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int Vech:
Int_Uact:
Int_Uec2:
int_lecd:
Int_Uecd:
Int tecs:

Start_ Loop:

initialization
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Srp
Cir
Ld

Ld
Ld

kd
Ld

Ld

Ld
Ld
Lde
inc
id
Lde

id
Ld
id
id
Ldei
binz
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This module contains the routines that are responsible for
initializing widget.

RESIDENT PROCEDURE RegTest

RESIDENT PROCEDURE StackTest
RESIDENT FUNCTION RomTest : BOOLEARN
RESIDENT FUNCTION EpromTest : BOOLERN
START PROCEDURE

Main
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Internal

$0

Usctor(
Uectort
Uector2
Uector3
Uectord
Unctord

#irk_io ;select 1/0 working register set
Sph ;initialize the stack
Spl,#5tack_Top

PO im, #PO_03_Adr+PO_47_Out+Stack _In+P 1_Adr+ilem _Ext
{Port0, #ot_Fmenl+Hot_ZTestl+Hot_RdHdrH+Hot_ServoRst

P2m, #P2Z 1_intP22_In+P26_In

Pori2 $Not_Staril+Bsy+Z8_Mem+Drwl_Read
P3m,#B0_7_Ser+B1 6_lo+B3_4_idmtB2_S_lot+Totem Pol+Par _Off

irE,¥ HIBYTE. RomBank0 ;select ram bank 1
IrF, 801

BUIrE, iIrE

IrE ;set next Rom adr bit

irF, %00

elirE, IrE

IrE,® HIBYTE. $1000 ;sove Pwrflg regs temporarily
IrF,® LOUBYTE. $1000

IrD,#4 ;move 4 registers

v, ®PurF g0

gtirE,@irC

IyD,5tart ioop

External
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3

;3 Diaghostic: Internal Ram/Register Test

;2 This test is used as both a diggnostic and a selftest routine
S in the Hidget controtler. It is intended to check the internal
b functions of the Z8 before aliowing the controller to execute

4 any code that coulid be potentially dangerous to the system.

;¥ The test begins by checking working register set O, registers
;¥ 4,5,6, and 7, then uses those registers to test the rest of the others.
i

;2 Test: All Zeros/ All Ones

o

;0 k =0 { Load Ualue }

h4 For | :=1To 2 Do

p Begin

b i =120 { 128 regs: -4 ijo ports, -4 regs used in test }

i j =127 { Highest register address }

;e While {1 » 0 » Do

b4 Begin

;¥ FamRegl j 1 = Kk

;3 Pb=i-1

;¥ i =101

e End { While }

b4 For i := 1 To 120 Do

;3 Begin

i If RamRegl j 1 < k Then HALT

32 =i+

;¥ End

;r & = $FF { do all one’'s test next }

;Y End { for }

’>}>>>>>>>>>>>>>>>>>>>>>>>>>>>}>>>
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Start_RegTest:
Clr ird
Or ird, ird ;auick check
Jr Mz, .FC. ;loop here if can't clear rd
Ld I3, rd ;bootstrap a few reqisters
Ld Ir, Ird PR .Y
Ld r7, trd ; |
Ld irg, Ird ; ;
Add Ir5, rd ; | ¢ all zeros )
Add Irg, IrS ; |
Add r?, 1rb ; |
Add irg, Ir? 3 v/
- Nz, .PC. ;loop here if can't bootstrap
Ld ird B4FF ;quick check
Lp trd4 #4FF
Jr Mz, .PC. ;loop here if con’t set rd

Ld IpS, Ird ;bootstrap o few registers
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; !
Ld tr?, Ird ; |
Ld Yri, ird ; i
Add r3, ird ; | ¢ all ones >
Add Irf, IrS ; |
Add Ir?,1rb ; ]
fidd Irg, Ir? ; v/
Add Irg, 85 ; -1+ 3 =10
Jr Nz, .PC. ;loop here if can't bootstrap
.Page
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;¥ Test the rest of the registers
i

FRIFIFFIFFREIINIFIFINFIINFRINIINIORNTY

Cir irg ;Load value
Ld Ir3, #ReglpTimes

Peglpt: td irg,ird ;remember load value
Ld Ir6, #*RegCount-Reglsed- | _OReglised
Ld Ir?, $HiRagRdr

ReglpZ: Ld Bip?, ird ;begin loading rom
Dec Ir? ;point to new req

bjnz ir6,Reglp2

id irg, #RegCount-Reglsed- | _OReglsed
Feglp3: inc Ir?

