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CUSTOMER PRINT SET INDEX THIS IS PRINT SET [TTT3
SEQUENCE SEQUENCE )
‘rRxdl FLOPPY DISK DRIVE L rB-DD-Rxﬂl-ﬂ ar ar 1 PRINT SET
FLOPPY DISK CONTROL BOARD D-CS-M7726-0-1 UNIT VARIATIONS
RX@| FIRMWARE LISTING K-SP-RXZ1-0-2
READ /WRITE CONTROL BOARD D-CS-M7727-8-1 ’
H771 POWER SUPPLY : B-DD-H771-4 VAR TITLE !
PLENUM/FAN ASSY. (OLD STYLE B-DD-7813503-8 ﬁ
PLENUM/FAN ASSY. (NEW STYLE) B-DD-7015622-8 RX#1-AA |SINGLE FLOPPY DISK, 115V,6d HZ

RXg1-AC _|SINGLE FLOPPY DISK, LOW V, 5@HZ
RX@1-AD |SINGLE FLOPPY DISK, HIGH V, S5@HZ

RX@1-BA |DUAL FLOPPY DISK, 115V, 6@ HZ
RX@1-BC |DUAL FLOPPY DISK, LOW V, 5@HZ
RX@1-BD |DUAL FLOPPY DISK, HIGH V, S@HZ
RX@1-CA |ONE REPLACE DRIVE, 6@ HZ
RX@1-CC |ONE REPLACE DRIVE, 5¢ HZ
RX@1-DA |RX@1-BA W/O BEZEL ASSY
RXP1-DC |RXP1-BC W/O BEZEL ASSY
RX@1-DD |RX@1-BD W/O BEZEL ASSY

RX@1-FA IRX@1-AA W/O PLENUM ASSY
RX#1-FC |RX@#1-AC W/0 PLENUM ASSY
RX@1-FD |RX#1-AD W/O PLENUM ASSY
RX@1-HA |RX@1-BA W/O PLENUM ASSY
RX#1-HC |RX@1-BC W/O PLENUM ASSY
RX@1-HD |RX@1-BD W/O PLENUM ASSY
RXA1l-JA |RX@1-DA W/O PLENUM ASSY
RX@1-JC |RXA1-DC W/O PLENUM ASSY
RXP1-JD |RXB1-DD W/O PLENUM ASSY
RXO1-LA |RXO1=BA FOR VX78(BC60D)
RX01-LC |RXOl-BC FOR VX78(BC80D)
RXOI-LD  |RXOI-BD FOR VX778 (BC80D)
RX01-VA |RX0l SINGLE FOR KC780-115, 60HZ
RX01-VC |RX0l SINGLE FOR KC780 LOW V,50HZ
RX01-VD _|RX0l SINGLE FOR KC780 HIGH V,50HZ
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! g 2 DRAWING NO Ltv ol DESCRIPTION oate 11 ¥ ! DRAWING NO. hev| s DESCAIPTION Nu::ﬂ
1! p-ua-Rx@1-g-@ = % g; FLOPPY DISK DR%VE ASSY X J | |B-DD-RX@1- % | 3 | RXP1 FLOPPY DISK DRIVE
B~PL-RX#1-@- 1 FLOPPY DISK DR ASSY (P 11 c-Mp-7413350-0-0 1 | SHIPPING BRACKET
E-IA-7412666-0-0 |_| COVER, TOP : - R
_D-IA-7010646-0-0 i cmw;_us_mml _
C-TA-7008612-0=0 |_| CABLE, KEYBOARD A-SP-RXB1-@-1I 34 | RX@| ENGINEERING SPECIFICATION
D-UA-BCHSL-f-f ! | CABLE, JUMPER K-SP-RXB1-8-2 RX2| FIRMWARE LISTING
D-IA-7010696-0-0 1' HARNESS, VOLTAGE VARIATION
BRACKET , SHIPPING ,RX&1 _
CaMDN=7409479-0-0 | PLATE, PRESSURE ' J12{A -SP-3700185-1 PACK INSTR W’0 BEZEL
C-MD-5509081-0-0 1 | PANEL,  LIGHT (RX@1) A-PS-9905183 LAMINATED BUILDUP
- : i A-PS-9905710-0-0 REGULAR SLOTTED CARTON
A-PS-9905712-0-0 PLYWOOD SUPPORT FIXTURE
: : A-PS-9905713-0-0 SCORED SHEET
2] D-IA-7010679-0-0 | | CHASSIS W/HING A-PS -9905729-0-0 CARTON SEALING TAPE
E-IA-7412665-0-0 | | CHASSIS r-'mxmm DISK DRIVE '
C-MD=7413236=0-0 ! | HINGE , LOGIC :
3| D-AD-7010721-0-0 | | RXf1 BEZEL ASSY ~ - . ~
E-MD-7414506-0-0 | Bz_m.n.’_‘%pl X }7 | D-CS-M7727-§-1 € | READ/WRITE CONTROL BOARD _‘
A-PS-3612317-0-0 ( LOGO, 1 D-IA-! 70-0- I | ETCBED CIRCUIT BOARD (M7727)
4| D-IA-7413002-0-0 1 | PLATE, FRONT, SINGLE DRIVE V ) :
C-$5-7413002-0-1 | | SILK SCREEY,SINGLE DRIVE X 8| D-CS-M7726-§-1 #/ 9 | FLOPPY DISK CONTROL BOARD
: : A-SP-M7726-8-7 3 | ACCEPTANCE TEST PROCEDURE
5| D-IA-7412853-0-0 [ PLATE, FRONT, DUAL DRIVESS 1 : )
C-5S-7412853-0-1 | | STLK SCREEN, DUAL DRIVE 9 |A-SP-3700185-0-0 PACKAGING |NST, INTERPLANT
] A-PS-9905710-0-0 REGULAR SLOTTED CARTON
A-PS-990571-0-0 ONe PIECE FOLDER
c 6| B-DD-H771-§ % | 3 | H771 POWER SUPPLY JA-P$-9905712-0-0 |PLYWOOD SUPPORT FIXTURE
C-MD-7413350-0-0 - A A-PS-9905713-0-0 SCORED SHEET
' ‘ _ , A-PS-9905729-0-0 TON SEALING TAPE
#! 11 | B-DD-7013503-0-0 3 | PLENUM/FAN ASSY (OLD STYLE) _
‘ . . 10 |A-SP-3700193-0-0 PACKAGING INST. §U§TOMER
13 | B-DD-7013077- '3 | FLEXIBLE DISK DRIVE A-PS-9905741-0-0 FULL TELESCOPE CAP
_ ',' . — A-P$-9905740-0-0 FOAM _PAD '
1418 DD 7014300-0 3 | FLEXIBLE DISK DRIVE 1 1 A-PS-9905739-0-0 LAMINATED _BUILDUP
| L |1A=-PS-9905734-0-0 PLASTIC STRAPPING
i i5{A-PS-30i12304-0~-C ;, . i4 | FLEX'E E DiSK URNE N — ' L :
—_ 16{B-DD-70]15622-0-0  , 2 {PLENUM/FAN BSSY NEW STYLE B A i
QUSTOMER | X = PRINT OF DOCUMENT INCLUDED N PRINT SEY TITLE uzsloo-l NUMSER REV
PRINT SET C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT -
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8 | .7 | 6 5 | 4 3 | [T P-92ZZnEq] 2| '.
T A TR 1
W AT XS THE B FON THE mSSPACTIRE OB SALE
T 1514 DGTAL COUSMENT CORPORATION'
PABFS L/S7 PARTS LIST
77y | BEF DESIGNMTION DE&ESCRIFPTION PALT NO. 7™ LEF OFSIGNATION OESCEIPTION rPALY ANO /TEM
D lecA X-Y COORDINATE HOLE LOCAT/ON |i-CO-mM7726-64 | 1 2 |leas, £96 e 74/94 /9/0628-00 |52 D
WPEF ASSY/DEILLING HOLE LAY OUT |D-hw#17724-5 | 2 & £23 24,625 £26 e Ries /9/06 $0-01 |53
B MODULE ECO H:STORY B-My-mMI7%-F6 | 3 £33, £3/,£32, 36
/ ETCHED CIECUIT BORED S50//290 4 2 | £59 £85, £86 Z.c 7)/749 /9/0652-00 |s5¢
L LECEP 3G P/ (BEWOLK) B-mD-S509 oN-/ | § / £53 rc 2927 /9/0878-00 |55
REC T.C SOCL&T, /6 ~/N 12//18/3 -02 G 3| &£28. £38, cae Z.C. MIIS 19/0687-00 |S6
COLD, LOW PROF/LE z| e, €ca C. 8cdO /9/1969-00 |57
/| may T T Te#s o k5 ¢ | /300479-00 |7 BEEL T 282 &M0O NS 2/,/3/8 -2 |57
8| C 99,C9% — C/g2 CARP G.B wuf ISV PR STANT |/005306-00 |8 59
—d 93] Cc/- Co2 CRP . @1..F SOv AIAL CER /0 0/6/0 -00 9 —
/] €98 CAr /2 PF /DY SPo oozo82-00 |10 6 | £35 £33 62 £63 ¢o
2lo/- 03 DIODE INIOBE /165796-00 |1/ £72 £92 SMAE IC SAKES _
t |DO# DICDE NP?FeAR -3V SV /70¢48c0 -00 |72
A NEES PES /PP LA S CC /300228 -00 |/3 s | €67 CRYSTAL OSCILLATOR 2OMMWZ |/8//660-00 |G/
YL HERDEL. 2F/IN (MARLE) 1212204 -00 |14 ¢ | £/, 7/, £98,52 | zc. 79574 19/10544-00 |g2
& ez La L6 €58, £/4 £L€s 479 Vew SY% ccC /3003/6-00 |5 = Z.C. 24+/P /9090857-00 |62
LB/1Z, L/, L6 /) €77 Z.C. 79mx9P 1908884-00 | o4 SAAE 1.0 GATES
8 |22zezo 3,892,652 | peES 390 Jaw S % cc /300309-00 | /¢ s TVeE 10CATION] PINS DESC AIPTION
C 243,64/, £95 e W80 4we_SoLID MAE (VL) Ycuro- 55 |éo LT 7T pr /WEATER c
S| &, e99- £S5/, £57 | €S FK law S% cc /300932-00 |17 v |77 COMN FOPIN LT ANE HOL 120994¢/-02 |67
- AP £64 /2,3 INVERTER
c 226,828 P30, R3E LPES /8¢ IgW S Yo cc /301322 -00 |5 7 K77) LATCH, LEFT FOR £T ANG WOR | /20993/-03 &8 e~y 7% WD) TAERTER
L2 LT PFC I8, PSS 7 X77) LRTCH, BIGHT FOL L7 GNE WOL | /20994/-04 |69 7408 &r7 4343 a9,/9 2 IMPLT MWD
s |23 BS,£7, £5 £/ |CES 828 KW S cc /30/775-00 |/s9 T [Ei3 TC 256Y4& ROM FLDOL 23INAZ ki d d
£/3, £S5, €:7 T3 TC 255X 4 ROM FLOOR YA =7 74H80 | £72 |/23 95¢ 8%/8 |2 /T AAND
~Te3c 25 397 Rw 5% e T 3072500 |20 [ ED I C ¢56X4 ROM FLDIL ?. 7e 37 &£68 8,9/0 ZIMRIY NAND BUFFER
| 1E4 T.C 256X 4 ROM FLDIH 23288A2 73 888/ V7] 8 9 ./ 12 INPUT NAND QC,
S| £5—£25 LEs 2k MW S% cc |/302388-00 |Z/ I EI5 I C 256X4 ROM FLDZL 2311542 73 3
P/ P £5/ |345,6 [3 INPUT NAND
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7 €88,689 E90.69/ . C »4/98 /9 100/8-00 |92
2| €27, 637 r.C 8266 /909939-00 |43
/ |£22 I.C 492 /9/0026-00 |44
/ €65 I C 74937 /9/009/-00 |¢S
/| €99 Z.C 29/Sp /9/0/853-00 |96
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DONCUVE WN -
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/R%Q1 FLOPPY CONTROLLER

1)
57
S8
$9
62
61
62
63
64
65
66
67
686
69
72
71
712
73
74
i
76
77
78
79
8¢
81
a2
83
84
&8s
8¢

peoe
¢eoo
2232
epee

2223
2304
ae1e
2¢t1d
Qaen
avea
223¢

22¢¢
agee

paay
a21a
2a1a
e
eed
0234

4224
2g12
2e1d
anee
eced

2834

ACdg
Apde

2044
eaay
nade
doae

eosa
2R3
22C8

eSa
A257

2as5%

dEon
g2
ey
A20%

Ll )
fete

#e7]
273

¢2T4
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/RXE1 FLOPPY CUNTROLLER FIRMWARE

/THIS SYMBOL TABLE REPLACES THE NORMAL PAL SYMBOL TABLE AND DEFINES
/THE INSTRUCTIONS POSSIBLE bY THE RXO@1 CONTROLLER

/D0 INSTRUCTIONS

SET=2
CLR=2
ONE=2
ZERD=2

10bé=@

1031=24

1082=12
1083=14
10B4=29
1085=24
1086232

INTERFZCLR 1062
£IS=SET 1082

ERR=1081
XREQ=1032
I100UT=]0B83
DONE=1084
SHIFT=IOBS
SECDAT=I086

wGATE=I0B]
STPrDzl0B2
HDOUT=I0B3
EGATE=1084
LawCUR=I0B5

UNITS34
UNHD=Ad?
LoriD=d2

BAR=44
LONG=1
SHORT=Q
INCRE2

FIR"“.‘;AR[’_

ARTRUFSSA
3TART=3
FIns2

CxC=54
PRECRC=S7

DATCRC=5S

FLAG=6Y
ONe2
JFF=1
T06=3

LSP=64
LCT=7¢

ESP=71
ICT=73

RCTATE=74

LSR=7%
DATSR=T7?

PALLQ

/INTERFACE=DISK BUSS OUTPUT BUFFER

/10808 SELECTS EITHER INTERFACE OR DISK BLSS, CLR= INTERFACE
/SET=DISK

/INTERFACE BUFFFR DEFINITIONS

/SET T0 INDICATF THAT AN RXP1 ERROR HAS OCCURED

/SET TO REGUEST AN RX@1 WORD TRANSFER

/DIRECTION FOR NDATA LINE, SET=T0 INTERFACE

/SET TO INDICATE RXOi READYNESS TO ACCEPY A COMMAND
/SHIFT FOR DATA LINE

/8ELECTS SOURTE FOR DATA OUT OF CONTROLLER ON DATA LINE
/SET2SECTOR BUFFER CLR=sSHIFT REGISTER MOST 816G BIY

/DISK BUFFER PEFINITIONS

/WRITE CURRET ENABLE WHEN SETY

/HEAD STEP, Twn PULSES REQUIRED FOR EACH TRACK
/DIRECTION OF HFAD MOTION

/ERASE CURRENT ENABLE

/SPECIFIES wRITF CURRENT LEVEL

/SELECTS ONE "F TwO DRIVES, UNIT (ZERY)(ONE)

/NEACTIVATES WEAD LOAD SOLONOID OF SELECTED DRIVE
/ACTIVATES HEAD LOAD SOLONOID OF SELECTED DRIVE

/SECTOR BUFFER ADDRESS REGISTER CONTROL

/FORMAT: CLR BAR (SHORT)(LONG)

/SHORT PRESETS FUR COUNTY OF 102a

/LONG PRESETS FNR COUNT OF 4996

/FORMATS INCP QAR INCREMENT THE BUFFER ADDRESS REG,

Vigea 9«FEB=TA 9317 PAGE 1e}

/SECTOR BUFFE®P WRITE CLOCK
/FORMATS (STPAT)(FIN) wRTBUF
/A TSONS MINIVYUM PULSE IS REQUIRED

/CRC REGISTER CANTROL

/FORMATE CRC (NNE) (ZERD) SPECIFIES DATA 10
/BE JAMMED INTO CRC GENERATOR/CHECKER
/PRESETS CRC RPES TO ALL ONES

/SHIFTS SEPERATFD DATA INTO CRC CIRCUIT

/GENERAL PURPNS® FLAG CONTROL
/FORMATY FLAG (ON)(OFF)(TO0G)
/SET FLAG

/CLR FLAG

/TOGGLE FLAG

/LCAD OPEN SCRATCHPAD REG W1TH CONTENTS OF SHIFTY REG

/7L0AD COUNTER WTTH CONTENTS OF NEXT ROM [LOCATION
/L0AD COUNTER wWITH CONTENTS OF OPEN SCRATCHPAD
/INCREMENT CO''NTER

/SHIFT FEGISTFR CONTROL

/FORMATS ROTATECONE) (ZERO)

/SHIFTS SHIFT REG TOWARDS MOST SIGNIFICANT BIT
/#HILE INSERTING A ONE OR ZERO INTO THE LEASY
/SIGNIFICANT B]TY

/LOAD ShIFT RFGISTER WITH CONTENTS OF COUNTER
/SHIFT REG TO%ARDS “SB wHILE INSERTING SEPERATED
/DATA INTO LS®
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87
8¢

112
111
112
113
114
115
116
117
118
119
129
121
122
123
124
125
i12e
127
128
129
130
131

132

2100

2322

200
ea0e
gaa)

LT

2204
ee1o
2014
acee
9e24
cale
P23y

aeup
0244
2254

2054
fae2

kI T)
37e
ceTe

PAL1Q
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/BRANCH INSTRUCTIONS AND CONDITIONS

BR=1@4a

w3R=300

FsZERO
TsONE
IND=]

PyUNz=@

108307=4
DaTAIN®Y D
INDXs L4
SR7s283
COFLs24
CRCies3¢
HOMESI U

»RTENSUQ
SEPCLK=aL
XIIB1TsS@

DEQSR7s54
SARCFLB00

“CEQSk=mod
B0ATAOSTP
FLAGOS?g

'RXJY FLOPPY CO:TROLLER FlOMaARE

13¢
136
13%
13
137
13¢
13¢
140
181
1a2
183
164
145
146
187
1a8
189
152
151
1%2
153
15¢
158
1856
157
158
159
162
161
162
163
164
165
166
167
168
169
172
171
172
173
174

