When the DMA module enable bit of DMAFLG is set, many of the
firmware routines make use of the module for data transfers.
This use 1s automatic--each routine will set up the DMA module
and initiate the transfers as required. No software changes
are required %o take advantage of the DMA module.

NCTE

When using the RM 65 DMA Controller
module with the FDC module, the disk
read and write buffers (RDBUF, WRBUF}

must pbe on the supplemental RM 65 RAM
module., For file management, the source

and destination buffers (set up from
BUFFER} must be on the supplemental
RM 65 RAM module. :

APPENDIX B

FORTH AND THE RM 65 FDC MODULE

This appendix describes the actual code used to interface the

RM 65 FDC module with AIM 65 and AIM 65/40 FORTH. This example

uses a single 5" drive with one side and double density

recording. The example is entered into the text editor and
compiled using the SOURCE wcrd. For a detailed description of
the code words, refer to the AIM 65/4@0 FORTH User's Manual,

Section 12. There are seven major words created which
supplement the use of the FDC module:

INIT
Initializes the FDC module and turns on drive one,
slde one 1in single density mode.

MOTOQORON
Turns on the drive from SRCDSK, side from SRCSID, andg
density from SRCDEN.

MOTOROFF
Turns off the selected drive.

FORMAT
Initializes the disk in the selected drive. A
formatted disk will have all sectors filled with SEBS,
which on the AIM 65 is displaved as a blank, and
printed as™%". On the AIM 65/40, this is displayed
as a blinking "E.", and printed as "“e".

WIPE n —-—-
Clears screen n by filling it with null characters
{S0d).

LIST 1 PR

Lists screen n as 16 numbered lines (# to F) with

64 characters each.




P n —--
Places the text following EDIT {(up to 64 characters)

into line n on the current screen (i.e., the last

: or WIPE). ¢ AIM &85 — FORTH DOLUEBLE DENSITY UISK EXRMPLE
screen accessed with LIST ) ¢ USE WITH FOUO FIFMWARE DOS Wi 8 - S/ 26C82 O
HEY FORGET TASK Sa8 ALLOT ¢ MOWE FAEDVE FDC RMD DOS REAM O
1 COMSTANT S# ¢ OMLY 1 SCEEEN MEEDRED 3

Other words that are present in FORTH and are also useful 1n 199 LUBSBUE ' ¢ 258 FOR DOUBLE DEMSITY >
. - 4 UBASCR ! ¢ 4 FOR DOUEBLE DENSITY 3
the creation and execution of source code include: LIMIT BA/BLUF 4 + BSSCR « SH o+ — UFIRST ¢ ¢ TOP OF RAM O

G OFFZET ! O DFFSET HOT HEELDED WITH 4 DRIVED?
FIRST DUP UsSE ! PREY ! ¢ SET WP FIEST BUFFER 2
EMFTY-BUFFERS  CLEARR OUT THE BUFFER AMREA 2

LOAD n -== | CODE IMITL WSAVE 5TX. S868C J3R. ¢ CALL IMIT O
Compiles source code into the dictionary starting ¢ SET DRIVE FARAMETERS IN UDEM. USIDE, & UDEH O
| . O # LDA. 484 STA. < DRIVE QNE INTO UDRY 3
at screen n , line @ and continuing until a ;5 a # LDY, 4Bz STY, < SIDE OHE THTO USIDE
o : B # LDX.  4BC STy, ¢ DOLELE DEMSITY INMNTO UDEM O
. . nes
is encountered. The ;S should be within & 11 GCSE JSR,  C MOTON > KSFVE LDW, MEXT JUF, EMC-CODE
. o More than one . INIT SBED A4 ' ¢ SET UP IRRHAN > IMITL ;
of the last line of source cod . SIZECK QVER 230 < 5 { 16 SECTOR * 35 TRACK O
- - ' ~ - : F GUP 4FL ¢ RDBUF » ! 4F3 ¢ WRTBUF 3 '
screen is loaded by using 7 to BEU
sequential  T&S SWAF 4@ SMOD 5 ¢ LERVE TRACK & SECTOR O
point to the next screen. . DERRDE CR . " DISK ERROR - " 5 O PRINT ERRDR MESSAGE

CODE SEEK WSAYE STR, TOF LDA., S933 JSE, ¢ CALL SEEK
RSAVE LDX. 9% # AND. FUSHGR JMP. EHND-CODRE
CODE DREAD ¢SAYE ST, TOR LDA, 8029 JSK, < CALL RDSEC
EMPTY-BUFFERS WSAVE LD, BO # AND. FUSHBA JMF. EMD-DDDE
CODE DWRITE WSAYE ST, TOF LDA. 8061 JSF, ¢ CALL WRTSED
Marks all RAM block buffers as empty. ATAVE LDX, FD # AND, FUSHEA JMF. END-CODE
LATA ¢ FETCH A BYTE 2 ROT EEUF T&S SEEK DUF
IF DEREROR . " 3EER A=" ¢ SEEW ERRDIR »  ELSE DROP T
FLUSH THEM DROF 4+ ¢ SECTOR 1 TO 18 > SKHAF il
wuf £ to the IF DREERD DLLF I¥ DEEEQR " RERD A=" . (¢ READ ERFRIE
Writes out any updated RAM block burters ELSE DROF  THEM ¢ 0O NOTHING O |
, ELSE DURITE DUR IF CERERORE . " WRITE A=" . ¢ ERROR {!
disk. ELSE CROF  THEM ¢ DO MOTHIMG > THEHW DROE |
BISK SIZEDK IF DATH |
ELSE CR " BLOCK TOO LARGE EFFEOR " BRORT THEM :
4~ DISK CFA URAW ' 4 STORE INTERFACE WORD ) 3
. ¢ UTILITIES THAT MUST EE AYRILRELE TO USER D E
Figure B-1 lists the FDC interface program for AIM 65 FORTH. CODE FORMAT “SAVE ST, 290D JSE, ¢ CARLL FORMAT O |
NIRVE LDW. MHEXT JIMP. END-CODE
CODE MOTOROFF “SAVE STX, SCF7 JSE, ¢ CALL MOTOFF O

]

) : 4¢ ASAVE LDH., MEST IMP. ENOD~COLE

: - FDC interface program for AIM 65/ PSRN . “ T J0P. M

Flgure B-2 lists the A CODE MOTOROH WESANVE ST, SCFT J=R, 0 CRLL MOTOFF 5
FORTH 44 LDAR. ¢ UDRY > 4B2 LDY. ¢ USIDE

GBEC LD, o LUDEN 3 =C5% J2SR, O CALL MOTON O

ASoAVE DR, HERT JIrF,  ERND-CODE
. F SCR B JLIME?  OVER SWAEF BLANES  CLEMAR GUT LIHE >

B LIIED ¢ PARSE TERXRT » HERE COUNT 48 MIK ¢ &4 CHARR LIMES o
FOT SbiRF CHMOYE O MOYVE TEST » UPDATE ¢ MAREK BIUFFER 3
 LI=T DUF CE V" SCR 8 " 0 © PRIMT SCEEEM FHD SHYWE » SOR ¢
1 v OO CR I 2 R SFACE 1 SCR @ ) LINME  LOOF  CF
. WIFE ESSCRE « BE/S5CE BOUHDS f ZCREEM £ 7O BLODE FRMNGE
O I BLOCEKE  ESBEUF BLANES UPCATE  LOOF  FLUSH ;

THSE 5 O THREOUGH MWITH CODE » FINIS

o

Figure B-1. AIM 65 FORTH Floppy Disk Example |

B-2 B-3



O ARIM BS54 ~— FORTH GoODELE DEMSITY DISK ROUTIMNES 3
¢ USE WITH RM &5 FDL EIFMWARE DS Y @8 - Ao1esB82 )
HE> FORGET THRSK ¢ FDC ApD DO HAM F3RB-$503 )
4 COMSTANT S ¢ OnLY 1 SCREEN MNEEDED 2
1e9 UBCSBUF ¢ ¢ 2556 FORE DOUBLE GEMNSZITY 2
4 UR/SCK ! ;3 FOR DOURLE  DEHSITY 2
LIMIT Zoa — DUF ULIpIT ! GAoEUE 4 + BSSCR O+ S % = UFIRST !
G OFFSET ' ¢ QFFSET HOT HEEDRED MITH 4 DRIYED
EIeST DUR USE ' PREY ! ¢ SET UF FIRST BUFFER 7
EMETY-EBUFFERS ¢ CLERR LT THE EUFFER fREA D
CODE IMITL HSAVE STH. sl JSR. ¢ CALL IMNIT
¢ SET DRIVE FARAMETERS IW LDEY. ASIDE. & UDEM O
o # LOA. 48B4 STR,  DRIME ONe T UDRYW 2 |
o # LDY, 4BZ STY. < SIDE ONE INTDO LUSIDE 2
B ¥ LD 4810 STW. € DOUBLE DEMSITY IWMTO JDEM 2
aCo=s JSR, JOMOTOM D HSAWE LDH. HEXT JFiF, ENG-CO0E
TMIT FD4S 48 v ¢ UTRREM & IFQOUT » SBED 22
! ¢ SET U IRQHAND INITL
. S IZENE OYWYER 229 < s 4 1o SECTOR + 25 TRACK 2
SEUF DR 403 < wDEUF 200 ACE ¢ WMRTEUF 2 0 S
TS SWAFR 19 SM0OD 2 O LERNYE TRACK & SECTOR 2

