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i Moduie: Servo
3
b This module contains all the specifications and source code for
i¥ controlting the Hidget Serwo Board ( i.e., communication
i protocol, seek and head positioning, spare table lookup, ete. 2
"3 :
s PROCEDURE Overlap( Response : BYTE { !rfl }
0¥ CommandType : BYTE { irQ }
0 BlockType : BYTE { !r8 }
i BiockNumber : 3 BYTES { IrC:E }
;> Random : BOOLEAN { Ir7/Bit 7 }
i F Offeet : 3 BITS { 'r?/Bits 2:0 }
: }
;)
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e Function: OuverbLap { DverLapped Seek }
;¥
;* This function allows the drive to begin a seek operation
M { if ohe is needed } before getting tied up with the 505
e dr fuar
g Inputs:
;¥ Responhse cBYTE { irA }
;¥ CommandType : BYTE { ir9 }
0¥ BlockType : BYTE { 1r8 }
;? BiockMumber : 2 BYTES { irl:E }
M Random : BOOLEAN { ir?/bit 7 }
;* Offset : 3 BITS { Ir?/bit 2:0 }
; Qutputs:
i BlockStatus : BYTE { ir0 }
;® Local Uariables:
i Retry : BYTE { Ir4d }
;¥ Algorithm:
oy
3 BEGIH
0¥ IF ¢ Srch_Cache{ BlockNumber, Rondom 3 3
i THEHN
oE {F { Srch_fache Head < Head 3
;¥ THEN
e SelectHead{ Srch_Cgche Head
b Hegd := Srch_facha. Head
0T Sector = Srch_Cache.Sectior
iF Hek_Read
e ELSE
Mg Retry = 4
B Temp := False
; PEPEAT

o

.



;2 Retry = Retry - 1
;2 Temp := PositionHeads( Nolait, Dmi_OuverLap, BlockNumber
3}
;2 UNTIL MOTC Recovery Y OR Temp OR ( Retry =0 2
Sy
;¥ IF HOTC Temp » THEN Abort
;¥ BlockStatus = PositionHeads Status
;? Templyl := PositionHeads . Gyl inder
i TempHead := PositionHeads Head
e TempSector := PositionHeads.Sector
;? iF ¢ CommandType = Hrite ?
;2 THEN Get_lrite_Datal Response >
;Y ELSE Ack_Read
M Load_Cache
;¥ Seek{ TempCy!, TempHead, TempSector ?
3 END
E;}}}}}>}}}}})}}}}}}}}}}}}}}}}}}}
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Fin
fOuarliap:
Call Srch_Cache
Jr Nz, DurLapSesk
Tm BikStat, #CachHdChg ;check for a head change
Jr Z,0ur_Ld Sctr
Xor Head, #01 complement the head value
Push  ir0 ;save Srch_Coche result
Ld trE Head
Ld 1r0, % HIBYTE. SelectHead
Ld Ir{,# LOWBYTE. SeiectHead
Call Bark _Lall
Ld 1r0, % HIBYTE. Load_Cache
id iri,#® LOWNBYTE. Lood_Lache
Cali Bonk_Call ;update the cache
Pop ir0 ;retrisve srchocache result
Our_id Scir: And ird, #81F :mask off ail bul sector info
Ld Sector, IrQ
Jr Jurip_End
OurlopSeek : id v, # HIBYTE. Crwrilogical
Ld i1, % LOWBYTE. Crwrtlogical
Call Bank_Lall
id ird, #4 Betry = 4
Ourip lp: Cir Irg ;noc wait
Ld irQ, % HIBYTE. PosHeads
Ld ir-1,% LOWBYTE. PosHeads
Catl Bank_Call
Jdr Hz,Ourip 2

Tm Excpt Status, #ecovery



Jr Z,0urip_1

Dinz ir4d Ourip dp

Ourip_1: Cir ir0 ;byte O
Ld Iri,#Stgt_Srvo
Cali SetStatus
Cail Abort
Qurlp . 2: Ld frg, % HIBYTE. Ext_Push
Ld tr0,® LOWBYTE. Ext_Push
Call Bank_Call
Ld 'r0, % HIBYTE. Load Cache
Ld iri,# LOUBYTE. Lond_Cache
Call Bank_Call ;update the cache
Ld irD,#® HIBYTE. Load_Logical
Ld Iri,®* LOWBYTE. Load_Logical
Call Bank_Call
Call Srch_Lache ;make certain block iz in cache
Jie Z,0urlp _S_1

