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+ Intersvstens FDL II bootstrar program
: Uritten hy Robert Bedichek February 1980

if ¢
This rrogram resides in 3 1K nonvolitile memory that starts &t
address zero. It reads a variable numher of sectors from the
firet two cylinders of drive zeros surface zero. The first
eight hvtes of the first sector of the outermost cvlinder gives
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 aight bvtes of the first
sector. The memory in which this pregran resides is switched
off before control is passed.

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

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

Register ! Contents
4 i Scratch redister
B ! Starting sector number for next read oreration
C : E“dlng n n H " " "
1] ' Instruction lendth (looked at by Startl0)
£ H Intruction opcode ( wow " 3
H H First ardument for instruction (looked at by startio)
L : Se.:ond " " H ( n n " o )
FLAGS ! Scratch
{ alternate set)
A’ H N - bytes per sector (0:128 12256 2:512 321024 4:2048 .. )
B! H Starting sector number for cvlinder |
Ci : E“dlng " # L] 1] H
n ! Seratch
E 1 : "
HL/ H Points to list of load rarameters.
FLAGS’ ! Carry = {1 (==) WFH Carry = 0 (==) FM
IX : Startingd address for booted prodraw
Iy ' Not used

The load raramters are on drive Zeror side zeroy cylinder zero in the
first eight bvtes of the first sector. Their format:

RN SR SRR SRR SN 11, 11-1-Y. MUY
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 D3 B

0003 21 2006
0004 7E
0007 2F
0008 77
0009 BE
0008 20 07
000C 2F
000D 77
000E 23
000F 7C
0010 BS

Word 0O
Word 1:
Nord D@

Word Ip

Examplet
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Address to start loading at.
Address to pass control to after data is loaded.

Start and end sectors of sesment to be Ioaded from cylinder 0.
{ 0 0 ) means don‘t load anvthing from cvlinder 0.

Start and end sectors of sedment to be loaded from cylinder 1.
( 0y 0 ) means don’t load anvthing from cylinder 1.

00 E4 03 FA 02 26 1 2

This will load sectors 2 throush 24 from cvlinder O and then sectors

1 through 26 from cylinder 1.

The data will be load contisucusly starting

at location EAQ0 and execution will bedin at FA03.

endif

} Fort addresses

DBase eau
DStat esu
IData exu
DRead eaqu
ENKDN  equ
HiDNA  equ
MiDNA  equ
LolMA  esu
DshOM  esu
Lishts ey
Ster L
#Start equ

Worklen equ

Start ord
. di

oyt

OBOH # FOC II occupies block 14 bvtes ions.

[Rage+0 ? FOC II status redister.

DBase+] + Connand port address. -

DBage+2 ? out DRead sets controller for read oreration.
DBase+é ? Writing to this port will enable the ROM,
DBase+8 # Hish byte of DNA address register.

DBase+10 } Middle bvte (A1S - AB) of DMA address rec.
DBase+12 # Low bvte of DMA address.

DBase+14 t Writing to this port turns off the ROM.

OFFH ? Front panel rrodrasmed outPut lights,

10 3 Milliseconds per ster.
8192 i Address to start testing memory at.
81924254 ? Must he a multirle of 25¢
0
+ No funny business.,
DRead 7 Set up the DMA comtroller for reading.

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

Ixi
Hemlr  nov
CAG
MoV
CAF
Jrnz
e
MOV
ing
AoV
ora

hyMStart ! Address to start testing at.

ark

Mra + Store complement,

® } Did the location actually set complemented 7

EndHit  Branch if we Just ran into a non-RAM ares.

Mra t Restore the byte to its oridinal value.
h )

arh

1 + Have we Just 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.




Intersvstems FOC

0039 7C
0054 12 BA
003 7D
005D b3 B
00 D9

0060 11 0406
0042 21 0000
0064 01 0101
0069 CB 00Ct

004C CIt 014C
006F C2 0000

0072 19
0073 7E
0074 D3 BC
0075 20
0077 &
0078 D3 BA

0074 23
0078 5E
. 007C 23
0071 5¢
007E DS
007F LD El

0081 23
0082 7E
0082 D%
0084 47

0085 e
0086 23
0087 7E
0088 09
008G 4F
0084 D9

0088 23
00BL 44
008D 23
00BE 4E
008F 49
0090 21 0000

0097 11 0404

Il bootstrar program

nov arh + High bvte of work area.

out KilMa

mov arl i Low byte of work area address.
out LoDMA

“exx

t Read sector 1 on side zeror drive zeroy head zeror cylinder zero
t to det the load information,
i dr400H+4
Ixi fie 0 + head 0» drive 0y cylinder 0
I br101h ? Read from sector 1 to sector I.
call StartID ‘

call Result ‘ _
Jnz Start ? restart process if error

+ kead the data

} Load the DMA registers with the load address.
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i 9 byte instruction) opcode = read.

