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+ Intersvsteas FDL II bootstrar program
H

Uritten hy Robert Bedichek February 1980

if ¢
This program resides in a 1K nonvolitile memory that staris at
address zero. It reads a variable numher of sectors from the
first two £ylinders of drive zers» surface zero. The first
eight bvtes of the first sector of the outermost cylinder dives
information about how to load the data. The diskette can be
recorded in either FM (sindle density) or MFM (double density).
Sector sizes ranging from 128 bvtes/sector to 81946 bytes/sector
are accommodated. After the data is loaded» control is rassed
1o an address specified in the first eight bvtes of the first
sector. The memory in which this prodram resides is switched
off before control is passed.

Note that this prodram uses the end of read/write memory for stack srace.
Sor the load parameters should not be set so that the transfer over-writes
this rart of memory.

An area Worklen bytes from the end of memory is used to read in the first
sector for the load parameters. This msay be over-written by the data loaded.
Bootstrap redister allocation and conventions

Register ! Contents
4 i Scratch redister
B ! Starting sector nusber for next read oreration
C : Ehdlnﬁ n n H " " "
1] ' Instruction lendth (looked at by Startl0)
£ H Intruction opcode ( wow "
H H First ardument for instruction {looked at by startio)
L : Se’:ond " " H ( n ] [13 o )
FLAGS ! Scratch
{ alternate set)
al H N - bytes per sector (0:128 12256 23512 321024 4:2048 .. )
B H Startind sector number for cvlinder 1
Ci : E“ding " #® L] 1] H
b’ ! Scratch
E 1 : "
HL’ ' Points to list of load rarameters.
FLAGSY ! Carry = {1 (==) WFH Carry = 0 (==) FM
X : Startingd address for booted prodraw
Iy ' Not used

The load Faramters are on drive zeror side zeroy cylinder zero in the
first eight bvtes of the first sector. Their format!

' 1 ) i ' i

. ¥ . : . H . {—w unused ...
Word 0 1 , 2

[ ]
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00RO

00380
00R1

00B2
O0B¢
0088
00B#
20BC

00BE

OOFF

- 0004

2000
2100

0000%0000
0000 F2 .

0001 DI BZ

0003 21 200¢
0004 7E

0007 2F

0008 77

000% BL

0004 20 07
000C 2F

000D 77

000E 23

000F 7C

0010 B5

Word O Address to start loading at.

Word 1: Address to pass control to after data is loaded.

Nord 2@ Start and end sectors of sedment to be loaded from cvlinder 0.
{ 0s 0 ) means don‘t load anvthing from cvlinder 0.

Word 3t Start and end sectors of sedment to be loaded from cylinder 1.

{( 0y 0 ) means don’t load anvthing from cylinder 1.

Exanples
00 E4 03 FA 02 26 1 2¢

This will load sectors 2 through 26 from cylinder O and then sectors
1 through 26 from cvlinder 1. The data will be load contigucusly starting
at location E400 and execution will hedin at FAO3.

endif

} Fort addresses

DBase eau OBOH t FDC Il occuries block 146 bvtes ions.

DStat  equ DBase+0 3 FOC 11 status redister.

[Data esu DBase+l + Commnand port address. -

DRead eaqu DBase+2 t out DRead sets controller for read oeeration.
ENKON  equ DBase+é # Writing to this port will enable the RON.
HiDNA  esu DBaset+8 ? High byte of DNA address redister.

MiDNA  equ DBase+10 + Middle bvte (A1S - AB) of DMA address reg.
LoDMA  equ DBase+12 3 Low bvte of DMA address.

DsROM  esu DBase+i4 t Writing to this rort turns off the ROM.

Lishts equ OFFH 1 Front panel prodramsmed outeut lishts.

Ster equ 10 ) Milliseconds rer ster.

fStart e 8192 i Address to start testind memory at.
Worklen equ B1924254 7 Must he a multirle of 25¢
£tart ord 0

. di + No funnv business.

2ut DRead 7 Set up the DMA controller for reading.

+ Non-destructively test memory to find the end of it (to find & scratch
} area to use for reading the load paramgters.