CODE SEEE WSRYE STH, TOF LDA. cawe JOR, ¢ CALL SEEK D
WERWE LDW. 927 # AND.  FUSHBDR JME EMD~CNDE
CODE DREAD WIAYE ST, ToF LDH. apes JoR, < CHLL FOSEC O
repndE LD, BD O# AMD. PUSHBR JMF. EHD--C0DE
CODE DHWRITE RSSAYE ST, TOF LDH. ool JER, ¢ CALL WRTSEC )
FOAVE LD, FD O# AMD, PUSHBR JMEP. EHD—-C0DE
[NTDIS FF FFeE O O MADK OUT AL 1RG BUT FERC O
INTEME 90 FFE8 C' C RESTUORE TRE IFME PMESK 2
OERFECOR INTERE CR . " DIzZK ERpOE — " 5 ¢ RECOIWVER & PRINT
OARTE ¢ FETOH A/ BYTE » EQT BBUF T&S SEER DLW
1F DERRDOR " SEEK (=" . ¢ CEEE ERFOR DY OINTDIS ELSE LROF
THEN DFEDP 4+ ¢ SECTDOR 1 TO ic o sbiHP
1IF URERD CUE 1 DEREOE " READ A=" . ( REAL ERFECR 2
gLSE DROF THEM ¢ DD HOTHIMG >
ELSE DWRITE AP 1IF GERRFGRE . " WRITE A=" . < ERRDE 2
€L 2E DROF THEM ¢ DO ROTHIRG 2 THEM DROF
LISk STZEO [F IMTDIS DRTHR INTEHE
CLSE CR Y BLODK 700 LRELGE ERROR Y RABORT THEM
s mISK CFA RS Y O STOREE INTERFACE WORD 2
¢ UTILITIES THAT MUST EE BYAILAELE TO USER 2
CODE FORMAT WSARVE ST, zowb J=r, ¢ CALL FORMAT 2
WORVE LDY, PLUSHEA JME. ENMD-CODE
- FORMAT INTEIZ FORMAT INTENE
CORE MOTOROFF RSANE 3TH. 2ZCFF ISR, ¢ CALL MOTOFF o
COEPE LD, HEWT JMF,  EMD-CODE
CODE MOTORDMH WTAYE STH. 8GR0 ISR, ¢ CARLL MOTOFFE o
4E4 LDAE, © ubiy O o dBs LDY. COUSIDE 3
4EC LD, © UDENM » 3C5E ISR, CHLL UM >
woEyE LD, HREST JMP,  EHD-TODE
. P SR o® 0 CLINMEY  OVER ZMWAF ELAMES ¢ CLEAR SUT LIHE 2
G LORD ¢ FPARSE TERT » HERE COUNMT 4@ MIN ¢ &4 CHAR LINES 2
enT SWHAFP O CHOVYE ¢ MOYE TEXRT 2 LEOHTE ¢ MERE BUFFER 2 3
COLIST DURF CR UM SCR O# "L X CRINT SCREEN ARD SAVE » SCR L
18 5 DO CR I 3 R SPRCE I SUR L IMHE LD OO
. WIFE  EBA/SCR v BUSCRE BOUNDE ¢ SOREEN # TO BLGCE RANGE )
po Y BLOCH  BOBUF BLAMKE LUFDRTE LOde FLISH @
TARSE 5 ¢ THROUGH WITH CObDE O FINIE

Figure B-2. AIM 65/40 FORTH Floppy Disk Example
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0005

0007
0008
Q009
0010
0011
oni2

0014
0015
0016
0017
o018

PALO~-J926-001 PL 5/18/82

**************

RM 45 FDC FIRMWARE

5 ¥
i )
i [
; REVISION 2.0 i
; MAY 18, 1982 i
: ;

llllllllllllllllllllllllll

i ROCKWELL. INTERNATIONAL

; ELECTRONIC DEVICES DIVISION
; P.0O. BOX 3669

; 3310 MIRALOMA AVENUE

; ANAHEIM CAL. U.S5. A, 92803

PAGE 0002

DG

0020

Q0L
0023
0024
0023
0026
Q027
0028
0029

0031

0033
0034
0039
036
0037
0038
0039
0040
0041
0042
0043
0044

0046

0048
NO49Q
0030
0031
052

0034

0006
0037
(038
0039
QD60
0061
0042
0063
0044
065

FIRMWARE

B8F OO0
8F 00
8F01
BFOZ2
8F03
8+ 04
8FO04
8F 15

0000
0010

0080
Q0AQ

00C4
0OE4
Q0F4

GODGOC

0004
0010
Qo008
0002
0004

2000
7001
002
?004
2005
2006
2008
7009
F00A
P00C

PAL1O-J926—-001 PL 5/718/82
PRIMITIVES

PAGE Q003

; MODULE REGISTER EQUATES

+COMR
FETAR
FCYLR
FSECR
FDAR

DSTAR
DCONR
FSTOP

mouw I <

BB 0 % 0 0

Ho& 0 i

)
=
>
e
M
G

DMASRC
DMASR 1
DMASRZ2
DMADST
DHMADS1
DMADSE
DMACNT
DMACT1
DMACTS
DMACMD

nanmnA

N H 0 H H

$8F 00

FCOMR

FCOMRE+1
FCOMR+2
FCOMR+3
FCOMR+4
FCOMR+4

FCOMR+%$15

CODES

FLAGS

00
$10

$80
$Aa0

sC4
-4
-4

DO

$04
$10
%03
$02
%04

ADDRESSES

$9000
$F001
£9002
+9004
$9005
$F006
$9008
9009
$700A
$900C

i COMMAND REG

i STATUS REG

i CYLINDER NBR

i SECTOR NBR

; DATA REG

i DRIVE STATUS REG
; DRIVE CONTROL REG
i STOP CPU

i RESTORE
i SEEK A CYL

i READ A SECTOR
i WRITE A SECTOR

i READ AN ID FIELD
i READ A TRACK

i WRITE A TRACHK

i FORCE AN INTERRUPT

i VERIFY AFTER COMMAND

s MULTPL SECTORS(T0O END OF TRK)
i 2ND SIDE SELECT

i SIDE COMPARE ENABLE

i 15 MS DELAY FOR HEAD SETTLING

i SOURCE CONTROL

i MS SOURCE ADDR

i .S SOURCE ADDR

i DEST CONTROL

i MG DEST ADDRESS
i .S DEST ADDRESS
; BYTE CNT CONTROL
i MS BYTE COUNT

i LS BYTE COUNT

i CMD/STATUS




PAL10-J926—001 PL  O/18/82 PAGE 0004

INTERNAL RAM PARAMETERSDS PALO |
‘ —~J926—~00L PL 5/

. INTERNAL RAM PARAMETERS 1882 PAGE 00035

0Ge7 0000 #=%PDRB

0069 : PAGE ZERO INDIRECTS 01222 i END OF ORDER

Q071 QODB PTR #=a4

0072 00DD DMAP TR #=%+2

0074 OGHBF #=%4A0

D076 0GA4aA0D IRGOUT #=#+¢ ; TRG EXIT ADDRESS

0077 0442 FLLAG #=#+1 ; FLAG=ERR DETECT FLAGL= RD/HRT

0078 04A3 CNTR He=n+i i COUNTER

Q079 0/A4 TEMP =gl ; TEMP STORAGL

ool O4A6 TEMP2 #=i+1 i TEMP STOR

QOB1 O447 MSC a=3%#+1

D082 0448 L.SC #md+ ]

0083 C4AT NCYL H=8+]

OGB4 C4AA NSEC #=fd ]

0085 O4AB CURSE( #=#+1 ; CURR SECT NBR

0086 O4AC L GECR  #=3#+1 ;LAST SECT TD READ OR WRITTEN

Q087 0&2AD STFLEe #=—¥+l ;i STATUS FLG

ooBR C4ALE CURCMD #=%<+1 s CURRENT CHMD BEING EXECUTED

0089 044k WRTEFLE ¥#¥=%+1 ; WRITE CHMD FLAG

0020 04BO SELFLG #=%#+1

0093 Q481 MOEL G #=¥t+l

o092 C4DB2 USIDE #=%+1 ; SIDE

QOT3 0483 UCYL #=41 ;i CYL.INDER

o004 Q48B4 UDRY =3+ 1 i DRIVE

OO%wS O4BO CURCYL #=#+4 . CURR CYL FOR EaCH DRV (0—-3)

o094 04BY DMAADR #=3#+1 ; DMA MSBR 1/0 ADDRH

Q097 (O4BA DMAFLE #=%+1] ; DMA FLAG

G098 048H FORFLG #=#t1 ;s WRITE TRACK FLAG

0099 04BC #=3-+2

0101 ; TME FOLLOWING MUST BE iIN ORDER—-—SEE INIT

0102 QA4BE DBLCNT #=%¥+1 ; DOUBLE DENSITY CTR (255!

0i03 04bF SNGLCT #=%#+1 s SIMNGLE DENSITY CTR (127)

01064 04CQO NBYTE  sk=#+1] ; 128

0105 Q4C1 NHEAD #=3+1 il

0104 04CZ CYLS H=3+] i 39

Q107 04C3 CYLB =gt 1 i

0108 04C4 SECTKS #=#+1 i 16

0109 G4CSH SECTKB #=%#+1} i 2b

0110 CACHL HDEL. Hez b+ ] : DELAY FOR HEAD LOAD(30)

Ot1i ©4C7 SFLAE #=3#+t+] ; SIDE CMP & DATA MARK (C+E)

0112 CO4CH TUNDEL #=%#+1] . DELAY FOR NON-SHUGART TUNNEL

0113 04C9 RDBUF =2 ; USER BUFR FOR READ (10007

0114 O4CBHB WR BUF =3+ 2 ; USER BUFR FDOR WRT (2000)

Q115 Q4CD RATE =+ 1 ; STEPPING RATE (0O3)