Ld r4 27 ;Read reqgs

Cp ird, ir8

Jr Nz, .PC. ;Loop here if failure

Binz {r6,Reglp3

Ld trd #§FF ;set up for all ones test
Binz 1r5,Reglpl

.LSTOFF
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Diagnostic: Stack Test

This test is used to test the Z8's pucsh and pop capabilities
as well as it's ability to perform calls and returns.

3

i}

4

} .

i The stack is set to internal, and the stack top is set o
;¥ location $80. The ensuing PUSH instruction first decrements the
;0 stack pointar to $7F, and then store the contenis of the
s register being pushed in that location. A pop instruction
;2 should first load the register with the contenis pointed
v to by the stack pointer and then increment the pointer.
3
- r
-3
o3

Registers Used: rd4, r5

PRRRRRRRR AR AR RY
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Cir Sph
Ld Spl,#$80
Ld tr4,5ph
Jr Nz, PC. ;check the loading of Stack Pointer
Cp Spi,#$80
Jr Mz, .PC.
Ld ir4, #$AA ;Push/Pop $AA
Push ird
Ld ir4,Sph
Jr Nz, PC. ;check for decrement of pointer
Cp Spl,*$7F
Jr Nz, .PC.
Pop ird
Cp ir4, #$AR
Jr Nz, .PC.
id Ir4,5ph
Jr Mz, .PC. ;check for increment of pointer
Cp Spl,#$80
Jr Nz, .PC.
Cali Stk _Test ;check call capability
Stk _Test: Ld ir4,5pl
Sth_Testi: Cp Ird, 837E ;check for double dec oh call
Jr Mz, .PC. ‘
irnc trd ;point to low address byte
Ld Ir3,8ir4 ;locad low address byte
Cp 193, #5tkTest ;should be next instruction after call
Jr Nz, .PC.
Ld @1rd4, #5tk_Ret ;check return capability
» Fiet
Stk _Halt: Jr Stk_Hailt ;Halt if pe just got incremented
Stk_Ret: Cir Sph ;initialize the stack
Ld Spl,#Stack_Top
.LSTOFF
0o External
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initialize the ifo port control registers

POim —: ,
Select Port 0, Bits 0:3 = fAdr Bits 8: 11
Select Port 0, Bits 4:7 = Ouiput Ports
Select Port | = Adr Bits 0:7
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¥

¥

Select Extended Memory Timing
telect Internal Stack

Select Port 2, Bit 2
Seiect Port 2, Bit 6

lnput
Input

fAll other Port 2 Bits are outputs

Select Port 3, Bit 0 = Sio Data In
Seiect Port 3, Bit 1 = Tin

Select Port 3, Bit 2 = Input
Select Port 3, Bit 3 = Input
Select Port 3, Bit 4 = Dm—

Select Port 3, Bit 5 = Output
Select Port 3, Bit 6 = Tout

Select Port 3, Bit 7

Sic Data Dut

Select Sio Parity Off
Select Totem—Pole outputs for Port 2

FREERIRRRRIIERRIIINIIIIIY Y
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FIN

Ld
Ld
Ld

Ld

Ld
Ld
Ld

td
Ld

td
Clir
Cir

Cir
Cir
Cir
Clr
Cir
Cir
Cir
Cir
i

-

td
Cir
Cir

Ld
Ld
id
Ldei
Ldci

Internal

PO im_Image, #PO_03_Adr+P0_47_Out+Stack_in+P 1_Adr
PO im_StMach, #PO_02_Dut+P0_47_Dut+Stack _IntP1_Tri
PCim, PO Im_lmage

PZm, ¥P2 1_1rtP22_ntP26_In

!PSm_lmuge,“BD_?_Ser+Bi_ﬁ_l0¥BSqﬁ_!dm+82_5_iQ+Tntem_P0l+PGP_fo
IP3m_StMach, ¥*B0_7_Ser+B1_6_1o+B3 4 _1o+B2_5_lotTotam Poi+Par Off
F3m, IP3m_image '

10m_HMask , #$FF-0m
IStart_Mask , #$FF-Not_StortlL

lpr #4028 GroupR = 0, MBExC
fmr ;disalliow interrupis
irqg ;olear any pending interrupts