02d¢

culwn
ar2e
PHA T
2214
g222
fuea
Jule
er3a
ésag
8dau
ees5e
fesa
eeoe
1Y)
oe7e
2874

320e
7e0s
33 1"]
cela
eeee
ar24
0e3o
2634
geue
204c
2eSe
2254
-1 Y]
2o64
ee7e
2974

PALL®

/FORMATS BR FOND (T)(F)fNME) (ZERD)

/IF CONDITION IS MET, A BRANCH IS MADE WITHIN

/THE CURRENT FIFLD USING THNE CONTENTS OF THE

/NEXT ROM LOCATION AS THE BRANCH ADDRESS

/1F THE CONDITINN I8 NOT MET, THE NEXT ROM LOCATION
/1S IGNORED AMD THE FOLLOWING INSTRUCTION IS EXECUTED
/FORMAT; wWBR COND (T) (ONE)

/THE COUNTER 1S INCREMENTED WITH EVERY EXECUTION OF
/THIS INSTRUCTINN, THE WBR IS REPEATEDLY

/JEXECUTED UNTTLL EITHER THE COUNTER OVERFLOWS OR

/THE CONDITION T8 MET, IF THE CONDITION I8 MET

/THE BRANCH IS “ADE, IF THE COUNTER OVERFLOWS

/THE BRANCH ANDRESS IS IGNORED AND THE NEXT INSTRUCTION
/1S EXECUTED

/REGUIRES THE CONDITION YO BE FALSE

/REGUIRES THE CONDITION TO BE TRUE

/1F APPENDED TO THE JuMP, BR OR WBR INSTRUCTION,
/CAUSES THE BRANCH ADDRESS TO BE TAKEN FROM THE

/0PEN SCRATCHPAMN RATHER THAN FROM THE NEXT ROM LOCATION

/wHEN ASSERTEN TNDICATES THAY THE INTERFACE MAS
/SERVICED A TOANSFER REQUESY, OR THAT A COMMAND
/1S PENDING

/INTERF/DISK “UTPUT BUFFER BIT 3

/BIDIRECTIONAL NATA LINE BETWEEN INTERFACE \ND CONTROLLER

/DRIVE INDEX LAYCH

/S8HIFT REGISTER MOST SIGNIFICANT 81T
/OVERFLOW (ALL ONES) OF THE COUNTER

/BIT 16 OF CRC GENERATOR/CHECKER

/TRACK ZERO OF SELECTED DRIVE ANDED WITH HEAD
/DIRECTION BEING OUT

/WRITE ENABLEN STATUS OF THE SELECTED DRIVE
/SEPERATED CLNCX FROM DISK DATA

/ASSERTED IF INTERFACE TRANSFERS ARE TO DE AS
/12 BIT WORDS RATHER THAN 8 BIT BYTES
/SEPERATED DATA EQUAL TO SHIFT REG BIT 7
/OVERFLOw CONNITION (ALL ONES) OF THE SECTOR BUFFER
/ADDRESS REGISTER

/MISSING CLOCK EQUAL TO SHIFT REG BIT 7
/0UTPUT OF SECTNR BUFFER

/STATE OF GEMNERAL PURPOSE FLAG

viagh 9=FEBeTH 913? PASE 3

/SCRATCHPAD REGISTER SELECT]IONM

OPENE22¢

R8s
Ri=ma
egs1¢
Risia
R4m20
RSs24
Ro=3o
R7s34
Q84
ROmau
R12852
Ri1s54
R12360
R13sé4
Ri4s?0
R1S5a74

CURTKQsRE®
CURTKisR]
ERREGERQ
STATER]3
TARTRKER4G
TARSECERS
TEMPASRG
TEYPBERY?
TEMPCsRSB
TEMPDERO
TEMPESRC
TEMPFER]L
TEMPGERL2
RYINBSR13
RTINASR1G
RTNSRLS

/FCRMATS OPEN & WMERE X 38 ONE OF THE SCRATCHPAD REE
/THEIS INSTRUCTINN MAKES THE NANED SCRATCMPAD
/ACCESSABLE VTA THE L8P AND E3P COMRMANDS

JDEFINITIONS N¢ SCRATCHPADS BY Re

/DEFINITION OF SCRATCHPADS BY PNEUMONICS
/CURRENT TRACX ADDRESS OF DRIVE @

/CURRENT TRACX ADDRESS OF DRIVE §

/DEFINITIVE ERRIR CODE IF ANY

/STATUS WORD ™F RXS}

/TARGET TRACK O CURRENT DISK ACCESS

/TARGET SECTO® 9 CURRENT DISK ACCESS

JTEMPORARY STNRAGE

/TEMPORARY STNRAGE

/TEMPCRARY STORAGE

/8IT 7 1S UNIT SELECT 81T, & MEANS UNIY 1

/BIT 7 IS HEAN LOADED BIT, 1 MEANS MHEAD LOADED
/TEMPORARY STPRAGE

/TEMPORARY STNRAGE

/RETURN ADORESS FOR 3RD LEVEL NESTED SUBROUTINES
/RETURN ADDRESS FOR 2ND LEVEL NESTED SUBROUTINES
/RETURN ADDRESS FOR 18T LEVEL SUBROUTIMES
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178
176
177
178
179
18¢
184
182
183
184
185
186
187
188
189

a2d2

2eud
2ol
pote
Peid
2029
2224

V3142A Q=FEB=Y4 9317 PAGE &

/JUMP 1YSTRUCTION AND JUuMP FIELLC DEFIMITIONS

JuMP=2222

Fozy
Fi=u
F2=182
F3=14
Fus20
FSs24

/RXBY FLCPPY CONTROLLER FIR¥nARE

160
191
192
193
194
195
196
197
198
199
2ev
201
ene
283
224
22%
2de
287
278
2e9
etz
e1l
ele
213
214
215
216
217
218
219

221¢
vele
eelde
Zede
sese
agee
2072

e1oe
r11e
2120
2130
2149
2150

2162
2172
N2ed
a2

/FORMATS JUMP FX (IND)

/CAUSES A BRANCH 1O ONE OF SIX ROM FIELDS (9=5%5)
/SPECIFIED BY X, THE BRANCH ADDRESS IS TAKEN FROM
/THE ROM LOCATION FOLLOWING THE JUMP INSTRUCTION,
/1F IND 1S APPENMDED, THE BRANCH ADDRESS

/1S TAKEN FRO¥ THE OPEN SCPRATCH PAD

viasea 9-FEB=76 917 PAGE 5

/TAeLEk OF DEFINITIVE ERROR CGDES

KMNXOV2zLR
KNXDVis2?2
KaRONG230Q
KERTRK=Y42
XKHOMERR=S2
KSELFER=62
KNXHDR=70@

KaPROT=100
KTIMERR=1192
KNXPRAMZ120
KnNXIDAMZ 1302
KHCRCER=140
XKTKSKER=150

KXSTRYS=160
KNODAMZ1 70
KDCRCER=2p202
KPARER=2106

/ORIVE @ FAILED TO SEE MOME ON INITIALIZE

/JORIVE 1 FAILFD TO SEE HOME ON INITIALIZE, DOOES NOT CAUSE ERRORN
/FOUND HOME WHEM STEPPING IN 10 TRACKS FOR INIT

/TRIED TO ACCFSS A TRACK GREATER THMAN 76

/HOME AAS FOUVD BEFORE DESIRED TRACK WAS REACHED

/SELF DIAGNOSTIC ERR

/DESIRED SECTTR COULD NOT BE FOUND AFTER LOOKING

/AT 52 mEADERS

/WRRITE FUNCTINN ATTEMPTED ON A WRITE PROTECTED DISK

/MORE THAN 4@ MTICROSECONDS AND NO SEPCLOCK SEEN

/A PREAMBLE COULD NOT BE FOUND

/PREA*BLE FOUND BUT NO ID MARK FOUND WITHIN ALLOWABLE TIME

/CRC ERROR ON WHAT APPEARED TO BE A HEADER, ERROR 18 NOT ASSERTED
/THE TRACK ADNRESS OF A GOOD HEADER DOES NOT COMPARE

/WITH THE DESIRFD TRACK

/100 MANY TRIES FOR AN IDAM

/DATA AM NOT FO''ND IN ALLOYVED TIME

/CRC ERROR ON READING THE SECTOR FROM THE DISK

/PARITY ERROR OY SOME WORD FROM THE INTERFACE



/RXPY FLOPPY CONTROLLER FIRMw

e
221
22¢
22k
22«
22%
2¢
a7
edk
22
23
23
232
233
23¢
235
236
23
23&
23¢
2Qu
24
eaz
24l
244
245
286
247
24i
249
250
25
2%2
253
254
25%
25¢
es7
25t
25¢
{14
26}
26¢
203
264
265
26¢
267
268
26S
27¢
ev}
etz
273
274

/RXE1 FLOPPY CONTRGLLER

275
276
277
278
eve
erz
c8)
.rs
283
284
2as
28e
287
288
289
29¢
291
292
293
eou
29%
296
297
29¢
29s
3ae
361
32z
3a3
3L
3a%
3¢
o7
3e¢
3g¢
31
311
3i¢
313
314
31
3o
31
31¢
3¢
32v
32:

ddee
et

arae
pe23

ecea
PoIsS

eaee
oce7
oe1e

nelt
acle
2213
2c14
eets
3c16
217
egoee
heel

aree
pre3
2224
0825
f22e

Ny

023
273
ee3e
7533

dv 34

2238

2¢36
2537
I I
RIAJTS |
2y
2243
Q244

22459
2cues

2647
2S¢
#2951
2052
253
&CS4
22595
2056
rus57

el
2col

enee
@ce3

aved
2265
Q066
ees7

ezre
2e71
aere
2273
ee7T4d

ee7rs
ee7e

2377
g1ee

e191
et1e2

e e

gete
2064

e2ae
2352

2870
A3e4

BR75
2214
deced

WnTe
2377
2275
LrLY
LI'd 2
e2ea
2664
7204
[Fd -1

?u7d
n224
2264
222
[d1.L

vree

eele
a3y
ceee
2145

21430

A214

. 4G
2365
ecTs
eTe
ecus
2222
21e@

eeas
2621

2%yn
2470
8257
aa7s
2e¢72
2e6¢
aede
3222
210¢

reee
@ers

?174
2e70

eere
erte
pgaeae
2612

eers
eeea
eers
gele
2o6u

6176
2372

2062
2¢3d

a2a2
2035

/[ROUTINE: INITIALIZE)

PaL10

viaga 9=FEB=Ts 9117 PAGE ¢
IF A HOST PROFESSOR INITIAL... A AN

JRX31 POWER LOW IS DETECTED, THE PC I® PLEARED AND THE RX®1 TIMING

UPON THE NEGATION OF INITIALIZE, TIMING RESUMES AND A SELF TESY OF
JINTERNAL DATA PATHS 18 MADE, IF AN PRO0R OCCURS MERE, ERROR AND

/DONE ARE SET, BUT ERREG I8 NOY ALTERED, THEM IF NO ERROR HAS OCCURRED AN AYTENPY
/1S MADE TO RECALABRATE DRIVE | THEN PRIVE @, IF DRIVE @ PAILS YO RECALIBRATE,
/THE EQROR CODE IS LOADED INTO ERREG AND ERROR 18 SET, 1F DRIVE

/¢ RECALIGRATES AND IS READY (DISK LOADED) SECTOR ONE OF TRACK ONE

/1S READ INTO THE SECTOR BUFFER, IT 1S POSSIBLE FOR A READ ERROR

/T0 OCCUR wHILE REACING THIS SECTOR,

/STOPS,

«2232

TSTRTN,

RECALL,

RECAL 2,

FIRMAAQE

It1%,

RCALGK,

CXDRvVE,

NXDRV1,

NHCHDR,

DECIMAL

OPEN ERREG
LSP

JUMP F4
TEST

LCTY
OCTAL
[}

DECIMAL
LSR

OPEN STAT
LSP

LCT

-1

LSR

OPEN TEMPD

LSP

OPEN CURTKD
LsP

OPEN CURTK1
LSP

ROTATE ZERO
OPEN TARSEC
LSP
OPEN TARTRK
LSP

DISK

LT
RECAL!L
JUMP F4
DLYE2S

UmIT ONE

CLR HOOUT

PALlOD

LCY
=1g=]
LSR

LY
Inte
JUMP F4
STEPHD

JUMP FS

»RONG

SET HDOUT
LCcT

=8f=

LSw

Ler
RCALOK
UNHD

JuMP F4
STEPHD

JUMP FO
wHCHDR

BR FLAGO F
NXDRV1

Lcr

KNXDVER
JUMP FS
GOERON

Ler

KNXDV1

LSR

OPEN ERREG
LSP

BR FLAGO T
PUNRCL

FLAG ON
UMIT ZERO

JUMP Fp
RECALO

/CLEAR ERRUR 2ESISTER
/G0 DO THE INYTTALIZE DIAGNOSTIC ROUTINE

/RETURN FROM SUCCESSFUL DIAGNOSTIC ROUTINE

/SET THE INIT DANE BIT OF STAT

/SET UP SOME SCRATCHFAD REGISTERS

ZUNIT @ TO SOFT UNIT BIT
/NEG ZERO TO ROTH CURRENT TRACK ADDRESSES

/NEG ONE TO TARGET SECTOR
/NEG ONE TO TARGET TRACK FOR INITIALIZE BOOTSTRAP
/SELECT DISK RUSS

/CALL SUBROUTINF YO LOAD HEAD AND WAIT 25 8
/70 ALLOW POWFR UP DRIVE SETTLE TIME

/SELECT UNIT ONF FOR RECALIBRATE
/STEP HEAD IN 1™ TRACKS TO ASSURE IT 18 NOT BEHIND TRACK 8

vid2a 9=FEBeTH 9317 PAGE 6=1

/ERROR, HOME WAS SEEN WHILE STEPPING IN,

/STEP OUT AS “ANY AS 80 TRACKS IN SEARCH OF HOME

/HOME wAS FOUSD 0K
/1IF FLAG=2 RECALIBRATE WAS ON DRIVE 1

/RECALABRATE FATLURE wAS ON DRV @

/RECAL FAILURE W“AS ON DRV i, LOG ERROR
/AND COMTINUE RECALIBRATION

/1IF FLAGE=) BOTH DRIVES HAVE BEEN RECALIBRATED

/SET FLAG TO INPICATE DRV @ 13 BEING RECALIBRATED

/G0 BACK AND RECALIBRATE DRvVR
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322

323 /7{SUBROLTINEY FINDTRACK])

324 /TH]S SUBROYTINE IS UI'SED TC LOCATE A SPECIFIED SECTOR, IT PICKS

325 /UP TrHE TRACK AND SECTOR ADURESS FROM THE INTERFACE, CHECKS THAT

326 /THE TRACK ADDRESS IS LEGAL (MNOT GREAYE® THAN 118 OCYTAL,)» MOVES THE

327 /nEAD OF THE SELECTED DRIVE TO THE SPFCIFIED TRACK, VERIFIES

328 /TRACK POSITION, AND LOCATES THE CORRECY JECTYOR, EXIT FROM

329 /THIS SUBROUTINE OCCURS AT »RITE TURN OV TIME OF THE SELECTED,

332 /SECTGR, ENTRANCE 15 MADE WITH THE RETURN ADDRESS IN THE COUNTER

13

332

332

334

33S 2123 2e71s FIMUTR, LSR /SAVE THE RET!RY ADDRESS

336 nies gere OPEN RTN

337 21085 2Areu LSP

338

339 2196 2272 LCT /CLEAR THE ERROR REGISTER

3ap 2107 opce ¢

341 211e  927% LSR

342 a111 eete DPEN ERREG

343 2112 @g64 Lse

344

345 2113 @244 OPEN TEMPD /SOFY UNIT BIT YO SR

346 2114 @7y ESP

347 2115 @875 LSR

348

349 116 w122 BR SR7 ONE /1F SRs1 DRIVE @ IS CURRENTLY SELECTED

3se 7?1117 1127 UZERO

351

352 g12¢ 2174 UONE, BR FLAGO ZEROC /1F FLAG=O DRIVE { IS DESIRED AND ALREADY SELECTED

353 12y ep4d1 USAME

354

355 e122 2ze34 UNTIT ZERO /DRIVE ¢ 1S DESTIRED AND DRIVEL WAS SELECTED, SELECY ®

356

357 i3 reTe LCT /SET UP SOFT UNTIT SELECT AS DRIVE ¢

358 OCTAL

359 p124 2200 2r@

360 DECIMAL

361

362 a12% 22ee JUMP F@ /G0 STORE SOFT UNIT BIT

363 ”1ee 134 UDIF

364

365 ater 2176 UZERC, bR FLAGC ONE /IF FLAG=1 DRIVF ¢ IS DESIRED AND ALREADY SELECTED

366 ?i13¢ 14} JSAME

367

o8

369 w131l e 3e Ur1Y ONE /DRIVE 1 IS DFSTRED BUT DRIVE® IS SELECTED, SELECT DRIVE 1§

372 2132 ac71e Lcr /SET UP SOFT !'NTT SELECT BIT AS DRIVE 1

371 4133 26Ch o

372

373 2134 &75 UpIF, LSR /STORE SCFT U“IT SELECT BIT

374 2135 6w LSP

375

376 130 Ll WCTATE ZERO /CLk SOFT RD ' 0AD BIT BECAUSE UNITS CHANGED
JRXP1 FLNPPY COWTRCLLER FIRMAARE PALL? viaza S=FEB=THA 9317 PAGE 7=}