G114 04CE RETRY =4+1 ; NBR OF RETRIEDS

0ii7 O4CF PADB F=4 1

0118 O4CF TABLES=%—1; SECTOR INTERLEAVING TABLE

0119 0O4DJ0 =3#4+1&6

0120 04DF TABLEB=%-1; FOR 5 AND 8 INCH RESPECTIVELY

G121 C4EQD He b2 b




PAGE 0006 PA10-J926-001 PL 35/18/82 PAGE 0007 e
CK IF MOTOR ON & DRV SELECTED |
PAL10-J926~001 PL 5/18/82 a
INITIALIZE VARIABLES AT STARTUP |
R E0C 150 88C4 78 SETUP SEI i DISABLE INTERRUPTS
0124 04FA UP 0131 88C5 D8 CLD i MAKE SURE DECIMAL MODE CLEAR
INIT LDA FSTAR ; INIT STATUS REG UPON PUWR 0192 88C4 A9 00 LDA #00 i RESET DRIVE STATUS FLAG
0126 886C  AD gﬁ gg DA NETAR (0133 868C8 8D BB 04 STA FORFLG i ZERO FOR NON-FORMAT COMMAND
0127 88&6F  AD N #00 0134 88CB 8D AD 04 STA STFLG |
0128 8872 A7 00 tgx 4DEL CNT—FLAC-1 (1133 B8CE  AD Bl 04 LDA MOFLG ; IS MOTOR ON? |
0129 BE74 AR 7 NITL S8TA FLAG: X ; CLEAR RAM BUT NOT IRQOUT 0136 88D1  FO 2B BEG ERCOND ; MOTOR NOT ON
0130 8876 9D A2 04 I bl 0137 88D3 AD BO 04 LDA SELFLG i HAS DRIVE BEEN SELECTED?
o131 8879  CA - A SPL INIT1 (0138 88D6 FO 26 BEG ERCOND i NO, DRIVE MUST BE SELECTED j
0132 887A 10 ~INTTBL~1 0139 88DB 20 16 8C JSR FORMS i MAKE SURE I1T‘S OFF |
0133 887¢ A2 = 1T ‘tg: ?ﬁ?igigx ; TABLE OF DEFAULT VALUES 0160 88DB 20 04 89 JSR SETIRQ  ENABLE FDC IRQ & CPU STOP %
0134 887  ED B9 2- o otA  DBLCNT. X i AREA WHERE VARIABLES ARE LOC 0161 8EDE A9 80 LDA %128 s BYTES/SECT FOR FM |
0135 8881 9D BE OF DEX i NEXT VALUE 0162 BBEO  AE C2 04 LDX  CYLS i NBR CYL/DRV ;
0136 8884 CA apL INITS 0163 BBE3  AC C4 04 I_DY SECTKS ; SECTORS/TRACK FDR 5"
0137 ©885 10 F7 RTS 0164 8BE6 2C 04 SF BIT DSTAR i CK DENSITY(BIT 7) & DRV (Bé&)
0138 8887 &0 0143 8869 10 O1 BPL STUP1 i FM
0139 6888 INTTEL YT 255, 127,128, 1, 3%, 77, 16, 26, 30 0146 BBEB  0OA ASL A i MAKE 256
0140 8888 FF _BYT  C+E (}167 8BEC 8D CO 04 STUP1 STA NBYTE ;
cia1 ga71 06 "BYT 100 0168 BHEF 70 06 BVS INITO ; 3" DRIVE |
Q142 8EYZ &4 .HGR $3500, $3F00 0169 BBF1 AE C3 04 DX CYLB H
0143 8893 00 3E - (0170 BBF4 AC C5 04 LDY SECTKE
0143 BE9A 0é > ' BYT é:: 7,8,9, 10, 11,12, 13, 14, 19, 16, 17, 18 0172 BEFA 8E A9 04 STY NCYL |
0146 88AA OB T BYT 19,20, 21, 22, 23, 24, 25, 26,0, 2, 3, 4. 5 0173 BEFD 40 RTS g
0147 8887 13 - |
0173 B8FE A9 80 ERCOND LDA #3680 ; MOTOR-NOT—-ON ERROR -
0176 8200 8D AD 04 STA STFLG ,
0177 B903 40 RTS '
(1179 8904 AD B1 04 SETIRG LDA MOFL.G
0180 8907 09 40 ORA #$40 i ENABLE FDC IRQ LATCH
(101 8909 8D 04 &F 5TA DCONR i ENABLE CPU STOP
0102 890C 60 RTS




Q184
0185
C186&6
0187
0188
189
0120
0171
0192
0193
0194
Q190
0196
0197
0198
019%
0200
0201

PA10-J926-001 PL 5/18/82
FORMAT A PARTICULAR SIDE OF A DISK

820D
8910
geis
8915
8918
B8F1A
871C
BYIiF
8921
a8923
89246
8928
8724
892D
8730
8933
8735
8737

20
A9
8D
20
2
DO
20
29
DO
20
29
DO
EE
AD
CDh
Do
AT
&0

CA
00
B3
82
9P
18
94
FD
14
38
99
oD
B3
B3
AT
EC
00

=1,

Q4

8%

89

8%

04
04
04

FORMAT JGR

FORMO

LDA
STA
JOR
AND
BNE-
JER
AND
BMNE
JER
AND
BNE
INC
L.DA
CMe
BNE
L DA

FORERR RTS

SETIT
%00
UCYL
SEEKNV
#5599
FORERR
WRTRK
#5FD
FORERR
FMTSHK
#4579
FORERR
UCYL
UCYL
NCYL
FORMO
%00

PAGE 000E

; CK MOTOR ON &% SETUP PARAMETER

; SEEK TO DESIRED CYL
; MUST BE ZERC OR ELSE ERROR
; WRITE A TRACK

i SEEK CURRENT CYL

i CURRENT CYL
; HAVE ALL CYL 'S BEEN DUNE?
; CONT TO FORMAT

NEEW

OO

0203
0206
007
0208
Q209
(0210
211
0212
O213
0214
0213
0216
0217
0218
021%
0220
Q221
O22e
0223
0224
0225
0226
0227
0224

0230
0231
0232
0233
0234

0236

0238
0239
(240
0241
0242
0243
0244
0243

TO A TRACHK
8938 8D
8938 20
8973t AE
8941 2L
8944 8n
B947 AD
B74A 7D
894D 8D
8930 FO
8952 A%
8954 DG
8956 AQ
8758 8C
BY758 oD
875%& 8D
8561 AD
8964 10
8966 4%
8969 AD
8960 O
876E 20
8971 AD
8974 20
8977 AY
8 7% 2C
897C Do
877E &D
8781 &0
8932 AD
8985 48
898646 29
8788 8D
8788 20
898¢& 68
898F 8D
BRI DO

PAIO—-J926-001 PL.  5/718/8d

B3
CA
B4
BS
01
B3
BS
03
04
10
0o

01
02
CD
A
AF
OB
AF
c8
03
D%
AE
D&

01
318
F7?
AD

CDh

FB
CD
3B

Ch
EA

04
8D
04
Q4
oF
04
Q4
aF

g8F
G4
04
04

Q4
04

BE
04
2}
aF

04

04

04
89

04

i ENTER WITH TRACK NBR IN ACC A7

SEEK
FMTSK

RSTOR

RESTEE
RESTED

LSTFLG

i BEEK WITHOUT

5TA
VSR
LDX
L. DA
STA
LDA
8TA
8Th
BEQ
LDA
BNE

E )

L.DY
8TY
OR&
B8TA
LDA
BPi-
L SR
L.DA
BEG
JBR
LDA
JSR

LDA
BIT
BNE
LDA
RTS

SEEKNV LDA

PHA&
AND
STA
JOR
PL.A
5TA
BNE

UCYL
SETIT
UDRV

CURCYL., X

FCYLR
UCYL

CURCYL., X

FDAR
RETOR
#SKCOD
REST

#01
FSECR
RATE
CURCHMD
WRTFLG
RESTEE
WRTFLG
TUNDEL
RESTEE
MICRUD
CURCMD
EXECO4

#1
FETAR
RESTED
STFL.G

VERIFY
RATE
#$+B
RATE

FMTSK

RATE
LSTFLG

PaGE Q0O0Y

i SAVE THE CYL NER
s MOTOR ON & SETUP PARAMETERS

;i CURR CYL FOR LRV |

; DESIRED CYL }

;i SV CURR ¢YL FOR DRV

;s PUT CYL INTD DATA REE
: GEEK T CYL O

i GEEK TO A CVYL

i EXECUTE

; REGET SECTOR TO ORE

;& ALREADY CONTAING RESET CODE
i STEPPING RATE

: BAVE CURR (CHD

i WAS LAST CMD A WRITE?

i MO

;i CLEAR WRT FLAG

; I8 DRIVE A SHUGART?

i YES

;i DELAY FOR TUNNEL ERASE

i GET ERRDR FROM INTERRUPT

i ALWAYS GOES




0247
0248
0247
0250
0251

0253
0254
0259
02356
0257
0258
0259
0260
0261
0262

02464
0265
0266
0267
0268
0269
0270
0271

0273
0274
0275
0276
o277
0278
0279
0280
0281
0282
G283
0284
0285
0284
0287
0288
0o28%
0290
0291
Q29
0293

- 0294

0295
; QP94

. 0298
0299
- 0300
0301

.DA
BIT
STA

LDX
LDA
BIT
aTA
DEX
BNE
BIT
OTA

LDX
LDA
BIT
STA
DEX
BNE

DX
L DA
BIT
STA
LDA
BIT
STA
DEX
BNE
BIT
STA

LDX
L DA
BIT
STA
LDA
BIT
STA
DEX
BNE

LDA
BIT
S5TA

PAL1O-J926~001 PLL S5/18/84
MACRO DEFINITIUONS

. MACRO Wi BYTE

#BYTE
FSTOP ; BTOP CPU
FDAR
. ENDM
. MACRO W2 BYTE, BCNT
RBCNT -1
®BYTE
FSTOP ; STOP CPU

FDAR i WRITE THE BYT

#--7
FSTOP
FDAR

. ENDM

. MACRD SWz2 BYTE., BONT
#BOCNT
#BYTE
FSTOP
FDAR

#*=7
. ENDM

. MACROC W3 BYTE, COUNT, DATA
HCOUNT
#DATA
FSTOFP ; STOFP CPU
FDAR i WRITE THE BYTE
BYTE
FSTOPRP
FDAR
i COUNT IT
*-7
FSTOP
+DAR
. ENDM
. MACRDO SW3 BYTE., COUNT., DATA
$COUNT
#DATA
FSTOPR
FDAR
BYTE
FSTOP
FDAR

