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lnters\'stells FDC II b"otstraF prOSraM
Written by Robert Bedichek Februarv 1980

if 0
This prOgraM resides in a 1K nonvolitile MeMOry that sta~ts at
addr~i5 zero. It reads a variable nUMber of sectors fro~ the
first two ~Ylinders of drive zero, sur1ace zero. Tt~ first
ei!lht b\·tes of the first sector of the outerMost cylinder !lives
inforMation about how to load the data. The diskette can be
recol'ded in ei tner FM (sinSle densitv) or HFtl (double densitv).
Sector sizes ransins frOM 128 bytes/sector to 8196 bytes/sector
are accoMModated. After the data is loaded, control is passed
w an address specified in the first ei!iht bytes of the first
sector. The MeftOrV in which this prOSraK resides is switched
off before control is passed.

Note that thls proSraM uses the end of read/write KeMOry tor stack space.
So, the load paraMeters should not be set so that the transfer over-writes
this part of Ml?KOr\'.

Kn area WorkLen bytes frOM the end of MeMOry is used to read in the first
seculr for the load paraMeters. This l'Iav be over-written bv the data loaded.
Bootstrap resister allocation and conventions

Register : Contents

A
B
C
D
£
H
L

FLAGS

I,
I
I

Scratch reSister
Startins sector nuftber for next read operation
Endin!l II II II II " "

Instruction lensth (looked at by StartlO)
Intruction opcode ( II ". "

F.irst arSUMent for instruction (looked at by startio>
Second lin" (" nil"II }

Scratch

( aI ternate set j

A' N- bytes per sector (0:128 1:256 2:512 3:1024 4:2048 •• )
II' Startin!!l sector nUMber for cvlinder 1
CI End i nS " It It " II

D' Scratch
E' II

HL' Points to list of load ~ara",eters.

FLAGS' Carry =1 (==) HFM Carry = 0 (==) FH

IX
IV

Starting address tor booted prOgraM
Not used

The load FaraMters are on drive zero, side zero, cylinder zero in the
first eight bytes of the first sector. Their forMat:

l I i I •. . ~.-_--.----t----.----I----.----.--

Word o 1 2 3
unused



Word 0:
Word 1:

Word 2:

Word 3:

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

Start and end sectors of segftent to be loaded fro~ cylinder O.
( 0, 0 ) Means don't load anythins frOM cylinder O.
Start and end sectors of seg~ent to be loaded froft cylinder 1.
( 0, 0 ) Means don't load anythins fro~ cylinder 1.

00 E4 03 FA 02 26 1 2£

This will load sectors 2 throuSh 26 froft cylinder 0 and then sectors
1 throuSh 26 froft cylinder 1. The data will be load contituously starting
at location E400 and execution will belin at FA03.

endif

Port addresses
OOllO lIBase eClU OBOH ; FDC II occupies block 16 bytes lons:.

OOBO DStat eClU DBase+O ; FDC II status reSister.
OOlll ItData eceu DBase+l ; COMMand port address.

OOB2 DRead eClU DBase+2 ; out DRead sets controller for read operation.
OOM ENkOH eClU DBase+6 ; WritinS to this port will enable the ROM.
OOBB HiDMA eClU DBase+B ; Hish byte of DMA address reSister.
OOIlA MiDHA eceu DBase+10 ; Middle byte (A15 ~ AS) of DHA address reS.
OOBC l.,DMA eClU DBase+12 ; Low byte of DKA address.

OOBE [lsROM equ DBase+14 ; WritinS to this port turns off the ROM.

OOFF Lights eClU OFFH Front panel prosraftfted output liShts.

. OOOA Step e<w 10 ; Milliseconds per step.

:000 HStart f:''IU 8192 ; Address to start testing fteftory at.
2100 1,!c,rkLen equ 8192+256 ; Must be a ftultiple of 256

OOOOiOOOO Start or~ 0
0000 F3 . di ; No funny buslness •

0001 D3 92 ,,;'ut DRead ; Set UP the DhA controller for readins.

0003 21 2000
0006 7E
0007 2r
0009 77
0009 BE

OOOA 20 07
OOOC 2F"
OOOD 77
OOOE 23

OOOF 7C
OOle B5

; Non-destructivelv test l'leMl'" to find the end of it (te, find a scratch
; area to use for readin~ the load para~ters.

lxi h,HStart ; Address to start testin~ at.
Mel"lLp MV a,"

CI'I••

I'IOV 1'1, a ; Store cOl'lpleMent.
CI'lF f'l ; Did the location actually set cOftpleftented ?

jrnz EndHit ; Branch if we just ran into a non-RAM area.
CMe;

ftOV ft,a ; Restore the byte to its orisinal value.
inx h

ItOV a,t.
ora 1 Have we .~st over~lowed ?
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0011 20 r3

0013 F9
0014 7C
0015 D6 21
0017 h7
0018 DS'

jrn:

HL points to one past the last Sood RAM location.
EndHit sphl ; So we can do procedure calls.

