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Control ler Status Port

CEFIIIFRNIIIDRRINDINEIIIY

Status_Fort .Equ $1Fo0
CrcErrl .Equ $20 ;status bit ?: Cre Error { active lo }
HriNeidL .Equ $40 ;status bit 6: Write Hot Ualid { active 1o }
ServoRdy .Equ $20 ;status bit 5: Servo Ready { active hi }
ServoErr .Equ $10 ;status bit 4: Servo Ervor { active hi }
¥mask .Equ $oF ;mask for status bits 0:3: state
Norm_State Equ $02 ;normal end state for Read,Hrite,ReadHdr
HormFmt_State  .Equ $0R jnormal end state for Format

MoHdr_State .Equ $00 ;last state if no matching header found
Stari State .Equ $00 ;beginning state machine state
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;2 Constant Definitions: HMiscellaneous

;}

SFIIEIIIIIIIIIFIIIIIIIIIG
Stack_Top .Equ $20 ;Register $7F + 1

init_Pe .Equ $0c ;Initial Pc setting after RESET
IntL_Dfit .Equ w02 ;assume drive interleaved 1:1
Mop_Dfit .Equ #$0C ;Hop 5:1 onto 2:1 gz defaulit
ReglpTimes .Equ 2 ;Loop twice ( O's and 1's D
RegCount .Equ 128 ;Total number of regs =8
Reglsed .Equ 5 ;this test uses rd4,r5,r6,r?7,r8

| _OregUzed .Equ 4 ;Ports 0,1,2,3 can’t be tested here
HiRagRdr .Equ RegCount-1 :

RamSize .Equ 20485 ;Physical length of §116 ( ZkxE >
HiRamRdy- .Equ RoamSize-1
FamLpTimes .Equ 2 ;loop twice ( O's and 1's 2
EpromSize -Equ 4096

MaxEpromAddress .Equ EpromSize - 1

EpromStartAdr .Equ $0001

Hox_Cmnd_Types .Equ $az ;ourrently only three types of cmnds
CmndType .Equ $FO ;mask for TVYPE of command
Cand_Len Equ  $07
Servo_Len .Equ $05

oo W_1oMB

HiHaxblogical .Equ $00 ;highest user block = $04BFF
HidMaxLogical  .Equ $4B .
LoMaxLogical .Equ $FF
HiMaxCyl .Equ £ 117 ;highest cylinder = $220 { 544 >
LoMaxCy! .Equ $20
HMaxSeek .Equ $185 ;seeks longer than this are broken into 2
Hid._ Lyl .Equ $101 ;middie of daia arec