Call fbort

Gurlp 5_1: Cir Cache_indax
Ld el ¥ HIBYTE. Ext_Pop
Ld ir{,% LOWBYTE. Ext_Pop
cail Banlk_Call
Ld ir0,% HIBYTE. Seek
td Ir1,# LOUBYTE. Seek
Call Bank _Call
Durlp End: Ret
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Procedura: Saek

This procedure accepis cylinder, head, and sector ualues
and then calis position heads.

inputs:
Cylinder: WORD { {IrC }
Head = : BYTE { IrE }
Sector © BYTE { irF }

- Dutputs: { none }

Giobal Varibles Changed:
Cylinder, Head, Sector
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fAlgorithm:

BEGIH
i =4 '
WHILE € i > O > AND NHOT{ PositionHeads{ Hait,
Dmt_Seek, Cylinder, Head, Sector > DO

i=1i-1
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IFCi=02

THEN. Abort
ELSE

GlobalCyl inder := Cylinder
GlobalHead := Head
GiobalSector = Sector
Sectorlount := Sectorfount + 1
DiskStat Parked = False
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DRV R

END
;>;>>>>>>>}}>;>>>>>>>>>>}>>>>>>>
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Seelk: ,
Ld fr1,82
Seek_ip: Push  irt ;save counter
td ir8,#ldait
td ir1,%Dmi_Seek
Call PosHeads
Pop Ir1 ;get countar back
Jr Nz, Sesk_End
FPush Ir1 ;save counter
bd e2,# HIBYTE. 20 ;wait 200 ms baforse retrying
Ld 'r3,% LOWBYTE. 20
Cail Mshait
Pop Ir1 ;get counter back
Ojnz Irl,Seek l1p
Ld IrQ, 80 ;byte O
Ld irt, #¥Stat_Srvo
Call SetStatus
Cail Abort
Seak _End: or DiskStatus, #0n_Track
td Cylinder,irl
Ld Cylinder+i, irD
Ld Sector, IrF
Incw SeakCount
And - DiskStat, #$FF-Parked
Jp Bank_Ret
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Function: PosHeods { Position Heads }

This function is responsible for postioning the heads of
the drive. There are iwo ways of positioning the heads vig this
rautine: 1) Specify g logical hlock number ¢ where all the
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USER accessabie blocks are numbered from O to n—1 3 or 22
by specifying the Cylinder, and Head number of any track
on the disk surface.

The way that PositionHeads interprets the block number is
control ied by the input parameter Logical { i.e., IF Logicai
THEN BlockMumber iz a Logical BlockNumber ELSE BlockMumber
is Cylinder and Head >.

The Spare Tabie is searched OMLY if Logical is true, this is
consistent with allowing a diaghostic program to get to any
spot on the disk independent of the data stored there.

Inputs:
Hait : BOOLEAN { Ir8/hit 6 }
Parent . BVYTE {irB }
Cyl inder : WORD { tIrC }
Head : BYTE { IrE }
Sector : BYTE { irF }
Qutputs:

PositionHeads : BOOLEAN { Zero Fiag; i.e., Zero is True if
PositionHeads is True }
Globai Variablas Changed:
Cyl inder, Head, Sector, Cur_Cyl

Local Uariables:

Seek, PositionDone : BODLEAN { !rd4, 1r3 }
Cul, Hognitude : HORD { < irC, trD 2, { Ir5, Irb }
Hegd, Sector, { IrE, IrF }
PosRetry, SioRetry, {1r?, IrA }
Direction . BYTE {irg }
Algorithm:

BEGIHN
SetleadManT imer{ FositionHeads, Parent 2
SeiectHeqd({ Head
Seelk = Calchagnitudelirection{ Cyl, Magniiude, Direction
iF ¢ GiobalHead <> Head > AND DiskStaius.Hrita THEH Sesk = Trus
GiohalHead = Head
GlobaiSector = Sector
PosRetry = 2
REPEAT
IF Seek AND Serwvo(k{ RecalcMoghndDir { Boolean returned in !'r0 } )
THEM
IF RecalclaghndDir THEN Seek := CalcHanitudeDirection? Cyl.
Hagnitude, Oirection
SicRetry = 2
WHILE ¢ SioRetry » 0O > AND
HOT< ServorStored AccessUar+Directiont
Magnitude!l 1 1, Nognitudel 2 1,
futclffset, O > OO
iF RBecovery

