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7
it Module: Pesident
53
M This moduie contains all the routines ( besides the 28 initialization
b procedures ) that must be resident within the 28.
;¥
;Y RESIDENT PROCEDURE Bsy.Lir< MemAdr : PTR { !lkrk_io+l } 2
i Response : BYTE { Wrk_lo+$A }
i Cmnd_Fending © BIT { Wrk_io+$BE/Bit 7 }
a7 iBsy : BIT { Wrk_io+t§B/Bit 6 }
PR b
;2 RESIDENT PROCEDURE Wait_Cmd{ Cmnd_Pending : BODLEAN { irB/bit 7 }
i Response : BYTE { irf }
57 1Bsy : BOOLEAN { !rB/bit 6 }
i MemAdr : PTR { tirC }
PR K
id RESIDENT PROCEDURE Geat_lir_Data( Response : BYTE { 1rQ@ } 3
i RESIDENT PROCEDUPE FAck_Read{ PResponse }
;¥ RESIDENT FUNCTION Wr_Resident : Status : BYTE { !rD }
b RESIDENT FUNCTION Fmt_Resident : Status : BYTE { !rD }
;3 RESIDENT FUNCTION RdHdr_Resident : Stotus : BYTE { 'rO }
;¥ BRESIDENT FUNCTION Rd_Resident : Status : BYTE { ir0 }
i3 RESIDENT SubFUNCTION Start_StMach
i? FUNCTION Sub3¢ A, B : 3 BYTES { !r0:2, IrC:E } > : 3 BYTES { Ir0:2 }
i FUNCTION Add3¢ R, B : 3 BYTES { Ir0:2, IrL:E } > : 3 BYTES { r0:2 }
it PROCEDURE Set_RamBank{ Ram_Bank : BYTE { ir0 } >
f PROCEDURE Set_led{ State : BIT { r0/it O } 2
:? FUNCTION LoadStatus : BYTE { trd }
;Y PROCEDURE SetStatus{ SigtusByte : BYTE { 'r0 }
:? Uglue : BYTE { Irt }
;? b
G PROCEDURE Set _Dmt{ Parentt, ParentZ . BYTE { IrB, r0 } 3
P PROCEDURE Cir_Omt
5t FUNCTION FormatBlock{ Paraent : BYTE { irg8 } » :
;¥ BOOLERAN
33 Status : BYTE { 1rD }
4
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b4 Procedure: Bsy Llr
Dk .
s Inputs:
i Response : BYTE { Wrk_lot$A }
;? Cmnd_Pending : BIT { Hrk_lo+$B/Bit 7 }
;? iBsy D BIT { Hrk_Io+$B/Bit 6 }
;3 MemRdr D PTR, { tirC }
s
o Dutputs: { none }
¥ BEGIH

0¥ WHILE CMD DO BEGIN END { busy wait on CHD }
;¥ Set up memory select: Apple {~-r Hem
;¥ Memory_Address_Register := Memfdr