init_HiCyl - Equ

$o1 ;initial setting for data cylinder



tnit_LoCyl .Equ ¥Fa

Tst_HiCyl .Equ $02 ;Cyl, Head, and sector of R/ test area
Tst_LoCyl .Equ $0s5
Tst_Head .Equ $o0
Tst_Sctr .Equ $00
MbrScirs .Equ 19 ;number of sectors = 19
NbrHds .Equ 2 ;number of heads = 2
HbrTracks .Equ 514 ;number of tracks = 514
HiSprD .Equ $o0 ;logical block of Spr( O )
MidSprQ .Equ $19
LoSpr0 .Equ %55
HiSpri .Equ $00 ;logical block of Spr( 1 3
MidSpr1 .Equ $32
LoSpr1 .Equ $AA
ParkCyl .Equ  $0235 ;eylinder to park heads at
.FIN
.bo W_20MB
HiMaxlLogical .Equ $00 ;highest user block = $0984B
MidMaxLogical  .Equ $a8
LoMaxLogical .Equ $aB
HiMaxCyl .Equ $0z ;highest cylinder = $220 544 )
LotiaxCy! .Equ $20
MaxSeel .Equ $185 ;seeks longer than this are broken into 2
Hid Tyl .Equ $101 ;middlie of data area
init_Hicyl Equ $01 ;initial setiing for data cylinder
Init_LoCyl .Equ $ra
Tet_HiCyl .Equ $02 ;Cyl, Head, and sector of R/H test areaq
Tst_LoCyl Equ $0S
Tst_Head .Equ $00
Tst_Sctr .Equ $00
HbrSctrs .Equ 38 ;rumber of sectors = 38
MNbrHds .Equ 2 ;humber of heads = 2
NbrTracks Equ 314 ;number of tracks = 514
HiSpri Equ $00 ;logical block of Spr{ 0 3
MidSprd .Equ $32
LoSpro .Equ $rR
HiSpr1 .Equ $00 ;logical block of Sprd 1 )
HidSpri .Equ §65
LoSpr1 .Equ §54
ParkCyl .Equ $0235 ;oeylinder to park heads at
FiN
.Do H_40MB
HiMaxLogical .Equ $01 ;highest user block = $130E3
MidMaxLogical  .Equ $30 :
LoMaxLogical .Equ $E3
HiMaxCyl .Equ $04 ;highest cylinder = $440 ¢ 1088 >
LoMaxCyl .Equ $40
HaxSeak .Equ $30A ;seeks longer than this are broken into 2
Mid_Cyl .Equ $202 ;middle of data area
init_HiCyl Equ $03 ;initial setting for dato cylinder
initLoCyl .Equ  $F9
Tst_Hityl .Equ $04 ;Cyl, Head, and sector of R/M tast areq
Tst_lLoCyi .Equ $0A :
- Tst_Head .Equ $00
Tst_Sctr .Equ $00
MbrSctrs JEqu 38 jhumber of sactors = 38
NbrHds - .Equ 2 snumber of heads = 2
MbrTracks .Equ 1028 ;number of tracks = 1028
HiSprd .Equ $00 ;logical block of Spr{ 0 )
HidSpro .Equ $65
LoSpr0 .Equ $54 v
HiSpr1 JEqu $00 ;logical block of Sprd 1 3}

MidSpr1 Equ $cA



LoSpri .Equ
ParkCyl Equ
FiH
SprThresh .Equ
Hrite Op -Equ
Read_0F .Equ
Hait Equ
Mil Equ
Used .Equ
Usegble Equ
Spare .Equ
BadBlock .Equ
SprrThi _Type JEqu
t0_Type .Equ
User_Type .Equ
Found .Equ
Random .Equ
TestBitHap .Equ
Seibi thap .Equ
Clagrii thop .Equ
Blockiength .Equ
RdError - .Equ
RdSrvoEre .Equ
RdSuccess .Equ
RdioHdrFnd .Equ
RdCrcErr .Equ
RdHError .Equ
RdHSrwoErr .Equ
WrError .Equ
HrSrwoErr Equ
HrSuccess .Equ
WrioHdrFrd .Equ
FmtError Equ
FmtSrvoEre .Equ
FmiSuccess .Equ
Max_Interleque  Equ
Cmnd_Pending .Equ
{Bsy .Equ
Hultilr .Equ
Frsi _SprTbl Equ
;? Data Exception Error
Error .Equ
Ex_Undetermined .Equ
Ex_SprBiock .Equ
Ex_BadBlock Equ
Ex_ReadErr .Equ
Ex_HdrBad .Equ

$A3

$046R ;eyfinder to park heads at

3 ;this mony CRC errors to be candidate for sparing

$o0 ;eurrent operation is g write
$80 ;eurrent operation is a read

$40 ;mait for seek—end

$s0 ;Nil Pir

$40 ;Spare Block in table is used
$20 ;Spare Block in table is useacble
$10 ;element is a true spare

$00 ;elemant iz a bad block

$08 ;type of alement is spare table

$04 ;type of element is 10 block

$02 ;tupe of element is User data block
$01 ;Block was found in spare iacbie
$80 ;search cacha by index

$80 ;check bit map location for O or 1
$40 ;zet a bit mop location
$z20 ;elear a bit map location

1+532 +2+ 6 ; Length = Dummy + Data + CRC + ECC

$20
$40
$20
$1i0
$08

$20
$40

$a0
$40
$20
$10

$20
$40
$20
$06

a0 ;Hait_Cond was called from o command
$40 ;set BSY
$20 ;ourrent operation is MultiBiocklrite

%80 ;First spare table has been found

Codes

$80

$00 ;Undetermined error { recovery off? 3
oz ;Spare this bilock!