!'lOV a,h
iui WorkLen/256

I'lOV h,a HL points to an area WorkLen Ions.

0019 08
00lA At
001B OS

001C 11 0303
00lr 21 hEFE
0022 CD OOCl

e:<af
:<ra 0

exif
Initialize NEe 765

Ixi d,303H; 3 bv~ instruction,
lxi h,16-Step*16+0EH*256+0FEH
call StartIO; Do it.

OPcode =sPedtv
; Stepins rate and other junk.

0025 11 0204
0028 21 0000
002!! CD 00C1
002E CD 0181
0031 DB B1
0033 £6 20
0035 28 EE

0037 11 0207
OC3A 26 00
003C CD 00C1

-
; Sense Drive zero status,
RdvW~it lxi d,200H+4

h:i h,O
,:all Start10
call Wa i tStat
in DData
ani 20h
.ir: RdyWait

Recalibrate Drive z~rc.

lxi d,200H+7
,wi H,O
call StartlO

wait until drive is read\'
;2 byte instruction, opcode=sense drive status
; Drive zero, head zero.

Do it.

retreive Status Register 3
; check readY bit
; repeat if drive not read'll

; 2 bytt instruction, opcodt =recalibrate
; Drive zero, head zero.

003F' CD 0131 call Senlnt ; Sense interrupt status tCI Kake NEC happ\,.

0042 11 020A
0045 21 0000
0049 ClI OOCl

Al ternate hi try readins the header at sim:lle and double density.
RHLP l:<i d,200H+OAH ; 2 byte instruction, opcode = read header

lxi h,O ; Drive zero.
call Stal~tIO

004B CD 014C
004E 2B 05

call Result
Success ; ~ranch if the read was good.

0050 08
0051 3F
0052 OB
0053 18 ED

COKPle!'lent the C' to switch the density settins.
\?;,;af

; A' now has the riSht Nand C' has the right densit~.

; Now we can load the data

; Load the DKA resisters with the address of the work area.
Success ex:<0055 119

005b'AF
0057 D3 Be out HiDHA A23 - A16 are zero;
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0059 7C
00511 D3 IIA
OOSC 7D
ooSD D3 BC
OOSF' D9

,.ov
out
,.ov
out
exx

.,h ; Hi.h byte of work area.
tliDHt.
a,l ; Low byte of work area address.
LoDHA

; 9 byte instruction, opcode =read.
; head 0, drive 0, cylinder 0
; Read fro~ sector 1 to sector 1.

0060 11 0406
0063 21 0000
0066 01 0101
0069 CD 00C1

Read sect.or 1 on side zero, drive zero, head zero, ,,'li nder zero
to set the load inforMation.

l:d d,400H+6
lxi h,O
lxi b,101h
call StartIO

006C cn 014C
006F C2 0000

call Result
Jnz Start

ftead the data

restart process if error

; Load the DHA resisters with the load address.
0072 I19
0073 7£
0074 D3 lie
0076 23
0077 7E
0078 D3 BA

ex:-:
MOV
out
inx
,.,,\1

out

8',. ; Low byte of load add~ss.

LoDHA
h
a,fll

l1iDi'lA

Put next word (the start address) in IX.
in:< h

Get startins and endins sector nu,.bers
im; h

007A 23
007B 5E

. 007C 23
oon, 56
007£ DS
007F' IIIl £1

OOB1 23
0082 7£
00B3 D9
0084 47

"'ov e,f'I
inx h
1'10\1 d,M
push d
POF i>~

a,t!

MV b,a

; Get start address into IX by pushins it
; onto the stack frOM DE and popins frOM IX.

; St.arting s~ctor nUMber for track zero.

H~ow set startins and endin!l sector nUMbers for cvinder one.
inx h
riO\' b,rI
inx h
"ov c,,.
ex:<

OOB5 II!;'
0086 23
0087 7E
OOB8 D9
0089 itF
OOBA D9

ooaI! 23
ooee 4£
008D 23
ooaE 4E
ooaF D9
0090 21 0000

e'I'""'\
inx
MCI\'

e:(~<

l:<i

RdNel<t l:d

h
a,M

h,O

d,400H+6

;" Start on drive zero, cylinder zero.

; 9 bvte inst\'uction, oPcclde = read.
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0096 CD 00C1

0099 CII 014C
009C C2 0000

OM' it* 7»
00111 FE 02
00A3 CA 0194

call StartlO

call Result
jnz Stirt

in" 1
M't i,I
cpi 2
jz BveBve

Read a ty linder.

