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;¥
4 Module: Srwoltiis
3
s BANK 1 MODULE
i
i This module holds those routines that moke up most of the
M4 auxiliary servo commands.
-3
i PROCEDURE ServoCmnd{ CommardSiring : 4 BVTES { 1rD:3 } )
37 PROCEDUPE ServoStatus{ CommandSiring : 4 BYTES { 1rD:2 }
iy BufferPtr : PTR { I!rE }
;v >
i¥ FUNMCTION ServoSiore : BOOLERN
b FUNCTION ServoLoad{ BufferPtr : PTR { !!r2 } » : BOOLEAN
;? FUNCTION Restore?{ RecalType : BYTE { !rO } > : BOOLERN

;: PROCEDURE SrvoRcury

SicRetry = 4
WHILE NOTY{ ServoStore( CommandSiring > » AND < SioRetry > O > 0D
SioRetry := SicRetry - 1
IF { SioRetry = 0 > ABORT
EHD

i PROCEDURE Load_SrvoCmnd
it PROCEDURE Park_Heads
0¥ PROCEDURE ResetServo
_;b
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;¥
0¥ Procedure: ServoCmnd { Send the Servo g command }
E} Inputs:
G CommandSiring © 4 BYTES { Ir0:2 }
;? Outputs: { none }
i Global Variables Changad:
;¥ SrvoCmndBuf fer
;P Local Uariables:
i SioRetry : BYTE { irg }
;? Algorithm:
;7
P BEGIN , :
;¥ SrvoCmndBuffer CommandByte ! = Ird
33 SrvoCmndBufferi LobiffByte 1 = Ird
i ¥ SrvolmndBufferl OffsetByte 1 = Ir2
.? SryolmndBufferl StotusByte 1 = Ird
>
)
g
>
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.FIN
ServoCmnd :
Srp Brk _Sys2
Call Load_Srvolmnd
Sru L lpt: Ld ir3,#%4 SioRetry := 4
Ld Ir4,5crRegl ;save command
Ld tr3,ScrRenl
Ld 'rA, ScrReq2
Ld IrB, ScrReg3
Sru L lp: Call ServcStore
Jr Mz, S5ruv_L_End
td ScrReqgQ, Ird [restore command
Ld ScrRegl, IrS
Ld ScrRegz, IrfA
Ld ScrReqg3, IrB
Ojnz rg, 8ruv Clp
Sru _C_Abort: Call Abort
Sru _L_End: Srp #irk _Sys
Jp Bank_Ret
LETOFF
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3} Procedure: SorvoStatus { Pead a status location from the sarvo }
i ‘
;7 inputs:
;3 CommardSiring @ 4 BYTES { ir(:3 }
i BuffaerPtr D PTR { HIrE }
oy
03 Dutputs: { none }
M
M Slobal Variables Changed:
e SrvolmndBuf fer
3 ® 8ByfferPir
E} Local Uariables:
i¥ SioRetry : BYTE { Ir8 }
)
;} Aigorithm:
o BEGIN
;? Servolmnd
;¥ IF HOTY Servoload{ BufferPir ) » THEN ABOR
;¥ EHD '
My
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ServoStatus:
Push 'r8 [save for caller
Srv St ipt: Call ServoCmnd
Srv St Elze: Call Servoload
i Z,5rv St _End
Srp Hirk_Sys
Cali Abort
Sru_St_End: Pop ir8
Jp Bank_Ret
S_Ragat: Call Ext_Push
Call ResetServo
Catl Ext_Pop
td 1rd, ¥DataRecal
Catl Restore
Ret
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;*
i Funclion: ServoStore
4
3
;¥ The function of this routine is to transmil @ command string
i to the Serwo Processor. The command siring is axpeactad fo
i reside in the giobal variagble
0k SrvolmndBuffer ( thus providing o record of the last command
;e sant to the serwo ). SerwoSiore then attempls o complets the
I transmission o the Ssrvo, and returns a booleon voriable
b4 indicating whether the ironsmission wos compieted or not.
4
;E tnputs: v
iy Parent : BYTE { Iri }
0® Jutputs:
i SeruoStore : BODLEAN { Zero fiag; True if iransmission failsd }
$ 4
3 Local Varigbles:
;? Retry : BYTE { ir6 }
i i : BYTE { Ird }
;3 j : BYTE { ir5 }
3 Algorithm:
5
i® BEGIN
b SruoCmndBuffer{ CheckByte 1 = GeneraieCheckBytel
;? PTR{ SruvoCmndBuffer I,
;7 Lengthy{ SrvocCmndBuffer 2 2
e Retry = 10
;e REFEAT
i FOR i ;=1 T0O S DO
i* HHILE ¢ IR0.SerialOutput = Faise > OR NOT{ SioReady > DO
I BEGIN ‘
e EMD
3z Sio.Datz := SrvolendBufferl i 1
i3 Retry = Retry - 1