LY

-



;? Reset BSY )
i3 WHILE HOTC CMD > DD BEGIN END { busy wait on CMOD- }
;¥ JUMP{ Start_Command ) { begin a new command }
;2 END '
;}}>}>>}>}>>>>>>}>}}>>>}}>>>}>
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Clir_Bsy:
Srp #rk_lo
Ld 1Port2, #Not_StartL+Disk Memt+Drwl_Read+Bsy
Lde eHipl, IrC
td P3m, {F3m_StHach
And IPort3, IDm_fask ;set DM/loFort to Low
td Pim, PO im_SiMach
Ld IFort2, #Not_Startl+0isk_Mem+Drwl_Read+Bsy ; toggle ACOE
Tm irB, #ul tilr ;check for mutli-write command
o Z2,Clr_Bsy Rd
Ld 1Pori2, #Not_Startl+Apple_Mem
Jr Clr_Bsyt
Cir_Bsy Rd: id 1Pori2, #Not_Stortl+Appie_Hem+Drwl_Read
Cir_Bsyi: Ld irF, #Cmd ; ioad mask
Ld IrC,® HIBYTE. Cond_Ptr ;Memfdr = Commond Buffer
id irD,# LOWBYTE. Cmnd_Ptr
Bey ipZ: Tm Port2, irF ;test for CHMO active hi
dr Z.Bay 1p2
; % 7/ InLline code, done for SFEEDI!
(LETOFF
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H :
;¥ Procedure: Hait_Cmd
;2
DY Inputs:
0 Cmnd_Pending : BOOLERN, { irB/bit 7}
;? Response : BYTE, { 'rA }
P IBsy : BOOLEAM, { !rB/bit 6 }
;¥ HemAdr : PTR, { tirC }
;r
i Outputs: { none }
E> Algorithm:
;?
;3 BEGIN
i ¥ Set up memory select: Apple <—>» 78
;e WHILE NOT{ CMD > DO BEGIN END { busy wait on CHD- }
;¥ Hrite! Response » io Apple
;¥ Set BSY



;¥ WHILE CHD DO BEGIN END { busy wait on CHD }

;Y Feqd{ Apple_Resonse > from Appie

;3 IF ¢{ Apple_Response = $55 »

i3 THEN

G IF NOT{ IBsy

;Y THEN

3 Hemory_ Address_Register = Memfdr

;7 Reset BSY

¥ WHILE NOT{ CMD > DD BEGIN END { busy wait on CMD- }

3y Set up memory select: Z8 (—: Mem

¥ IF Cmhd_Pending

i * THEN RETURN

i ELSE JUMP( Start Command > { begin a new command }

3 ELSE ABORT{ Appie_interface_Exception, Cmnd_Pending,

;2 Response, Apple_Response )

;¥ EHD

; c ¥

SERPIIIIIIIIIIRIIIIIRIIIINRILID
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Hait Cmd:
td FOlIm, tPOIm_image ;restore port to locod ade
Ld {Port2, #Hot_Startl+Disk _Mem+Dral _Read
Lde Biirl, IrC ;set external memory address

Hait Cmdi: Ld iPori2, #Not_StortL+28_App | e+Drwl _Read
Ld POim, #*PO_02_Adr+P0_47_0ut+Stack_ In+P1_0ut
Ld Portl, ird ;Apple geis Response
Ld Port2, #Not_StartL+Z8_RppletDrul _Read+Bsy
Ld irF, %Cmd
Ld irE,#Apl _Ack ;get ready for response
iLd trD, ®#1B=y

Cmd_Lp2: Tm Portz, trF ;test for CHO inactive low
Jr Nz,Cmd_Lp2

;Moke Portl an input
Ld PO im, #P0_03_Adr+PO_47_Out+Stack_IntPilin
Ld Port2, #ot_StartL+Disk _Mem+Drwl_Read+Bsy ;sirobe AOE
id Pori2, ®Not_StartL+28_AppletDrul _Read+Bsy ;strobe AOE
Cp Portl, irE
Jdr Nz, Cmd_NotRck

Cmd_TstBsy: Tm irg, irD ;test iBsy

- Jr Z,No_IBsy
;get bock to System access
Cmd_Leaue: Ld POim, *Pﬂim_!mage
‘ Ld ~ iPQP*z_#ﬁot_StartL+BSg+28_ﬂem+DPmL_ﬂead