; rtt't.irt process if ~rror

: cvliftdtt :~ cvlind.r + 1

; Are we done ?

OOAb 11 030F
OOA9 CD 00C1

OOAC CD 0131

OOAF D9
OOIlO C5

OOB1 D9
OOB2 C1

OOB3 78
OOBi; FE 00
0086 CA 0194
OOl!9 7f;!
OOBA FE :)0
OOIlC CA 0194

OOBF 19 D2

Seek to CyIillder on~.

lxi d,300H+OFH ; 2 byte instruction, opcode =seek
call StartlO
call Senlnt ; Kake NEC happy.

~ut cYlinder 115 start and end sectors in Band C.
exx
push b
exx
FOF b

; Check if tlther sector specification for track two is 0
If SOt we are done

/'10'0' a,b
,:pi ()

jz rweBve
"o1; a,c
cFi 0
jz Byellve

j"pl" RdNe:<t

; StartlO loads UP the NEC 7b5 /sreSisters with b\~es fro" ttle Z-BO's
; resisters. If the carrv is set, th~ operation will be done In MFM.
; ReSisters Aand D are trashed.

00C1 CD 011C
00C4 OB
OOCS 30 02
00C7 ell r3

OOC9 OB
OOCA 7ll

OOCB D3 Bl
OoeD 113 FF

StartlO call Waiteol'l
e:·:af
jrnc FK
bset 6'£0

FM exaf
",ov a,t?
r.,ut OData
out Lights

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

; Open wid,", 765.
; DisPlav opcode on front panel li!lht:..

ooer 15
OODO C8

00D1 CD Oi1C
00Il4 7C

OODS tl3 Bl

Che·:k t(. see if this is a one b\'te instl~uction.

dcr d

Load fIrst arSUMent
call Wii teo",
MOV ath

out DData

00D7 15
OOIl8 ca

dcr
rz

d

Load second ar!lUMent.
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00119 CD oue
OODe 7D
OODI' D3 111

OODF 15
OOE{\ eEl

00£1 CD 011C
OOE4 AF
OOES D3 Pol

00E7 CD OllC
OOEA 7S
oon D3 III

call WaitCof\
MV a,l
out Dbata

'del" d

r=
Load head nUMber - always zero.

call Wa i teOH

xra a
out Dllata

Load startinS sector nu",ber.
call Wai teOM

/'IOV a,b
out DData

OOEll CD OllC
OOFO OS
oon I13 Bl
oon 08

; Load to!

call
...xaf
out

o?xaf

"aiteM

I1Ilata

OOF4 CD OilC
00F7 79
oore D3 In

OOFA CD OUC
oon 08
OOFE FS
OOFF 11 01ee
0102 83
0102 SF
0104 F1
0105 OB
0106 lA
010] D3 III

Load endinf sector nu",ber.
call Wai tC.)1'I
MV a,c

out DData

Load Sal" leni!fth
call lrIai tCo"
e::af
push psw
lxi d,GPLTAll

add e
MOV E,A

pOP psw
exaf

Ida:{ d
out DIlate'.

I know that GPLTAB does not SFan a 256 byte boundrv.

; A := GPLTAB( N )

0109 ell 011C
010C 3£ FF
010E 08
OlOF 1:''5
OU (1 117
0111 20 04
0113 08
0114 3E 80
Ol1£. Of;

0117 F1
011B OB
0119 D3 Bl
01H ·c~·

; Load data transfer lensth.
call WaitCol'l
I'Ivi a,Offh
e:·:af
push psw
.,ra c: Is N = 0
jrn::.: NZeN
exaf

",vi A,BOH
e:·:af

NZliiT'1) POP psw
e:·:af
out tlDiita
ret
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; WaitCo~ waits for the data reSister in the NEe 765 to be readY for
; lo.din.. Affects no reSisters •

... 031C F'S
OUD CS
011E 06 H

0120 D& [10
0122 E6 CO
0124 FE eo
012~ 28 06
0129 10 F6

WaitCo~ push
push

n' "vi
Wai tLp in

ani
cpi
jl'Z

psw
b
B,20 ; Retry count for loadins co""and resister.

DStat
OCOH ; Just look at the toP two bit of the status reslster.
OeOH
OKNow
WaitL",

012A DB 91
012C 1B FO

Ti"e out - read the data port to try to re"edY the proble".
in DData
j"pr n'

012£ Cl
012F' F1
013tl C9

OKNow POP

POF

ret

b
psw

; Fi~ad tht!' intel'rupt status by issuinS a sense interrupt status instructio\i.
; This is lIandat.,r\' after a seek or recalibrate.