$04 ;make this block a bad block

$06 ;non—catastophic error during read

%08 ;make this block bad becauss no header



EX_Harspr

Ex_Case_Max

Equ $0A ;5pare this block because no header

.Equ $0R jmaximum coase values

;} Interface Responses

Read_Response
Hr_Response
Urler_Response
End_lir_Response

D_P_iD_Response .

Rd_Stat_Resp
Rd_SStat_Resp
Sd_S_L_Respone

S_Seek_Response :
S_Rstr_Response .

Set_Rour_Resp
S _Park_Respone .

0_Read_Response

D_RdHdr _Resp
D_lrite_Resp

St_Mop_Response .

D_P_Spr_Resp
Wr_Spr_Resp
Fmi_Response
{ _Spr_Response
Rd_Abrt_Resp
RstSrvo_Resp
D_Scan_Response

Sys_Rd_Resp
Sys_Hr_Resp
Sys_MrEx_Resp
Sys_WrEnd_Resp
Sus_Hrler_Resp

Profile
Hidget

Pro log (iffset
Sys_ log Oifsat

inc_Sprint
Ine_BadCnt
Dec_BadCnt

;* System Status

;> Byte O
Bad 55
HrBuf OB
Stat_Rd_Ere
Stat_Mo_Hdr
Stat_Srvo
Op_Failed

;> Byte 1

Spréik_Hard
Spriik_Harn
Stat _SifT=t
Stat_Spare
Stat_Seak

Stat_Rbort

.Equ $02 ; Interface Response to a Read command
.Equ $03 ; Interface Response to a HWrite command
-Equ $04 ; Interface Response to a Write Uarify command
-Equ $05 ; Interface response after receiving wr data
Equ $02

Equ $03

Equ $04

Equ $05

Equ $06

Equ $07

Equ $08

Equ $0A

Equ $oB

Equ $ocC

Equ $oD

Equ  $OE

Equ $0OF

Equ $10

.Equ $11

.Equ $12

.Equ $13

Equ 14

Equ  $15

.Equ $22

.Equ $23

Equ  $A3

.Equ $27

.Equ $24

.Equ $00 ;Device Interface Type is Profile

.Equ $01 :Device Interface Type iz Hidget

.Equ $01 ;offset from start of command to blockrumber
.Equ $03

_Equ $00

.Equ $01

Equ oz

Definitions

.Equ $s0 ;Status: Other than 55 response from host
.Equ $40 ;Status: Hrite Buffer Overflow

.Equ $08 :Status: Read Error

.Equ $04 ;Status: No Header Found

.Equ $02 ;5tatus: Unrecoverable Servo Error

.Equ $01 ;Status: Operation Failed

.Equ 40 ;5tatus: Mo room left in spare tabie

JEqu $20 ;Status: 5 or less spare blocks auailable
.Equ $o8 ;Status: Abort coused by self test failure
.Equ $04 ;Status: Sparing has occured

.Equ $a2 ;Status: Seek to wrong track

CEqu $01 ;Sigtus: Coniroller cborted



;¥ ByteZ
FPower _Reset
lilegal _Biock

;» Byte3
EccStat
CrcStat
Hdr_HMistatch

.Equ
.Equ

.Equ
.Equ
JEqu

$80
$40

$20
$40
$20

;* Bank Switch Registers Defs

;Hidget was power reset
;Status: Block number out of bounds

;read error detected by ecc
;reqd error detected by cre
;timeout waiting for header

;address of first bank bit

;address of Led bit
;mask for Led bit

;address of first Ram_Bank bit

$0 ;offsat of rom bank zero

;Servo Command Byte

;5ervo Lo Difference Byte
;Bervo Offset Byte
;Servo Status Byte

Direction, and Hi Difference Byte

;Servo Command:
;Servo Command:
sServo Commarnd:
;Sarvo Commoand :
;S5ervo Commard:
;Servo Command:
;Servo Command:
;Servo Commard :