Ld P3m, !P3m_image

Srp CBlrk_Sys ,
Fet . ;resume command



SHMEM <= Hostluwr:

schange DI to output

Ho_IBsy: Ld P3m, |P3m_StMach
And tPort3, iDm_Mask ;set DM/ioPort low
Ld iPori2,8Not_StartlL+Appie_Mem
id IrF, #Cmd
Cmd_Lp3: Tm tPori2, IrF ;test for CHMD active hi
Jr Z,Cmd L p3
Ld PO1im, {POIm_Image
Ld Por12, #lot _StartL+28_Mem+Drwl _Read
Ld P3m, IP3m_Image
Tm irB, #Cmhd_Pending
Jp Z.5tart_VUector
Ret
Cmd_NotAck: Ld IrF, Porti

id POim, PO Im_image

Ld P3m, P3m_lmaga

Ld PoriZ, #Not_Star il +Bsy+Z28_Hem+Druwl _Read
Srp #rk_Sys

Cp Hrik_lo+$F ,#Free_Proc ;check for Freeing up the bus
Jp Z2,Free_lUector

Ht_Cmd_Hak : Push Hrk_lo+$F
Cali CirNHormStat
Clr Irlt ;byte 0

id iri,#Bad_55
Caitl SetStgtus
Pop ra
Call Abort
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3 ,
iy RESIDENT ROUTINE { source code is in Resident.Assem }
;?
h Procedure: Get Wr Data { Get Write Data from Host }
;)
;¥ Inputs:
i Response : BYTE, { Wrk_io+$R }
3y
i
i BEGIN
b Hait Cmd{ Command_Pending, Response, MotliBsy, HBufferi ?
;3 Hait Cmd{ Command Pending, EndlriteResponse, IBsy, HBufferi!
;3 END :
_;} : .
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Fin
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Get r_Dota:
grp #irk_lo
Ld Irg, #Cmnd_Pending ;Cmnd_Pending := True, iBsy := False
Ld IrC,# HIBYTE. WBufferl
Ld IrD,# LOUBYTE. HBufferi
Call Hait_Cmd
Ld IrA, $End_Hr_Response
Ld IrE,#%Cond_Pending+!Bsy ;Cand_Pending := True
Call Hait_Cmd
Srp #irk_Sys
Rat
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;3
:? RESIDENT ROUTINE { source code is in Resident.Assem }
;} Procedure: Ack_Read { Acknowiedge read command, set BSY }
B
P Inputs:
i Responise : BYTE { Wrk_lo+$A }
Y .
;¥ Jutputs: { rone }
;e
i BEGIN
e Hait Cmd¢ Command_FPending, Response, Bsy, x 2
;¥ END
';.1'
SETIIRIEIFIIFIIIIIIIIRIENIIIYY
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.bo internal
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Fin
Ack_Read:
Srp #irk_io
td irB, #Cmnd _Pending+iBsy
Call Hait_Cmdi
Srp #lrdk_Sys
Rat
LSTOFF
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;¥
i® Function: Wr_Resident { Write Resident }

;2 This function exisis primarily because the architecture of the
pE Hidget Controller preventz the Z8 from executing instructions



from external program memory while thr state machine is running.

;7
3
i Inputs: { none }
;3
¥ Outputs:
;? Status: BYTE { Ir0 }
e Algorithm:
Ty
;3 BEGIN
P4 Msel0:1 := Disk <-—3 lem
;2 Set-up external ram qddress counter for HWRBITE
i OiskRW = Hrite
3 RdHdrH := False
i * IF { Cylinder * BHi_LCylinder >
e THEN
;¥ PC = True
iF RHI := True
;® ELSE
22 PC := False
i ¥ RUl := False
;? StartStatelMachine
i F END
G
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Hr_Resident: Srp #irk_lo
Ld Pori2, #Hot_StartL+Bsy+Disk _Mem

td IrE,Hi_Rwi_Req

id irF, Lo Ruwi_Reg

Sub irF,Cyl indar+1 ;check for { * RHI_Lylinder 2
She irE,Cyl inder

Jr Lt HPC_Else

Ld IrfA,#$7F ;bits inactive

Jr WPC_End
HPC_Else: id IrA, #$7F-RUI-PC
WPC_End: Jr Rd_Res2

.LSTOFF
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Function: Fmi_Resident { Format Resident }
This function exists primarily because the architecture of the

Hidget Controlisr prevents the 78 from executing instructions
from external program memoty while thr state machine is running.