0131 11 010e Senlnt l:<i d,l00H+e
0134 CD OOCl call Start10
0137 06 1'1 "vi b,20
01:!9 DB BO FiO in DStat
01311 Ee. CO ani OeOt'l
013D FE CO cpi Or.;Oh
on, 20 02 jrnz Noti'et
0141 DB III in DData
0143 10 F'4 NotYet dJnz RO

.
0145 DB BO in DStat
0147 E6 01 ani 1
0149 20 E6 jrnz Senlnt

014Ft Co l'et

; 1 byte instruction, opcode = sense into

; A fine nu"ber.

Du"p it.

Look at the FDC busy bits.

014[, [5

: Result is call~d to FerforM the Result Phase of the NEe 765's op~ation'

,sequence. Seven status bytes are read frOM tht!' 765. A' 15 set ~o

; N (thE! last bvti; read), which Eli yes the nUllber of bvti;s/se:.tor

R~sult Fush h
STO reads the first status byte il1 the l~esul t l'hase. A 0 0 {==} H\'l)j'

014D ell 0181
0150 DB B1

0152 El 18
0154 67

call WaitStat
in DData

ani lSh
/'lOy h,a

; Look at fault and not read\' bits.

0155 CD 01el
015£1 DIl III

Read second status bvte"( STl ).
call Wai tStat
in DData
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015A £6 35
01~C I!4
01511 6i

35H
h
h,a

Look at CRe, OVer Run, Hissins Header 8. sector bits.

015£ CIt 0183
0161 Df1 III

; Read the third status byte (ST2)
call· !IIitStat
in DData

Read all those dUflb bytes that 'l'OU Set at the end.
WaitSt.at
DData· ; Cvlinder
WaitStat
DDat; Head nUMber (0•• 1)
WaitStat
DData Se.:tor nUMber.
WaitStat

ret
WaitStat returns when the status resister is ready to be read.

; ReSister A and the flaSs are burned.

0163 E6 31
0165 B4
0166 67

0167 CII 0181
016A DB 91
016C eI: 0183
01hF DB Bl
0173 cn 01B:I
0174 DB Bt
0176 en 0181
0179 013
017A lIB 111
017C 08

017D 7C
017£ B7
017r E1
01BO C9

ani
ora
ItOV

call
in
call
in
call
in
call
lO'l\af
in
exaf

31h
h
h,a

DData

a,t.
a
h

CRC error, wrons cYlinder, Missins address Mark.

; N- byteslsector

; Cet error flas.
; Set Z to 1 if error occurred.

0181 CS
0182 Df! ItO
0184 £b CO
<l1ef: FE CO
0188 20 F8

01BA Cl
018B C9

WaitStat
Fush b

IdtLF in I1Stat
ani OCOH
cpi OeOH
jrnz WtLF

P.)F b
I"et

Look at tOP two bits of the status reSister.

; Gar lenstt, tabl e - indexed by N
01Se 07 OE 1B 35 GPLTAB DB 7,14,27,53

;, Tne followi nsl code is e::ecuted aft.er the data has been 1cladl?d
; frOM disk. It turns off the ROil and then l?:(ecutes a I'.:i:<
; instruction.
; I'all bv code at the SKIP label.

019(1 I13 BE l. nstr out IlsROI'I
019::! DD E9 Fci:<

0004 instl"'1 eCIlt f-lnstr

BveBve
0194 21 FF'F'l l:d h,-10 ; Spac... for instructions belclw the sta,:I;.
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0197 39 dad SF

0198 ES push h
0199 Ell :<chS
019A 21 0190 hi hrinstr ; First byte of instructions to "ove to RAK.
019D 01 0004 lxi b,instrl ; Lensth of instructions.
011\0 ED DO Idil"
01A2 £1 POF' h
01A3 E9 pchl Branch to intructions in RAM.

0000 end Start



o error;. 3B 6Y~bols generat~d. Space for 5515 ftore s~~bols.

~ 01A4
BYE~Y£ 0194
DBASE BO
DIIATA Bl
DREAD B2
ItSROI'l BE
DSTAT BO
ENDHIT 13
ENROM B6
FM Cl?
GPLTAB GiSe
HIIltlA BB
INSTR 0190
INSTRL 04

LICHTS FF
LODKA Be
HEHLF' 06
HIIII'iA ilA
MSTART 2000
NOTYEl 0143
NZERO 0117
PKNOb! 012E
RDH£:~T '?3
RIIYLlAI Z5
RESULT 014C
RHU' ,,~

RO 0139
SENINT 0131
START 00
START! C1
STEP OA
SU:CES 55
TF' 011£
WAITeD (lilt
IalAITLP 0120
WAITST 0181
WOrtKLE 2100
WTU' 0182
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