377 w137  @2Se UPEN TEMPE

378 €149 Tred LSP

379

380 21481 P27¢ JSArE, LCTY /CALL GETWORD S5"'BROUTINE FOR THE SECTOR ADDRESS

3814 mla2 2145 PUTSEL

382 ¢143  reee JUMP Fa

383 Myu 200y GETWRD

384

345

386 ¢lds  2aTo PUTSEC, LCT /¥AKE FIRST BIT OF COMPLIMENTED SECTOR ADDRESS A | REGARDLESS OF DATA

387 flde  Z37¢ LRADY

388 2147 2276 RUTATE ONE

389 2152 2120 bR COFL 7

39¢ 2151 216d o t7

391 e1s52 27713 ICcT

392 @153 2122 69 SR7 T

393 2184 2147 =5

394 ?155 20T4 ROTATE ZERC

3Iv¥S 21596 ©2@e JuMP F@

396 2157 @81S¢ =7

397

398 216 224 OPEN TARSEC /PUT THE TARGFY SECTOR AWAY

399 ri61 vie6d LSP

400

a2y Plee AoTe LCT /CALL GETWRD SURROUTINE FOR TRACK ADDRESS

age 2163 kle6 PUTTRK

423 2164 @222 JUMP F4

a4ga 2165 2eac GETARD

425

71

427 Bl6e @e2e¢ PUTTRK, OPEN TAKRTRK /STASH THE TRACW ADDRESS

428 2167 2364 LSP

429

ate 217Te @254 OPEN TEMPF /START SETUP FO® COMPARING THE

at 2171 2364 LSP /TARGET TRACK AND TRACK 76

412 2172 peen CPEN TEMPG /F® TARGET TRACK

413 2173 eeve LCY /62 77

414 2174 262 LXALS

41s 2715 ¢9875 LSR

416 2176 2ee64 LSP

417

418 2177 237¢ LCY /CALL SUBR MAGRCNM TO SEE IF TARGET TRACK

419 eqe v2wo6 ILTRK /1S GREATER THAM 114 OCTAL, 76 DECI AL,

422 P2a1 e¢71sS LSR

421 a2pe 0270 OPEN RTNA

422 r2e3 oceu L.SP

423 2234 n22e6 JuMP FS§

424 eeaS 2doe MAGCOM

425

428

427 pees  v2ee ILTRK, JuvpP F2 /TARGET TRACK IS 77, ILLEGAL ADDRESS

428 geer o242 ERTRK /G0, REPORT THE ERROR

429 p21p @202 JuMP F@ /TARGEY TRACK 1% GREATER THAN 77

43e @21y 2242 ERTRK /60, EPORT THE ERROR

431
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432 ec12  e244 OPEN TEMPD /TARGET TRACK IS OK, GET THE DRIVE
433 P13 ecTt ESP /SELECY FROM TE“PD
434 pels  eers LSR
43%
43e neysS  dede OPEN CURTK®O /PRESELECT UNIT @
437
438 geéie oeee DISK /SELECT DISK myss
43s
Y 217 @122 BR SR7 ONE /WHICH UNIT SFLECTED? BIT7m@ MEANS UNIT ONE
441 peeo - e2ee ot /ZERD, SKIP UNIT { SETUP
442 pe2yl o204 OPEN CURTKY
4ay
44y pee2 oevl ESP /PASS SELECTED RURRENT TRACK TO MAGCOM SUBR
445 ece3 eers LSR
446 @ece4 0ce60 OPEN TEMPG
447 pe2s eeé4 LSP
448
449 eeee @z2e@ OPEN TARTRK /PASS TARGET TRACK TO MAGCOM SUBROUTINE
ase ec27 ee7r ESP
4s @230 eers LSR
452 8231 @254 OPEN TEMPF
453 2232 on64 LSP
4sy 2233 Qeve LcrT /CALL SUBROUTINF MAGCOM TO SEE IF TARGEY
4585 0234 @246 TRKEG /718 SAME AS CURRPENT TRACK, FsTARGET, GsCURRENT
456 p235 @@7S LSR
487 p236 @270 OPEN RTNA
4s8 ee37 0op64 LSP
459 pe4e ee2e6 JUMP FS
46@ p241 2ume2 MAGCOM
46
uwel
463 g4 Qe7Te ERTRK, LCT
464 P243 aeup KERTRX /TRIED TO ACCESS A TRACK GREATER THAN 76 DECIMAL
465 @244 @eae JUMP FS
4e6 9245 2610 GOERDN
as7
Lo8
469 2246 @epe TRKEG, JUMP F2 /TARGET EQUALS THE CURRENT TRACK, NO
470 Q247 Q3S7 NOSTPS /8TEPS ARE RENUIRED
471 eese aere OPEN KTNA /NOOP; TARGET » ACTUAL RETURN
472 2251 2270 OPEN RTNA /NQOP
473
474 w252 eeTe BOOT, OPEN RTNA /TARGET IS LESS THAN ACTUAL, STEPS NEEDED ALSO STARY OF
4715 2253 poeve LCT /GF BGOT SUBROUTINE, S8ET UP RETURN FROM DIF SUBR
476 nes4d 0275 stPOuT
ar7 2ess ee7Ts LSR
478 nese  Eved LSF
479
480 PERT G244 OPEN TEMPD /SOFT UNIT SELECT BIT TO SR?7
481 2P6e  7RT1 ESFP
482 2261 @RTS LSR
483
484 2262 @2¢u OPEN CURTKI /PRESELECT UNTT 1§
48s
use 2263 012v B8R SRT ZERG /SR7=@ MEANS ''NTT ONE
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487 peed  geeé ote
urg 2265 p2pw OPEN CURTKR
u8s
499 Pebe  PRT1 ESP /PASS SELECTED “URRENTY TRACK TO DIFF SUBR VIA SR
491 2267  QAers LSk
492
493 €27y 22e OPEN TARTRK /PASS TARGET TRACK TO DIF VIA CNTR
494 227y @fe7T1 ESP
455
496 ve7e v7i1e SET wpOUT /ASSUME A STEP NUT
497
u98 273 0D2ee JutP Fs /GO TO THE SURRNUTINE DIF TO CALCULATE THE STEPS NEEDED
499 geTu  2uep DIF
soe
Sel
502 2275 @202 STPOULT, JUMP Fu /TARGET TRACK IS LESS THAN
sp3 2276 @30 Y /THE ACTUAL, “OVE OUT IS NECESSARY
Sed
Ses g277 eatd CLR HDOUT /TARGET IS GRFATER THAN ACTUAL, STEPS IN NEEDED
€26
se? 25¢e eove LCY /COMPLEMENT OF STEPS REQUIRED IS IN THE
se8 23¢l 2305 DUNSTP /SHIFYT REG, SEY UP RETURN FROM STPHD SUBR
5¢9
51¢ e3r2 ceun SNHD /UMLOAD HEAD REFORE MOVING
S1t
512 ¢33 2222 JUuMP F4 /CALL SUBROUTINFK STEPHD
513 g3y 2100 STEPHD
Siu
51%
5106 2325  r22e DUNSTP, JuMP FS /HOME FOUND BEFNRE LAST STEP TAKEN
917 ?820 2456 HOMERR
518
S19 9327 g4y OPEN TEMPD /SOFT UNIT B81Y TO SR7
See f318 2071} ESP
521 e3ll  e¢7s LSR
See 2312 cee2e OPEN TARTRK /GET READY TO PASS TARGEY TRK TO FROPER
S23 ?313 @uT1 ESP /CURRENT TRACH
S24
525 2314 p2ee OPEN CURTKE /0PEN PROPER CURRENT TRACK REGISTER
S26 2315 @122 BR SR7 ONE /BITT=0 MEANS UNIT ONE
527 B3l6 e3¢ Y
Se6 2317 @204 OPEN CURTK]
S29
S3e fa32¢ ee7s LSR /UPDATE THE CURWENT TRACK ADDRESS
531 2321 reed LSP
$32
$33
$34 2322 @222 HOSETL, OPEN TARTRK /HEAD IS SETTLEN DETERMINE IF ABOVE TRACK &3 DECIMAL
$35 2323 ee7: ESP : /PASS TARGET TQO MAGCOM VIA TEMPF
536 2324 ee7s LSR
$37 2325 eesS4 OPEN TEMPF
538 2326 0064 LS®
539
Sap @327 eeve LCY /PASS 44 TO0 MAGCOM VIA TEMPS

S41 833¢ 0323 =4q=-1
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582 P331 Q07S LSR .

543 2332 022ee OPEN TEMPG

Sad 9333 2r6d LSP

545

Sa6 2334 0026 SET LOWCUR /ASSUME TARGET GREATER THAN 43

587

Sa8 8335 oave LCT /CALL MAGCOM SURROUTINE

549 2336 2344 ABV43 /RETURN ADDRESS

Sse 2337 207S LSR

$51 2340 0270 OPEN RTNA

552 2343 or6a LSP

SS3 9342 0226 JUMP FS

554 0343 2420 MAGCOM

555

556

557 f344 P02 ABV43, JuHP FO /NOOP FuG RETURN, ABOVE TRK 43

gz: P345 @346 ot /NOOP

See 2346 Q202 JUMP FO /FeG) ABOVE TRACK 43

561 9347 0351 ot

S62

;:3 035¢ oped CLR LOwWCUR /F>Gy BELOW YRACK 43, WRITE WITHN HIGH CURRENTY
Ses 2351 epve CFINSE, LCT /CALL FINDSEC 8''BROUTINE TO LOCATE THE DESIRED SECTOR
566 #3Se @355 RFINTR

567 P3S3 G2ee JUMP FY

S68 2354 @714 FINDSE

569

(344 €355 v2Tu RFINTR, OPEN RTN /RETURN FROM FINDTR SUBROUTINE

LTt 235¢ p2ny JuMP F1 IND

572

573

S74 2357 @250 HOSTPS, OPEN TEMPE /NO STEPS REGUIRED

575 2368 P¢T) ESP /SOFT HEAD LOAD BIT TQ 8R7

576 e36) Ca7% LSR

577

578 n3ee o122 B8R SR7 ONB /1S HEAD LOADFD?

ST9 n363 032 nDSETL /YES, GO UPDATE CURRENT CONTROL

58¢

581 A36d  2eTe LCTY /N, GO LOAD “EAD AND WAIT FOR 28MS8 SETTLE TIME
See a36S 2322 HDSETL /RETURN ADDR FRNM DLY2S SUBROUTINE

se3 P366 4222 JuMP ka4

Ses 2367 238% cLves

£1.37

586

5a7 p37¢ 212 PFUNCT, JuMP F2 /POINTER FROM GETWORD SUBROUTINE TO

1.1 P371 1236 FunCT /FUNCTION DECTDE

589

59 2372 9226 PDNRCL, JUMP FS /POINTER TO DRV® CHECK DONE AFPTER RECALABRATE
591 <373 2625 CNRCAL

592
S93 0374 ede '] /SPARE LOCATINONS
$9s 2315 ¢20€ & /0OPEN
S$95 2376 P2eR E} /0PEN
596 8377 P2de ] /0PEN

JREE] FLOPPY CONTROLLER FlRMasRE PALLI® V3i42A 9=FEBeT7H 917 PAGE 8

557 /7{FOUTIHES ARITE SECTOR)

598 /THIS RUUTINE TURNS OM nRITE GATE AT WRTTE TURN ON TIME,

599 /=RITES A PREAMBLE OF 6 BYTES OF ZEROES, A DATA OR DELETED DATA MARK,
[ Y] /THES TURNS ON ERASE GATE, ENTER WITH CNTR=190 IF

621 JOELETED UATA, CNTR3@ JF NORMAL DATA MARK, THE DATA MARK, DATA FIELD, CRC
or2 ZAND ONE BYTE POSTAMBLE ARE WRITTEN, WRITE CURRENT 18 TURNED OFF,
623 /513 “ICRO SECONDS LATER ERASE CURRENTY T8 TURNED OFF, A WMEADER MUST
6c2a /THEN BE READ TO INSURE DISK 1S STILL UP TO SPEED BEFORE THE WRITE
625 /SECTOR FUNCTION 1S COMPLETE, '

626

627

6iH

629

61C gupe  ¢216 ~RTSEC, OPEN STAT /DEL DATA BIT TN 8STATe

611 Beay  vo75 LSR

632 raRr2  2P64 LSP

613

614 eusl3 eere LCcY /CALL SUBROUTINF TO FIND DESIRED TRACK AND SECTOR
615 e4gs  cue? SwGATE

5816 2625 0202 JunP FU

€17 caze ¢1e3 FINDTR

618

619 n437 2eel SrGATE, FLAG OFF /ALWAYS STARY WRITING WITH WRITE FLOP CLEARED
620

621 2412 o140 BR WRTEN F /G0 REPORT ERPOR IF NO WRITE ENABLE

622 2611 esSel PRTERR

623

624 auge 2214 OPEN STAT /DEL DATA BIT T™ SRT AND ENABLE WRT CURRENT
625 gu13 0e71 ESP

626 ed14 ova0e6 SET WGATE

627 415 2975 LSR

628 ga16 e¢va POTATE ZERO

629

6;0 2417 o234 OPEN TEMPB /USE TEMPB FO® SECOND HALF DATA AM PATTERN
631

632 o420 2057 PRECRC /JAM THE CRC RENERATOR WITH FIRST 6 BITS OF DATA AM
633 2421 8256 CRC ONE

634 e422 poSe CRC ONE

635 7623 eersSe CRC ONE

636 @u24 p0Se CRC ONE

637 aL25 epSe CRC ONE

638 gu26 oS4 CRC ZERO

639

649 o427 oj2e BR SR7 ZERO /DELETED DATA?

641 eul3e  Dpus6d DAMSUP /NO, REGULAR NATA MARK

642

643 Qu31 eeve LeT /YES, SECOND HALF OF DELETED DATA MARK TO CNTR
Uy ocTaL

645 gu32 @325 325 JFLUX PATTERN

646 OECIMAL

647

648 2433 2654 CRC ZERO /JAM LAST 2 BITS OF DELETED DATA MARK TO CRC GEN,
849 2438 0S4 CRC ZERO

650 2u35 Qoee CISK /NOOP

651 8436 ogee DISK /NOOP
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65

653 437 Q263 STASH, TOG FLAG /END OF THE FTRST @ BIT

65

55 o440 2075 LSR /PUT SECOND HALF OF THE DESIRED MARK IN THE TEMPB
6%6 441 2004 LSP

(3%

658 g44e 0078 LCcT /SET UP RETURN FROM WRITE ZEROS SUBROUTINE
89 [ LYR I-T'T Y HLFDLY

(Y. a4a4 2075 LSR

66

662 2445 0070 LCT /STALL 1,8 MICRN SECONDS

663 Qua6 2374 wje]

664 g447 ce73 I1cT

665 P450 @124 BR COFL F

666 P4SY Q447 e

667 0452 eoee DISK /NOOP

(Y 3

669 8453 eeve LCY /SPECIFY 22 ZERNS TO BE WRITTEN BY WRYOGS SUBROUTINE
(Y [] 2454 0351 w2de

6T

672 2455 @063 TOG FLAG /WRITE SECOND CLOCK TRANSITION

(32

674 o456 0212 JUMP F2 /CALL ''RITE ZERNS SUBROUTINE

675 eas? 1322 WRTQS

[} &6

617 0460 0e7e DaMSUP, LCT /LOAD SECOND HALF OF NORMAL DATA MARK
(3] 0CTAL

(34, p4a6] @337 337

68a DECIMAL

68

682 Pae2 0RSe CRC ONE /JAM LAST 2 BITS OF DATA MARK TO CRC GENERATOR
663 2463 ¢0Se CRC ONE

(1.2

685 Qu6d @29de JUMP F1i /G0 PUT AwAY THF SECOND MALF OF THE DATA MARK
68¢ p46S 2437 STASH

68

688 vaee App2 HLFCLY, DISK /NOOP

s8¢

6% 2467 2@ LCT

693 pa7¢ 9514 wkTDAM /SET UP RETURN FROM WRITE ZEROS SUBROUTINE
692 P47y 2075 LS8R

69

6% raT2 esTe LCy /NOOP wASTE ,® “ICRO SECONDS

69% 2473 2351 2=} /INOOP

6% 7474 8278 LCcT /NOOP

697 "aTS 235} 22~} /NOOP

% [

69¢ cave de7ve LCY /SPECIFY 22 B7TS TO O WRITTEN BY WRTOS SUBROUTINE
720 ra?? @3S} o2y

731

732 258 2e63 T0G FLAG /wRITE THE 25TH CLOCK TRANSITION

723
72 2%21 2212 JumpP 2 /CALL WRTOS SUBPOUTINE

73S eSe2 1322 “RT38
72
/RNEY FLTPPY CORTROLLER FIRMaaRE PaLLP viaga 9=FEB=7¢ 917 PAGE o2

707 »5983 eeT0 PRTYERR, LCT /8€ET wRITE PROTECY BIT OF STAT BECAUSE A WRITE FUNCTION wAS ATTENPTED ON
T2t /0% A #RITE PPOTECTED DISKETTE

789 0CTAL

7% 0%ds 221 13

714 DECINnAL

712 eSS ¢07S LSR

713 25¢0 €216 OPEN STAT

Tia *SAT7 efJ08 LSP

T

ALY eS51e¢ BorTe LeT JERROR CODE FOR wRY PROTECT ERROR

717 ?S11 @2tec XaPROT

714 2512 e2ee JumP FS

ne 2513 2e61¢ GOERDN

e

Ye

Iy

' 3] /7TRIS ROUTINE sILL ARITE EITHER A DATA VARK OR A

Tes /JDELETED CATA MARX, THE FIRSY HALF OF BITH MARKS ARE

725 /1DENTICAL, THE SECOND nALF 18 SPECIFIEN BEFORE ENTRY BY

i2h /PUTTING THE SECOND hALF BIY PATTERN YN TEMPS

¥

Tz.'r:

729 2518 ewn7¢ ARTCAM, LLCT /wASTE 2,9 MICRN SECONDS

732 2S1% 2375 w2e]

b 3! 8516 ee73 IcY

732 ¢S17 Qers LSR

733 2s28 2124 AR COFL F

T34 aS21 @516 =3

735

736 2522 veeld Y06 FLAG /wRITE A CLOCX RIT AS END OF A8TH ZERO
FYE

738 2523 2v7a LCY /FIRST HMALF OF NPATA MARK PATTERN TO SR
139 oCTAL

740 2524 9352 352

141 DECIMAL

762 2525 @eeTs LSR

kX X9

Taa 2526 @a7e LCT /SET TRANSITINN LOOP COUNTER FOR & LOOPS
76% 2527 @37e 7oy

Tae 53¢ oeee DISK /7%00P

7T

708 €531 @128 AGAIN, LR SR7 ZERO /WHATS THE B1T?