DiskStat

Excpt_Stat ;Recovery Off
BlkStat

RdStat

RdErrint

HrStat

HrErrCnt

Cache_Index

Seek_Type, ¥Hccess_(Offset
Data_Type, #iser_Type
Seaklount

SeekCount+i

IrE,® HIBYTE. Rwi_ Value ;load RUI/PC cylinder value
IrF % LOMUBYTE. Ruwi Value

irL, #Hi _Rwi_Reg

BirC, BlirE

girC, 81 IrE



Clr Tmr ;initialize timers
Ld Prel,8$3 ;Mod-64, continuos run
Ld T1,#142 ; interrupt svery 10 ms
Or Tmr, #T1_LCntEn + T1_load
Ei ;kiudge for 28 to do polling
oi ‘
Ld im~, ¥Timer1 ;allow only Timeri interrupts
.LSTOFF
.bo External
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i¥ Initial Port Assignments
t Port O ——>
i? Bits 0:3 are set to Adr 8:11 via POIm
b Bit 4 = Servo Resei Active
;? Bit 5 = Format Enable inactive
3 Bit 6 = 28 Test Ilnactive
;¥ Bit 7 = Read Header lnactiuve
E} Port 1 ——>
;¥ Bits 0:V are set to Adr 0:7 via POIm
;2
b Port 2 ——»
. Bit 0 = Start Inoctive
pe Bit 1 = Ecc Error Inoctive
3 Bit 2 = don't care { input }
;2 Bit 3 = Busy Active
s Bit 4:5 = MselD, 1: 28 <> [em
iF Bit 6 = don't care { input }
i Bit 7 = Disk Read/lrite: Read
i Port 3 —>
;¥ Don't Core
; >
SFFEIIIIIIIIIIIIIIIRIIFINIININIFINID
LSTOFF
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Ld IPort0, #Not_ServoBst+Not Fmenl +iot_ZTestL+Not_RdHdrH
Ld 1Pori2, #Hot_Startl+Bsy+Z8_Mem+Drul _Read
Srp Biri_Sys ;contaxt switch
Call Cir_BankSwiich
Or Excpt _Stat, #wrRst ;assume a power reset
Ld Ip2,# HIBYTE. $1000 ;check saved power flags
id 12, % LOWBYTE. $1000
Ld Irg,® HIBYTE. PassHord
bd rF,# LOWBYTE. PassHlord
id ird #4 check 4 bytes
PurRst_Lp: Lde Ird,811r2 get saue byle



Ldc Ir1,@11rE get a byte of password

Incw Hip2

lncw VIrE

Cp Irg, Irt

Jr Nz, Power_0On

Dinz ird, PurRst Lp

And Excpt_Stat #$FF-PwrRst

Power_0n: Ld Scr_Cnir,# HIBYTE. 2000
Ld Scr_Cntr+1, % LOWBYTE. 2000
Ld PwrF1g0,#¢F0 ;initialize power-on flags
Ld PurFigi,#§72
Ld PurFigZ, #$3C
Ld PurF g3, #§$1E
Jp Main ;g0 to main routine
LSTOFF
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;F Function: External Ram Test
1
e This test is used as both o diagnhostic and a selftest routine
e in the Hidget controlier. It is intended to check the external ram
i of the controller before allowing the controller to execute
;2 ary code that could be potentiaily dangerous to the system.
3
ped inputs:
3 { none }
;¥
;? Outputs:
;7 ExternalRamTest : BOOLEAN { Zero flag false if srror }
s Test: All Zeros/ All Ones
i
3 k := $FF { Load Ualue }
s For- j := 1 7To 2 Do
;F Begin
3 Dec_Scr_Cntr
;3 i = RamSize
13 RomPtr := RomSize - 1
i White i <> 0 Do
b Begin
;7 Romi RomPir] := k
;¥ RamPtr := RamPir - 1
0¥ i=i-1
i End
;2 i = RomSize
i While i <> O Do
;2 Begin
3 If ¢ Ram[ RomFirl = k » Then HALT
;Y RomFtr := RoamPir + 1
b =1 -1
;¥ End
i k := $00 { do all zero's test next }
;2 End
;* FRomSize = 2048
;¢ k=r35