#—
. ENDM

. MACRO WA BYTE
BYTE ; PICK UP VALUE
FSTOP ; STOFP CPU
FDAR ; WRITE BYTE

PAGE Q010

(102

0304
(003
0306
O307

PA10-UF26-001 PL 3/1B/82
MACRO DEFINITIONS

. ENDM

. MACRO WY
BIT FSTOP ; S8TOP CPU
5TY FDAR i WRITE BYTE
. ENDM

PAGE 0011
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WRITE A TRACHK

G309

03190

Q31 BYY4 20
0313 899/ el
0314 899% 25
0313 89%9C 70
03146 BIYE a5
0317 8940 DO
0318

0319 89A2 AT
0320 8YA4 895
Q321 89A4 86
0322 8FaAak 38
0323 89A9 &E
0324 89AC A7
0323 874k 8
0326 B89B1 Al
0327 8YB3 2
0328 8984 &L
P329 B89B% 8sh
0330 89BC 3G
0331 89BL A4C
0333

03324 B89(C1 70
0335

03346 BYC3

0337 89D&

Q338 89EY

0339 8%FC

0340 BAOS

0341

0342 8ALY Az
0343 BALT A7
0344 8AILB 2C
C3495 BALE 8D
03446 BAZ1L CH
0347 BAZ2 D0
0348 BAZ4 2C
0349 8aAZ7 80
Q350 BA=zA

0351 843D

03502 8A4D5

0393 2A4E

Q354 BAST7

0335 BALD

0334 8ALT

0357 BALD

0358 8AB0G

0359 8AY3

0360 BAAG

03461 BALZ2

03462 BACA

0363 BADD di

CA
Q4
a4
04
DF
02

CF
De

L
4
BB
(1t
04
AL,
a0
Q3
Q8

41

aB

19
03

=7

19
03

DB

PA1O—-J924—001
USING

=1,

&3

04
G4
BF
04
8

ab

SF
B

8F
g3F

PL. 5/71B/82
THE IBM FORMAT

PAGE Q012

i BEEK MUST HAVE BEEN COMPLETED PRIOR

i TO CALLING THIS ROUTINE.
KRTRK JGR SETIT s MOTOR ON & SETUP PARAMETERDS
WRTRK1I LDX $OTABLESE
BEIT DSTAR
BVS FIVE s FIVE INCH DRIVE
L& $#CTABLES  ; INTERLEAVE TABLE
BINE FRUT
; * ¥
FIVE LDA #ITABLES
FrRrUT STA PTR
8TX PTR+1
SEC P BET WRHT FLAE
ROR WRTHFLEG
WRTRK2 LDA #HTCOED
ETA FORFLE P LET INTERRUPTS MNOW IT'S & WR
LDY #01 s SECTOR TR
BIT DETAR
QTA CURTMD
8TA FCOMR
BMl WIMFM ; 1=DOUBLE DENSITY
SFIP WTFM i O=SINGLE DENDITY
 DOUBLE DENBITY
WTMFM BVS WT SMEM i a" DRV DUOURBLE DENSITY
; 8% DRV DOUBLE DENSITY ———-—-— MNEED DMa&a '! 7111
W 4L, BO
b 00, 12
W $F &, 3
Wl SFC
WTOMEM W2 %4, 5CG i GAP 1
s LOUP FOR EACH SECT
DX ®RED
L D& #00
WoMEFM BIT raTOoP s STOR CPU
STA FDAR s WRITE THE DATA
DEX
BNE #—7
BIT FOTO®
STA FDAR
el $F5. 3
Wi SFE
WA UCYL : TRALK
WA USIDE i 9ile
WY i SECTOR NBR
W1 1 i LENGTH
Wi BF7
W2 SAE, 2
W 00, 12
W2 $F5, 3
W3 FADE. $FF, $F3 ;2546 BYTES/SECT
Wl B/
W $4E, 54 i GaF 3
L DA (PTR), Y i GET NEXT SECTOR

03464
0363
(Y364
(367
().368
O34T
0370
0371
(372

(374
0379
0376
0377
(178
0379

(3381
(382
(383
(y384
(2385
(3836
0387
().188
(.389
(3390
(391
(392
O23
(Y94
(493
OAP6
O397
(1398
O399
0400
(101
402
(403
404

04064

0408
(0409

G411
412
044173

PAIO—-J926—-001 PL  S5/718/82
WRITE A TRACK USING THE I1BM FORMAT

BADF
BAE 1
Bak4
8aE7
BAED
SAEA
SAEC
BAEF
8AFZ

HAFS
BAF7
BAFY
BAFB
SAFE
8801

8B04

8BS
8R1G
8B
BB28

BE35
BBaZ
8B4a
8893
BB GC
8862
HBLHA
8872
8B/F
8B8C
8BAZ2
gEAA
SBRB7
8887
CBHA
8BBC

BEBF

FO
2C
8k
Al
Py
A%
2C
80
4C

AC
DG
A
2C
8C
&C

70

B1
A
O
4C

4C FS B4

18
i5
o3

09
40
13
043
1B

FF
o2
AE
19
03
FB

2

DE

o3
33

BE
8F

8F
BF
B4

g2F
8F
84

sB

PADRB, €80, $F B

i YES,

PAGk Q0L3

AlLL SECTUORS DUONE

; M
i 2" DRV
HEAT-S S ]

i TRACK

; QIDE
i SECT

NBR

s LENGTH

;128 BYTES OF DATA

i GAaP 3
i GET NEXT SECT %

i YES,

BEQR WTDOND
BIT FETOR
STX FoaR
TAY
LIX #7
LDA $00
BIT FITUP
STA - DAR
JMP WSMFM
WTDONG DY 3 o o
BNE WTDON
WTDOND LDY $54E
WTODON BIT FSTOR
STY FLRAR
JMP WTDON
i SINGLE DENSITY
WTFHM BVS WTSFM
i B" DRY
SW $FF. 40
SWe 00, 6
Wi $FC
WTSFM Sk $FF, 26
; LOOP TO FORMAT EACH SECT
WS Sl 00, &
Wi SFE
WA UJCYL.
b USIDE
WY
Wi G
S H SF7
SW2 $FF. 11
SW 00, 6
SW3
Wi $F7
Sk $FF. 27
.EA {PTR}, Y
TAY
BEQ WSFMO
JMP WSS
WEFMO  JMP WTDOINS
i 3" INTERLEAVED SECTOUR ORDER

ALL SECT DONE

i 1,611, 146, 5,10, 15,4, 9, 14, 3,8, 13, 27 12

i B

INTERLEAVELD SECTUOR UORDER

i 1.6, 11, 16, 21 &6, S, 10, 15, 20, 29, 4,9, 14, 19

i 24, 3,8, 13,18, 23, 2: 7 1 &, Y722




PA10~J926-001

PL 5/18/82

PAGE 0014

EXECUTE CUOMMAND AND IRG HANDLER

0415

0417
0418

0420
0421
0422
0423
0424
0425
0424
0427
0428
042

0431
0432
0433
0434
0835
0436
0437

0437
0440
0441
Q4422
0443
0444
0445
0446
0447
0448

8BC2
8BCS
8BCH
8BCY
88BCC
88CE
gBDO
8BD3
8BD&
2BD9

EBDRE
8BDE
SBECG
gBk2
BBES3
8BED
BBE7
8BEY
BRBEA
BBEL

&b
AD
a4A

Bo
o9
ob
80
8h
AD

=2C
30
AQ

[#1¢)
w0
AD
88
B0
60

04

02
08
C7

00
00

04
05
04

FD
05
O4

FD

04
8F

o%

0%
04
B+

8F

i EXECUTE TYPE 2 COMMAND

i NOTE: SELECTED SIDE MUST BE PUT INTO CMD FOR PROPER
i HEADER SIDE VERIFICATION. . ..
EXECOZ2 S5TA CURCMD ; TYPE 2 ENTRY
LDA DETAR i GET SBELECTED SIDE
LSR A ; SIDE INTO CARRY
LDA CURCMD i RESTORE CMD
BCS EXECO1 i BIDE 1
ORA &5 i SIDE 2
EXECC1I UORA SFLAG i OMLY FOR TYPE 2
EXECO3 8STA CURCMD i ENTRY FOR TYPE 3 COMMANDS
EXECCA STA FCOMR i EXECUTE CMD TYPES 1 & 4
LDY #00 i INIT DATA XFER PUOINTER

; THE FDC GHIP REGUIRES A DELAY AFTER BEING
; ISSUED A COMMAND. STUOPPING THE CPU BEFORE
; THIS DELAY IS COMPLETE WILL CAUSE ERRORS

i 14 USEC FOR 8" DOUBLE

i 28 USEC FOR 8% SINGLE

i AND FOR 5% DDUBLE

;3 9& USEC FOR 5" SINGLE

BIT DSTAR ; DELAY FOR STATUS REGISTER
BMI DOUBLD i 60 IF DOUBLE DENMSITY
LDY #3
WALITS1 DEY
BNE WALTS1
DOUBLD BVC BIGDSK 160 IF 8 INCH DRIVES
LDY #4
WALTS:Z DEY
BNE WAL TS2
BIGDGK RTS i COMMAND NOW BEING EXECUTED

(431
(0432
(3433

{1439
0436
4%7
()4 38
459
04460
0461
446
04463

o465
04646
0467
468
04469
0470C
0471
0472
0473
0474
0473
0476
0477
0478
0479

0481
0482
0483
0484
0485
Q486
0487
0488
0489
0430
0491
0492
0493
0474
0495
04356
0497
0498
0499
0300
0501
03502
0503
03504
0505

8B&D
8BEE
BBF 1
88BF3
BBF&
8BF7
8BF9
8BFC
BBFD

8C00
8CO01
8CO2
8Co5
808
8COA
8COB
8COoC
8Cob
8COE
8COF
BC12
8C13
8C14
8C15

8C1é
8c19
8C1lA
8C1C
8C1F
8C21
8C22
8C23
BC9
8C27
8C29
8C2A
8C2B
8C2E
8C30
BC33
8C36
8C3Y
8C3C
BC3E
8C41
8C43
8C45
8C47
8C49