T¢9 9532 0562 A /ZERO, NO TRANSTTION

e

751 2533 2044 CLR BAR /0ONE, RESET THE BUFFER ADDR REG TO @
r1v.2

7%3 2532 @goe63 T0G FLAG /WRITE FLUX TRANSITION

rts

%% 2535 02126 ABACK, BR COFL T /CHECK TRANSIYINN LOOP COUNY

1%6 053¢ #5a3 SECHLF /760 GET SECOND HALF

T

1%¢& 2537 ee?vs ROTATE /SHIFT NEXY TRANSITION TO SR7

%%

Ted 2540 0073 ICY /BUMP TRANSITTYON LOOP COUNTER

763
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762
763
T64
765
766
767
768
769
770
778
772
773
774
778
776
77
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
7985
796
797
798
799
8ee
8et
822
843
824
825
806
8e7
aee
8es
a1e
811
812
813
814
815
816

/XAl FLOCPFY CONTROLLER FIRNwARE

817
818
819
ac2e
821
822
823
824
82s
82e
827
828
829
832
831
632
833
834
835
836
B37
8338
839
840
84y
842
843
844
8as
8a6
e47
848
849
852
851
8s2
853
854
ass
856
857
858
859
860
861
862
863
864
865
866
867
868
869
87e
ot

PS4
eSa2

2543
2544
fasS4as

eSuqe
8547

2550
@sS]

@552
553

2554
@255S

2556
0557

asée
2561

0562
2563

2564
A565

2560
Z567
as72

7571
572

2s73

€574
e57s

2S76
2577

A463¢

2621
fere
¢623
2624
2635

a606

26237
cele
2611
go6le

7ol3
614

tels
PELE
zeL?

262¢
ge2l
2622
Zoel

po624
72625

aeee
e627
a63¢
2631

ce3e

0633
n634
2635
ee3e6
2637
g64dp

B6u}
r64e

2643

LY 1]

2206
2531

f234
vTe
enTs

zare
237e

0120
2564

r263
2goe

2126
2566

Bu73
T4

a2Qe6
317

02¢@e
a53s

p2ee6
2554

d022
eeT3
vers

2178
t615

»e56

vees
¢T3

n162
pe2d

2ade

euve
2376
2¢73
"124
re2¢

263

CoTe
2377
a124
w6

were
oSTt

¢S54
0eNe
2576

AT
2068
[F-2-1
261¢

eere
2357

2075
2002
2120
2620

7063

euT6
reve
eevré
ga7e
2122
z62¢

2138
#653

2356
2263

SECHLF,

AGAING,

BbACK,

By

PALLE

Jump Fi
AGAIN

OPEN TEMPB
E3P

LSR

LCY

7=

BR SRT 2ERO
B

TOG FLAG
CISK

BR COFL T
WRTDAT

Icr
ROYATE

JUMP F1Q
AGAIN]

JuMp Fi
ABACK

JUMP F{
BBACK

vVidza 9=FEB=74 917 PAGE 8e3

/700 ANOTHER L"O®

/SECOND HALF NF DATA MARK TO S8R

/SET TRANSITION LOOP COUNTER FOR 8 LOOPS

/SHALL wE WRITE A TRANSITION?
/NO

/YES
/NOOP

/DONE DATA MAPK?
/YES, GO WRITE NATA

/NQ, BUMP THE LA0P COUNTER
/BRING UP NEXT WALF B1T TO SR7?

/D0 ANOTHER LNO®
/vASTE 2 CYCLES TO SKIP FLUX TRANSITION

/WASTE 2 CYCLES TO SKIP FLUX TRANSITION

/THIS ROUTINE WRITES THE CONTENTS OF THE SECTOR BUFFER,

wHTDAT,

DATAA,

CoaCk,

Co

SELFER,

SET EGATE
ICr
Icy

BR ®DATAO ZERO
C

CRC ONE

TOG FLAG
ICY

Ak BAROFL 7
wRTCRC

INCR BAR

PaL1®

LcrY

-2

Icy

SR COFL F
SELFER

TOG FLAG

LCY

-1

8R COFL F
SELFER

JuMP Fi
DaTAA

CRC ZERO
JUMP F1
CBACK

LcT

ARSELFER
JuMP FS
GUERDN

/TURN ON ERASE CURRENT AT START OF DATA FIELD

/HOOPy WwASTE 2 CYCLES
/NOOP

/WHATS THE OATA BIT?
/2ERC, GO WRITE NOTHING

/ONE, UPDATE THE CRC WITH 1|

/ARITE A DATA TRANSITION
/NOOP FOR BIT CFLL TIMING

/00NE ENTIRE SECTOR?
/YES, GO wRITE THE CRC

/NO, BRING UP NFXT DATA BIT FROM SEC BUFFER

vidza 9«FEBe7h 9317 PAGE 8-4

/NOOP = WASTE S CYCLES wlTH

/NOOP « A SELF TEST OF THE COUNTER
/N00P

/n00P

/NGOP

/WRITE A CLOCY TRANSITION

/NOOP = WASTE 4 CYCLES WITH

/NOOP = A SELF TEST OF THE COUNTER
/NOQP

/NGOP

/G0 WRITE ANOTHFR DATA BIT

/UPDATE CRC WITY @ AND SKIP DATA TRANSITION

/A SELF DIAGNOLTIC HAS FAILED

/THIS RGUTINE WRITES THE 16 BIT CRC GFNERATED FOR THE

/PRECEEDING DaTA FIELD,

«RTCRC,

E,

LCY
=l6=]

LSR

DISK

BR SR7 ZERC
SELFER

TOG FLAG

ROTATE
ROTATE
ROTATE
ROTATE
BR SR7
SELFER

ONE
ONE
ONE
ONE
ZERD

BR CRCi6 ZERO
0

CRC ONE
TOG FLAG

/PRESET BIT CTNTER FOR 16 BITS

/h0CP WASTE 4 CYCLES AND SELF TEST THE S8R
/NOOP
/NGOP
/NOOP

/wRITE A CLOCX TRANSITION

/NOOP WASTE 6 CVCLES WITH MORE SELFTEST
/NOOFP
/NOOP
/NOOP
/NOOP
/NOCP

/WHAT IS THE 2RC BIT
/ZERO, DO NOT WRITE ANYTHING
/GMNE, BRING UP THE NEXT BIT

/wRITE A DATA TOANSITION
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872
873
874
aTs
876
877
878
879
880
881
882
883
884
88%s
1.1
887
888
889
89¢C
891
892
893
894
895
896
897
898
899
See
9¢1
922
9973
94
9es
906
QE7
908
929
912
911
912
913
914
915
916
917
918
919
920
921
922
923
924
92%
926

/PY AL FLJPFY CONTROLLER

927
928
929
93¢
931
932
933
CRT
935
936
937
938
939
q4e¢
Quaj
942
943
Q4u
9u5
94e
LT’y )
948
949
95¢
9S1
952
9s3
954
985
958
957
958
959
6t
961
962
963
LY}
965
966
967
968
949
879
97
972
973
97a
TS
976
77
978
979
%ws
%1

Q64S
2646

2647
pese

0651
neS2

0653
654
@655

eeSe
0687
e6éd
ool
peee

7663

(43 L
7665

2646

r6é7
2672
A671
reTe
"673
7674
ge7s

aA676

2677
b A
a7l
aTHe
ATA3
704
5745

8736

2707
27:¢
“ri}

271
”713

eTih
2718
2718

c717
ar2e
£ra1

w722
2723

2724
272%
er126
nr27

8730
2731

2732
er33
2734

e713%
f736

737
era2
8741
T4

2743
0T b
2748
erae
2747
8758
715
erse
er53

neTé
P273

2126
2656

2206
2027

20S4
@ecee
26d6

geve
(7113
eeTs
aeroe
2367

P063

ez21e
1322

AP0U

ea72
134}
2C75
pere
22y
2212
1322

oeev

2eTE
c726
ATS
ACTe
2346
2212
1322

2¢TH

P71
2216
1ap2

2212
1426

weTe
ceTs
2264

“260
eare
2313

r¢7S
064

e7e
A730
eete
14022

174
2743

f2ee
eery
ecrs

2124
PT22

227w
9272
@226
2618

eare
23a5
pers
0124
27as
ee73
2124
e15@
rer3

DBACK,

D,

/THIS ROUTINE wRITES THE OME BYTE POSTAMBLE,
DELAYS 511 MICRO SEC AND TYURNS OFF ERASE
IT LUTILIZES THE WRITE 2EROES 3SUBROUTINE,

/ARITE CURRENT,
/CURRENT,

wRTPST,

CwGATE,

CEGATE,

READOK,

FIR*wARE

GODONE,

PaL1@
ROTATE ONE
IcT

BR COFL T
wRTPST

JUMP F1
E

CRC ZERO
JUMP F§
DBACK

LCry
CWGATE
LSR
LCT
=8=]

TOG FLAG

JUMP F2
wWRTAS

CLR »GATE

LcTY
CEGATE
LSR

Lcry
ei127=1
JUMP F2
wRT2S

CLR EGATE

Ler
READOK
LSR

Ler
=25=1
JuMP k2
*RY IS

Lcry

PaL1w

GADCLE
JuMP £3
F [~DwD

Jump F2
OKDONE
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/NOOP
/BUMP THE BIT COUNTER

/CONE CRC YET?
/YES, GO WRITE 4 POSTAMBLE

/N0, GO WRITE ANOTHER CRC BITY

/BRING UP MEXY £RC HBIT AND SKIP DATA TRANSITION

TURNS QFF

/SETUP TO CALL w“RTOS TO WRITE 8 BITS OF ZEROES

/WRITE LAST CLOCK TRANSITION OF THE CRC FIELD
/CALL THE SUBRO'TINE WRITE ZEROES
/DISABLE wRITE CURRENT

/CALL WRTBS FNR 127 BITS (511,2 MICRO SEC)
/DELAY TO ERASE TURN OFF

/DISABLE ERASE CURRENT

/CALL WRTQS FNR 25 BIT (101 MICRO SEC) DELAY
/BEFORE TRYING TO READ

/CALL FIND NEADFR ROUTINE TO INSURE

viaga 9=FEB= 76 93117

/THATY THE DIS% TS STILL MOVING

PAGE B3=¢

/rRITE SECTOP F'INCTION IS COMPLETE

/ (SUBROUTINES FINDSECTOR)

/SUBRQUTINE TO FIND A SPECIFIC SECTOR,
DESIRED TWRACK ADDRESS IN TARTRK AND DESIRED SECTOR ADDRESS
THIS SuUBROUTINE ASSUMES THOT THE TARGET TRACK MAS ALREADY

/10 ENTR,
714 Tawskc,

/8EEN REACHED,

FINDSE,

ACGAINE,

ChKSEC,

LXHCR,

walv,

OPEN RTNA
LOR
LSP

OPEN TEMPG
LCY
e52e]

LSk
LSP

LCY
CHKSEC
JuMP F3
FINOME

BN FLAGC ZERO
NATT

GREN TEMPG
ESP
1Ccy

AR COFL F
AGAING

Ler
KNXHDR
Ju“P FS
GOERDN™

LCTY

LI LH|

Icy

BR COFL F
e

ICY

B8R €Ok F
-2

ICY

ENTER wlTh RETURN AODDRESS

/SAVE RETURN SDNRESS

/PRESET SECTO0? TRY COUNT TO S2 TRIES

/STURE SECTOR TPY COUNY

/CALL SUBROUTINE TO FIND A HEADER

/CORRECT SECTYR? FLAG=1 IF NO
/YES, GO «AIT FAR PREAMBLE

/NO, RECALL SFCYOR TRY COUNT AND INCREMENT JT

/52 TRIES MADF FOR SECTOR YET?
/%0, TRY ANOTHE®R SECTOR

/YES, CANN®T ©IvD THE SECTOR

/STALL 323,2 “ITRO SECONDS TO wAIT FOR DATA PREAMBLE
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982
983
984
985S
986
987
988
989
990
991
992
993
994
995
996
997
998
999
jeep
1004
1902
18¢3
1004
1205
1006
1227
1008
1009
121¢
1011

JREADY FLOPPY CONTROLLER FlR-wWARE

1212
1513
1016
1019
1216
1217
1p18
1019
122¢
1221
1222
102l
1224
102%
1426
1¢e?
1228
1229
1ave
1931
1232
1833
18348
1235
1036
1¢37
1638
1339
1040
1vd1
1042
16463
1944
10485
1846
1047
1248
1249
1250
1851
1052
1753
1054
1055
1056
1857
158
1059
1060
1061
1062
1963
1864
1068
1066

2754
7SS

2756
0757

A760
p761
8762
2763

0764
2765
@766
2767

277e
2774

277
2773
2774
2775
2776
2777

tvde
12y

1222
13e3

to2e
1725

1826
1697

j21e@
121}

f1e1e
113
1e14

1215
1610
1217

1022
1u21
1022
1023
1e2a
1025
1226
1327

123e.

1231
1232
1033
1034
1235

1036
1037
joao
1841
jea
1043

1244

e12d
AT7S3

2270
22083

2874
2o74
2214
P64

an72
2770
2202
2103

ge2ee
2167

oven
apee
eeee
eeoe
naae
000

/7 [ROUTINES

RDSEC,

GOREAD,

BR COFL F
=2

OPEN RTNA

JuMP F@ IND

ROTATE ZERO
ROTATE ZERO

OPEN STAT
LSP

LCT

GOREAD
JUMP FD
FINDTR

JUMP Fu4
READ

aAaNNeSS

PaLYd

PALLOD

READ SECTOR])

videa 9=FEB=74 9117 PAGE 8«7

/RETURN FROM THTS SUBROUTINE AT WRITE TURN ON TIME
/0F THE DESIRED SECTOR

/ZERO THE STAT

/CALL THE FIND TRACK SUBROUTINE TO LOCATE DESIRED SECTOR

/G0 READ THE NATA FIELD

/0PEN FREE LNCATIONS
/0PEN
/0PEN
/0PEN
/0PEN
/0PEN

viaza 9«FEBe7s 9317 PAGE 9

/[ROUTINES DONE AMND ERROR DONE]