[+
oy

out

inx

HOV

out

an ? Low hvte of load address.
LoDM&

h

arm

HiDMA

¥ Put mnext word (the start address) in IX.

inx

MoV

inx
Mav

Fush

POF

h

ern

h

drm

d } Get start address into IX bv pushing it

ix $ onto the stack from DE and roring from IX.

§ Get starting and ending sector numbers

inx
nov

exn
MoV

e
inx

L DY
L1 e
Ay
[H 4

h
ard i Starting sector number for track zern.

bra

h
arm

Cra

FNow det starting and ending sector numbers for cvinder one.

inx
MoV

inx
nav

exx
i

RdNext 1ui

h
brm
]

M
Y # Start on drive zeror cylinder zerc.

dr400H+& 7 9 bvte instiructions orcode = pead.
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0096 CD 00C1

0099 CD 014C
209C €2 0000

00 2
09 79
001 FE 02
00AZ CA 0194

0046 11 Q30F
00A% CD 00C1
004C CB 0131

00AF 19
00RO €5
00B1 D9
00kZ Ci

00R3 78

00R4 FE 0¢
0086 CA 0194
00ke 7%
00BA FE 00
00BC CA 0194

005 18 D2

J0Ct CD OUiC
0004 OF
00CS 3¢ 02
0oC? Ck F2

009 08
00CA 7B
00k DI BY
00CD D2 FF

0OCF 15
2000 C8

ooBl ©D 011C
o004 7¢
0005 13 Bi

0007 15
0008 C8

call Startl0 + Read a cvlinder.

call Result

Jnz Start } restart process if error
ine i § cvlinder := eylinder + 1
noy arl '

cri 2 } Are we done ?

Jz BveBye

} Seel: to cvlinder one.

1xi dr300H+OFH 7 2 byte instructionr oPcode = seek
call Startld
call Senlnt 1 Make NEC happv.
? Put cvlinder 1’s start and end sectors in B and C.
exXX
rush b
exXx
FOF b

§ Check if either sector srecification for track tuwo is 0

? 1f 50y we are done

MoV arb
pi ¢

Jz ByveBve
Moy ar<
cri 0

Jz ByeBve

Jupr RdNext

$ Startl0 loads up the NEC 745's resisters with bytes from the Z-BO‘s
! registers. If the carry is set» the oreration will be dome in MFM.

? Registers A and D are trashed.

Startl0 call WaitConm

exaf
Jrac FH t Branch if we are doing instrucion in FM.
hset bye i Turn on MFM bit.
M exaf
MOV are
(131 Dhata # Oren wide 745,
out Lights i Disrlay opcode om front ranel lights,

t Check to see 1f this is a one hyte instruction.
dir o

e
i -

v Load first argument
all WaitCon

MOV arh
out Dbata
dcr d

t Load second argument.
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oone £ov 011C
000C 7D
00Dh 12 k3

00DF 15
00EC CB

00E1 CB 011C
00E4 AF

00ES D3 B

00E7 CD 011C
OO0kA 78
00ER 13 B1

0OED CD 011C
00F0 €8

00r: 12 By
00F3 08

00F4 LB O11C
00F7 7%
00F8 D3 B1

00FA CD 011C
DOFD Of

OOFE F3

0OFF 11 018C
0102 82

0102 5F

0104 F1

0105 08

0106 1A

0107 D2 B

0109 CD 011C
0100 IE FF
010F OF

O10F F5

011¢ §7

0111 20 04
0112 08
0114 ZE 80
011¢ 0B

0117 F1
0118 08
011® 03 By
011k ¢

11 bootstrar program

call
mov
out

“der
rz

Waitlon
arl
Dhata

d

# Load head nusher - alwavs zero.

call
%ra
out

# Load startind sector number.

call
"oV
DUt

# Load N
call
exaf
out
exaf

Baitlonm

a

Dbata

Baitlon

arb

Dhata

¥aitlom

DIhats

# Load endinf sector nusher,

call
MOV
out

WaitCom
&
DIBata

t Load dar lendth

rall
exaf
rush
Ixi
&dd
NOV
PoOP
exaf
ldax
out

WaitCon

2813
d+CFLT AN
e

ErA

PSW

d
Dhats

¢+ Load data transfer lendth.

call
mvi
avaf
Fush
ora
Jraz
exaf
mvi
exaf

Nlern  por
exaf
out
ret

Waitlom
ar0ffh

PSW

-

&

NZero

Ar8OH

PSU

Dngta

t I know that GPLTAB doss wot sran a 256 bvte boundry.

i A i= GPLTAB( N )
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- 011C 5

011B C5
011E 04 14
0120 DB BO
0122 E¢ CC
0124 FE 80
0126 28 0¢
0128 10 F¢

0124 Db Bi
012C 18 FO

01X C1
012F Fi
013 C9

0131 11 0108

0134 CD 00C!
0137 04 14
0129 0B BO
013k E¢ TO
0130 FE CO
013F 20 02
0141 DB B1
0142 10 F4

0145 DB B0
0147 ££ 01
0148 20 ES

014k C©

0140 £5

014D CI' 0181

0150 DB B1
0152 E¢ 18
0154 &7

0155 Cb 0181
0158 DB Bi
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# Waitlon waits for the data register in the NEC 745 to be ready for
i loading. Affects no redisters.