T ter e w e Tes o s M
L L R R e
N

Inputs: { none }



Outputs:
Status: BYTE { Ir0 }

W N

Algori thm:

>

;2 BEGIN

;2 Hsell:1 := Disk <-—> Mem

;¥ Set-up externhal ram address counter for FORMAT
;¥ DiskPH = Hrite

i RdHdrH := True

;3 IF ¢ Cylinder > BHI _Cylinder )

;¥ THEHN
0

3

o

s

3

o

i

‘:
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PC := True
RHl = True

ELSE

PC := False

Rl := False
StartStatelMachine

END

L N X T s

.LSTDFF

Fin

0D internal
LSTON

.Page

FiN

Fmt_Resident: Srp #irk_lo

Ld Fori2, #Hot_Siartl+Bsy+Disk_HMem
Ld rE Hi_Rwi_Reg
Ld irF,.Lo_PRwi_Reg

Sub IrF, Lyl inder+1 ;check for ( > RHI_LCylinder >
Sbc IrE,Cyl inder

Jr Li,FPC El=e
Ld IrA, #¥3FF ;bits inoctive
Jr FPC_End

FPC_Else: Ld . irA, ®$FF-RWI-PC

FPC_End: Ld irE,# HIBYTE. Formatfirray
id IrF, % LOWBYTE. FormatfArray
Jr Start_StMach
LETOFF
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Function: RdHdr_Recident { RBead Header Resident }

This function exists primarily because the architecture of the
Widget Controller prevents the 28 from execuling instructions
from external progrom memory while thr state machine is running.

SRR L

'

e

L L T ST I P VY Y

inputs: { none }



s
[ Qutputs:
ir Status: BYTE { Ir0 }
-3
i¥ Aigorithm:
3y
i3 BEGIN
;3 Msall:1 := Disk <{—>» Hem
iy Set-up external ram address counter for READ
IF DiskBH := Read
i ¥ RdHdrH = True
i Rl := False
i PC := False
;7 StartStatellachine
G END
;>
IEIIRIIRIIIIIIIIIEIIIIFIINRINIING
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RdHdr_Feszident:
Srp #irk_lo
Ld IrfA, #$FF ;bits irmctive
Jr Rd_fes1
LSTOFF
.oo External
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e
p Function: Rd. Resident { Read Resident }
E} This function axists primariiy becouse the architecture of the
:? Hidget Controller prevents the 28 from executing instructions
:? from exterral program memory while thr state machine is running.
-
E} Inputs: { none }
L ¥
3T Outputs:
o Status: BYTE { Ir0 }
iy
p Algorithm:
¥
P BEGIN
] Msal0:1 := Disk <—> Mem
e Sei-up external ram address counter for RERD
iy DiskBH := Read
37 RdHdrH := False
;> PC := Falsse
b FHl = False
;3 StartSigtetlachine
> END
M ‘
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.DD Internal
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Fin
Rd_Resident:
Srp #irk_lo
Ld IrA, #7F hits inoctive
Rd_Resi: Ld tPort2, #Not_Stortl +Bsy+li sk_Mem+DOrwl_Read
Rd_ResZ: Ld IrE,® HIBYTE. Readfrray
Ld irf,% LOWBYTE. Readfirray
: v/ ;in-Line code for Spead!i
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;3 SubFunction: Start_StHach { StartStateMachine }
cx
i Thiz is a routine that is shared by all the resident state mochine
ped routines and exists primariiy for the purpose of saving space. it's
i function is to complete the set-up for the state machine ond then
;2 start it up and wait for it to finish.
:F BEGIN
¥ Z8 Port 3, Bit 4 ;=0 {'instead of OM it is an /0 port }
I 23 Port 1 := Input { keep 28 from conflicting with Disk data }
;2 SectorsRead = 2 ¥ NumberlfSectors
;2 HHILE Sectortark DO BEGIN END
e Startl = True
;? WHILE NOT( SectorDnl ¥ AND ( SectorsRead <> 0 > DO
iy ‘BEGIH
;? IF Sectoriark
;? THEHN
i* Sectorsfead := SectorsRead - 1
I WHILE Sectorfark DO BEGIN END
b END
I 28 Port 3, Bit 4 := DN
;2 Z8 Port 1 = Address/Data
R Msell:1 := 28 <--r Hem
i Statys = Status_Port
;¥ IF EccEre
0¥ THEM Status. CrcError = Trus
i¥ StartL .= False
i END
:?
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Start_SiMach:
Lde glirE, Irk ;set buffer address