Read Status

0ffset, Track Following
Oiggrostic

Racal ibrate heads, Data
Recalibrate hedas, Format
Access only

Seek with Offset

Home the heads

;Dire&iion: Feverse
;Birection: Forward

Magnitude: Hi Difference

Magnitude: Lo Difference

BankReq .Equ $1800
Led .Equ $1800
Led_HMask .Equ $FE
RamBank0 .Equ $1900
Ram0 .Equ
Fom1 .Equ $1
Ram2 .Equ $2
Ram3 .Equ $3
RomBank( .Equ $1E0QC
FomBank2 .Equ $1D0D
EpromQ .Equ $0
Eprom1 Equ $1
Eprom2 .Equ $2
Eprom3 CEqu 32
Epromd .Equ $
.Page
SPIIBIIIIIIRIIIBIIRIIIFG
E} Servo Definitions
it
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S Cmnd_Byte .Equ $00
S hDiff_Byte .Equ 01
S_0ff_Byte .Equ  $02
S_5tat_Byte .Equ $03
;Y BYTE O .Equ Command,
ReadStatus .Equ $00
Offset Equ  $10
Diagnostic Equ $z20
DataRecal .Equ $40
FrmtRecal .Equ $70
Access .Equ  $80
ficcess Offset . Equ $a0
Home JEqu $Co
Hd_Dir_Rev .Equ $00
Hd_Dir_Frod Equ $04
;¥ Bits 0:1 Equ
;¥ BYTE 1 .Equ
;¥ BYTE 2 JEqu Offset Byte

off_Dir_Feu

.Equ

$00

;0ffset Direction Reverse



Off _Dir_Frud .Equ $a0 ;0ffzet Direction Forward

Off_Auto .Equ $40 ;Auto-Dffset On
Ld_0ff _Val .Equ $20 ;Load Offset Ualue from DAC on Serwvo
2 Off Val JEqu $1F ;3-bit value Loaded/Stored into DRC
;* BYTE 3 .Equ Status Byte
S _Rate_10_2 .Equ $00 ;Servo/Control ler baud rate = 19.2
S Rote 576 .Equ $s0 ;Servo/Control ter baud rate = 57.6
Pwr_On_Reset Equ $40 ;Servo Power—0n Reset
S Stat 0 .Equ $00 ;Servo Status 0
S_Stat_1 .Equ $01 ;Servo Status 1
S_Stat_2 .Equ $02 ;Servo Status 2
S Stat 3 .Equ $03 ;Servo Status 3
S Stat_4 .Equ $04 ;Servo Status 4
5_5tat S .Equ $o5 ;5ervo Status 5
S Stat 6 .Equ $06 ;Servo Status 6
S _Stat ? .Equ $07 ;Servo Status 7
5. 5tat 2 .Equ $08 ;Servo Status 8
S_Norm_Status .Equ S_Stat_1 ;Hormal Servo Status
;3-)3-}‘;—':-)}‘;-}}}})}}}}}}}}}}
;}
;? Constant Definitions: Exception Stuff
- ¥
SPIPRIIIRIIIIIIRIIIIIIIIID
Api_Ack .Equ $55 ;Acknowiedge from Host
Init_Response  .Equ $01 ;Controller Ready for new command
Fres_Proc .Equ $60 Host willing to give up the bus
Apl_Excpt .Equ $00 ;Apple_Interface
ChkB Mismatch _Equ $00 ;Checkk Byte Hismatch
Bad_Cmnd .Equ $01 ;11legal Command
Cmnd_Excpt - Equ 301 ; Command_Dr i ver
Strt_Cmnd .Equ $00 ; Start_Command
LBk _Bounds .Equ $02 ;Logical Block out-of-bounds
S_Rst_Abort .Equ $03  ;Servo Reset Abort
Serr_NotReady .Equ $00 ;abort because NOTC ServoRdy » OR SeruoErt
Comm_Err .Equ $01 ;abort because communication error
S_Store .Equ $00 ;comm error in Seruvo Siore
S 1load Equ $01 ;comm error in Servo Load
RdElk_Abort Equ $04 ;abort in ReadBlock
RdHdr_Abort .Equ $05 ;abort in ReadHeader
HrBlk Abort -Equ $06 ;abort in HriteBlock
FmiBik_Pbort .Equ 07 ;obort in FormatBlock
Bad_State .Equ $00 ;obort coused by illegal state machine state