48
AD
FO
AD
A4
0
AD
&8
6C

BA
48
20
AD
FO

&8
68
&8
&8
8C
&8
AA
&8
40

AD
44
BO
AD
FO

48
AQ
AY
21
&8
AB
AD
29
8D
AE
8E
AD
DO
AD
EOQ
BO
29
A2
8E

AE
06
00

07
00

AQ

1C
BB
08

7E

00

FA
BA
0A

oL
00
PD

B1
BF
04
AE
Al
AD
09
o
20
o2
Do
00
AE

04

a8F

8f

04

8c
04

89

8F

04

04
8F
o4
04
04

8F

o4

; NOTE!IT

PA10-~-J926—-001 PL 5/18/8BZ
FDC INTERRUPT HANDLER

IRGHAN PHA

IRGRTN

IRGQFDC

NOTFOR

FORMD

FORMAG

NODMA

FORM7

LDA
BEG
LDA
LSR
BCC
LDA
PLA
JMP

TXA
PHA
JER
LD&
BEG
PLA
PLA
PLA
PLA
PLA
JMP
PLA
TAX
PLA
RTI

LDA
L.SR
BCS
L. DA
BEQ
TYA
PHA
L DY
L.DA
STA
PLA
TAY
L.DA
AND
STA
LD X
STX
1.DA
BNE
LDA
CPX
BCS
AND
LDX
STX

PAGE 0015

FLOPPY DISK CANNOT BE INTERRUPTED
DURING A FORMAT, WRITE OR READ OR
ELSE DATA LOST WILL OCCUR '!1!1t1

------

SAVE ACC ‘A’

CURCMD i WAS AN FDC CHMD ISSUED?
IRQRTN i NO
FSTAR i IF IRG@ IS FROM FDC
A i IT WAUILLD BE IDLE
IRGFDC i IRG FROM FDC
FSTAR

i RESTORE ACCUM
( IRGOUT) i DO INTERRUPT EXIT
FORMS
FORFLLG ;i SEE IF WRITE TRACK
NOTFOR
LSTFL.G FEXIT RITH ERRORS IN A
FSTAR i WAIT TILL CMD ENDS
A i HAS CMD ENDED™?
FORMS i NO, STILL BUSY
DMAFLG i USING DMA7?
NODMA i NL)

i SAVE Y
#<DMACMD ; COMMAND REGISTER
#00 i HALT DMA
(DMAPTR), Y
MOFL G
%%4BF i DISABLE IRGQ LATCH
DCONR i DISABLE CPU STO0OP
CURCMD
FLAG i SAVE FOR EXTERNAL USLE
STFL.G ; IS STATUS FLG SET?
FORM7/ i YES, RETURN STATUS T0O CALLER
FSTAR
#$20 i TYPE 172
FORM7 ; NO
#+D9 ;i YES, REMOVE BAD BITS
#00
CURCMD i CLR CURR CMD




PA10~J926—-001 PL  5/18/82
TURN MOTOR DN AND SELECT DRIVE

PAGE Q00iéb PAGE 0017

PA10-J926-001 PL S5/718/82

FDC INTERRUFT HANDLER

0506 BCAC 29 FD AND  #$FD 0311 ; ENTER WITH DESIRED DRIVE (0-3) IN ACC AND
0507 BCA4E 8D AD 04 8TA  STFLG 0312  SET INDEX REG °Y° TO SIDE.
0508 8051 S8 LT (%13 i  SET INDEX REG ‘X’ WITH A
09 805D &0 21S 0314 ; 1 FOR SINGLE DENSITY
0915 ; 0 FOR DOUBLE DENSITY
0317 B8C53 DB MOTON CLD ; CLEAR DECIMAL MODE
0518 8C34 48 PHA
0519 8C55 A9 20 LDA #3220
(0320 BCS5?7 2C Bl 04 BIT  MOFLG  MOTOR ON?
0321 8C5A DO SF BNE  SELCTD  ; YES, 50 SELECT DRIVE
0¥22 BC5C 68 PLA
0323 8C5D  BD B4 04 STA  UDRV
0524 8C60  BC B2 04 sTY  USIDE
0325 BC&3 A9 20 LDA  #320
0%24 BCES 20 FO 8C JSR  SETFLE  ;BET FLAGS (MOTOR ON), A=$20
0527 BC64B 20 A6 8C JSR  WAIT
0528 8C&B 20 7C 8C JSR  MTR1
0929 BCLE A2 00 LDX  #00 ; RESET NUMBER OF HEADS
0330 8C70  AD 04 BF LDA  DSTAR i GET HEAD DATA
0331 8C73 29 20 AND  #%20 ;BIT 5 FOR # OF HEADS
0332 8C7S FO 01 BEQ  INTST
0¥33 BC77  ES INX i TWO HEADS
0334 BC78 BE C1 04 INTST STX  NHEAD
0535 BC7B &0 RTS
0%37 BC7C  BA MTR1  TXA
0338 BC7D  FO 08 BEQ  MTR3 JDRIVE IS DOUBLE DENSITY
0339 BC7F A9 8O LDA  #$80 i YES
0340 8C8: OD Bl 04 ORA  MOFLG
0541 8CB4 BD Bl 04 STA  MOFLG
0%42 BCB?Y  AD B2 04 MTRZ LDA  USIDE i SIDE
0543 8CBA  OD B1 04 ORA  MOFLG ; SET SIDE
0344 8CBD 8D B1 04 STA  MOFLG
0%4% BC90  AE B4 04 LDX  UDRV ; DRIVE NBR
0%44 8C93  EO 04 CPX %4 i VALID DRIVE ?
0%47 8C9S 30 03 BMI  MTR4 i YES
0348 8C97  4C FE BB JMP  ERCOND  ;BAD DRIVE #
B M b i
0750 8C9A  BD B7 BC MTR4 LDA  DRVTBL, X
0%51 8C9D  OD Bl 04 ORA  MOFLG
0452 8CA0 8D BO 04 STA  SELFLG  DRIVE SELECT FLAG SET
0553 8CA3 20 FO BC JSR  SETFLE ;i SET FLAGS
O%34 BCA6  AD Cé& 04 WAIT  LDA  HDEL
0%55 8CA? 8D A& 04 sTA  TEMPZ ; DELAY ROUTINE
0556 BCAC A9 FF WAITC LDA  #$FF
0757 BCAE 20 DY BE JSR  MICROD  ; 10US DELAY
0338 BCB1  CE A& 04 DEC  TEMP2
0399 8CB4 DO F& BNE  WAITO
0760 BCB6 &0 SELCT4 RTS
(161 ;
OB62 BCB7 42 DRVTBL BYT  $42, $44, $48, $50




PA10—-J926-001

PL 5/18/8d

PAGE 0018

SELECT DRIVE AND LOAD HEAD

05464
0565
0566
0567
0568
0069

0571

0573
0574
Q575
0576
Q577
0574
0579
0380
0581
0382
Q983
0584
05835

0587
0588
0589
QN0

8CBB

8CBC
g8CBbh
8Ccco
HCCR
8CC5
8CC7
8CCE
8CC9o
8CCA
8CCD
8CCF
8CD1
8CD3

8Ché&
8C b9
8CDC
8CDF

68

DG
CDh
DO
CccC
DO
84
&A
&A
4D
30
29
Do
4C

8D
8C
20

4C

B4
14
B2
1

Bl
oD
20
E3
FE

B4
B2
e
7G

04

04

04

86

04
04
8C
8C

; ENTER WITH DESIRED DRIVE (0-3) IN ACC AND
i SEY INDEX REG ‘Y’ TO SIDE.

i SET INDEX REG "X’ WITH A

i 1 FOR SINGLE DENSITY

i 0 FOR DOUBLE DENSITY

ONLY ONE DRIVE CAN BE SELECTED AT A TIME

SELCTD PLA i ENTRY FROM MOYON
SELECT CLD ;i MAKE SURE DECIMAL MODE CLEAR
CMP UDRV i SAME DRIVE?
BNE SELCTI1 i NOQ
CPY USIDE i SAME SIDE?
BNE SELCT?Z2 i NO
TXA
ROR A
ROR é i PUT DENSITY IN MSB OF A
EOR MOFLG i POSITIVE IF THE SAME
BMI SELCT3
AND 8320
BNE SELCTA i AND MOTOR ON!!
JMP ERCOND i MOTOR OFF
SELCT1 GTA UDRV
SELCTZ STY USIDE
SELCT3 JSR DESEL
JMP MTR1

PA10-J926—-001 PL

DESELECY DRIVE (UNLOAD HEADS)

0592
0593
0594
0u%93
0396
09?7

Q339
0600
0601

0603
0604

BCE2
8CE4
8CE7
8ctA
8CEC
8CEF

8CFO
BCF3
8CFé&

8CF7
8CF9

AT
2D
=20
AT
8D
&0

8D
8D
&0

AT
FO

20
B1
FO
Q0
BO

Q4
Bi

Qo
EC

04
8cC

04

8F
o4

DESEL

DESEL1

SETFLEG

MOTOFF

2/ 18/82

DA
AND
JSR
LDA
STA
RTS

STA
STA
RTS

LDA
BEQ

PAGE Q019

#5520 i LEAVE MOTOR ON
MOFLG

SETFLG i 9ET FLAGS

®#Q0

SELFLG i 9ET SELECT FLG OFF
DCONR i STATUS FLAG

MOFLG i MOTOR ON FLAG

#00

DESEL.1 i AlLWAYS GOES
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PAL10-J926-001 PL 5/18/82