M FOR i := 1 T0 ¢ value for wait of 250 usec > DO BEGIN END
3 UNTIL NOT( SioReady » OR ¢ Retry =0 }

[ FOR j := 1 TO ¢ value for wait of 400 wusec > DO BEGIN END
¥ IF ¢ Betry = 0 2

e THEM ServoStore := False

3 ELSE SerwoStore := True

i »

3}}}}}}>}>>>>>}>}>>>>>>}>>>>>>>}

ServoSiora:

Srvo St _Fpt:

£ o

Sruo Sty

Sruo 512

Sruo Nt Y

Sruo St FExit:
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Push
Srp

lrow

Tm
Jr

Oinz
fAind

Ld
Dinz

Tm
i

finz

Or
Pap
Ret
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Internal

Rp ;zoue contaxt
#irk_Sor

IrE, # HIBYTE. SrwoCmndBuffer
IrF,® LOWBYTE. SruoCmndBuffer
r8,%5 Lmnd Len - 1
Gen_Chik_Bijte

ir5,810 ;Retry := 10

IrE,# HIBYTE. SrvolmndBuffer
irF % [ OUBYTE. SrvoCmndBuffer

ird #5_Cand_Len

PortZ #SioRdy  ; WHILE MOT( SicReady >
2,5rvn_ 5t _1

Irg, #$FF-Serial Dut-Serial_ln ;olear old interrupis
trg, RIIPE ;get g command byie
Sio, Il ;send it io Ssrvo

IrE ;paint lo next command byte

lrg,®#8erial _Out HHILE ( IRQ.Seriqliut = False >
Z.8run 51 2

ird Sruvo St 1 loop "til aill command bytes are sent
Irq, ¥$FF-Serial _Dut ;elear old interrupts

{r3, %80 ;jdo a 250 usec wait
P53, 5ruo N1

PortZ #5ioRdy.  ;if HOT{ SioReady ) then Serve
2,50 St Exit ; took the bytes and is munchin’ on “em

irf, Srvo St _Fpt Retry := Retry - 1

Irg, Irb ;test for Retry = 0
Fp ;return to origingl context

External
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Function: Servoload

This function is responsible for reading o status response back
from the servo. The bytes that it receives are stored into a
buffer that is passed into the routine in the form of a FTR.
Servoload passes back to the calier o BOOLEAN variabie desceribing
whether the checkbyte wos walid ¢ i.e., the transmission was a
SUCCess.

LR LR

Inputs:
Parent : BYTE { Ir1 }
BufferPtr : PTR { 1r2:2 }

Dutputs:
Servoload : BOOLEAN { Zero flag, true if checkbyte mismatch }

R L L L L

Giobal Uariabies Changed:
Buffer pointed to by !ir2

WA W e

focal Ugrigbles:
i BYTE { ird }
TempBufPtr : PTR { lirA }
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fAlgorithm:

5.

e

BEGIN
FOR i = 1 T05 DO
WHILE HOTY irg.Serialinput > DD BEGIN END
Buffsrl i 1 := Sic.Data
Servoload = Check_Check Byte! PTRC Buffer 3, 5 2
END

moe o tw

‘e %o

DI
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Servoload:
Push Bp ;save context
Srp ¥rk_Scr jcontext switch
id Ird #5 ;load i
Srao Ld Hi: m Irg,®#Berial_in
Jr £, 5ruo Ld Mt
And !rq,#$FF—Ser?a§_¥n olegr old interrupts
id ir,5i0 ;read S0
Lde gHirE, Ir0 ; and store in buffer
tncw Hirg ;point to next location in buffer