THEH

ResaiSeruo

SioRetry := SioRetry - 1
ELSE

SioRetry = 0

IF Hait AND ¢ SiocRetry > O 2

THEN WHILE NOT{ SeruoReady » 00 BEGIN END
PozitionDone := NOT{ ServoError
PosRetry .= PosRetry - 1
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PosHeads :

Cle Maghir:

F_id_SeiHead:

P_Ld_Retry:

FosHds_Rpt:

PosHds _Hhile:

PosHds_4:

PoxsitionHeads
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.FIN

Call

id
Catl

Call

Cp
Jie
Tm
Jr
iLd

Catl
Ld
Ld

Or
Jr
Cali
Jr
Tm
Jr
Calli

id
or
Or
1
id
Ld
Call
Jr

Tm
Jdr

Call

Call

catl -

Oinz

Calt
Tm
Jr
fOinz

UNTIL NOTC Recovery > OR PositionDone OR { PosRetry = 0 2
CiearDeadianT i mer

{F PositionDone THEN Cur_LCyl := LocaiCyl inder

1= PositionDone
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Internal

Ext_Push ;save callers variables

ird, #0mt_PosHeads

Set_Omt ;set Dead Man Timer
CalcMaghir ;get relative position
Head, IrE ;IF GlobgiHead <* Head..
£,Pid Retry

DiskStat, #ir_0Op
Z, P id Seitead
trd 81

SelectHead
Sector, IrF
irv?,%2 Retry = 2

ird, ird ;test for Seek On

Z,PosHds_4 ;if no seek then get out

Servolk ;test if Servo iz in a reasonable siate

Z,PosHds_3 ;if not ok then retry

DiskStatus, #¥0n_Track ;check for recalc of magnitude and direction
Hz,PosHds_Uhi la :
CaicMaglir

1rd, Seak_Type

ird, r9 ; Plus Direction
IrQ, Ir5 ; Plus Iis Magni tude
irt,Irb [ Ls Hognitiude
ir2, %0 f_futo

'r3,#5 Rate 57 6

ServoCmnd

Mz,PosHds_4

Excpt Siatus,®Recovery ; IF recovery
Z,PosHds 5

ResetServo
UpDate_Hdr
CalcMaghir
irfA,PosHds_Hhile

LoadStatus ;sample ServoError

1rQ, #SerucEre

Z,PosHds 3 ;if servo error then reiry
ty?,PosHds_Rpt



Jr PosHds 3
PosHds_3: Tm Irg #liait ;IF Hait AND NOT{ ServoRdy ?
Jr Z,PosHds_ 5
Tm Ir0,#ServoRdy  ; THEMN loop until timeout OR ServoRdy
Jr Z2,PosHds_+4
PosHds_5: Call Cir_Dmt
Call LoadStatus ;sample ServoError
Tm Ir0,#ServoErr  ;check if position done
Jr Nz,PosHds_©
Ld Cur_Lyl, IrC
Ld Cur _Cyl+i, irD
PosHds_6: Push Ird ;sove status
Call Ext_Pop ;get caller's variables back
Pop trQ : ,
Tom irQ, #8SeruoErr (return Z2 = true if servo error
Ret
SelectHead: Or irE, IrE ;tezt for Headl or Headi
Jr Z2,5et _Headl
Or Pori3, HsD ;seiact head |
e SelHd_End
Sel_HeadO: find Port3,#$FF-Hs0  ;seiect head O
SelHd_End: Ld Head, IrE
Jp Bonk_Pet
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;} Function: CalchagDir { Calculate Magnitude and Direction }
;> This function tokes the current cylinder rumber { from the
;e conwersion of the logical block ) and generates a magnitude
i agnd direction from the the position that the heads are
b currently at { the servo needs to know o BELATIVE distance,
o not an absolute distance .
;> Inputs:
¥ : LocalCylinder : WORD { !rC, IrD }
r
x
M Tutputs:
® CalcMagDir : BOOLEAN { ir4 }
i r Magnitude : WORD { 1rS, Irg }
¥ Direction : BYTE { r3 }
;} Local Uariagbies :
o Temp : BOOLEAN { }
;2 GlobalPTR : PTR { ir2, Ir3 H
;> Rigorithm:
:? :
;? BEGIHN
i¥ IF LocalCylinder <r Globalfylinder
;¥ THEH = ‘
i® iF Localfyl inder » Globallylinder



CaictagDir:

C_HMaghir_Eise:

5.5kl Lyl

C_HagDir_Ret:

o> THEHN
¥

;}

3 ELSE
iy

;¥ Temp
i ELSE

M Temp
i Calctaghir
R END

;}

Direction := Positive
Magnitude = Locallylinder - Globallyl inder
Direction := Negative
Magnitude := GiobaiCylinder - Locallyl inder
= True
:= False
:= Temp
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Push IrE ;save IrE
Ld IeE, IrD ;move oyl inder down one byta to use
Ld v, Irc
Cir rC
Ld 1, Cur_Cyl
Ld ir2, Cur_Cyl+d
Cir ird
Call Sub3 ;get Cylinder - Currentlyl inder
Ld rC,irl ;replace cylinder variable
Ld rD, IrE
Fop trE ;replace Head
Eir frd ;assume no seek needed
or Lt,C MagDir_Else
Cir ird ;jassume O track seek
Clir Irg
Ld pQ, 80 set direction negative
cir Ir3 ;check for no seek condition
Or Ir3, Ir2
Or Ir3, ird
G 3, Ird
Jr Z,C_Haghir_Ret
Jr 5 Gibi_Cyl
Com b2 ;2's complement sutraction result
Com Ird
fdd r2, %1
Adc ir1,%0
td g, #Hd_Dir_Froad ;sat direction positive
Ld Ir3, Irt ; load magnitude
Ld IpG, Ir2
id Ird #31 ;set Seek
Jp Bank_Ret

L]
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‘;}
he Function: Servolk
)")
;¥ This function is responsible for determining if the
i® servo is in a reasonagble state to perform commands. In
;7 other words if ServoReady and NOT( SerucError  then
5 the servo is healthy, wealthy and wise. 1f, on the other
i hand, ServcError is active then the state of ServoReady
;2 determines the type of action to perform to try to get
;2 the servo back to a nice state:
N
2
i* Servobrror and ServoReady: Read Status
. ServorError and Hot{ ServoReady »: Data Recal
4
;¥ inputs: { none }
;2 Outputs:
;¥ ServOk: BOOLEAN { Zera Fiag, True if MOT{ Servolk 3 }
;2 RacaicMaglir: BYTE { irD }
i Local Uariables:
;® Retry : BYTE { irF }
i SioRetry: BYTE { Ir8 }
i Dore : BOOLEAN { }
s Controi lerStatusPTR : PTR { iirg }
b Afgorithm:
p*
; BEGIN
p Recaichaghir := False
G {F Becovery AND ServoBError
e THEN
;? Retry = 4
;¥ HHILE ¢ Betry » O » AND ServoError 0O
M IF ServoReady
o THEN ServoStatus{ ReadStatus, x
;¥ ¥, NormaiServoSiatus 7
i ELSE Servolmndd OotaRecal, =, 3, x 3
;2 Petry = Retry — 1
;¥ iF NOT{ On_Track > THEN RecaictagDir = True
3t Servolk = NOT{ ServoError
i¥ END
;}
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Servolic:
Push Irg
Push Irl ;save registers
Push irD
td irC, % HIBYTE. Status_Port

Ld irD, ® LOWBYTE. Status_Port



Tm
Jr
Lde
Tm
Jr

Ld

Excpt_Status, ¥Recovery ; IF Becovery
2,5 0k_End

Irg,811pC ; AND ServoError

{0, #Servokrr

2,5 0k_End

irF,#2 ;Retry = 2
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S Ok tpi:

S Dk _Dect:

SOk Else:

S _0k_tiphate:

S Ok St Rst:

S 0k _End:

or
Jr

Lde
Tm

Jp

Tm
Jr

s
Cir
Cir
td
Call

Binz
Jr

Ld
Call

Jr

id
Catl
Jr

Call
Jdr

Call
r

Lda
Tem
Fop
Pop
Pop

Jp

LSTOFF

IrF, IrF ;THEN check for retry »> O
2,5 0k _End
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irg, 2! irC ;check for servo ertar
rQ, #Servokrr
2,5 0k_End

Ir0, #ServoRdy
2,5 Dk_Fise

trd, #ReqdStatus [Load sarvo command buffer
ri

tr2

1r3,%5 _Norm_Status + S_Rate 57 6
ServoStatus ; IF NOTC SarvoStore{. . 2

IrF,S_Dle_Lp1
§_0k_End

e, ®0gtaRecal
Bestore

S 0k _Dect

tr1,%0mt_Servolk
ReadHdr
2,5 0k_S5t_Rst

UpDate Cur_ Lyl
S_0k_Deci

ResetSeruo
5 0k _Dect

irD,81HIrC ;samp e ServoError

1rQ, #8ervokre (return z = true if servo error
ird ;restore registers

IrC

irg

Banlk_Pet