(TEAD & TRACE PAL1O~J926~-001 PL S/18/82 PACE G021
READ A SECTOR

; ENTER WITH ‘RDBUF‘ POINTING TO MEMORY LOCATION WHERE

06046 : DATA WILL BE READ
0607 ‘ AT 0629 i ENTER WITH ‘RDBUF‘ POINTING TO MEMORY LOC WHERE DATA
0609 BCFB 20 CA 8D RDTRK  JSR GETIT i MOTOR ON & SETUP PARAMETERS 0630 ; WILL BE PUT. SET ACC ‘A‘ WITH THE SECTOR NUMBER.
0610 BCFE  FO OE BEG RDT1 ; NO 0631 j
AL BE JSR WHTK ; GETUP TK COUNT |
0611 8DOO 29 JOR RDDMA ; YES-SETUP DMA 0633 8D29 20 €7 8D RDSEC  JSR SETSEC i SECTOR SETUPR
0612 8DO3 20 GC BE " DA YRTCOD 0634 BD2C FO 164 BEQ RDS1 i NO DMA
0613 8D0& AT E4 R EYECOD 0635 8D2E 20 BB SE JSR SECCNT i GETUP DMA COUNT
0614 8DOB 20 DI 8B dmp RDS3 ; EXECUTE FDC 0636 BD31 20 OC 8E JSR RDDMA i YES-SETUP DMA
0615 BDOB  4C 37 8D | 7 0637 BD3A A9 GO LDA  #RSCOD
0616 ' SR S DEPTR 0638 B8D3&6 20 C2 BB RDS2  JSR EXECO2
0417 8DOE 20 E3 8E ROt DA #RTCOD ; CMD TO READ A WHOLE TRACK 0439 8D3% 20 77 89 RDS3  JSH RESTED i WAIT FOR FDC INTERRUPT
0618 8D11 AT E4 ;Tg FORFLG 0640 BD3C 20 7A BE RDS4  JSR QDMA i DMA ACTIVE, Z=0 IF STILL
e ote ag ig g; JSR EXECO3 04641 8D3IF DO FB BNE RDS4 |
-052? 2212 ﬁc 15 gF RDTKO BIT FSTOP ; STOP CPU 0642 8DA1I  4AC 7€ 89 JMP LSTFLG i LOAD WITH STFLG AND RETURN
O&e ; , GET THE BYTE
0622 8D1C AL O3 BF L?: fg$23 Y igggﬂﬁng INTO USERS BUFFER 0544 B8D44 20 E3 6E RDS1  JSR RDBPTR ; SET UP PTR TO READ BUFFER
0623 8DIF 91 DB o "7 BuMP PTR 0645 8D47 A% 80 LDA  #RSCOD  ;CMD TO READ A SECTOR
0624 8D21  CB BINE RDTKO : PTR MOT AT END 0646 8D49 20 €2 8B JSR EXECO2  EXECUTE THE CMD
0623 8D22 DO F9 NG PTR+1 ;1S L/0 PART OF PTR AT END 0447 8DAC 20 S2 8D JSR INBYTE |
e 2332 ig ?g 80 JHP RDTKO 0648 BD4F  4C 77 89 JMP RESTED
0627
0650 BDSZ2 2C 15 OF INBYTE BIT FSTOP ; STOP CPU
0451 8035 AD 03 BF LDA FDAR i GET DATA FROM DATA REG
0652 BDS8 91 DB STA (PTR): Y  iSTUFFE IT
0653 SDSA  CH INY
0&%4 8DSB  CC CO 04 CPY NBYTE i QDT ALL 7
0655 BDSE DO F2 BNE INBYTE ; NO
0654 8BD&O 60 RTS

bl




PA10-J926—-001 PL 5/18/82
READ MULTIPLE SECTORS

PAGE 0022 PAGE Q023

PAL1O-J926-001 PL S5/18/82
WRITE A SECTOR

0684 ; ENTER WITH ‘RDBUF’ POINTING TO MEMORY LOCATION
ENTER WITH ‘WRBUF PDINTING TO MEMORY WHERE DATA 0683 ;  WHERE DATA WILL BE READ. ACC WILL CONTAIN THE
0638 ' JILL BE READ. SET ACC ‘A’ WITH THE SECTOR NUMBER. 0684 ;  SECTOR NUMBER AND INDEX REG ‘X’ WILL CONTAIN |
o:zg ’ 0687 ; THE LAST SECTOR TO BE READ.
0 ' 0688 j
SETSEC SECTOR SETUP
0662 8D&1 20 C7 BD WRTSEC LE@  wWRTi i NO DMA 0690 BDEBD 20 C1 8D RDMSC JSR  SETMSC  ; SETUP
0663 8D64  FO OA JSR  SECCNT i SET DMA COUNT 0691 8090 FO 12 BEG  RDM1 i NO DMA
06b4 8D66 20 PR C- JSR WRTDMA  ; YES-SETUP DMA 0692 8D92 20 BB BE JSR  BYTES ; SETUP BYTE COUNT
066% B8D&9 20 39 BE Cpa #WSCOD 0693 8D95 20 OC 8E JSR  RDDMA ; YES-SETUP DMA
0666 BDGC AT AC BNE  RDS2 ; EXECUTE FDC 0694 BDY8 A9 90 LDA  #RSCOD+M
0687 BDLE DO C& * BN 0695 8D9A 20 C2 8B RDMDMA JSR  EXECOZ
0& ‘ 06946 BDID 20 7A SE RRDMA1 JSR  QDMA
0667 ' ; BET UP WRT BUFR IN PTR 0497 B8DA0 DO FB BNE RRDMA1
0670 8070 20 T1 8% “RTL oA necUD s CMD TO WRITE A SECTOR 0698 8DA2 FO 15 BEQ  FORCOF  ; ALWAYS GOES
0671 8D73 A% A “eR  EXECO2  ;EXEC THE CMD
0672 B8D73 20 C2 8B "SR QUTBYT 0700 8DA4 20 E3 8E RDM1  JSR RDBP TR i SET UP PTR TO READ BUFR
0673 gg;g ig ;s gg " RESTED 0701 8DA7 A9 90 LDA #RSCOD+M ; CMD TO READ MULTIPLE SECT
0674 0702 8DAY 20 C2 8B JSR  EXECOZ
QUTBYT LDA  (PTR),Y i GET BYTE THAT IS TO BE WRITTE 0703 8DAC 20 S2 8D RDMO1  JSR INBYTE  ; XFER DATA IN
0676 8D7E  B1 e aF BIT  FSTOP ; STOP CPU 0704 BDAF 20 DB 8D JSR  TONEXT i BUMP PTR
067 0705 8DB2 BO F8 BCS  RDMOL ; ND
0678 8D83 8D O3 8F . FRAR ; @0 TO NEXT BYTE 0706 8DB4 A9 OD RDMO5 LDA #1323
0477 8D8& (B cPY  NEYTE ' HAVE ALL BYTES BEEN READ? 0707 8DB& 20 DY BE JSR  MICROD
0680 BDE7  CC L0 OF ENE  OUTBYT  iNO, GET MORE DATA 0708 8DB? A% DO FORCOF LLDA  #FICOD  ; STOP EXECUTING
0681 8DBA DO F2 aTS 0709 8DBB 20 D& BB JSR EXECO4
o682 8paC &0 0710 8DBE  4C 14 8C JMP FORMS
0712 8DCi1  BE AC 04 SETMSC STX  LSECR i LAST SECTOGR TO BE READ
0713 BDC4 8D AB 04 S8TA  CURSEC  ; CURR SECTOR
0714 8DC7 8D 02 8F SETSEC STA  FSECR ; GECTOR # DESIRED
0715 BDCA 20 C4 8@ SETIT JSR  SETUP i CK FLAGS & SETUP PARAMETERS
0716 8DCD  AD AD 04 LDA  STFLE ; ANY ERRORS
0717 8DDO 10 05 BPL  ALLOK
0718 8DD2 6B PLA i REMOVE RETURN ADDRESS
0719 8DD3 &8 PLA
0720 8DD4  4C 7E 89 JMP  LSTFLG
0722 8DD7  AD BA 04 ALLOK LDA  DMAFLE  ;DMA ?
723 8DDA &0 RTS
(0725 8DDB 20 CA BE TONEXT JSR  BUMPTR  ; BUMP PTR
0726 BDDE  AQ 00 LDY %0
(0727 BDEG EE AB 04 INC  CURSEC  ;GOTO NEXT SECT
0728 8DE3  AD AC 04 LDA  LSECR
0729 BDE6 €D AB 04 CMP  CURSEC  ;ALL SECT XFER‘ED ?
0730 BDE? &0 RTS