Ixi hyMStart ! Address to start testing at.
Hemlr nov Ark
CAG
MoV Mra # Store complement.
CNF ® + Did the location actually get complemented 7
Jrnz EndHit * Branch if we Just ran into & non-RAM ares.
e
MoV Mra ? Restore the byte to its original value.
in h )
nov arh

ora 1 ¥ Have we .ust overflowed ?
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0011 20 F2

0012 F9
0014 7C
0015 Dé 21
0017 67
0018 D%

0015 08
0014 AF
001B 08

001C 11 0303

001F 21 &EFE
0022 CD 00C:

0025 11 0204
0028 21 0000
0028 £D 00Ct
0028 CD 0181
0031 DE Bl
0033 E&4 20
0035 28 EE

0037 11 0207
0034 26 00
003C CD 00C1

003F CD 0131

0042 11 0204
0045 21 0000
0048 LD 00CI1

004k CD 014C
004E 28 03

0050 OB
0051 3F
0052 OB
0052 18 ED

0055 19
0056 AF
0057 D3 B8
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Jras MemLr

+ HL points to one past the last good RAM location.
EndHit sehl ¢ S0 we can do procedure calls.

nov arh
sui WorkLen/25¢
mov  hea + HL points to an area Workblen lons.
e
exaf
wra H
exaf
$ Initialize NEC 745
1xi dr303H 3 3 byte imstructions opcode = specify

1 hr16-Sterkl 64+0ERR256+0FEH
zall StartI0 7 Do it.

+ Stering rate and other Junk.

7 Sense Drive zero statusr wait until drive is ready

Rdvilait 1xi dr200H+4 12 byte instructions opcode=sense drive status
i he 0 t Drive zerorhead zero.
zall Start10 + Do it.
call WaitBtat
in IData
ani 20h
Jrz RdvWait

? retreive Status Redister 3
y check ready bit
# rereat if drive nmot ready

} Recalibrate Dirive zerc.
1xi dr200H+7
mvi Ha0
call Startl0

¥ 2 byte instructiony opcode = recalibrate
3 Drive zeror head zerc.

call SenInt § Sense interrurt status to make NEC haepy.

# Alternately try reading the header at single and double density.

RHLF L d» 200H+0AH 3 2 bvte instructions opcode = read header
1§31 he0 t Drive zero.
call Startl0

call Result
Jrz Success 3 Branch if the read was good.

i Conrlement the C/ to switch the density setting.
enaf
[
exat
JMPT RHLP

t A’ now has the right N and C/ has the right density.
# Now we can load the data

+ Load the IIMA redisters yith the address of the work area.
Success exy
ATaE )

out HiDMA 7 A2 - Al6 are zero.
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0039 7C
0054 D2 BA
003 7D
005D b3 B
00F D9

0060 11 0406
0062 21 0000
0066 01 0101
006% CD 00Ct

006C CI 614C
006F C2 0000

0072 Lo
0073 7E
0074 D3 BC
0076 23
0077 7t
0078 DI BA

0074 23
0078 5E
. 007C 23
0071 5¢
007t DS
007F D E1

0081 23
0082 7E
0082 D%
0084 47

0085 e
0086 23
0087 7E
0088 b9
008% 4F
00gA D9

0088 23
0080 44
008D 23
00BE 4E
008F L9
0090 21 0000

0097 11 0404

Il bootstrar Program . ASHMBLE v~-3b Fage 4
noV arh ¢ High bvte of work area.
out KilMA
mov arl + Low byte of work area address.
out LoDlMA
“exx

? Read sector 1 on side zeroy drive zeror head zeror cylinder zerc
t to det the load information.

Lxi dy400H+4 i 9 byte instructions opcode = read.
Ixi fie O t head 0y drive Oy cylinder 0

i by101h # Read from sector 1 to sector 1.
call StartlD

call Result _
Jnz Start # restart process if error

+ Read the data

3 Load the DMA registers with the load address.
42

Moy amm t Low hvte of load address.
out LoDMa

inx h

MOV arm

out MiDMA

¢ Put next word (the start address) in IX.

ink h

MoV erm

inx h

Mmov drm

rush d } Get start address into IX by pushing it

POF ix 3 onto the stack from DE and poring from IX.

¢ Get starting and ending sector numbers

inx h

nov aré i Starting sector nusher for track zerwo.
exn v

Y hra

ex

inx h

MOV &M

BXH

Hoy Cra

ey

fNow get starting and ending sector numbers for cvinder one.

inx h

Mo brn

inx h

nav e

exx ,

i hy 0 # Start on drive zeror cvlinder zerc.

RdiNext 1ui dr400H+& 7 9 bvte instiructions orcode = read.
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+ Read a cvlinder.