FmiTrk_fbort .Equ $08 ;abort in FormatTrack
FmtTrk_PosErr  .Equ $00 ;abort because unable to position heads

Sparefbort .Equ $09 sobort while trying to deal with spare table
HoSpace .Equ $00 ;abort was coused by request for spacs
Sryo_R_Abort .Equ $0R ;abort while attempting Servo Recovery

Ourip fbort LEqu $0B ;abort while attempting overiopped seek



Rd_Cmn_fibort
Servo_Dead

Seel_Abort
Hr_Lan_fAbort
Bad_Passlord
Bad_Farams
Sprint_Abort

Host_OurFlow

Pro_Cmnds
biag_Lmnds
Sys_Cands

.Equ $oc ;abort while executing system read

.Equ $00 ;aborted because of servo failure
‘.Equ $0D ;abort while exacuting a seek

.Equ $0E ;abort while executing Hrite_LCommon
-Equ $oF ;oommand string had wrond password
Equ $10 ;command had illegal parameters
.Equ $11 ;illegal spare count command

.Equ $12 ;Host sent too much data!
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Constant Definitions: External Eprom Stuff

.Equ az
Equ 19
Equ oz
.Page
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ReadArray:
RSctrbop:
RHdrGap:
RHeader:
RDatabap:
FDummy:
RBufferi:
RBuf {Crc:
RBuf 1Ecc:
REndGap:
RBuf 1Pw:

BilockiD
StatusArray

ReadHdrArray:
RHSctrbap:
RHHdrGap: -
RHHeader :
RHDataGaop:
FHDummy :
RHBufferi:
RHBuf 1Cre:
RHBuf tEcc:
RHEndGap :
RHBuf 1Pw:

1 Constant Definitions: Extarnal Pam Stuff

CERRRIRIIRIRRIIRIINRII2

-~

.Block
.Block
.Bilock

-

JORG $1000
.Block 0,10
Block 0,1
.Block 0,6
.Block 0,7
.Block 0,1
.Block 0,332
.Block 0,2

0,6
0,1
0,4

-

-Equ 512 ;offset of controller useable space
.Equ  RBufferi - 4

.O0RG = $1000
.Block 0,10
.Block 0,2
.Biock 0,6
.Block 0,6
Block 0,1
:Block 0,532
.Block 0,2
.Biock 0,6
.Block 0,1
.Block 0,4

e



RdH_Stat_Array .Equ FHHeader - 4

.ORG $1000
Hritefirray:
HSctrGap: .Block 0,10
WHdrGap : .Block 0,1
WHeader: .Block 0,6
HbataGap: .Block 0,14
HWDataSync: .Bilock 0,2
WBufferi: .Block 0,332
WBuf iCrc: .Block 0,2
WBuf {Ecc: .Biock 0,B
WEndGap: .Biock 0,2
WBuf tPw: .Block 0,4

.ORG $1000 + $20
FormatArray:
FSctrGap: .Block 0,10
FHdrGap: .Block 0,15
FHdrSync: .Block 0,2
FHeader-: .Block 0,5
FDataGap: .Block 0,14
FhataSync: .Block 0,2
FBuffer!: .Block 0,532
FBufiCrc: .Block 0,2
FBufiEcc: .Block 0,6
FEndGap: .Biock 0,2
HBlkFanca: .Block 0,4 ;fenca to check for host write overruns
Cmnd_Ptr .Equ  HWBufferi-? ;host passes command here!
BufZArray:
BufDummy : .Block 0,1
Buffer2: .Biock 0,532
Buf2Crc: .Biock 0,2
BufZEcc: Block 4,6
Buf2Pw2: .Block 0,4
CStatusi: .Biock 0,4 ;Controller Stotus
CStatusi: .Block 0,4
CStatusz: .Block 0,4
CStatus3: .Block 0,4 ;Last Requested Block Humber
CStatusd: .Block 0,4 ;Last Host Command: wordO
CStatuss: .Block 0,4 ;Last Host Commond: wordi
Coigtush: .Block 0,4
End_CStatus .Equ P