EGDCNE,

OKDONE,

STDGNE,

FUNCT,

CLR DOMNE
CLR xREC

I TERF
SEY ERR

JumnP FQ
o2

CLR ERR
IPEN STAT

ESP
LSR

CLR SHIFTY
CLR DOME
CLR XREQ

INTERE
CLR SECDAT
SET I07u7Y

LCY

=fe}

SET SHIFT
CLR SHIFT
ICY

ROTATE ZERO
BR COFL F
=S

CLR loOUT

SET DOME
Ley
PFUNCT
JurP Fa
GETCMD

RUTATE
ROTATE
ROTATE

BR SR7 ONE
o*2

FLAG OFF

ROTATE

/SELECT INTLRFACE BusSS
ZASSERT ERROR LINE
/SKIP NEXT INSTSYCTION

INEGATE ERROR LTNE
/0PEN STAT TO MIWE TO INTERFACE
/STAT OR ERRES YO0 SR

/CLEAR INTERFACE OQUTPUT BUFFER
/SELECY INTERFACE OUTPUT BUSS
/SELECT SR AS DATA LINE SOURCE

/DEFINE DATA NIRECTION AS OUT (TO INTERFACE)
/MOVE SR TO INTERFACE SERIALLY

/NEXT TRANGFE® WILL BE FROM INTERFACE

/FUNCTION IS "“OME
/CALL GET COM“AND SUBROUTINE TO GET NEXT FUNCTION

/MOVE UNIT SELECT BIT TO 8R7

/FLAG I8 ALREADY SET, SAVE UNIT IN FLAG, ONSUNIT O

/GET FIRST FUNCTION BIT TO SR7



JRX2Y FLOPPY CONTROLLER FIRMWARE PALLIO vVi42a 9=FEB=74 9117 PAGE 9ej
10e7
1068 1¢4S elee BR SR7 ZERG
{1269 1246 1260 FUNCT4 /JFUNCTION 4 OR GREATER
1274
1271 1047 @70 ROTATE /GET 2ND FUNCTINN BIT
127
1273 1352 ejec 2R SR7T ZERO
1074 1251 1257 FUNCTR /FUNCTION CODF 1S 2 OR 3
127
1¢7&
1277 1052 02074 ROTATE /GET LAST FUNCTION BIT
1676
1279 1853 e12¢ BR SRT ZERO
1080 1254 {187 EMPTYBUF /FUNCTION CGOE
108!
108¢ 12855 2212 JUMP F2 /FUNCTION CODE n
1083 1856 1{11¢ FILLBUF
108
1085 1257 ou74 FUNCT2, ROTATE /GET LAST FUNCTION BIT
128¢
1087 1060 2120 BR SR7 ZERO
xa:a 1261 1105 PRDSEC /FUNCY _ON CODF 3
198~
1860 1¢62 @679 LCY /CLR CNTR BITA TO INDICATE NORMAL DATA
1091 1063 @200 2
1292 1064 2206 JUMP F1 /FUNCTION 2
1093 1865 @40@ WRTSEC
109«
10295 tvee 2074 FUKCTu, ROTATE /GET 2ND FUNCTINN BIT
109«
1297 1267 7120 BR SR7 ZERO
1098 1872 1276 FUNCTO /FUNCTION CODE 18 6 OR GREATER
109%
112 1271 euTd ROTATE /GET LAST FUNCTION BIY
11@¢
1102 1072 012v Bk SR7 ZERO
1123 1273 t224 RDSTAT /FUNCTION §
112¢
1125 1874 pete JUMP F2
1106 1a7% 1243 CLRID /FUNCTION 4=UMUSED
1127
1198 te76 274 FUNCT6, ROTATE /GET LAST FUNCTION BIT
112¢
1112 1077 @212 BR SR7 ZERO
1111 110e 1275 ROEREG JFUNCTION 7
111é
1113 1121 ©eT4 LecY /SET CNTR6 TO INDICATE DELETED DATA
111 OCTAL
1115 1122 2122 1ee
111 DECIMAL
1117 1123 2206 Juue £y
1118 1134 2422 ~RTSEC /JFUNCTION o
114¢
1128 1128 206 PRCSEC, Jump F) /POINTER TO REAN SECTOP FUNCTION
1121 {120 4760 ADSEC
JAXG1 FLOPPY Co'TROLLER FIRNARE PaLLE via2a 9=FEBeTA 917 PAGE 92
1122
113
112«
1145
112¢
1127
1128
112¢ 7{GUTINES FILL ARC E~PTY EUFFER)
1142
1n
1132 1127 »ete EPTYD F,SET IO0QUT /71GGUT I8 CLEARFD, SET 17 T0 INDICATE DATA I8
1133 /MOVIANG TO THF INTERFACE
113
1135 111¢ 2274 FILLBUF ,RLTATE LERD /CLEAFP BTAT
1136 1111 2274 RUTATE ZEQC
1137 111 2214 OPE's STAT
1138 1113 64 LSP
1158
1149 1118 2210 OPE~ ERRES /CLEAR ERREG
1141 1115 de¢od LSP
114¢
1143 1116 9261 FLAG UFF /500P
114¢
1145 1117 2Apus CLR BAR SHORT /ADCRESS THE 18Y BIT OF SECTYOR BUFFER
114¢
1147 112¢  eers Lery /SET UP BYTE fTO!NT TO 128 (8 EIT) OR 64 (12 B1YV)
1148 1121 e1717 =128=}
114 1122 7152 BR x1181T F
1152 1123 1126 «*3
1151 1124 ¢e72 Lcr
1152 11235 0277 oblel
1193 1126 2232 GPEN TEMPA
115¢
115% 1127 2126 BR 108307 T /WHICH FUNCTINN IS TH]IS?
1i56 1132 teie EMPTYY /EMPTYBUF
1137
11586 1131 eete XER, SET XREQ /REQUEST DATA TRANSFER
1159
1160 1132 @g73 Icr /INCREMENT BYTE COUNT AND RESTORE
1161 1133 @275 LSR
1162 1134 v264 LSP
11463
1164 113 a7 LCT /7CALL WAITRUN S8R TO WAIT FOR DATA TRANSFER
1165 1136 1141 NEWORD
1166 1137 2222 JuMP F4
1187 1142 2312 “ATTRN
11868
1169 114 2230 NEWORD, OPEN TEMPA /REOPEN THE BYTE COUNT REGISTER BECAUSE WAITRUN CLOSED IV
117e 1142 eo72 Lcy /SET UP BIT COUNT IN CNTR TO 8 BITS OR 12 B1ITS
117 1143 02367 =8e}
1172 1148 215¢ 8] XIIBIT F
1173 1145 1159 o*3
1174 11486 gQev2 Lcr
1175 1147 02363 -12=1

117e



/RX2] FLOPPY CONTROLLER FIKMSARE

1177
1178
1179
118¢
1181
1182
1183
1184
1185
1186
1187
1188
1189
119e
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1225
1206
1207
1228
1229
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1232
1231

IRXAT FLOPPY CONTECLLER FIRvaAPE

123%2
123}
1e3a
1235
1230
1237
1238
1239
1242
1241
1262
1263
12684
1285
1236
1247
1248
12489
1259
1251
1°%2
1253
1253
1255
1256
1257
12%8
1259
126@
1261
1262
1263
1264
1265
1266
1267
1268
1269
1279
1271
1272
1273
1274
1275
1276
1277
1278
1279
128¢
1201
1282
1283
1284
1285
1286

1156
1151

1152
1153
1154
1455
1156
1157

116¢
1161
1162

1163

1164
1165

1166

1167
1172

1H”n
1172

1173
1174

1175

1176
1177
122e

1221
1222

12el
1224
1208

1200
1227

1e:¢

1211
1212
1213

1214
1e1%
1216
1217
122y
1221

122¢
1223

1224

1eas
122¢
1227

123e
1231

1232
1233

1234

1235
1236

1237
1e4o
124y
1242

1243
1244
1245

1246
1247
1259
1251
125¢
1253
1254
1255
1256
1257
1260

2124
1175

vaae
Baas
2024
V73
@124
1152

2071
2124
1131

n21e

210¢
1166

Iate

ee12
12¢€6

2352
2¢86

0826
ee24

2353

2n73
2124
1171

2250
2c 40

2eT1
7124
1131

z21e
1720

EIE T

273
bl 'ad]
2o64d

2¢7¢
7307
2152
1152
e
wiad

re1e
1152

r2aa

223¢
8272
peee

?174
1235

2034
22Te

eaeed

2e7S
2A64

ecTé
1765
2226
e6ag

re1a
2671
¢p7S

eas6l
eeTo
23712
el12e
1256
o074
212
1257
eeTe
2273
c124

PaL1@

BR IOB3OT F
FILLY

BYTEQUT,SET SHIFT

FILLY,

E«bTYL,

7{PCuTIvEy READ STaTUS)

ouSTAT,

CLR1D,

EOY,

INCR BAR
CLR SHIFTY
I1cr

BR COFL F
BYTEOUT

ESP
BR COFL F
XFRQ

SET XREQ

BR RUN F

=l
CLR XREG

JUMP F2
OKDONE

FIN WRTBUF
INCR BAR

SET SHIFT
CLR SHIFT

START wRTBUF

{4
BR COFL F
=7

FIN WRTBUF
INCR BaAR

ESP
85 COFL F
XFR?Y

JUMP k2
CXDGVE

SET SECCAT

ICY
LSe
LSP

saLre

Lcr

efe}

gk 21191t F
ArTEOULT

uey

eldey

JuUMP F2
8YTECLY

JPEN TEMPD

UNEIT ONE
LCY
4

8k FLAGO ZENO
Y

UNIT ZERO
Ler

OCTAL

2%
DECInAL

LSR
Lsp

LCcT

PNTYRDY
JumP FS
CHKREY

CPEN STAT
ESP
LSR

FLAG UFF
LCT

eSe]

GR SR7 T
Y

ROTATE ZERO
JuwpP F2
ate

ROTATE unk
IcY

B8R COFL F

vias2a 9=FEBeTA 917 PAGE 9«3
/WHICH FUNCTION IS THIS?

/FILLBUF

/EMPTYBUF, MOVE A BYTE FROM SECTOR BUFFER

/T0 INTERFACE SFRIALLY

/CHECK BYTE COymT
/NOT DONE, GO RFQUEST A DATA TRANSFER
/DOME, REQUEST TRANSFER OF LAST BYTE

/%ALY FOR TRANSFER COMPLETION

/EMPTYRUF FUNCTION 1S COMPLETE

/END SECTOR BUF® WRY PULSE (820 N3S)
/ADDRESS NEXT CELL OF SECTOR BUFFER
/SHIFT NEXT BIT FROM INTERFACE

/START SECTOR B''FR WRT PULSE
/LAST BIT OF RYTE?

/v:-0, DO ANOTHER BIT

/LAST B]T, ENN SECTOR BUFR WRT PULSE
/AODCRESS NEXT CFLL OF SECTOR BUFFER
/CHECK BYTE CIy“Y

/n0T CONE, G0 GFT ANOTHER BYTE

Z00NE FILLBUF F'INCYION

/SELECT SECTO? “UFR A8 DATA LINE SOURCE
ZINCPREMENT AN™ RAVE THE BYTE COUNT

viagA 9=FEB=74 917 PAGE 9-8

/5EY UP ThE BTT COUNTY Y0 8 BITS OR 12 BITS

/60 “OVE A BYTE TO IMTERFACE

/SELECT THE STFT UNIT SCRATCH PAD
/PRESELECT UNTT ONE

7#HICH UNIT? FLAGEBSUNIT 1§
JUNIT 1, SKIP IINIT @ SETUP

/SELECT UNIT ZERO

/STORE SOFT y“1v BIT

/CALL CHECXRDY SUBROUTINE, RETURN TO CLRID

/CLEAR INIT COME BIT OF STAY
/STATUS TO SHIFY REG

/END AROUND S™IFT OF FIRST S BIVS



/RXAY FLOPPY CONTROLLER FIRMAARE PALLQ vVigea 9=FEB=76 9117 PAGE 9=S

1287 1251 1251 =8
1288
1289 1262 o176 BR FLAGO T /IF FLAG IS SFT THEN ROTATE IS DONE
1299 1263 {272 GODUN
1291
1292 1264 p262 FLAG ON /1F NOT, CLEAR TNIT DONE AND FINISH ROTATE
1293 1265 D0e74 ROTATE ZERO
1294 1266 0a7a Ley
1285 1267 @375 =2=1
1296 127¢ e212 JumP F2
1297 1271 1251 ROY
1298
1299
1320 1272 ¢dod GODUN, LSP /RESTORE STAT AND GO DONE
13¢1 1273 9212 JuMp F
1302 1274 1e96 OKDONE.
1323
13234 /IRCUTINES READ ERROR REGISTER)
1305
1306
1387
1308 1275 @212 RDEREG, OPEN ERREG
1329 1276 @212 JUMP F2
1310 1277 1010 0XDONE+2
1311
1312
1313 / (SUBROUTINE: DELAY], THIS SUBROUTINE PROVIDES DELAYS IN MULTIPLES
1314 /0F ,1MS, ENTER WITH RETURN ADDRESS IM THE SHIFY REG,
1315 /AND MULTIPLIER IN THE COUNTER
1316
1317
1318 13¢¢ 0264 DELAY, OPEN RTNB /SAVE THE RETURN ADDRESS
1319 1301 @364 LSP
1320
I;Zl 1382 0075 LSR /MULTPLIER TO SHIFT REGISTER
1322
1323 1323 3eve LCcY /DELAY 499 CYCLES (98 MICRO SECONDS)
1324 1304 205 =122=1
1325 1305 2273 ICT
1326 1336 d264 OPEN RTANB
1327 1327 2126 BF COFL F
1328 138 1325 =3
1329
1332 1511 2e7y ESP /MOVE MULTIPLIE® TO CNTR VIA RTNB
133} 14:2 2264 LSP
1332 1313 2275 LSk
1333 13i4 2gT1 EsSP
1334 1319 ¢26& LSF
1335
1336 1316 vi?3 Icr ZINCREMENT THE MULTYIPLIER
1337
1338 1317 2124 BRI CCHL F 7aNY FORE 1Mt LOOPS?
1339 132¢ 1331 DELAYeY /vES, 60 Y0 IV
132
1301 1321 223 JJr® B4 InD /M40, RETURN FR0% SUBROUTINE
JRYX21 FLIPPY CONTROLLER FIR™adkE PaLLe via2a SuFEBeTA 9317 PAGE 9o
13482
1343 7(SuBRuLTINEY aR]ITE Z2ERCES)
1344 /7Tn1S SUR=QOUTINE aRITES A SPECIFIED NWMRER OF 2EROS IF
1348 7+R]TE GATE IS ON, IF wRITE GATE IS OFF IT ACTS AS A
t13ae 7ELAY OF .5 YITS, ENTRANCE 1S MADE “17W RETURN ADDRESS
1347 /1IN Top Sk, ANU“BER OF BITS IN THE CNT®, AND A CLOCK
13a8 /TRAMSITIC OCCURRING IMENJATLY PRIOR® YO THE JumP INTO
1309 /TS SLBRGYTIVE,
1350
1351
1352 1322 227 swTvS, OPEN RTN /SAVE RETURKN ADMRESS
1353 1323 2264 LSP
1354
135S 1328 278 LSR /PUT B17 COUNTE® IN SR
1356
1357 1325 2239 OPEN TEMPA /TE“PA 18 THE PATH THROUGH THE SP
1358
1359 1326 auTe LOOP, LY /STALL 2,6 MICR" SECONDS
1362 1327 @374 e3e]
1,61 133¢ 2273 1CcY
1362 1331 2124 BR COFL F
1363 1332 1332 =2
1364 1333 2264 LSP /NOOP
1365 1334 gomM ESP /%00P
1366
1367 1335 2463 TCG FLAG /WRITE A CLOCX YRANSITION IF wWRT GATE I8 SEV
1368
1369 13%6 20é6u Lse /PUT BIT COUNT TN THE COUNTER
1379 1337 2e7y ESP
1371
1372 1342 0@7T3 14} /INCREMENT BIT COUNT
1373
1374 1341 @e7s LSk /PUT UPDATED RmIY COUNT BACK IN 8R
1375
1376 1332 @M124¢ BR COFL F /DONME ALL BITS?
1377 1343 326 LoaopP /ND
1378
1379 1348 @274 GPEN RTN /YES, RETURN FRNM SUBROUTINE
1382 1345 @227 JuMP IND F1
1381
1382
1383 1346 2222 PGOTIT, JUMP Fu /POINTER TO GFTYORD FROM WAITRUN
1384 1347 2e12 GOTIT
138S
1386
1387 /7{RCUTINES INITIALIZE CONT,)
1388
1329 135¢ 2061 TEST2, FLAG CFF /CLEAR FLAG YO YINDICATE R1© IS BEING TESTED
139¢
1391 1351 @geve TESTY, LCTY /LOCP TO TEST THAT SR IS 252 AND THATY
1392 1352 Q372 *S5e1 /17 CaN BE SHIFTED,
1393 1383 2122 TSTAGN, BR SRT ZERO
1394 13%4 1374 INTERY /TEST FAILURE
1395 1355 8276 RCTATE ONE

139% 1356 2122 BR SR7 ONE




/RX21 FLOPPY CONTROLLER FIRMWARE PAL1O

1397
1398
1399
.ape
1401
1402
1403
1404
1405
16406
16407
taee
16409
1418
1418
1412
1413
1414
16415
1416
1417
1418
1419

JRX4) FLOPPY CONTROLLER FlRmmARE

1620
102}
1822
1623
1828
1229
1426
1627
1620
1429
1832
1831
1432
1433
1438
1438
1836
1437
1838
1839
14640
j1a41
1482
1843
1h4e
1888
1680
1447
18488
taa9
1659
1351
1452
1483
1458
1459
1456
1657
1458
1499
1860
146}
1862
1663
1864
1465
1866
1407
1868
1869
1470
147}%
1872
1473
1474

1387
13602
1364
1362
1363

1364
1365
1366

1367

1370
1371

1372
1373

1374
1375
1376

1377

1690
1642}
1802

1033
j1a%a
10¢5
140e
1827

16410
1811
1832

1413
16414

1815

1416
1417
16429
1821
1422

1623
1428
1425

1426
1427

1438
1431

1632
1433

16434
1435
1836
1437
16442

1441
14682

1374
0074
02873
f1e4
1353

e2se
2871
207s

eav4

2176
1350

g20e
eeau

oeg6
eete
1031

2000

2208
RIS
2¢04

e232
aere
377
097s
(L1

223e
307
837a

2275
eve6u

2245

o24@
8072
2367
2a7s
3064

8ave
aee?
2e7s

a3ae
1632

peleé
1667

2154
1746

ee71
eer3
p128
1621
2061

2eas
feve

TESTYDN,

INTERY,

INTER}
ROTATE ZERO
ICT

BR COFL F
TSTAGN

OPEN R1D
ESP

LSR

ROTATE ZERO

BR FLAGO ONE
TEST2

JUMP F@
TSTRTN

SET ERR
JUMP F2
STDONE

2

PAL1e

Vidzaa 9=FEB=74 917 PAGE 9«7
/TEST FAILURE

/CONTENTS OF R{7 TO SR, SHOULD BE 3125

/3HIFT B8R ONCF TO CHANGE 1235 TO 232

/HAS R1@ BEEN TESTED ALREADY?
/NO

/YES, RETURN TO REMAINING INITIALIZE ROUTINE

/SELF TEST ER®OR, SET ERROR AND GO SET DONE

/0PEN

Vi182A  S«FEReT7s %17 PAGE 19

/7ISUBROUTINES FINDHEADER AND FIND DATS ADDRESS NARK)

/SUBROUTINE TO LOCATE A LEGAL WEADER (CMRECY CRC AND TRACK )

ZENTER wITh THE RETURN ADDRESS IN CNTR, ALSO ROUTINE TO FIND A DATA NARK
/0R CELETEN DATA maRK,

FINDMHOD,

TRYAGN,

MORE®S,

GETDAM,

OPEN QRTNB
LSR
LSP

OPEN TEMPA
ey

-l

LS

LSP

OPEN TEMPB
(N4
e3=}

LSR
LsP

CLR BAR LONG

OPEN TEWPC
LcY

=24e}

LSk

L8P

LeY
=200~
LSR

wWBR SEPCLK T
o*3

JUMP F3
TIMERR

8R DEGSRY F
NOZERO

ESP

1cy

BR COFL F
MOREDS
FLAG OFF

CLR BAR LONG
LeY

/THIS ROUTINE LOCATES A SIX BYVE PREANDLE OF ZEmOES,

/8TORE PETURN APDRESS

/7256 T0 BAD START INNER COUNTY

/3 TO CNTR FOR ®AD START OUTER COUNT, 768 BAD STARTS ALLONED

/RESTORE BAD START COUNY

/RESET FOR A COUNT OF 489 AS PREAMBLE FAILURE COUNTY
/7284 TO CNTR AS 2ERO BIT COUNT

/RESTORE ZERO BTT COUNT

/PUT @ IN SRT FNR DATA COMPARISONS, ALSO CONSTANT FOR &40 MICRO SEC WNAJY DRANCH

/WALIT Ge MICRD SECONDS FOR SEP CLK

/ERROR,NO SEP CLK

/WHAT 18 SEP NATA?