»

14
[
¥

’

?

restart process if error
cvlinder = cylinder + 1

? Are we done 7

2 byte instructiony orcode = seek

Hake NEC happv.

$ Put cvlinder 1‘s start and end sectors in B and C.

0096 CD 00C1 call Startl0
0099 CD 0140 call Result
D09C €2 0000 Jnz Start
0N 2 int i
009 7% noy arl
0041 FE 02 i 2
00A1 CA 0194 Jz BveBye

? Seel to cvlinder one.
O0h6 11 Q30F 1xi drJ00H+OFH
00a% CD 00C1 call Startil
00aC- CD 0131 call Senlnt
00AF 19 exx
Q0RO C5 Push b
0081 09 XX
OO0k C1 FOF b

i Check if either sector specification for track tus is 0

? 1f 50y we are done

ORI 78 MoV arb
00B4 FE O0 pi ¢

Q0B CA 0194 Jz ByveBve
00ke 7% Moy arc
00kA FE 30 _ cri 0

00BC CA 0194 Jz Byebve
00BF 18 D2 nep RdNext

$ Startl0 loads up the NEC 765/s resgisters with bytes from the Z-B0‘s
i registers. If the carry is set» the operation will be done in MFM.
} Redisters A and D are trashed.

90C1 CD O1iC Startl0 call WaitConm

00Cs OF exaf

005 30 02 Jrac FM
007 Ck FI hset bre
o009 08 ' M exaf

Q0CA 78 MOV are
00CkF DI B1 out DData
00CD D3 FF nut Lights

# Branch if we are doing instrucion in FM.
t Turn on MFM bit.

# Oren wide 745,
t Disrlay opcode om front panel lights.

t Check to see if this is a one byte instruction.

00CF 15 der o
D0D0 L8 rz

v Load first argument
00Dl CD 011C call WaitCom
004 7C MOV arh
0005 [13 B1 out fbata
0007 15 der d
0008 QB re

¢t Load second ardument.
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oony £ 0110 call WaitCom
00DC 7D MoV arl
00Dl 12 ki out Dhata
00DF 15 ' ‘der d
00EC CB r:
# Load head nusber ~ alwavs zero,
00E! CB 011C call Baitlom
00E4 AF %ra ES
00ES D3 B1 out Dbata
? Load starting sector number.
00E7 CD 011C call Maitlon
00EA 78 nov arb
00CF D3 B out DData’
' Load N
00ED CI 0110 call ¥aitlom
Q0F0 CB exaf
00Tt D2 Bl out Dhat=
00F3 (8 axaf
‘ ¢ Load endinf sector numher.
00F4 CO O11C call WaitCon
00F7 7% MOV a1
00F8 DI B1 out Dhata

t Load dar length

00FA CD 011C rall WaitCon
00FT OF exaf
OOFE FS rush PSW
O0FF 11 018C Ivi d+GFLTAB
0102 82 add €
0102 5F HOu ErA t I know that GPLTABR does not sran a3 256 byte boundry.
0104 F1 POP PSW
0105 08 exaf
0106 1A ldax d } A t= GPLTAB( N )
0107 DI B1 out Dhatz
< # Load data transfer lendth.
0109 CD 0110 zall Waitlom
010 3B FF mvi ar0ffh
010f OB awaf
010F F5 Fush PSW
0110 87 ora H P IsN=¢0
011l 20 04 Jrnz NZern
0112 08 exaf
0114 IE 80 mvi Ar80H
011¢ OF exafl
0117 Fi Nlern  por PSY
0118 OB exaf
0119 03 B1 out BDgta

011k £¢ ret
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041 FS

011D CS

011 06 14

0120 DB B0
0122 E4 CC
0124 FE 80
0126 28 0¢
0128 10 F§

0124 DB Bt
012C 18 FO

01x C1
012F F1
013 C9

0131 11 0108
0134 CD 00C1

0137 04 14
0129 0B BO
013k Eé TO
0130 FE CO
013F 20 02
0141 B B1
0142 10 F4

0145 DB BO
0147 £E¢ 01
014% 20 ES

014k C©

0140 £5

014D CI' 0181

0150 LB B1

0152 E¢ 18
0154 &7

0155 Cb 0181

0158 DB Bl
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# Maitlom waits for the data register in the NEC 765 to be ready for
i loading. Afferts no regdisters.

Waitlom Push

Push
TF mvi
Waitler in

ani

cpPi

e

dinz

pSW

h

B 20 i Retry count for loadind command register.