PA1O-J926—-001 PL 5/18/82 PAGE ODR4 ) PALO-J926 001 PL 5718782 PAGE 0025
WRITE MULTIPLE SECTORS READ DA
0732  ENTER WITH ‘WRBUF‘ POINTING TQ MEMORY WHERE DATA 0725  NOTE1'¢Y  A) CANT TRANSFER FROM AIMGS/40 MEM TO DISK U
0733 T WILL BE READ. ACC WILL CONTAIN THE SECTOR NBR (0774 : DMA, NEED EXTERNAL MEM. . ... .
0734 ; AND INDEX REG 'X° WILL CONTAIN LAST SECTOR TO BE ()73 ; B) CPU MUST BE STOPPED BY DMA IF FIRMWARE IS
e ; READ 7/ ; EXTERNAL RAM/ROM OR ELSE CPU WILL READ BA |
076 : (} 7"k ; DATA AND GET LIOBT. ...... i
_ , ()7 Etd 1L ()¢ SO e RDDMA JSR SETDMA ; BET DMAADR->DMAPTR
g;gg gggg gg gé ab WRTHSC ;Eg ﬁﬁi:?c ;2ETE;ﬁ (Fe3 (H O 201l BE JSR RDAEPTR
O A EF 20 8B SE oR SYTES cET BYTE COUNT Grad ot A U DA #>FDAR ; BOURCE=FDC DATA REG
0741 8DF2 20 5% BE JSR WRTDMA . YES-SETUP DMA oo t:‘“ A “é ;3* Téﬁﬁp N o acn
0742 BDFD A9 BO LDA #WSCOD+M . :;Tl ;l:: ;L 33 LDE #CFDQ; |  bna
0743 BDF7 4C 9A 8D P RDMDMA i EXECUTE FDC Hf:h i1 A CH) N Iy
0745 BDFA 20 F1 BE WRTMI JSR  WRTPTR i SET UP WRT BUFR IN PTR AR o STA  (DRARTRIY g Dene
0744 8DFD A9 BO L.DA 4LUSCOD+M CMD TO WRITE MULTIPLE SECT T}T? TREL ?u 04 521 ? o V.A -
0747 BDFF 20 C2 8B JSR  EXECOZ i EXECUTE THE CMD SR Gl ORARTRI Y o a ns o
07 oeos 20 7E BD LRMS0  JER UTBYT YFER DATA OUT H;;l L AT 3A DA #3734 ; READ DMaA CHMD, INH DM& INT, STO
0749 8E05 20 DB BD JER TONERT i BUMP PR :}}h H:i; :E ca 04 Egi RDBUF+1 ; DEST=RDBUF
0750 B8E08 BO F8 BCS WRMSO ;i MO T ol ! -
o A BOC ADMOS VM B AD C9 04 L. DA ROBUF
0751 BEQA 9 Os7a UE2A A8 CDMA  PHA
0752 ; % 3% Ofs77 E2B 8A TXA
/776 D20 A O3 LDY 45
O/77 BEZE 91 DD STA (DMAPTR). Y ; DMADS1—-MS DEST ADDR
Q71 330 8 INY
0774 BEIL &8 PLA
O/t BE32 91 DD STA (DMAPTR ), Y i DMADS2~LS DEST ADDR
OJ81 BE34  AD AB 04 DA LSC ; LS BYTE COUNY
0/82 B8E3I7  AOQ OA LDY #E0A
0783 BE3? 91 DD STA (DMAPTR). Y i DMACTR
(784 BE3B AD A7 04 LDA MSC ; MS BYTE COUNT
07833 BE3E 88 DEY
0786 BEIF 91 DD STA (DMAPTR), Y ; DMACT1
0787 BE41 AT 04 LDA #04 ; DECR DMA BYTE CNT REEG
0788 B8E43 88 DEY
0789 BE4A4 91 DD STA (DMAPTR}, Y ; DMACNT
0790 BEA&  AD OC L DY %$0C
0791 BE4AS Bl DD .DA (DMAPTR), Y ; DMACMD—CL DMA STATUS/IRG
0792 BE4A  AD Ba 04 LDA DMAFLG i GET BANK INFOD
0793 BE4D 29 CO AND BHCO ; ISOLATE IT
0794 BE4F 8D A& 04 STA TEMP2
0795 BES2 48 LA
0796 BES3 0D A& 04 ORA TEMP 2
0797 BES& 91 DD STA (DMAPTR), Y ; DMACMD~-ACTIVATE DMA
0798 B8ESB8 &0 RTS




WRITE DMA

0800
0801
0802
0803
oBC4
0805
0806
0807
0808
oB0%
0810
0811

0812

0813
0814
08135
0816

0818
0819
0820
OB21

0823
O824
0835
086
Q827

859
BESC
B8ESF
8EH1
BESS
8E43
8E4B
8ELD
248
BESE
Be&F
8E71

8E73
B8E74

8E76
8E78

BET7A
8E7C
BE7E
8e80

SE81
8S£84
8EB6
8&£88
8E8A

PAL10-J926-001

20
20
AD
AO
71
AD
8
2?1
AD
C8
1
AT
48
A
A
DO

AQ
A%
31
&0

AD
85
A9
835
&0

81 BE
F1l 8k

03
C0
DD

CC 04

DD

CB 04

DD
32

8SF
03
BO

ocC
40
DD

BY
DE

DD

04

PL 5/18/82

WRTDMA JBK

QDMA

SETDMA

JSR
LDA
LDY
8TA
1.DA
INY
STA
LDA
INY
STA
LDA
PHA
1.DX
DA

BNE
* 35 5t

LDY
L DA

AND
RTS

L_DA
STA
LDA
STA
RTS

SETDMA
WRTPTR

#03

#0
(DMAFPTR)., Y
WRBUF +1

i DMAADR->DMAPTR
; INCR SOURCE ADDR REG

i DMASRC
i SOURCE=WRBUF

(DMAPTR). Y
WRBUF

i DMASR 1

(DMAPTR)., Y
#6397

i DMASRZ
i DMA WRITE CMD

#>F DAR
#<FDAR
CDMA

i DEST=FDC DATA REG

DO IT

#<DMACMD
%40
(DMAPTR). Y

DMAADR
DMAPTR+1
#0
DMAPTR

PAGE Q026

o8z
0830
0831
083
0833
0834
0835
0836
o837
0838
0839
084G
0g41
0842
0843
0844
0845
0844
0847
0og48
084%
0g30
0831
0832
o853
0854
0855
0856
0B8S7
0858
085Y
0860
0Bal1
086
0863
0864
0860
0B&s
08&7
0868
08469
0g70
0871
087
0873
0874
0879
O0B76
0877
0878
0879
0880
0881
0882
0883

PA1O-J926-001 PL 5/18/82
DMA UTILITIES

8e8B
B8EBE
8E <0
B5E?1
892
8920
BEYS
BEYA
8ESRB
8EPE
8EAl
BEAS3
BEA4

BEAG
8EAY
SEAA
SEAR
BEAC
BEAL
BEAF
8EB2
BEE3
BEBS

gEB/

BEBEB
8EBD
geCo
BECZ
BEC3
8EC&
BECT

BECA
8ECB
8&CD
SeECF
8EDO
BEDZ
g8ED4
BEDG6

AC
&
8a
3s
CE
&
0
E8
tE
CC
F0
g
DO

AD
24
2A
24
29
AA
BD
AA
AT
FO

14

A2
AD
DO
E8
8k
8D
=18

98
DO
ES
18
&9
89
0
E&

AB

oG

cO
CO
O1

CO
AC
20

ED

04

03

B7

00
OC

Qo
CcO
01

a7
A8

ol
DC

DB
DB
02
DC

04

04
oL

04
G4

8F

Bt

04

04
O%

. CALCULATE # OF BYTES FROM CURSEC T LBECR

BYTES

BYTEl

BYTES

*
!

L.DY
L DX
THA
SEC
DEC
ADC
BCC
INX
INC
CPY
BEG
INY

BNE
3t

CURSELC ; CURRENT SECTOHR
#0 j TS

i 1.5
NBYTE i MAKE O=FF
NBYTE ;i BYTEG/SECTOR
BYTEA4 i

; M5
NBYTE ; RESTUORE OLD VALUE
L. SECR ; DONE 77
SEC1 i YES
BYTE1 ; CONT INUE

; GET DMA CNT TO WHOLE THK

WHTK

L DA
ROL
ROL.
ROL
AND
TAX
DA
TAX
L.DA

BEQ
3t 3 3%

DSTAR ; DEN/SIZE DATA

A

A ;i PUT BITS 6,7 —2>Q0 1
A

%3
THKTBL, X i MS

#00
SEC]

;TK COUNTS EXTEND INTO TRAILER BUT S
. STOP SHORT OF FINAL INDEX TO ALLOW
i DMA TO COMPLETE. . . .. ..

TKRTBL BYT %14, $0C, 27, %10

!

; 88, 85, DB, DO

i SET SECTOR BYTE COUNT

SECCNT LDX

SEC1

L.DA
BNE
INX
STX
STA
RTS

i INCREMENT

BUMPTR TYA

BNE
INC

BUMPER CLC

ADC
STA
BCC
INC

#00
NBYTE : BYTE CNT
SEC1 i SINGLE 7
MSC
1.5C

pATA TRANSFER POINTER

i SECTORS
BUMPER
PTR+1 ; IF SIZE 15 256
PTR
PTR
BUMPO1
PTR+1

PAGE 0027
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oA UTILITIES

0884

0886
o887
0888
QgaY
0890
G891
OB?:

Ga94

OE? 6
CB?7
0898
0899
0200
0201

0903
0904
0905
OF90&
Q907
0208
0909

8BEDS

8EDY
SEDC
8D
SEEG
8EE2

BEED
BES
BEEY
8BEES
geEED
BEFO

8BEF1
B4
BEF&
BEFT
8 H
BEFC
BEFF

6H0

2D
A
CE
DO
&0

AD
B3
AD
83
13
&0

&
8%
AD
82
38
6HE
&0

A3

A3
FA

Ce
De
CA
DG
Ak

B
DB
CC

AF

04

04

04

Q4

oL

04

Q4

04

PALIO-J9246~001 PL 5/18/82

BUMPO1 RTS

i DELAY OF 10 USEC FOR EACH CNT OF ‘A7

MICROD STéh
MICHYI NOP
DEC
BINE
RTS

i BET RDBUF

RDBPTR LDA
STA
L DA
STA
LEBR
RTS

WRTPTR L DA
STA
DA
STA
SEC
ROR
RIS

CNTR

; 2 USEC
CNTR i 9 USEC
MICR1 i3 USEC

PAGE 0029

VARIABLES INTO PTR VARIABLES.

BUFR IN PTR

RDBUF ; SET UP READ

PTR

RDBUF+1 i H/0

PTh+1

WRTHFLE i CLEAR WRITE FLAG
WRBUF i SET UP WRT BUFR IN PTR
PTR

WRBUF+1

PTR+1

WRTFLG i BET WRT FLAE

PALO-J926-001 PL. 5/71i8/82

COPYRIGHT MESHAGCE

09211 8FOQ 43
0912 8FOF el
0913 BFig 4%
0?14

ERRORS = QOO0 <0000

. BYT
. BYTY
. BYT
. END

‘COPYRIGHT 1982

"ROCKWELL

TINTERNATIONAL °

£

FDC

[ 4

PARE Q029




SYMBOL.