;v j=r8
i i =ré,r?
;> RamPtr = r8,rB
;¥ scratch reg = ré4
¥
SYEIIIIIIIIIIIIIIIIIEIIIIIIIRRINDY
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.Do Internal
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RomTest:
Ld ipd, 8§FF ;Load value
Ld ir8, #RanLpT imes
Rambpi: Call Dec_Scr_Cnt
Ld r3, !Ird ;remember load value
Ld ir?, % LOWBYTE. RamSize
Ld Ir, % HIBYTE. Rom3ize
Ld IrB,® LOWBYTE. HiRomAdr ;initiqlize Ram Pir
Ld IrA,# HIBYTE. ¢ HiRamAdr+RamOffsat 3
FamLp2: Lde 2lirA, Ird ;begin loading rom
Decw Hirf ;Point to next Rom location
Ojnz 17, RamLp2
Binz 1r6,Romlp2
Ld IrG, % HIBYTE. RomSize
Ramlp3: Incw HirR ;Point to next Ram location tc check
Lde Ird, @l irfR ;Read regs
Cp Irg4,ir5
Jr Nz,RomTestExit ;Loop here if failure
Djnz 1r?,Ramlp3
Oinz irb,Ramlp3
iLd trd 8§00 ;sat up for all ones test
Ojnz r8, Ramp1
RamTestExit: Ret
LSTOFF
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Function: Eprom Test

This test is used as both as diaghostic for the external eprom
for the Hidget Controller aond as a seiftest roultine in the same
units system firmware.

The first location in the external eprom holds one byte that
iz the check byte for that eprom. the check byte is calculated by
adding then shifting each byte in the sprom:

inputs:
TopBank : BYTE { Ir0 }

Gutputs:_



P4 EpromTest : BOOLEAN { zero flag false if error }
i}
i Algorithm:
ot
i¥ BEGIN
;2 FOR Both Halves of the Eprom Do
3 Sum := 0
;2 Sum = Sum + 256%Eprom{ O 1
iy FOR | := 1 TO HaxEpromAddress DO
o3 Dec_Scr_Cntr
i Sum := Sum + Eprom{ i 1
;2 IF ¢ Sum =0 2
s THEH EpromTest := True
b ELSE EpromTest := False
1
;? { note that the check byte is stored in the first two locations
i of the eprom }
iy
IPEIRIIIIIIBIIIIIIIIIIIPIINIIINIY
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EpromTest:
id ird, Ir0 ;moke a loop counter out of highaddress
ELp: Ld ird, Ird4 ;get bank to iest
Swap 'r0 ;turn loop count back into highaddress
Call LookUp_Rom ;select that bank
Cir r ;Sum := 0
Cir in?
Ld 'rg,% HIBYTE. EpromSize
Ld Irg, % | OUBYTE. EpromSize
Ld IrC,# HIBYTE. EpromOffset
Ld irD, % LOWBYTE. EpromDffsat
Lde IrQ,@pC ;get Eproml O 1
Com lr0
Add IrG,ir0  ;Sum := Sum + 256%Epromi O ]
Incw Hrl ;point to'Epromi 1 1]
Dec IrQ ; gcoount for Eproml O 1
Ldc rQ,81irC ;get Eproml 1 1
Com trg
Add ir?,r3 ;Sum := Sum + Epromi 1 ]
Incw Hr6 ;do two’s complement arithmetic
tncw HpC point to Eprom{ 2 1
Dec Ir3 ; qoccount for Eproml 1 1
Eprom_lp: Call Dec_Scr_Cntr
Ldc irQ,811rC ;get Eproml 1 1
Prncw tHel ,
- Add Ir?2,ir0 ;S5um := Sum + Eproml i 1
Ade irb,%#0