IStat

OCOH ? Just look at the tor tuo bit of the siatus register.
080H

DKNow

Waitle

t Time out - read the data port to try to remedy the probles.

in

JNPT

OKNow  PoP
POF
ret

DBata
3

b
PSW

{ Kead the interruprt status by issuind a sense interrurt status imstruction,
t This is mandatory after & seek or recalibrate.

Senlnt 1xi

call

wvi

RO in
ani
Pi

Jrng

in

NotYet dinz

in
ani

Jrng

ret

dr 100H+8 i 1 byte instructionr opCode = semse int.
Startl0

bs20 ? A fine number.

ICtat
0cOh
0c0h
NotYet
Dbata
RD

Dump it.

-

Détat
1 ? Look at the FDC busy bits.
Senlnt

* Result is called to rerform the Result Phase of the NEC 74%‘s oparation:

f sequence.

Seven status bytes are read from the 745. A’ 1z set two

PN {the last bvte read)r which dives the number of bvtes/sestor

Result rush

]

? STO reads the first status bvte in the result phase. A () 0 f{==} eryop

cal
in

ani
#ov

Wait&tat
UBata

18k 3 Look at fault and not readv bits.
hea

i kead second status bvte ( ST ).

call

in

WaitStat
Dhata
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0154 E& 35
013C B4
0150 67

015t CIr 0181
0161 OB Bl

0162 B¢ 21
0165 B4
0146 67

0147 CD 0181
0164 DB B!
0140 CIt 0181
014F DB B1
0171 CD 0181
0174 DB Bi
17¢ €0 0181
179 98
0174 I B3
017C 08

017b 7C
017E ®7
017F E3
0180 C9

018t €S

0182 DE RO
0184 E& €O
0184 FE CO
0188 20 F8

0184 C1
0188 €9

018C 77 OFE 1B IS

0190 12 BE
0192 5D £9
0004

0194 21 FFF¢

ani
ora
oV
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ZSH, ¥ Look at CRCy Over Runs Missing Header & sector bhits.

h

hya

? Read the third status byte (8T2)

call
in

" ani
ora
oV

call
in
tall
in
call
in
call
enaf
in
exaf

Moy
ora

POF
ret

Naitbrat
IData

31k ? CRC errovs wrond cvlinders missing address sark.
N .
hya

? Read all those dumb bytes that vou get at the end.

¥aitStat

Dbata # Cvlinder

WaitStat

Dbata ? Head number (0..1)
KaitStat

Dhata i Sector number.
WaitStat

IData + N - hytes/sector
arh 1 Get error flas.

a i Get 7 to 1 if error occurred.
h

f WaitStat returns when the status register is ready to be read.
! Redister A and the flags are burned.

WaitStat
Fush

Wtlr in
ani
cPl
Jraz

POF
ret

b‘
IStat

OCOH ¥ Look at tor two bits of the status redister.
OCOR
Welr

b

7 Gar length table - indexed by W

GFLTAE DB

T114437,53

} Tne following code is erecutec after the data has been loaded
t from disk. It turns off the ROM and then sxecutes & poix

§ instruction.

t ran by code at the SKIP label.

instr  out
FLix
instrl equ
Bvebye
i

IisROM

$-instr

h»=10 3 Space for instructions below the stack.
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0187 19
0198 ES
019% EB
0194 21 0190

019D 03 0004

0140 ED BO
0142 E1
0143 E9

0000

dad SF

Push h

xehs

1xi hrinstr
i brinstrl
ldir

POF - h

pchl

end Start

ASHBLE v-3b Fage 9

t First byte of instructions to aove to RAN.
? Length of instructions.

# Branch to intructions in RAM.
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0 errorz. JE symbols denerated. Seace far 5515 more symbols.

$ NA4
RYERYE 0194
DBASE B0
paTAe B1
DREAD B2
DSROX BE
USTAT B0
ENDHIT 13
ENROM  Bé
FH ge
GPLTAB 018C
HIIKA ke
INSTR 0190
INBTRL 04
LICHTE FF
LODHA  BC
MEMLF 04
KIDMA  BA

MSTART 2000
NOTYET 0143
NIERD D147

PKNDE  012E
RINEXT - 22
RUYWAI 25
RESULT 214C
RHLF EW
RO 0139
SENINT (131
ETRT 00
STARTI Ll
STEF 04
SUCCEE &5
TF 011E

WAITCO (110
WAITLF 0120
WAITET 018!
WORKLE 2100
WTLF 018