ALLOK
B IGDEK
BUMPER
BUMPTR
BUMPO1
BYTES
BYTE1
BYTEA
C

CDMA
CNTR
CURCHMD
CURCYL.
CUREBEC
CYLSO
CyLS
DBL.CNT
DCONR
DESEL.
DESEIL.1
DMAADR
DMACMD
DMACNT
DMACTI
DMACT
DMADET
DMADS1
DMADS2
DMAFL.G
DMAP TR

DMASRC
DMASR1
DMABRZ
DOUBLD
DRYTBL
DSTAR
E
ERCOND
EXECO1
EXECO
EXECO3
EXECO4
FCOMR
FCYLR
FDAR

FICOD
FIvVE
FLAG
FHMTSH
FORCOF

PAL1O-J926-001 PL. 5/18/8
TABLE

8DD7
8BEC
8S8ECF
8ECA
8cDB
SEBEB
8ET1
8$eE98
0002
SE2A
Q4A3
O4AE
O4R 3
04AB
O4C%2
04C3
C4BE
8FO4
BCEZ
8CE7
04B%
200C
Q008
009
FOOA
F004
2005
20046
C4BA
OoDD

2000
Q001
7002
g4BES
88/
8F04%
0604
88FE
8BDO
g8BC2
8BD3
eBDo
8Foo0
8F01
8F03

QGDO
8%9A2
O4A
8738
8DBY

0717
0444
0877
0725
o088
0692
%#0B34
Q0B37

#0051

®0774
#0079
#0083
#Q093
#0085
#0106
#0107
#0102
#0028
0589
#0394
#0096
#0043
#O0CLH2
#0063
#00&4
#0057
#0060
#0061
WQ0% 7
#0072
0791
#00LB&
#0057
#0058
0440
03550
#0027
#0O05H2
0136
DA3L24
#0420
#0427
0228
#0002
#0024
#0024
0351
0361
0370
0400
#0044
0315
#0077
0193
0&658

#0722
#0448
#0877
#0876
#0884
0740
0843
#0839
Ci4i
o813
0888
0220
0208
0713
01&2
0149
0129
0181
#0092
C&04
oB23
0484

0484
0420
Q797

#0444
#0562
QL1227
gi4i
0158
#0426
0638
C6H14
#0420
00Q<Z3
0209
021
0352
0346
03721
0L22
0708
#0319
0izZ9
#0206
#0708

#0831

0890
0227
0211
0727

0130
0499

0818

0722
0764
0804

0164
#0175

OL4s
0620
o709
0024

0336
0353
0366
0392

0601

0130
Q242

0328

Q729

0597

0792
Q767
o807

0314

0948

G672

D025

0337
0334
0371
0393

04678

Q497

0420 0423
0831

0767 0777
0810 0820
0327 0421
o585

0&95 0702
Q26 0027
0338 0339
0355 0356
p378 0384
0394 0395
0762 0Q7&5
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0427 0456 0496 Q309

0790
o824

043%

o747

00=E

0340
0357
0385
0394
0813

0783
0826

0330

0029

Q345
0358
0386
0397
0814

Q7846

0848

0329

034%
0359
0387
0398

0789

048

0350
0360
038%
0399

SYMBOL.

FORERR
FORFLG
FORMAT
FORMO
FORMS
FORMG
FORM7
FPUT
FSECR
FSTAR
FETOP

HDEL,
INBYTE
INIT
INITO
INIT1
INIT3
INTST
INTTBL
IRGFDC
IRGHAN
IRQOUT
IRGRTN
L.5C
LLSECR

LSTFLG
M

MICROD
MICR1
MOFL.G

MOTOFF
MOTON
MSC
MiRk1
MTRGS
MTR4
NBYTE
NCYL
NHEAD
NODMA
NOTFOR
NSEC
OUTBYT
PADRB
PTR

QDMA
RACOD
RATE
RDBFP TR

PA10—-J926—-001

TABLE

8937
O4BB
890D
8715
BC16
8Ci1C
8C47
8744
8F 02
8F 00
8F15

04Cé
8D52
886C
88F /7
8876
887
8C78
8888
8Co0
8BED
04A0
8BF %
04AB
04AC
87 7E
0010
8EDY
8EDC
04B1

BCF7
BC33
O4A7
8C7C
8C87
8CA
04C0O
04A9
Q4ad1
8C2B
8C12
O4AA
BD7E
O4CF
QODB

BE7A
00C4
04CD
8EE3

0189
#0098
#0184
#0187

0159

0467

Q0499

0317
#0025
#0023
#0029

035

03462

0391

0621
#0110

0647
#0126

0148
#0130
#0134

0532

0133

0440
#0435
#0074

0457
#0082
#0086
#0233
#0049

0226
#0889
#0091

0381
#0603
#0517
#0081

0528

0538

0547
#0104
#0083
#0105

0485

0467
#0084

0673
#0117
#0071

0880

04640
#0040
#0115

0617

0192
01353

0199
#0481
#0484

Q502
#0320

0218

0126

0336

03353

0365

0392

0650

0554
#0450

#0171
0i32
Q137

#0534
0134

#0465

0463
#0461
0781
c712
0245
QL6794
0557
0891
01595
0593

0784
#0537
#0542
#0550

01867

0172

0534
#0493
#0476

G171
#0676

03460

0320

0881

0696

0219
04644

0195
0325

0483

#0504

0714
0231
0337
0354
0370
0393
0677

04695

#0139

0872
0728
0475
0/01
Q707

0179
0600

0871
0590

0654
0198

0681
0398
0321
0883
#0818

0238
Q700

Pl. 3/18/86¢

#0201
0468

0710

04358
0338
0355
Q377
0394

0703

0840
Q642
0742
#0688

0493

0680

0748

363
0897/

0241
0761

0619

0461
0337
0336
0384
0393

0720
07446

0320

08335

o401
0877

0244
#0896

0481
0340
0357
0385
0396

0540

08346

063
0204

0300
0344
0398
0386
0397

0541

0839

0&26
092046

0348
0359
0387
0398

0350
0360
03689
0399
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0391
0361
0390
0400

0543 0544 0551

G868

0652 0676 0878




SYMBOL

RDBUF
RDDMA
RDMDMA
RDMSC
RDMO Y
HDMOS
RD#1
RDSEC
RDS1
RDS2
ADNS3
RDS4
RDTKO
RDTRK
RDT i
RECOD
REST
RESTED
RESTEE
RETRY
RRDMA1
RSCOD
RSTOR
RTCOD
5
SECCNT
SECTKS
SECTKE
SEC1
SEEK
SEEKNY
SELCTD
SELCT1
SELCT2
SELCTS
SELCT4
SELECT
SELFLS
SETDMA
SETFLG
SETIRQ
SETIT
SETHSC
SETSEC
SETUP
SFLAG
SKCOD
SNGLCT
STFLG
STUP 1
SW2
SW3
TABLES
TABLEB
TEMP

PA1G—J926—-001 PL 5/18/8d

TABLE

04C%
8:0C
SDFA
s808D
B8BAC
EDB4
BDAS
8O29
Si44
8h3é
B8R39
BR34L
81y
BLFB
800k
Q000
8%58
8977
8971
O4CE
8D9h
QGaOo
8936
COE4
QL8
SEBB
04C4H
O4C3
S1EX
8938
898
BCEB
8CDb&
8CD9
8CDC
BCBS&
8CEBC
0480
BESl
gCFQ
8904
8DCA
BDC 1
SDC7
B2Ca
O4C7
0010
O4BF
D4AD
88EC
MACR
MACR
Q4CF
04DF
O4A4

#0113
0612
#0695
#0690
#0703
#0706
0691
#0633
CGoH34
#0638
Q615
#0L40
#0641
#0&609
0610
#0034
G213
#0230
O2ede
#0116
#0696
#0037
0213
#0041
#O0O3Q
36335
%0109
#0109
0841
#0203
Q187
05£1
0379
Q5377
058
#0560
#0573
#0090
Q7460
0526
Q160
0184
06720
O&E33
0133
#0C111
#0035
#0103
#0087
01635

#0118
#0120
#0079

0772 0773 089s5 0898
06386 0693 #0750

G743

070535
Q791
#0700

#0644
Q&bH7
#0537
0641
D625

#0517/

#0219
Q232
Q229

CHF7
0637
®¥0217
0413
Q425
D&64
0143
0170
GyS7

#0238
#2371
#0OO87
#C584
#0389

Qo84

23137
QBGo
0553
#0179
0206
#0712
Q6462
#0150
C426
0214

0154
#0147

0317
0313

Q627

063%

#0227

0640

0418

#0867

oBaeY

8552
#0823
oo%?4

0312
0738

#O714
Q715

0176

0316

0648 0674
ceva 0701
%0871

059&

#0599

0609 #0715
0233 0498

0507 0716
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SYMBOL TABLE

TEMPR
TRTBL
TONEXT
TUNDEL
TS
T8
UC Vi
UDRV
USIDE
v
WA
WAIT
WAITS1
WAITS2
WAITO
WHTK
WRBUF
WRMEO0
WRTDHA
WRTFL.G
WRTMSC
WRTML
WRTPTR
WRTRK
WRTRK1
WRTRK3
WRTSEC
WRT1
WSCOD
WSFM
WSFMO
WGMFM
WTCOD
WTDON
WTDOND
WTDONS
WTFM
WTHMFM

WTSFM

WTSMFM

WY

Wi

W2

W3

NARG

PALO-JP926-001 PL

O4A6
SEB7
8oDB
048
8894
BBAA
O4B3
DAB4
0482
OG04
MalR
BCA&
BBEZ
HBED
8LAC
BEAL
04CHB
8E02
BE59
QAAF
BIOEA
BDFA
8EF1
a4
8977
89AC
8D61
8L70
Q0AO0
BB3S
8BBF
BA1B
Q0F 4
BAFB
8AFY
BAF S
8BO4
87C1
BEZ8
8404
MACR
MACR
MACR

MALR
%% 3%

#0080
0804
Q704

#0112

01405

#0144

#0093

#0074

#0092

#0048

0527
#0442
#0446
#0356
0&11
%0114
%0748
0665
#0089
#0738
0739
0670
0190
$0313
#0324
#0662
0663
#0038
#0389
0403
#0344
#0042
0379
0264
#0374
0331
0330
0382
0334

0503
#0863
®8OQ725

G224

0186
0207
0353

#0554
0443
0447
0359

#0648
0805
G730
0741
Q221

#0745
Q745
#0312

#O&70
Q&b
0404

#0404
0372
Gd24

#0377

#0374
0406

#0382

#0334

#0387

#0340

9/18/82
0558 O/94
I74S

Q196 0197
o223 0543
0392 0524
osotg8 0703
#0800

0223 (G323
0801 #0703
0&71 O742
037%

Q794

0205
D74
Oo42

0903

07200

Q746

0210 0352 0391

o587

0576 Q088

008
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