Oinz Ir4,5rvold Ht [loop “til all bytes are read

Ld {rE,# HIBYTE. S5tatush ,get original buffer ptr
Ld IrF,# LOWBYTE. SStatusD
id ’PS 4 Jlength of huffer



Call  Chk_Chk Byte
Pop Rp ;eontext switch
Ret
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Function: Restore

-

This procedure performs a Recal operation on the servo.
Mormally, o ReadHeader operation i= to be performed after

the Servo comes ready, and the current cylinder is to be
subsequently updated. This mechanism ( doing the ReadHeader O
can be turned of f by clearing the RdHdrRecal bit in the
axception working register set.

[PEESE

L —

Inputs:

Wt e e e e s

RecalType : BYTE { Ir0 }

Outputs:
Festore : BOOLEAN { zaro flag is itrue if NOTC SeruoRdy 3 }

N W
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Algorithm:

PRI

BEGIN '
Servolmnd{ RecalType, 0, 0, 57.8K Baud
HHILE MOT{ ServoRdy » AND 2 seconds hasn't gone by DO BEGIN END
IF ¢ GiskStagt RdHdrRecal » AND SerwoRdy
THEN IF HOT( UpDats_Cur_Cyl » THEM Abort
ELSE
IF ¢ RecaiType
THEN Cur_Cyl bni b Oyl
ELSE Cup Ty Max_ Lyl
Festore := ServoRdy
END

fe s e e

e

“woowt e

DataRecal 3

N e

R

PRI IIIIIIRIIIRIISIRLS
LSTOFF
FIN
Ry internal
LSTOH
.Page
.FiN

D I A T IR

Restora:
Push ~ ir0 ;saue RecalType for later
Call  Ext_Push
Call Sat Dmt

Srp #iric_Scr

FPop IrQ ;save RecalType for laler
Push e
Cir iri
Cir ip2
Ld 1r3,%5_Rate 57 6
Srp - ®Hrk _Sys
Cail SeruoCmnd
Call Clr_Dmt

fnd DiskStat, #$FF-On_Track



Cati Set_SeekMNeeded

Ld Cur_Cyl,#HiMaxCyl ;assume FormatRecal
Ld Cur_Cyl+1, ®LollaxCyl
Pop irf ;load RecaiType from storage
Cp e, #FrmtRecal
I 2,Rest_lip2
Ld Cur Lyl ,#init HiCyl ;otherwiss DataRecaql
td Cur_Cyi+1,®lnit 1olyl
Rest _UpZ: Cir Ir3
id ird #$D5 ;max time to wait iz iwo seconds
Restore_lp: Cali LoadStatus
Tm 1+0, #ServoRdy
Jr Mz ,Rest_UpDate
Decw Hipgd
Jr Nz Restore_ lp
Cir ir :pass error status to exit
Jr Restore_ End
Fest_UpDate: Tm DiskSiagt, #*RdHdrRecqal
Jr Z,RBest_Upi
Cp Irh, #FrmtRecal [don't try to read headers heret
Jr Z, Rest_lpt
Cali UpDate Cur Oyl
Jr Mz,Rest Upl ;leave if positioned correctly
Call 35 _MoHdr header ert here is bod news!
Caf Abort
Rest tpi: td o ir,®Y
festore End: Push el soue result
Call Ext_Pop
Fop tr(d
O ird, IrD ;set zero flag
Jp Bank_Fet
LSTOFF
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Procedurs: SrvcRoury { ServoRecouery }

.
N ne

This procedure’s responsiblity is io do everything within reason

iy

P to moke certain that the Servn Processor is Healthy, Healthy, and
3% Wise; and if it con’t then there is rno point in using the Servo.
i

*

5 Inputs: { nome }

s

&

Qutputs: { rone }

t

Local Variables:
i CBYTE { 'r8 }
Error  : BOOLEAM { !rQ }

L
R T T

Global Uariables Changed:



;r on_Track, Cur_Cyl
.7
;3 Giobai Uariables Used:
P Cyiinder, Head, Sector
e
;2 Aigorithm:
7’
M BEGIN
0¥ i =8
b REPERT
;¥ Zero_Header
;® Error = Falss
s IF ServcError
i THEN Error := NOT{ ServoDk )
o ELSE
¥ Error = NOTC ReadHdr )
b IF HDT{ Error 2
02 THEN
i iF ReadHdr Cylinder <» Cylinder
. ? THEN
PRy Cur_Lyl := ReadHdr-.Cyl inder
i On_Track := False
;E IF MOTC On_Track ) THEN Seeks Cylinder, Head, Sector )
i UNTIL ¢ i = 0 » OR HOTC Error 3
iy IF ¢ i =0 > THEM Rbort
;2 END
; >
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SruoRoury:
Call Exi_Push isauve ool ier s stuff
Ld Irg,%3 ;i = §
Srvo B Rpt: Lol Zero_Header
Call LoadStatus
Tm i), #Seruobre
Jr Z,5rvo_R_Sok

Cail Serwoll

Srvo_R_Sok: Call UpDate_Hdr ; IF ReadHdr . Cylinder <> Cylinder...
i Nz,Srvo R_leque '
id v, %1 bytei
Ld Ir1,%Ctat_Seak
Cali S5et_Siatus

Call FeSeelk

Srvo_Decl: Djnz r3, Srvo B_Rpt

Sruo_R_l eqve: Call Ext_Pop ;get user's stuff back
Jp Bank_Ret : ’
.LSTOFF
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;Y
;2 Procedure: Load-SrvoCmnd { Load Servo Command Buffer }
i
i3 This procedure loads the global array ServoCmndBuffer
i with the information contained within 1r0:3
;}
;3 inputs:
I SryoCmndBufferi 0 1 : BYTE { ird }
;e SrvoCmndBufferl 1 1 : BYTE { irt }
;¥ SruoCmndBuffer] 2 1 : BYTE { Ir2 }
;® SrvoCmndBufferi 3 1 : BYTE { ir3 }
E} Qutputs: { nons }
E}}}}>>>>}>}}>}}}}}}}}}}}}}}}}}}}})}}
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Load_SrvoCmnd '
Ld Ir2, % HIBYTE. SrvoCmndBuf
id Ir3, # LOUBYTE. SrvolmndBuf
id 'r1,%4 ;lood 4 bytes
Ld irQ #SorPegld ;start with what's in ScrRegl

Ld S Cmnd ip:  Ldai giir2,8100
Ojnz irl,id S Cond 1p

Ret
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Procedure: Park_Heads

This procedure moves the heads in a closed-loop fashion

{ qceess command vs. Park command » io g location away from the
user data area. The attempl here is to provide some additional
protection from power failures, and the such, from gocidentally
writing bogus data on the disk.

C R tme s e St e
R R T e v

3?

E> inputs: { none }

>
i Outputs: { none }

>
;® Algorithm:

!}
3 BEGIN

i3 Seek{ HiParkCylinder, LowParkCylinder, 0, 0 3
s Set_Seekilesde '
;® END .

i3

SIS RRR SN NS NE2200R00 0000
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.Fin
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.FIN
Fark_Heads:
Ld SeskType, #Accass
Ld IrC, #HiParkCyl
Ld tel, #LowFarkCyl
Cir irE
Cir IrF
Calt Sesk
Or Disk5tat, #Farked
find DiskStat, #$FF-On_Track
Call S5et_SeekNeeded
Jp Bank_FRet
.LSTOFF
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o Procedure: ResetSerwo
3 This procedure is responsible for performing all the

M e M e e e e e e

K

R R )

e
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N e

AR LR

W e
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necessary tasks in resetting the servo. This includes
setting the correct Baud rates ¢ the zervo comes up

at 19 2k boud, but normaliy runs at 57.5k boud » and
positioning the heads ouvar the data fisid and kesping
the world straight gbout it ¢ eylinder is set to
MaxDataCyl inder becauss g DolaRecal positions the heqds
at the ciosest data cylinder to the inside .

inputs: { none }
Dutputs: { none
Aigorithm:

BEGIN

- SaruvoRst = True

Hait for 18 instructions ( cgbout ) to make certain that Resel is valid
ServoRst := False
Hait for 2 secs to allow moior gnd servo to get reody
IF HOT¢ ServoRdy > OR ServoError THEN Abort
Baud Rate = 19 2k
iF HOTC ServoStore!{ ReadStatus, x, x, BoudRateS7.6 + NormglStatus > 2
THEM Abort
IF NOTC Sarvoloqd( Morma!BeadStatusBuffer > 2
THEN Abort
Baud Rate := 537.86K
{F HOT{ Restore{ DaoigRecal > » THEH fAbort
DiskStatus . On_Track := Faisa :
END

Giobal Yariables Changed:
Cyl inder

EES PN N NN RN R NS N



.LSTOFF

FIN
.00 Internal
.LSTON
.Page
Fin
FasatSarvo:
And Pori0, #$FF-Not_ServoRst set Servo Reset
S_Rst ipl: Ld ip2,® HIBYTE. 3 ;busy wait for 50 msec
Ld r3,% LOWBYTE. 5
Call Hshlait
Qr Pori0, #ot_ServoRst clear Servo Beset
Ld trz, # HIBYTE. 100 ;busy wait for 1 sec
Ld ir3, % LOWBYTE. 100
Call Mshbiai t
S Rst_t: Cail LoadStatus ;get servo status
Tm ird, ¥ServoErr
Jr 2,5 Ret_Bd1
S Rst_fAbty: Ld A, e
Call Aot
5_Rst_Bdi: fArd Tmr, #$FF-TO_CntEn shatt TO
Ld Pra0,#D Prel = Mod-64,continuous;go to 19.2k boud
td T0,#1  interrupt after | byte
i Tmi-, #T0_CnitEn + TO Load
Call Set_Omi
Srp Hirk _Scr
id e, ¥ReadSiatus [ iry iolking to the Seruo
Cir irt
Cir e
id e 85 _Horm Stotuz + S_Pote 57 5
Srop #irk _Sy=s
Lali Load_SruaCmnd
Call SerunSiors
Jr 2,5 Rst Comm
Call Lood_Status
m ird, #SarunEre
Jr 2,5 Rst 1Ld
S_Fst_Comm: Ld 'rf, #¥5_ Stlore
S_Rst _AbiZ: Ld irg, #5_Rsi_fibort
' Ld rQ, #Comm_Err
Cail  Abort
S_Rst Ld: Catt Servoload
Ld Ir?, 85 1 ogad
Jr Hz,5_Rst_fAbtz
And Tmr , #§FF-TO_LntEn ;halt T8
td Prel, #§5 PreD := 1,continuous run ;go -to 57.6k baud
id T0,%#1

O Tmr , ¥T0_LCntEn + TO_ Load

Srp #rk_Scr
td - ird, #OgtaRecal
Cir i



Cir r2
td Ir2,#5 Rate 576
Srp #irk._Sys

Call Load_SruoCmnd
Cail ServoStore
Ld irfi, #5_Store
Jr Z,5 Rst_Abt2
Call Clr_Dmt
Ld Ird #3805 ;wait for max of 2 secs
Cir ird

Reset S _1p: Calli LoadStatus
Tm 1rd, #ServoRdy
Jr Mz,Reset 5 _End
Dacw Pird
Jr Mz,Reset S 1p

Reset _5_End: find DiskStatus, #$FF-0On_Track-0f fset_0n

oo
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s Tmoy ‘e e e o
e
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e
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SRR )

Or DiskStatus, #Sacklompiate
id Cur Ly, #init Hilyl
Ld Cur_Cyl+1, #ini L Lolyl
Jp Bark_Ret
LETOFF
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Procedure: Set_SeesikMNesded

Thiz procedure acts in much the same fashion for the
LogicalBlockCache az DiskStat On Track does for simple
sesks. it kesps o legilimaise sesks belwsen icw reguests
for the =oms biock rumber from returning o bogus resuii.

Inputs: { rone }

Outputs: { none }

Algorithm:

BEGIN

FGR i := 1 70 Cachelength 0O

CachStatl i 1.S5ackNesded = True
END
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Set_SeekMNeeded:

Ld Ip2,#® HIBYTE. CachStat
hStat
Ld iri,#achel ength



S Seek_Lp: Lde ir, 81102 ;get arroy value
or Ird, #CgchSeek
td bjnz Ir 1,5 SeekN_Lp
Jp Bark _Ret
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