td 3m, Pam_Sihach



And

td
Ld

5t _PRes_1: Tm

Si_FRes

St_Res

Jr
And

Ld
Ld
Ld
Ld
Ld
Call

2 Tm
Jr
Dec
Jr

2 Tm

Jr

3 o Tem
-
Tom
Jr

4 td
Ld
Ld

Ld
td
Lde

Tm
Jr

Res_StMach: ar

0i
Srp
id
Ret

Res_EccErr: . Tm

Jr
And
Jr

CLETOFF
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tPort3, 1Dm_Mask  ;set DH/loPort Low

PO 1m, FOIm_StMach
'Port0, IrA

tPort3, #8ectorfiark ;test for sector mark
Hz,5t Res_1

Por-t2, 15tart_Mask ;start state machine

irf, #Not_Starth

IrB,#*Not_EccErr

IrE, #8ectDnl ; load mask

IrF, #Sectorfiork

Wrk_Sys+$A, #{ NbrSctrs+2 7 ; timeout after 21 zectors
Set_Dmt

tFort3, IrF ;eount sector marks
Z,5t_Res. 3
Wrk_Sys+$A
2,5t Res_4

tPort3, IrF
Mz,5t Res 2.5 ;wait for mork to go away

tPortl3, irE  ;wait for state machine to finish
2,5t _Res 2

IPort3, IrE  sample it twice

2,5t Res_2

PO im, PO im_lmage
{Port2, #Bsy+28_Mem+Dral_Read
P3m, !P3m_Iimage

el ® HIBYTE. StotusPort
1rD,® LOWBYTE. StatusPort

IrF,8HirC

YPort2, IrB

Z,Ras_EccErr

{Port2, Irf ;reset state machine
;jelear the dead man timer

#irk_Sys

Irg, lirk_lo+$F ;return StMach status

DiskStat, #r_Op

Hz,Res_StHach

IrF, #§FF-WrtMuidl ;if ECC error
Res_Sthach

External
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Function: 5ub3,

Add3

{ RESIDENT ROUTINES!! }



These functions perform the following 24 bit arithmetic operations:

SubZ: R <— A - B
Add3: A «<— A + B

3

¥
»
>
¥
>
>
* inputs:
>
H
H
>
3
:
>

FRRRIRIIRIIIIINIREIIIEY

x

.LSTOFF
FIN
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Sub3:
Sub 2, IrE
Sbe irt, irD
Sbc irg, irC
Ret
Add3:
Add Ir2, IrE
Adc iri,irD
Adc Ird, Irl
Ret
LSTOFF
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3
I Procedure: Set_RaomBank
4
bR This procedure activates the 2k bank of ram that is indicated by
;¥ the input parameisr.
}> inputs:
5 Rom_Bank : BYTE { ir0 }
5
2 Qutputs: { none }
s
i Aigorithm:
3w
¥ BEGIN
i iF ¢ Rom_Bank * 3 > THEH Abort
;* deselect all ram bits
p salact the ram bit pointad ic by Rom_Bank
57 END
27 . '
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.Poge