/0ME, GO CHECK PREAMBLE FAILURES

/ZERQ FOUND, CHECK ZERO COUNT

/NEED MORE ZE®QFS FOR PREAMBLE

/FOUND PREAMBLE. CLR FLAG YO INDICATE SEARCH FOR IDAM

/START SEARCH FNR IDAM OR DATA AM, BAR I8 NOSTARY COUNTER
/WALT 42 MICRN SEC FOR SEP CLK



/RX21 FLOPPY CONTROLLER FIRMWARE

1478
1476
1477
1478
1479
1482
1681
1482
1483
16484
1485
1u8a
1487
1488
16489
16492
1491
1492
1093
1494
1098
1496
1497
1498
1499
1502
1521
15e2
1583
15e4
158%
15¢¢6
1527
15¢8
ise9
1510
1514
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1529
1526
1527
1528
1529

/RX¢] FLOPPY CONTKOLLER FlaraARE

1533
1531
1532
1533
153
1838
193
1537
1538
1830
1569
1561
1562
1563
1964
15465
15¢6
1547
1548
15 .9
1559
1951
1552
1553
1554
155%
1556
1857
1558
1559
1562
19581
1562
1903
1Seu
1565
1566
1567
1566
1549
157¢
1571
1972
1573
1574
1875
157
187
1578
1879
158e
1581
158
1583
18

1443
juaan
1445
1466
16047

1450
145

1452
1453

14S4
1655
1456

1457
1uee
1461
1u6e
1463
1464

1465
1466
1467
1470

1471
1472
1473

1474
16475
1u76
177
158@
1501

1502
15¢3
1504
1505

1506
1527
151¢@

1511
1512
1513
1514
1515
1516

1517
152«
1%21
1522
%23
1926

1%2%
152e
1527
1932
1931
1932

1533
153«

153%
153¢

1537
1562

1543

15@2
1543
1544
1545
15460
1547

1552
1551
1552
1553

15%4
155%

1556
1557
1562
1561
1562
1563

1564
1565
1566
1567

1572

f67
934de
1450
2216
1667

?15e
1755

2164
1673

Qus7
0ese
2256

ea7e
2067
23de
1465
pa1e
1667

2156
1673
2166
1673

aese
131
v@Se

T
oge7
2346
1502
2216
1667

@154
1673
P164
1673

2072
YT
eeTs

raTe
ere?
2346
1517
2216
1667

215
1073
a2
2gue
Jlou
1e73

2072
€207
<346
1533
2e1e
1067

2158
1673

2170
1e7S

2166
1073

2256

2273
3ee7
234de
1552
vele
1667

2156
1673
2164
1673

ag4e
2056

2372
eo67
e34e
1564
2210
1667

2156
1673
2166
1673

(11"

PALLD

-20p=1

~BR SEPCLK T
o3

JUMP F3
TIMERR

BR DEQSR7 T
NOTYET

BR MCEQSR F
BADSRT

PRECRC
CRC OME
CRC ONE

LCY

-200=1

wER SEPCLK T
o*3

JUMP F3
TIMERR

BR DEGSR7 7
BADSRT
BR MCEQSR T
BADSRT

CRC ONE
CRC ONE
CRC ONE

Lcr

=200=1

wBR SEPCLK T
wt3

JUMP F3
TIMERR

BR DEQSR7 F
BADSRY
BR MCEQSR F
BADSRT

LCcY
e
LSK

Lcr

=20d=1

wBR SEPCLK T
o*3

JuuP £3
TIMERK

PaLY?

B8R DEGSRKT F
AACSPTY

LCnG

LoD

AR “CECSR F
2apsay

LCcY

2281

~RR SEPCLR T
*3

Jur® F3
TI“EPw

er DEJSKT 7
PADSPTY

b FLAGO T
Dam

8% “CEGSR F
BADSRT

CRC Q'UE

LCT

2Pd=1

AR SEPCLK T
o*3

Ju~P F3
TIMERR

B8R DEGSRT 7
BADSRT
BR MCEQSR F
BADSRT

LOHD
CRC ONE

LCcY

e2P@=]

wBR SEPCLK T
)

JUMP F3
TIMERR

SR DEQSRT T
BADSRY
BR MCEQSR T
BADSRT

CRC ZERO

Vidca 9=FEB=74 9117 PAGE 30~

/TIMING ERROR
/¥HAT 1S SEP NATA?
/2ERO, GO DETERMINE IF TO MANY STARTS

/ONE, MISSING CLOCK?
/YES, SHOULON®’T HAVE BEEN

/JAM 1ST TWO BRITS OF CRC

/WALIT 4@ MICR™ SECONDS FOR SECOND CELL

/DATA SHOULD RE 1, MISSING CLK SHOULD BE T

/JAM 3 MORE CRC BITS

/WAIT FOR THIRD BIT CELL

/DATA SHOULD "E @, MISSING CLK SHOULD BE F

/CLEAR SR

/nAIT FOR aTh BTYY CELL

V1agA  9=FLBe74 917 PAGE 3182

/0ATa SHOULD ®E @, MISSING CLK SHOULD BE F

/NQOP FLR LONTG SEP CLOCK
JNOOP FOR LONG SEP CLOCK

/=AIT FOR FIFTH 81V CELL

/DATA SROULD ™E 1
/IF FLAG SEY FIMISH LOOKING FOR DATA AM
/JEINISH IDAM, MTISSING CLX SHOULD BE F

/7JA~ 6Tr CRC 21T OF IDAM
/WAIT FOR SIXTH BIT CELL

/DATA SHOULD RE 1, MISSING CLK SHOULD BE F

/0GP FOR LONG SEP CLOCK
/JAM TTH CRC QIY OF IDAM

/wAlIY FOP SEVENTH BIT CELL

/DATA SHOULD RE 1, MISSING CLK SHOULD BE T

/1DAM FOUND, JA™ LAST CRC BIT




/RXQ1 FLOPPY CONTROLLER FIRMwARE

1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1683
1624
1605
1666
1607
1608
1629
1610
1611
1ée1e
1613
1614
1615
1616
1617
1618
1619
1620
1624
1622
1623
1624
1625
1626
1627
1628
1629
163¢
1631
1632
1633
1634
1635
1636
1637
1638
1639

JRX@{ FLOPPY CONTROLLER FIRMWARE

1648
1641
1642
1643
j644
1645
1646
1647
1648
1649
16592
1651
1652
1653
1654
1655
1656
1657
1658
1659
1662
166}
1662
1663
1666
1665
1666
1667
1668
1669
1670
1674
1672
1673
1674
1675
1676
1677
1678
i679
1680
1681}
1682
1633
1684
1685
1686
1687
1688
1689
1692
1691
1692
1693
1694

1571
1572
1573

1574
1575

1576
1577

1600
1601

1602
1603
1604

16095
1626
1607

161@

1611
1612
1613

1614
1615

1616
1617

1620
1621
1622
1623

1624

1625
1626
1627

1630
1631
1632

1633
1634

163S
163¢

1637
1642

164
1642

1643
1644

1645
1646
1647
1652

1651}
1652

1653
1654

1655
1656
1657
1660

1661

1662
1663
1664

1665
1666

1667
1679
1671
1672

agae
eery
feTs

207¢
2367

0144
157

2156
{605

neT4
o216
16102

a210
aete
2064

2055

2073
eia4
1576

67e
2367

2144
1616

2261
2261
] 13}
aeél

2055

2073
2124
1616

2224
2271
2275

vele
2367

glad
1635

2156
1043

2216
1644

22862
2eT4

@55
eers
2124
1635

eeve
2347

2144
1653

eaT4
274
2274
eeT4

2273
2124
1653

22ee
2515

eeTe
2112
222¢
2612

HORCOM,

AGAINS,

AGAING,

PALYO

Videa 9=FEB=74 917 PAGE 18=3

/THIS ROUTINE COMPARES THE HEADER TRACK ADDRESS TO TME

/DESIRED TRACK ADDRESS ON THE FLY,

IT 18 ENTERED AFTER

/FINDING THE IDAM, ERREG BIT ™ I8 SET IF AN ERROR 18 DETECTED,

OPEN TARTRK
Esp
LSR

Lcr
LD

BR SEPCLK F

=1

BR DEGSR7 T
Wbl

ROTATE ZERO
JUMP F3
ot

OPEN ERREG
ROTATE ONE
LspP

DATCRC

ICY
BR COFL F
AGAIN3

Ler
LY. T

BR SEPCLK F

=1

FLAG OFF
FLAG OFF
FLAG OFF
FLAG OFF

DATCRC
ICT

BR CUFL F
AGAINYG

PaL1®

/TARGET TRACK ANDRESS YO SR

/SET BIT COUNTER TO 8
/WAIT FOR BIT CELL

/SEP DATA EQUAL TO 8R7?
/N0, TRACK CO“PARE ERROR
/YES, GET NEXT TRACK ADRESS 81T

/SET ERREG BIT 7 TO INDICATE TRACK ERROR

/UPDATE THE CRC

/INCREMENT ANP TEST THE BIT COUNTER

/G0 DO NEXT B8IT

/TRACK COMPARED, SET UP BIT COUNTER FOR § BYTE

/WAIT FOR BIT

/CLEAR FLAG FOR NEXT ROUTINE
/NOOP FOR LONG SEP CLK
/NOOP FOR LONG SEP CLK
/NOOP FOR LONG SEP CLK

/UPDATE CRC
/INCREMENT AND TEST BIT COUNT

/60 DO ANOTHER AIT
/CONTINUE

Viu2A QeFER=76 9817 PAGE 319=8

/THIS RCUTINE COMPARES THE MEADER SECTOR ADDRESS WITH THE

/TARGET SECTCR ADDRESS ON THE FLY,
/THE TRACK CCOMPARE ROUTINE,

AGAINS,

AGAING,

TIMERR,

OPEN TARSEC
ESP
LSR

Ler
L LD

BR SEPCLK F

=1

BR DEGSKT T
o*3

JumP F3
ot

FLAG ON
ROTATE ZERO

DATCRC
1Y

B8R COFL F
AGAINS

Ler
aldie}

BR SEPCLK F

=1

ROTATE ZERD
RCTYATE ZERO
ROTATE 2€ERO
RUTATE ZERC

DATCRC

IcY
BR COFL F
AGAING

June FS
CXHCRC

LCT

KT IRERR
JuMP £35
GOERDN

1Y 1S ENTERED FRO#M
A MISMATCH wILL SET THE PLAG,

/TARGET SECTOR ADDRESS 70 SR

/SET UP BIT COUMTER FOR 8 BITS
/#AIT FOR A BIT
/n0w CO THEY CO“PARE?

/BAD, GG SET THF FLAG
/G000, SKIP THE ERROR FLAG,

/SET FLAG TO INDICATE MISMATCH
/BRING UP NEXY RIT

JUPDATE THE C®C

/8BUMP THE B1TY COWNTER

/ALL BITS COMPARED?

/N0, LOOP BaACK

/YESy SETUP TN JAIT POR END OF
/CRC

/walt FOR B1T7

JNOOP FOR LONS SEP CLK
/NOOP FOR LONS SEP CLK
/~00P FOR LONS SEP CLX
/N00P FOR LONS SEP CLK
/YPDATE CRC

/8UrP THE B1T CAUNTER

/ALL DOME?

2010, LOOP PACK

/JVES, S0 CMEC® TF CRC I3 ALL ZEROES

/8¢ XICROSEC PASSED AnD NO SEP CTLOCK nAS SEEN



/RX21 FLOPPY CONTROLLER FIRMWARE PALL®
169%
1696
1697 1673 2226 BADSRT, JuMP FS
1698 1674 2555 BOSRT
1699
170¢
1721
1722
1723
1724
17@%
17¢6
irey .
1708 1675 @166 DAM, B8R .MCEQSR 7
1709 1676 1673 BADSRT
1718
1711 1677 @@S4 CRC ZERO
1712
1713 1730 @070 LCT
1714 1721 ees7 «208=}
1715 1742 @346 WBR SEPCLK T
1716 1733 1706 o*3
1717 17234 2216 JUMP F3
1718 1735 te67 TIMERR
171¢
1728 1736 ¢2ied BR MCEGSR F
1721 1797 1673 BADSRY
1722 1712 Qdeue LOMD
1723
1724 1711 @156 BRR DEGSRT T
1725 1712 1727 DELCAT
1726
1727 1713 @256 CRC ONE
1728
1729 1716 QQ7e LCcY
1732 171S 0a67 *200e]
1733 1716 02346 wBR SEPCLK T
1732 1747 g722 o*3
1733 1722 02216 JuMP F3
1734 1721 1667 TIMERR
1735
1736 1722 ecSe CRC ONE
1737
1738 1723 154 8’ DEQSRY F
1739 17268 1742 ENDDAM
1780
178} 1725 2210 JurP F3
1782 1726 1073 BADSRY
1783
1784
1748 1727 2eSe CLLOATY, CRC ZERO
1786
178? 1730 ap7e LCcY
1748 17%1 2067 wdlge]
1749 1752 2a3ee »BR SEPCLX T

/RYXPL FLOPPY COMTROLLER FIRMRARE

17%e
1753
1752
1753
17Se
1758
1756
1757
1756
1759
1762
1761
1762
1763
1764
1765
17066
1767
1768
1769
1770
177y
1772
1773
1774
1778
1776
1777
1778
1779
1782
1781
1782
1783
1784
1785
1786
17687
1788
1789
179¢
1791
1792
1793
179
1795
179
1797
179&
1799
1800
1801
1807

1733
173a
1735

1738
1737

1749
174)

1742
1743

17640
1765

1786
1767
1750

1751
1752
17%3
1754

175S
1756
1757
1762

1761
1762
1763
1764

1765
1766
1767
1772

177y
1772
1773
1774

177%
1776
1777

1736
eetle
1607

crol
2954

¢154¢
1e73

A164
1e73

ezz2e
22¢ b

2vde
(2013
1a1e

eate
wiae
2226
261¢

co4de
Peue
grée
1642

dele
e13¢
@226
2610

@c1e
1243
2212
1243

d2l2
1226
8226
2631

(111
fooe
eaae

ENDDAM,

MNOZERG,

HKPRAM,

NOTYET,

NXIDAM,

PATRODY,

PYSRDY,

PANORDY,

PaLte

o*3
JunP F3
TIMERR

FLAG OFF
CRC ZERO

bk JEQSR7? F
RADSRT

8% MCEQSR F
Sa0SAT

Ju™P Fa
UaTa

INCR RAR
BR BAROFL F
TRYAGN+3

Lcy

KNXPRAM
JuMP FS§
GOERDN

INCR BAR
LDHD

B8R SAROFL F
GETDAMe Y

LCcT

KNXIDA™M
JuMP FS
GOERDN

JuMp F2
CLRID
JuMp F2
CLRIO

JumMP Fe
OXKDONE
JUMP FS
INTRDY

L B -

Vid2a 9=FEB=74 9117 PAGE 10»5

/POINTER TO BADSTART ON IDAM OR DATA AM

/MISSING CLK SHNULD BE T

/JAM 6TH CRC ®IT OF DATA AM .o C em

/WALT FQR SIXTH BIY CELL

/MISSING CLK SHAULD BE F
/NOOP FOR LONG SEP CLK
/IF DATAm@ THEN LOOK FOR DELETED DATA AM

/7JAM TTH BIT OF DATA AM
/WALT FOR SEVENTH BIT OF DATA AM

/7JAM LAST BIT OF DATA AM

/0ATA SHOULD ®E ¢
/FLAG I8 SET TO INDICATE NORMAL DATA MARK

/LAST DATA B1Y %aAg BAD

/7JAP TTH CRC ®1IT OF DLL DATA AM
/wAIT FOR 776 CELL OF OEL DATA AN

Vis2A  9«FEB=76 9117 PAGE 1B=¢

/CLR FLAG TO INNICATE DELETED DATA MARK
/JAM LAST CRC BTT OF DEL DATA AM
/CATA ShOULD PE @

/¥ISSING CLK SMOULD BE F FOR BOTH DATA AMS

/GO PICK UP D#TA FIELD

ZINCREMENT AN® TEST PREAMBLE FAILURE COUNY
/70K, TRY AGAIN FOR A PREAMBLE
/T00 MANY BITS WITH NO ZEROES

/INCR AND TEST TDAM OR DATA AM START FAILURE COUNT
/NOOP FAR LONG SEP CLK

/70K, TRY AGAIM

/700 MANY ZERDES wHILE LOOKING FOR START OF
/7IDAM OR DATA AM

/POINTERS FROY CHECKRDY SUBROUTINE TO RDSTAT ROUTINE

/POINTERS FRO™ CHECK RDY TO INITIALIZE ROUTINE

/0PEN
/0PEN
/0PEN



/RX21 FLOPPY CONTROLLER FIRMWARE PALL®

1893
1804
1805
1806
1827
1808
1809
16810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1632
1833
1834
1835
1836
1837
1838
1839
18499
184}
1842
1843
1864
1845
1846
1847
1048
1849
1850
1851
1652
1853
18Sa
185%
185¢
1857

JRX0PL FLOPPY CONTROLLER FlRraaARE

1858

1859

1802

1869

1862

18063
186a

186%
1866

1867

1808

18069

1873

1874

1872
1873
1874
1875
1876
1877
1878
1879
1882
1883

1882
1883
1884
3885
1866
1887
1888
1889
1892
189)
1092
1893
1894
189S
189
1897
1898
1899
1900
1993
1902

20an

ceel
aeaee
2ea3

2004
2005
2006
227

2019

2011
2012

2013
2214
2015
2016
2217
2022

2c21
2022

2823
2224

2225

2¢ed
r27

2¢32

2231
2v3¢

2233
2v3s

F s 1
2~3e

237
2.,4d¢

2 v}
2~4e

2cul
2Cad
24345

2440
evar
2?5«
2291
2752
2758
2254
2085
2756
es?
236¢

206
206

2563
2264
2065
2706
2067
22712

271

227
2373
2274
s

2276
eer?

o212

vers
a27e
1.1

2u7e
1346
0222
2312

oeel

oee4q
ez2e

ee7e¢
¢367
215¢
2021
2078
2363

2112
2234

23126
2vay

eeTe

2ee
223«

2903

2126
Q.41

v27s

ee

acrs
S

vaaa2
2,21

*17¢
2:70

rels
8271
2278

eave
2372
122
2455
274
Ae22
2356
navTe
T3
2124
225¢

274
227

2322
287¢
2074
J22e
227}
2a%6

2064

2372
2212

Jeeeé

2610

227
3203

Vidza 9=FEB=TA 9117 PAGE 11

/[SUBROUTINES:® GETWORD AND GETCOMMANDY

/SUBROUTINE TO CET AN EIGHT BIT WORD FRNOM THE INTERFACE,
/71F TALKING TO A PDP8 INTERFACE IN 12 BIT MODE, THERE
7+ILL BE FOUR MEANINGLESS B1TS PRECEDING THE DESIRED EIGMT

/81T WORD,

ENTER THIS SUBROUTINE WITH THE RETURN ADDRESS

/IN THE COUNTER, EXIT WITH THE ONES COMBLIMENT OF THE
/DESIRES wORD IN THE SHIFT REGISTER, PARITY 1S COMPUTED AND

/CHECKED ON ALL wORDS,

GETwRD,
GETCMD,

60T1IY,

WA'D".