LogicalBlock .Equ CStatus3

SrvoCmndBuf : .Block 0,5 ;5ervo Command Buf fer

S _Cmnd_len .Equ 3 ;Length of ServoCmndBuffer
S5tatusi: .Block 0,5 ;Servo Status

Sparefirray:

SparePwl: .Block 0,4

SpoareTmStap: Biock 0,4

FmiOffset: .Block 0,1

Fmtintrl: .Block 0,1

SegPtrfirray: .Block 0,128

Spriount: Block 0,1



BadCount : .Block 0,1

SpareBi thap: .Block 0,10

SpareTable: .Block 0,304

Map_Table: .Bltock Q,NbrSctrs

SpareCheck : .Block 0,2

SparePwz: .Block 0,4

Sparelength .Equ .FC.-Sparefrray

SpareEnd: .Block 0,Blockiength—Sparelength

Abort_Stat: .Block 0,16 ;last abort info

Cachel ength .Equ NbrSctrs+1

CachStat: .Block 0,Cachelength

Cachefirray: .Block O,4¥Cachelength

StackPtr: .Block 0,2

Heap .Equ PC.

StartBlock .Equ Heap

BikOffset .Equ StartBlock+3

Bikindex .Equ BikOffset+i

PBlock .Equ Heap

TLElock .Equ PRlock+3

Cur_THS .Equ TLBlock+3

TopOfStack .Equ $17FF  ;top of axternal stack
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b Interrupt Stuff
e
»

SN NSNS 22222220000

E

Dmi_PosHeads .Equ $G0

Dmt_C00 .Equ  $01 ;Command $00

Omt_CO1 .Equ $02 ;Command $01

Dmt_£02 Equ  $03 ;Command $02
Dmt_ReadBlock  .Equ $04 ;Routine: ReadBlock
DOmt_ReadHdr .Equ $05 ;Routine: ReadHdr
Dmt_lriteBlock .Equ $o6 ;Routine: HriteBlock
Dmt_FormatBlock .Equ $ov ;Routine: FormatBlock
Dmti_FmitTrack .Equ $08 ;Routine: FormatTrack
Dmt_LciScir .Equ $09 ;Routine: LocateSector
Dmt_Recal .Equ $0A ;Routine: Restore

Dmt_ U .Equ $0B ;Routine: HriteUerify
Dmt S R : .Equ $oc ;Routine: SerwcRecovery
Dmt_Overiap .Equ $00 ;Routine: OverlappedSesk
Dmt_Rd_Common  .Equ $0E ;Routine: Read_Common
Dmt_Sesk .Equ $oF ;Routine: Seek
Dmt_Seruolk .Equ $10 ;Routine: ServoOk
Dmt_lr _Common  .Equ $1i ;RBoutine: Hrite_Common
Omt_TrkCnt .Equ $12 ;Boutine: TrackCount
Dmt_S_Cand JEqu $13 ;Routine: ServoCmnd
Dmt_S_Stat .Equ $i4 ;Routine: ServoStatus
Dmt_S_Store Equ 15 ;Routine: ServoStore.
Dmt S _load {Equ §1i6 ;Routine: Servoload
Omt_Nal .Equ 500 ;DeadManTimer count

;¢ 1RGO Befinitions



Timeri
TimerD
Serial _Dut
Serial_In
irg_Sector
trg_index

.Equ
.Equ
.Equ
.Equ
.Equ
.Equ

.LSTOFF

$20
%10
$10
$08

$01

:Timer 1 interrupt

;Timer O interrupt

;Sio transmitier reoady

;5i0 receiver ready

;Negative edge on secior mark
;Hegative edge on index mark