FIN
Set_FRamBank : Cp trQ, %4
Jr Lt,Set_RB_Start

Call Abort

Set RB Start: Ld Ir2,#® HIBYTE. Ram_Table
Ld Ir3,#* LOWBYTE. Ram_Tabie
Ri ird ;multiply index by 2
Rdd r3,1r0 ; index into table
Adc Ir2, %0
Lde ir{,Blip2
incw ip2
Lde Ird, @1 Ip2
Ld Ir2,#% HIBYTE. RamBank0 ;set the adr bits
id 3, ir0
Lde 1ir2 Ir3
inc Ir2
id r3, ird
Lde Biip2 Ir3
Ret
Ram_Table: .be 0,0 ;adr 12 ;= 0, adr 12 =0
.bE 0,1 ;adr 13 =0, qdr 12 = 1
.bB 1,0 ;adr 13 ;= 1, adr 12 (=0
.bE 1,1 ;adr 12 ;= 1, adr 12 = 1
.LSTOFF
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i Frocedure: Set led
;? v
s ¥ This procedure chonges the state of the controiler LED. The
PR state is determined by the value of State ( if Siate is 0dd
;? then the Led is lit, otherwise it i=s turned off ).
;3 inputs:
;7 State : BIT { Ir0/bit 0 }
i Outputs: { none }
PR Algorithm:
pe BEGIH
b Led[ State 1 := Siate
R Bank_Image . led = Statae
i¥ END
;?
SEERFEIRRRRIIIIRRERRIIIRIIRIFRRIIRIINE
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Set i ed:



find Excpt_Stat, *$FF-Led_Stat

or Excpt_Stat, ird
Ld tp2, # HIBYTE. Led
Ld tr3, 1r0

tat

Xor ir0, #*$FF-Led Mask ;inverti only the Led bit
Jr Set led

Led Hait: Ld ir2,® HIBYTE Ret
LSTOFF
.bo External
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3
;> Dutputs: )
0 LoadStatus : BYTE { 1rD }
;>
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.LSTOFF
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LoadStatus:
Ld ir2, % HIBYTE. Status Port
Ld ir2 .LSTOFF
.bo Extarnal
.LETON
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;Y
;2 Frocedure: Se is used to set a particular bit or bits
i within o specific byte of stondard status.
T r
E} inputs:
;Y StatusByte : BYTE { ir0 }
P END
;}

SEFRRIIRRR AR R R R ARRR IR IS
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SetStgtus:
iLd ir2,® HIBYTE. CStatus
Ld Ir3, 8% L OUBYTE. CStatus0
Add ,irt
- Lde elir2, irg
Ret
LSTOFF
oo External
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3
5 Procedure: Set Dmt { SetDeadMonTimer }



This procedure sets the DeadManTimer

ocours. The Set_Dmt routine also initializes the DeadianCounter
as well as storing oway information concerning the processis;
that started the Dmt.

st s Yes e

L R L L U L U

inputs: { none }
Outputs: { none }
Algorithm

LI I S N ]

BEGIN
Disable Interrupts { enteriParent2
DeadManCounter := 0 { assume timer interrupts every 10 msecs }

Enable Interrupts { leaving critical section }
END
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Fin

Oi ;entar o
And Irq, #$FF-Timer{ ;clear old events
Ei

Ret

LSTOFF
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Procedure: Clr_Dmt { ClearDeadMonTimer }

This procedure ciears the DeadionTimer bihe DeadionTimerCounter. This routine also
enables the NormaliTimer.

fnputs : none

L A N T I T I P

Outpuis : none
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o e

Algorithm
IFFIPIIIIRIIRIIIFIIIIIIIINIIINIY

.LSTOFF

FIN

Do internat
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.FIN

'
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Cir Dmt:
oi ;entar critical section
Ret
LSTOFF :
.ba External
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Procedure Fragment: Chky for debugging purposes. | wanted a place in the
code where the DM could be halted AFTER the host hod reledsed
the controlier gz q process.
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