GCTOME,

SUTHER,

CreaPAK,

GOTwRD,

SET XREQ

LSR
OPEN RTNA
LSP

et

PGOTIT
JUMP F4
wAITRN

OFF FLAG

CLR ERR
CLR DONE

LcrY

L1.LY

BR XIIBIT F
2 *3

LcY

=12=}

BR DATAIN ONE
GOTONE

B8R COFL T
CHKPAR

ROTATE OME

JuMP Fa
“UTmER

TuG FLaG

AR COFL 7
CHnPaAR

YOTATE 2ERO
SET SHIFY

PaLle

i’
CLR SHIFT

JUnP Fd4
vATOATY

AR FLAGO CNE
6GOTaRD

UPEN STAT
Ese
LSR

LCTY

5]

Q2 SKR7 VY
otd

SUTAVE RERD
JU“P Fa
ovd

ROTATE OvE
1cT

ok COFL ¢
«®8

RQTaTE ZERO
ROTETE ONE

8] 5R7 ¢
Y

ROTATE JERO
Jumd Fu

ot

ROYATE ONE

LSP

Ley

XPARER
Juhe Fs
GCERDON

OPEN RTNA
JUMP F@ IND

/REQUEST A WOPD FROM INTERFACE
/3TASH THE RETURN ADDRESS

/CALL SUBR WAITON TO WAIT FOR A WORD

/CLEAR FLAG FOR PARITY CHECK
/IN CAST RUN ¥AS A RESPONSE TO DONE

/SET UP BIT COUNT IN CNTR, 8 BIT OR 32 817

/WHAT IS THE NATA B1IT?
/IT8 A ONE, &M SAVE IT

/7178 A ZERO, YAS IT THE PAKITY BIT (9TH BIT)?
/YES, GO CHECY ®ARITY :

/NO SAVE THE PATA BIT COMPLIMENTED IN SR
/60 SHIFT UP ANNTHER B1T,

/COMPLIMEAT THE PARITY GENERATOR

/nAS 1T THE PARTTY BIT?
/YES, GO CHECY PAR]ITY

/NO, SAVE THE CYMPLIMENTED DATA BIT 1IN 3R
/SHIFT PULSE AN® INCRENENT BIT COUNT

viG2A  9<«FEB<7s 9117 PAGE 1=}

/GC TEST THIS BrvY,

/»HERE THERE AN ODD NO, OF ONES?
/YESy PARITY «A% GOOD

/NO, STAT TO %R

ZEND ARQUND SHIFT OF UPPER 5 BITS OF STAT IN SR

7CLEAR INIT DOwnE
#SEY PARITY EOROR

/END AROUND SMIFY OF CRC ERROR BIT OF STAY IM SR

/RESTORE STAT TN SCRATCH PAD
7ERRCODE FOR PARITY ERPOR

/»0RD wAS GOON, EXIT FRO™ GETwRD, GETCMD



JRXQY FLOPPY CONTROLLER FIRMWARE

$99:
1904
1985
190¢
199
1948
19@%
191¢
1911
i91«
191°
{9
191
1946
1917
19168
1919
192¢
192i
1922
1923
192¢
192%
192¢
1927
1928
§92%
1930
193:
1932
1933
1934
163
1936
1937
193+
1939
194¢p
19¢:
1942
1943
194
1965
19486
1847
1948
1949
195¢
1981
i95:
1953
195¢
1985
19%s
1957

/RX81 FLIPPY COMTROLLER FIRMWNARE

1658
198¢
1962
1961
196
1963
1964
1965
196
1967
1968
1969
1e7¢
1971
1972
1973
1974
167"
1976
1977
1978
1979
198¢
1981
1982
1684
1984
198%
198a
1987
1984
{1083
1992
1991
1962
1993
1994
1995
1996
1997
1998
1999
298w
20y
2202
2903
2204
20085
2306
2387
2008
2009
231 @
a1
212

2109
21081
2108
2133
2104

2105
2136

2197
2110
2111
2112

2113
2114
2115
2116
2117

212¢
2121

2122
2123

2124
2125

2126
2127
213¢
2131
2132
2133
2134

2135
2136
2137
2142

214}
2lag
2143
2148¢

a14s
2146
2147

2152
2151
21%e

2153

2154
2155

2156
2157
2l6¢
2161l
2162
2163
2164

2165
2166

2167
elre
2171
2172
2173

2174
2175
e176
2177
2e0¢
2291

2202
2203

2204
2205

3270
f264
ae7s
2071
eeed

0136
215@

2073
¢e7s
e232
ee6y

2270
2124
ae7rs
2a7e
2341

2012
PR19

d21e
1300

2e1e
2210

2270
2135
2275
ceve
2341
2212
1300

22390
eeTq
z126
2125

227¢
daTl}
vaT3
2273

fe7e
2075
Ad64

dru2
2250
ae72

veea

2e7TS
2064

a27e
2165
BEG7S
2270
eneo
r21e
1322

2272
2203

3ere
3374
2234
207s
2064

2e7e
a207
2073
2062
2124
2176

2e73
2a7s

8216
1441

7/ (SUBROUTINES STEPHEAD)

PaL1D

viueh 9=FEB=T74 9117 PAGE 12

/THIS TUBROUTINE WILL STEP THE SPECIFIEN NUMBER OF TRACKS IN THE

/SPECT"TED DIRECTION,

DIRECTION I8 OFTERMINED BY THE WD DIR FLOP

/THE NUMBER OF STEPS 18 IN THE SR,
/EX1IT IS TO THE RETURN ADDRESS IF WOMP 18 DETECTED,
/PLUS 2 IF THE LAST STEP HAS BEEN TAKEN,

RETURN ADDRESS I™ "™ THE CNTR,
EXit 18 YO RETURN
AFTER THE LAST STEP I8 TAKEN,

/THE HEAD IS LOADED AND A 25MS DELAY 18 EXECUTED FOR HEAD SETTLE TIME

STEPHD,

CKHOME,

SECPLS,

DONS TP,

oLYe2s,

OUT'

DONDLY,

OPEN RTNA
LSP
LSR
ESP
LSP

BR HOME 7
ouT

ICY
LSR
OPEN TEMPA
LsP

LCY
SECPLS
LSR
LCY
w3@wq

SET STPHD
CLR STPHD

JuMpP F2
DELAY

SET STPHD
CLR STPHD

Lcry
DONSTP
LS8R

Ler
*30=1
JumMP F2
DELAY

OPEN TEMPA
ESP

BR COFL F
CRHOME

PALL1D

OPEN RTNA
ESP
1cY
IcT

OPEN RTNA
LSR
Lse

LDHD

QPEN TEMPE
LCTY

OCTAL

200
DECIMAL
LSR

LSP

Lcr
DONDLY
LSR

LCT
=255«1
JUMP F2
DELAY

OPEN RTNA
JUMP F@ IND

/STORE RETURN ANDR AND MOVE STEP COUNT TO CNTR

/18 THE HEAD “OME?
/YES, GO EXIT

/NO, INCREMENT STEP COUNT AND STORE IN TEMPA

/PASS 30 TO DELAY SUBR FOR 3M8 DELAY

/7ISSUE STEP PULSE

/CALL DELAY 8UBR

/ISSUE SECOND STEP PULSE

/CALL DELAY FAR 3M8 DELAY

/CHEC® STEP CIYNY

/NOT DONE, GO CHECK IF WMOME

Vi4d2A  9=FEBe74 9117 PAGE 12~}

/DONE STEPPING, INCREMENT RETURN ADDRESS BY 2

/STORE RETURN ANDRESS ALSO START OF 25M8 UELAY SUBROUTINE

/LOAD HEAD
/SET SOFT HD LOAD BIT

/CALL DELAY SUBR FOR 25MS DELAY

/RETURN FROM STEP HEAD OR DELAY 25M$S SUBROUTINE

/[ROUYINEs READ SECTOR CONT,)

READ,

LCT
3=
OPEN TEMPB
LSR
LSP

LCY
=120=}
ICt

FLAG ON
B8R COFL F
=3

1cT
LSR

JUMP F3
GETDAM

/3 TO DATA MARK TRY COUNTER

/STALL FOR 96 MICRO SEC (3 BYTES) TO AVOID WRT TURN ON SPLASH

/SET THE FLAG TN SPECIFY DATA AM IN FIND AM ROUTINE

/CLR COUNTER AND 3R

/G0 TRY FIND THE ADDRESS MARK
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2013
eeld
a2u1s /THIS ROUTINE FOLLOWS THE DISCOVERY OF A GATA MARK OR
2016 /A DELETED DATA MARK, IT MOVES THE NFXT 1926 BITS
2017 /INTO THE SECTOR BUFFER, THEN PICKS UP AND CHECKS THE CRC,
2018
2219 2286 @eud NATA, CLR BAR /CLEAR THE BUFFER ADDRESS REGISTER
2020
2e21 2297 @144 BR SEPCLK F /WAIT FOR CLOCK
2022 2210 2207 =1
2023
2824 2211 @es3 START wRYBUF /START THE WRITF PULSE FOR THIS BIT
2025
2026 2212 @055 DATCRC /UPDATE THE CRC WITH SEP DATA
2827
2028 2213 0162 BR BAROFL T /1S BUFFER FULL YET?
-angv 2214 2221 GETCRC /YES, GO GET THE CRC
2ele
203y 2215 9esg FIN WRTBUF /NO, END THE WRITE PULSE
2032
20;3 2216 @gue INCR BAR /ADDRESS NEXT SECTOR BUFFER CELL
2034
2035 2217 @222 JUMP F4 /LO0P BACK FOR NEXT BIT
2036 2228 2207 DATA+Y
2037
2230 2221 e85e GETCRC, FIN WRTBUF /END THE WRITF PULSE FOR THE LAST BIT
2039
2eae 2222 @eve LCcTY /SET BIT COUNT YO g6 FOR 2 BYTE CRC
2241 2223 2357 =16~}
2042
2043 2224 2144 BR SEPCLK F /WAIT FOR NEXT RIT
2044 2225 224 =1
2045
2046 2226 Q242 LOHD /4 NOOPS FOR 1.ONG SEP CLOCK
2047 2227 Qwag LDHD
2848 2230 2042 LDHD
2049 2231 avu2 LOMHD
2052
2851 2232 2055 DAYCRC /PUT CRC B8IT IN THE CRC GENERATOR
2052 2233 2073 1CY /INCREMENT ANM TEST BIT COUNT
2053 2234 124 SR COF| F
;02: 2235 2224 =9 /NOT DONE, GET ANOTHER
e
2056 2230 0214 OPEN STAT /8TATUS TO SHIFT REG
2es7? 2237 cory ESP
2058 2>2u0e 227S LSR
2059
2060 2241 212¢ BR SRT Y /END AROUND SHIFTY OF DRV RDY BIT OF STAT IN SR
2me6l 2242 226 ot4
2062 2243 0274 ROTATE ZERO
2063 2246 2222 JuvP Fa
206u 2245 2247 ot
2065 2240 eeTe Q0TATE ONE
2266
2067 2247 2t7e 6R FLAGO T /SET DEL DATA BYT OF STAY IF FLAGSS
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2068 2252 22Sa Y
2:69 2251 227s ROTATE ONE
2872 2252 222 JumP Fa
2071 2253 2255 ot
e2ve 225« 2274 ROTATE ZERD
2¢73
2074 225% " 27a LerY /END AROUND SHIFT OF NEXT S BITS OF STAT IN SR
2e7s 22Ss 372 5=}
2076 2257 r122 RR SR7 ¥
2877 26 226w otd
2078 2261 2374 ROTATE ZERO
2079 2262 ™222 Juu? Fa
208y 2263 2265 o*2
2181 2264  uve ROTATE ONE
2c8e 226s 2¢7T3 Icy
2083 2266 124 BR COFL F
2284 2267 2257 8
2085
2786 eere el Lcr /SET BIT COUNTE® TO 6 FOR CRC TEST
2087 2271 @3SV -16=1
20t 8
2089 2272 2132 B3 CRC16 ONE /1S THIS CRC 21T 0K
g::e 2273 2324 DCRCER /NO, GO REPQRT NATA CRC ERROR
1
§09§ 2274  ¢¢Sa CRC ZERO /YES, BRING UP MEXT CRC BIT
29
23%4 2275 wv73 ICT /INCREMENT AND TEST BIT COUNTER
2095 2276 @124 BR COFL F
239%e 2277 2272 =5 /G0 CHECK ANOTHER
2097
2098 23¢e 0ev4 ROTATE ZERO /CRC WAS GOOD, CLR CRC ERR BIT OF STAT IN SR
2099
2120 2321 2064 LsP /PUT THE STATUS WORD BACK IN SCRATCHPAD
é131
21e2 2322 92212 JUMP F2 JEXIT TO DOMNE
2133 2333 10de OKDONE
2104
§§32 23e4 20vTs DCRCER, ROTATE ONE /INSERT { INTOD CRC ERROR BIT
2107 2305 9Bed LsP /PUT THE STAT WORD BACK
2108
2189 2306 ev72 Lcry ZERRQOR CODE FOR CRC ERROR
elle 2327 @228 KDCRCER
21114 231¢ @22¢ JUMP FS§

211e 2311 2619 GOERDN
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2113
114
2118
2116
23y
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
212¢%
2130
2131
2132
2133
2134
2138
2136
2137
2138
2139
2149
2131
2142
2343
2144
2148
F3¥ 1)
2147
2148
2149
215e
2151
2152
2153
2154
2155
21%6
2157
2158
2159
2162
2161
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2162
2163
2164
2165
2166
2167
2168
2169
217¢
2171
2172
2173
2174
217%
2176
2177
2178
2179
21Re
2181
2182
2183
2184
2185
218e
2187
2188
2189
219¢
2191
2192
2193
194
219%
2196

2312
2313
2314

2315
2316

2317
2329
2321

232
2323

R23ed
2328
2326
2327
2332
2331
2332
2333

2334
2335
2336
2337

234¢
23q}
2342
2343
2344

234s
23a¢s

2347

23%¢
2351

2352
2353

2354
2355
235e

2357
eler

2361
23ee
2363

2364
2365
FEY-YS
23867
237¢

2371
2372
2373

2374
2375

2376
2377

A2e6d
TS
aeed

2102
2347

LY
2070
gane

pe7s
eee6d

@302
2347
n3e22
2347
n3ee
2347
2302
2347

2071
2073
2124
2322

2259
273
P75
seed

2042

f1ae
2345

co1e

d204
e213

PeTe
225¢2

0TS
Q2ew
~n6d

aunTe
?12%

a@7S
225¢
i‘red

PA%L- Y4
176
2371
nele
1374

4224
2eT1
2275

4212
135¢

Agee
tage
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/ [SUBROUTINES WAIT FOR RUN]

/THIS SUBROUTINE WILL WAIT FOR RUN, TIF 46MS ELAPSES, THE HEAD I8 UNLOADED
/AND THE ROUTINE CONTINUES WAITING FOR RUN, RETURN ADDRESS 18 PASSED

/v1A THE COUNTER

WAITRN,

BACK,

GATRUM,

OPEN RTNB
LSR
LSP

BR RUN T
GOTRUN

OPEN TEMPC
LCY
4

LSR
LSP

WBR RUN T
GOTRUN
WBR RUN T
GOTRUN
“BR RUN T
GGTRUN
“BRk RUN T
GOTRUN

EsP
Icr
8R COFL F
BACK

OPEN TEMPE
ICy
LSR
LSP
UNHD

BR RUN F

-1
CLR XREQ

OPE-+ RTAG
JuMP IND F2

PaL12

/STASH THE RETUPN ADORESS

/GOT RUN?

/PRESET LOOP COUNTER TO @

/RESTORE LOOP CNAUNY

/TIME WHILE WAITING FOR FUN

/ZINCREMENT ANP TEST LOOP COUNT

/746M8 NOT ELAPSED YEY
/TIME IS EXPIPEN (45,8 M3), CLEAR THE SOFT MDLD BIT AND UNLOAD THE MEAD

/#ALIT FOR RUN, FOREVER IF NECESSARY

/1F RUN wAS RESPONSE TO XFREQ
/RETURN FROM WATTRUN SUBROUTINE
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/(ROUTINES INITIALIZE CONT,)
7CO=TINUATION OF THE INITIALIZE SELF TEST

TEST,

LCT

ocTaL
252
DECIMAL
LSR
OPEN RS
LSP

LCy
OCTAL
125
CECIMAL
LSR

CPEN R12
LsP

FLAG ON

Bk FLAGU ¥
e*3

JuMP F2
INTERY

QPEN RS
ESP
LSR

JUMP F2
TEST!