Oinz IrQ Epromip



Ojnz Ir8,Eprom._Lp
Jr Nz,Eprom_End

Djnz Ird ELlp

Eprom_End: Jp Bank_Ret
.LSTOFF
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¥
i Procedure: MsHait
52
;¥ This procedura is used as a software timing loop, where
;2 the busy wait length is equal to .01 * Inputialue in seconds.
;2 ( ohe unit wait = {0 ms .
)
;2 Inputs:
0y Haitlength : HWORD { !!r2 }
3
i3 Outputs: { none }
;3
IFEIIIIIIIINIINIININIIIFIIIINIIINIY
LETOFF
.FiIN
.no Internal
.LSTON
.Poge
FIH
Mshai t:
Ld e, #1410 ;chonge LED every 100 ns
Mshait_1: find Irq,#8$FF-Timer1 ;clear any pending times
HMsliait_Lp: Tm irg,*Timerl ;wait for timer int
Jr Z.Msliait_Lp
Dac Irg
Jr Mz, Hshai t_Dec
Push Ir2 ;save counter
Push Ir3
Cail lnvert led
Pop ir3
Fop ir2
Ld ird, ®#10
MsHai t_Dec: Decw {1r2 ;count down a unit
Jr Hz,MsHait_1
Ret
bec_Scr_Lntr:  Tm lrq,*Timer1 ;wait for timer interrupt
Jr Z,Dec_Scr_End
Catl lrwert Led
And | 1rq,®$FF-Timer1 ;get rid of old interrupt
td ird,Scr_Cntr ;check for already zerc count
Or ird,Scr_Cntr+i

Jr Z, 0ec_Scor_End



Decw Scr_Cntr
Dac_Scr_End: Ret

Clr_BankSwi tch: Ld Ir2,# HIBYTE. BankReg
Ld 1r3,% LOUBYTE. BankReg
Ld Ir-1,%? ;clear 7 bits
Cir-B.1p: Lde eHip2 Ir2
Inc Ir2 :next bit's adr is $100 gbove last one

Binz 'ri,ClrB.1p

Ld IrQ0,Excpt_Stat ;clear all but LED state
Aind ir0, #$FF-Led Mask
Call Set_led
id ir0, #Ram1
Call Set_RamBank
Ret
LSTOFF
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Start_Procedure: Main

inputs: { none }

Outputs: { nohe }

Algori thm:

>

7

7

>

kS

3

pa

» BEGIN

¥ SifTst_Result = { assume all tesis fail }
¥ Si{Tst Resuli.RamTest := RamTest
> S51fTst _fesult EpromTest := EpromTest
> Init_ExiSiack

> ZeroBlock{ ReadArroy >
® ClearStatus

b Logd_PassHord{ WElkFence >

¥ SelfTest

> IF system passed selftest

¥ THEN

> Recovery is turned ON

¥ Load_SprTbl

> Load_Cache ‘

¥ IF SystemCode THEM Scan

¥ ELSE Recovery is turred OFF

b Cir_Bsy{ Inii_Response, Not{ Cmnd_Pending >
¥ END

¥

¥

PRIRIIRRIIIRIIIINIIIIIIIIIIIIND
LSTOFF
FIN
.bh Internal
LETON
.Page
, FIN
PRRRIRIIAIIRIRIIERIIRI I ASIINRNY

; MAIH



LF

;};}'}}}}}}}}}}}}}}}}}.'?}}}}})}))}}}

Main:

Main_Eprom:

HMain SelfTst:

MainddSpr:

Main_Set_H:

Main_Lache:

aintpi:

id
Call
Jr
Ard
Ld
Call
Jr
find
Cali
Ld
Ld
Call
Call
Call
Tm
Jr

And
Jr

Call
Call
Call

Call
Call

S51fTst_Result,®$FF ;assume all failures at first

RamTest ;test axternal ram
Nz,Hain_Eprom
51 fTst_Resul t, #$FF-Ram_Fail

trQ, #Eprom2
EpromTast ;lest sexternal eprom bank 0,1
Nz, Main_SelfTst
S1fTst_Resuit, *$FF-Eprom.Fail
ExtStk_Uactor ;init external stack
rE,# HIBYTE. HBlkFence
IrF,% LOUBYTE. HBlkFence
LdPw_Uector ;set write buffer fenhce
CirStat_Uector ;clear all status’
SifTst_Vactor ;perform salftest
S1fTst_Resul t,#$FF-No_SprTbi
Z,Hain_Set R
Excpt_Stat, ®$FF-Racovery ;THEN Recovery is off
Hain_Lpt
Excpt_Stat,®Recovery ;ELSE it is ON
SprThl _Uector
LC_Uector

IScan.Vector

Cir_BankSwi ich
Sat_Seaskieaded

Ld Hrk_lo+$f, *#init_Responsa

Cir
\ Wi
LSTOFF

Wrk_lo+$B ;Cmnd Pending, 1Bsy := False

;in—line code, must be followed by Cir_Bsy