WaitCom Push PSW

Push b
TF nvi By 20 i Retrv count for loading command register.
Waitle in - [DStat
ani OCOH i Just look at the tor tuo bit of the status redister.
cpPi 0B0H
Jrz DKNow

dinz Waitbe

? Time out - read the data port to try to remedy the Probles.
in Dhata
JNPT T*

OKNow  eopP b
POF PSW
ret

i Read the interrurt status by issuing 3 sense interrurt status imstructiov.
t This is mandatary after & seek or recalibrate.

Senlnt  lxi dr 100H+8 i 1 bvyte instructiony orcode = sense int.
call Startl0
nvi bs20 ? A fine number.
RO in DStat
ani OcOh
cpi 0r0h
Jrnz NotYet
in Dbata t Dump it. : §
NotYet dinz RD
in DStat
ani 1 i Look at the FDC busy bits.

Jrnz Senlnt : f
ret
? Result is called to rerfors the Result Phase of the NET 745's oparation-
# sequence. Seven status bytes are read from the 765. AY i set to

PN (the last bvte read)r which dives the number of bytes/sector

Fesult rush t
7 STO reads the first status bvte in the result pPhase. a () 0 (==} erron

call WaitStat

in UData
ani 18h + Look at fault and not readv bits.
nov hea

i Read second status bvte ( STi ).
call  WaitStat
in Dllata
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0154 E¢ 25
015C B4
0150 67

015€ CIr 0181
0141 UB B

0162 E¢ 31
0165 B4
0186 467

0167 CD 0184
0164 DE B1
016C CI: 01831
016F DB B
0171 CD 0181
0174 DB Bi
17¢ CD 0183
0179 08 '
0174 DR R1
017¢ 08

0170 7C
017E ®7
017F E3
0180 C9

018t €S

012 DR RO
0184 E& CO
¢1B¢ FE CO
0188 20 F8

0184 C1
0188 €9

01BC 97 OFE 1B IS

0190 12 BE
6192 5D £9
0004

0194 21 FFF¢

1T bootstrar Frodram ASMBLE v-3b Page B

ani I5H ? Look at CRCy Over Runy Missing Header & sector bits.
ora h
v hea

# Read the third status byte (ST2)
call: Waitbtat

in DData
" ani 31k # CRC errory wrond cvlinders missing address sark.
oTa h '

(1Y hra

i Read all those dumb bvtes that vou get at the end.
call ¥aitStat

in IBata~ # Cvlinder

call WaitStat

in DBata # Head number (0..1)
call KaitStat

in Dhata i Sector number.
call MaitStat

enaf

in IData + N - bytes/sector
exaf ‘

noy arh i Get error flag,
ura a i Set 7 %o 1 if error occurred.
POF h

ret

7 WaitStat returns when the status resister is ready to be read.
¢ Redister A and the flads are burned.

WaitStat .
Fush h
Wtlr in IStat
ani OCOH # Look at tor two bits of the status register.
cPi OCOK
Jraz Wilr
PiF b
ret

i Gar length table - indexed by N
LFLTAE DB Tr14437,53

P Tne following code is erecuted after the dats has been )aaded
P from disk. It turns off the ROM and then executes z peoix

§oinstruction,
t ram by code at the SKIP label.

instr  out DisROM
FLix

instrl  equ $-instr

Bvebve

i h»=10 5 Space for instructions below the stach.
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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
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t First byte of instructions to aove to RAN.
? Length of instructions.

# Branch to intructions in RAM.
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¢ errorz. 3B svabols denerated. Space for 5515 more svnbols.

$ 0144
RYERYE 0194
DBASE 30
bpaTAe BY
DREAD B2
hSROM BE
USTAT B0
ENDHIT 12
ENROM B4
FH ge
GPLTAB 018C
HIIKA  Re
INSTR 0190
INBTRL 04
LICHTE FF
LODHA  BC
MEMLF 04
HIDMA  BA

MSTART 2000
NOTYET 0143
NIERD 2147

DKNDK  012F
RINEXT = 22
RUYWAI 25
RESULT 214C
RHLF EW
RO 0139
SENINT 131
ETRT 90
STARTI C!
STEF 04
SUCCEE &5
TF 011E

WAITCO €110
WAITLP 0120
WAITST 0181
WORKLE 2100
WTLF 0182