/LGAD RS WITH TFST PATTERN 252

/LOAD Ri@ wITH TEST PATTERN {25

/SET FLAG AND TEST 1IY

/FLAG FAILURE

/CONTENTS OF 2S5 TO SR, SHOULD BE 252

/G0 CONTINUE TNIT TEST IN FLD 2

/0PEN
/OPEN
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2197
2198
2199
2200
2201
2202
2203
2204
2225
22fé
2207
2208
2209
e2se
2211
2212
2213
2214
2215
2216
2217
2218
2219
e22e
222}
2e2e
2223
2224
a22s
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
22%7
2238
2239
2289
22481
2242
2243
22448
228%
2286
2287
2248
2249
225¢
22%)

FRR2Y FLOPPY COMTHOLLER FIRMAARE

22%2
2253
225e
22%S
225¢
22%?
22%8
22%9
2262
226}
2262
2263
2268
2265
2260
2267
2268
2269
227e
e
e
2713
22%s
227%
2276
2277
2278
2279
2280
220}
2282
2243
2284
2288
2286
2287
2288
2209
2290
2291
2292
2293
229«
2295
2296
2297
2298
2299
2300
2381
2382
2303
23d46
2305
2306

249¢

24e1
edee

24923
2404

eues
L1.]-]
2407

2410
2411

2412
2413

a4ty
2415
2416

2417
242

2421
422

2423
2424
2425
2626
2627

263e
283

2632
2433
2436
2434
2636
24637
268?

2ea}
euag

w4 s
FYT I

2aa%
2036
26e?

205
2651

2452
2453
2a54
24%5%

24656
2057
2468
2461

2462

2063
2464

2465
2466
2467

24Te
2471

2472
2473
2474
2675

pele

aeve
0367

2875
o264

2254
eaT1
ea7s

8120
2443

eavte
oeo6d

#2680
2071
ea7s

2129
2632

eov4
fobL

0230
07y
ea73
c12a
24e3

e2v2
o2a3

2272
aary
er73
2073
2273
cer3
22785

da6e
e203

e27e
8ese
2226
2610

@230

2126
2501

0c6u
0075
2271

126
2503

ee73
ese64
2275
1R A%
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/7 (S"BROUTINEs MAGNITUDE COMPARISON]
/THIS SUBROUTINE COMPARES THE EIGHT B8TT NUMBERS IN REGISTERS F AND 6

/ EXIT IS TO THE RETURN ADDRESS IF Fsf3,
/1IF F>»G, RETURN IS TO RTNA+4,
/THE EMD OF THE SUBROUTINE

MAGCOM,

NEXTG,

GLESSF,

18762,

OPEN TEMPA

Lcr
=8m=y

L8R
LSP

OPEN TEMPF
ESP
LSR

BR SR7 Z2ERO
T87G2

ROTATE ONE
LSP

OPEN TEMPG
ESP
LSR

BR SR7 ZERO
GLESSF

ROTATE Z2ERO
LSP

OPEN TEMPA
13 14

1cY

BR COFL F
MAGCOMe3

OPEN RTnA
JuNP Fa IND

OPEN RTNA
2 14
1cY
Icry
1cY
icy
L3R

PaLLe

LSP
JuuP F@ IND

ROTATE ZERO
LSP

OPEN TEMPG
Ese
LSR

8] SR7 ZERO
NEXTG

OPEN RTNA
ESP

JuMP FS§
GLESSF+4

IF FeG, RETURN I8 TO RTNAe¢2,
CONTENTS OF F AND G ARE UNDEFINED AT

/FOR BIT COUNT
/BIT COUNT 18 &

/RESTORE BIT COUNTY

/F T0 SR

/TEST F
/7178 @

/178 1, BRING UP NEXT BIT
/RESTORE F
/6 70 SR

/TEST &
/178 @, G I8 LESS THAN P

/7178 1, BRING UP NEXY G OITY
/RESTORE ¢
ZINCREMENT AND TEST BIT COUNY

/G0 COMPARE ANOTHER B1Y
ZALL BITS CONPARED, NO OIFPFERENCE

/6 18 LESS THAN F RETURN TO RTNA o8&

Via2A 9e«FEBeT4 917 PAGE 15~}

/F wAS @, BRIVG UP NEXT BIT
/RESTORE F
/6 T0 8R

/TESY 6
/HATCHS F, GO BRING UP NEXY G BIT

/G I8 LESS THAN F, RETURN TO RTNA ¢2

/7 (SUBKCUTINE; FIND TRACK CONT,)

HOMERR,

LcY

KHOMERR
JUMP FS
GOERDN

/HOME FOUND BEFNRE LAST STEP TAKEN

/ {SUBROUTINES DIFFERENCE)

/THIS SUBROUTINE COMPUTES THE DIFFERENCE BETWEEN TWO EIGHT BIT
/NUMBERS, ENTER wITH THE RETURN ADDRESS IN RTN, A IN THE
/COUNTER AND B IN THE SHIFT REGISTER, EXIT I8 MADE WITH THE
/COMPLIMENT OF THE DIFFERENCE IN THE SHYFT REGISTER,

/JEXIT IS TO RTN IF A>=B,

DIF,

OPEN TEMPA

BR COFL T
D1FB

LSP
LSR
ESP

B8R COFL T
DIFaA

ICY
(.14
LSR
ESP

EXIT I8 TO RTN+2 IF A«B

/OPEN TEMPORA®PY PATH THRU THE 8P

/HAS A REACHED™ ALL ONES YET?
/YES, GO GET ® *OR THE DIFFERENCE

/NO, GET B
/A INTO SHIFT REG
/78 INTO COUNTER

/vAS B REACHED ALL ONES YET?
/YES, GO GET A FOR THE DIFFERENCE

/INCREMENT B

/¢ BRING BACK A
/8 INTO SHIFT REG
/A INTO COUNTER
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2307 2476 P073 Icy /INCREMENT A
2308 2477 B22e JUMP FS /60 BACK TO TEST A AGAIN
2308 2502 2463l DIFey
23ie
2311
2312 2se1 @272 DIFB, DPEN RTNA /8 18 THE COMB|FMENT OF THE DIFFERENCE
2333 2502 @283 JuMP FO IND JEXIT A>=B
F3 30
23:5%
2316 2503 227 DIFa, OPEN RTNA /A 1S THE COMPLYMENT OF THE DIFFERENCE
2317 2524 007y ESP /INCREMENT THF RETURN ADORESS BY &
2318 2505 oers IcY
2316 2526 0273 ICY
2328
232) 2527 oeed LsP /RESTORE RETURN ADORESS YO SCRATCHPAD AND A TO SR
2322 251e ee7rs LSR
2323 251t 2274 ESP
2324 e..& 0Qub4 LSP
232s 2513 pa71s LSR
23¢6
2327 2514 @203 JUMP FR  IND /EXIT A<B
23:8
23¢9
2330 /[ROUTINES FIND HEADER CONT,)
2331 /THIS ROUTINE CHECKS THE CRC, AND THE RFSULTS OF THE TRACK
2352
2333 /AND SECTOR COMPARISONS,
2334
2335
23%é
2351
2338 2515 207 CKHCRC, LCT /PRESET BIT COUMT TO 16 FOR CRC
2339 2516 @357 =16=1
234p
234y 2517 2132 B8R CRC16 ONE /718 CRC ZERO
2342 2524 254e HCRCER /NO, LOG ERROR AND TRY AGAIN
2341
2§ag 2521 @273 I1cT /YES, CRC GOON SO FAR, BUNP BIT CNTR
234
2346 2522 @nS4 CRC ZERO /BRING UP NEXT CRC BIT
234l
2348 2523 0124 BR COFL F /ALL BITS TESTEN?
2349 2%24 2517 =S /NO, BRANCH BACY
235¢
2351 2525 o210 OPEN ERREG /YESy CRC WAS GOOD, CHECK TRK COMP
2352 2526 2274 ESP
2353 2527 207S LSR
2354
2355 253c e27e LCcY /ROTLTE BIT 2 10 BIT 7
2356 2531 @372 LD
2357 2532 @ev4 ROTATE ZERO
2358 2533 wve73 ICcT
2359 2834 2124 BR COFL F /00ONE ROTATING?
2368 2535 2532 =3 /NO
2361
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2362 2536 2122 BR SR7 ONE /YES, «AS THERE A BAD COMPARE
2363 2537 2542 TKSKER /YES, GO REPORT A TRACK SEEX ERROR
2364
236% LY T PLY OPEN RTHA /CORRECT TRACK, EXIT FROM FIND HDR SUBR
2366 2541 @227 JuMP Fi InND
23al
23aék
236¢%
237¢
237} 2%4g 8272 TKSRER, LCT /HEADER CRC wAS GOOD BUT TRACK
2372 2543 01S¢ KTKSKER /ADDRESS DID YOT COMPARE, MUST
2373 2544 w2ee6 JUMP FS JEXIT TO ERROR NONE
2374 254% 2601¢ GOERDN
237
e3te
2317 2Sue 227 HCRCER, LCT /HEADER CRC wWAS NOT CORRECT
2378 2547 @214 KHCACER
2379 2552 ¢Re7s LSR
238¢ 2551 2210 OPEN ERREG /L0G THE ERROR
23581 2552 0dubu LsP
238;
2383 2553 re2e JUuMP FS /GO TRY ANOTHFR HEADER
238 2554 2557 RADHDR
238
238¢
238
238¢
238¢% 2555 9170 BDSRT, BR FLAGOD T /BAD START ON DATA AM OR 1IDAM?
239e 2556 2577 BADDAM
239
2392 2557 @23¢ BADHDR, OPEN TEMPA /IDAM, INCREMENT AND TEST BAD START INNER COUNT
2393 256k @p71 ESP
239 2561 2073 ICcY
2395 2562 9275 LSR
2396 2563 Q264 LSP
2387 2564 2124 BR COFL F
2398 2565 2615 PTRYAG /NO OVERFLOW, G7 TRY ANOTHER HEADER
2399 2566 9234 OPEN TEMPB /INCREMENT ANP TEST BAD START OUTER COUNT
2462 2567 @7y ESP
2691 2572 2273 IcTY
24d2 2571 @124 BR COFL F
2483 2572 2615 PTRYACG /NO OVERFLOW, G? TRY AGAIN
2404 2573 0227e XSTRYS, LCT /T00 MANY TRIES FOR A HEADER
248S 2574 @162 KXSTRYS
2496 2575 226 JUMP FS
2407 2576 2610 GOERDN
2604
a“ g‘_j
2619 2577 @234 BADDAM, OPEN TEMPB /BAD START ON DATA AM, INCREMENT AND TEST BAD STARY COUNY
2411 26e0 @@V ESP
264412 2621 @073 ICY
Q413 2622 2a7% LSR
Qktra 2683 2264 LSP
2415 2684 2124 BR COFL F

256106 2605 2617 PGETDA /NO OVERFLOW GO TRY FOR DATA AM AGAIN
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2417 2606 2270 NODAM, LCT /TRIED 3 IMES F7R DATA AM, GO FLAG THE ERROR
2418 2607 2170 KNODAM
2419 201e g21@ GOERON, OPEN ERREG
242e 2611 2275 LSR
2421 2612 Ape6u LSP
2422 2613 9212 JUMP F2
2423 2614 1020 ERDONG
2dau
2425 2615 @216 PTRYAG, JuMP F3 /POINTER TO FIND AN IDAM
2426 2616 1413 . TRYAGN
2427
2428
2429 2617 0216 PGETDA, JuMP F3 /PIINTER TO FIND DATA AM
43¢ 262¢ 144y GETDAM
2431
2432
2433
2434 /{ROUTINES INITIALIZE CONT,)
2435 2621 0272 WRONG, LCT /HOME WAS FOUND WHILE STEPPING OUT
2436 2622 ee3le KaRONG
2437 2623 r226 JUMP FS
2438 2624 261¢ GOERDN
2439 :
2440 2625 @Qo7e DNRCAL, Lcr /7CALL JHECK REANY SUBROUTINE
2441 2626 1771 PNORDY
2442 2627 8226 JUMP FS
2443 2632 2640 CHKRDY
244y
2uas 2631 Qo7 INTRDY, LCT /0RV 2 18 READY CALL BOOT SUBROUTINE TO
24486 2632 0770 GCREAD /MOVE TO TRACK 1, THEN GO YO READ ROUTINE TO
2447 2633 1274 OPEN RTN /PICK UP SECTON |
24aa8 2634 2075 LSR
2449 2635 Qg6d LSP
2450 2636 9202 JumMe Fo
245y 2637 2252 3007
2452
2453
2454
245S
J0XR) BLOPPY CONTROLLER F10%aABE PALEP V1824  YFERe=7A 117 PAGE 30
2656 7{SUBROLUTINEE CrHECKREADY)
2687
20%8 ZSUSEBLCTYIANE TO CweCx TE SELECTED DRIVE TO SEE IF Twe
2659 /DISR 1S INSERTED anD UP TO SPEED, TVIS 18 DONE BY CMECKING TO SEE IF
2660 71% INTEwvAL OETwti™ 2 INDEX PULSES 7S BETHEEN 158 M8 AND 188 "8, RETUAN
2461} 7000PESS IS PLACED IN TnE CCUNTER BEFORT ENTRY, NOT READY RETURN IS
2462 710G Yot BETJURN ADCRESS, READY RETURK IS TO YHE RETURN ADDRESS PLUS 2
FTYY )
FLLYY
2468
2400 ’
2607 2%6; 2270 CnuEDY, GPEN RTN /SAVE RETURN ADMRESS
2468 2e6l g7 LSR
2369 26.2 20w LSP
2672
2871 2043 T2 Ler /72 T0 CMTR FO? TNDEX PASS COUNT
a7 2084  13TS e2ey
2473
2e7a 2655  23e IPEN TEMPA /FOR INDEX PASS COUNT
2678
2av%e 204e 2278 NEaPAS, LSK /RESTORE INDEX DASS COUNT
2677 2647 23264 LSP
2878
2479 2652 2ge1 FLAG OFF /CLOSE INDEX <IvDOW
2680
;a:l 2651 e LMD /770 CLEAR IND®X FLOP
a8
2483 2652 aegve LcY /FOR 1S TIMES TWROUGH 1@M8 LOOP
2a8a 2653 n3ee =15e}
2685
2486 2654 2234 STDLY, OFEN TEMWPP /RESTORE OUTE® FOUNT
2487 2655 @2e7S LSR
2488 2656 Jeed LSP
2486
269¢ 2657 ¢p7e Lcr /FOR 4@ TIMES TYROUGH ,25M8 LOOP
2491 2662 2327 “yp=q
2492
2493 2661 Q242 CPEN TEMPC
249 2662 o07S SFBACK, LSR /RESTORE INNE® ZOUNT
2495 2663 Q064 Lsp
2496
26497 2664 2g72 LcrY /wAlT ,25 MS FOP INDEX
2498 2665 2005 =258=1
2499 2666 2110 BR INDX Y
2%5¢ee 2667 2714 SAxIND /FOUND INDEX
a5ey 2672 2e73 IcY
2502 2671 2124 AR COFL F
2583 2672 2e66 =8
2504
2505 2673 g2ae OPE TENPC ZINCREMENT AN TEST INNER COUNT
2596 2674 pe7} ESP
2587 2075 @73 ICY
2582 2076 (12e AR COFL F
2509 2677 2062 SPBACK

as1e
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2s11
2s12
2513
2514
2515
2516
2317
2518
2519
2%22
2521
2522
2523
2524
2525
2s2e
2527
2528
2529
2530
2531
2532
2533
€534
2535
2536
€537
2538
2539
254e
254y
2542
2543
£S54¢
254s
2546
25a7
F94E
2549
255¢
2551
€952
2553
2554
2555
2556
2557
2558
2559
256e
2561
2562
2563
2564
2565

/RX31 FLOPPY (O

2566
567
2568
€569
257@
2571
esSt1e
2573
287¢
2575
257¢
2577
257¢
2s7e
258
2581
258¢
298 %
2S84
2585
2586
2587
2586
2589
259%
259
2592
2593
2594
259
2595
2597

2T

27v
2TRe
2713

270

2res
278e

2707

273 v
271t

2712
2713

2714
eris
2716
2717
272¢

272:
2722

2723
2724
2725
2726
2727
2732

273:
2732
2733

2734
2735

273¢
T3y
2743
274s
2742
c743
274du
274%
2746
2747
275

27s:

275¢

2753
27%5u
2755%
27Se
2757
2761

2761l
2762
2763

2764

2765
27¢é6

27617
2774
2771
277:c

2773
2774

2775
2776
2777

”234
2371
a73
Al2«
2659

”176
2re7

enree2

[N Y]
v3T4

©226
2654

¢232
ot
72373
124
2546

2174
2767

€274
aeT1
AR273
2273
AATS
2R64

2214
2271
ce?5

neTe
27261

22T
: 374
2122
2eras
rATG
veee
246
¢27e
PRT3
"124
2Tup

wile

TROLLER FIRPMAKARE

2764

Jlae
276/
¢ala
cdldo
2761
2,76

Zi62
vaas
2736

zeed

3274
2217

veld
ae71
ce78
>*g74

veéeb
¢735S

fpan
CRAy
I ad

SawInr,

POT3,

EXCHRY,

UNREY,

OPE~ TEMPB
ES

ICY

BR COFL F
STOLY+1

KR FLAGO ONE
UNRDY

FLAG On

LCT
LELD]

JUMP FS
STCLY

OPEN TEMPA
EsP

ICT

BR COFL F
NEWPAS

BR FLAGO ZERO
UNRDY

JPEN RTN
ESP
ICT
ICcT
LSR
LSP

OPEN STAT
ESP
LSR

ROTATE CNE
FLAG OFF

LCr

=3=]

BR SR7 7
otd

ROTATE ZEROD
JumP FS
ot

RITATE ONE
IcT

R4 COFL F
=8

BR FLAGC T

PaLi2
EXCHRY

AR WRTEN F

etd

RGTATFE ZERO
JUMP FS

«te

ROTATE ONnE

FLAG O™
Jure F5
ROT3

LSP

DPEN RTN
JuHP F3 IND

OPE:I STAT
ESP

LSR

ROTATE ZERO

JuMP FS
ROT3=1

s
¥
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/INCREMENT ANR TEST OUTER COUNTY

/WAS INCEX wI“DOw OPEN?T
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