
Name Reg. addr. Chip R/W p/d Function
BLTDDAT 000 A er d Blittcr output datN (from blittcr

t/c RAN0
Rcad DMA cootroller regisLer
lvlSB of the vertical positioo
Verticel aod horizonlal beam
posi t ioo
Disk read data (from disk to
RAID
JoysticUnouse fosl(bo game -
port 0 1f 'e
JoysticUmouse poritioo game
Port I
Collision registcr
Rcad audio/disk coatrol reglstc?
Read potcntionetcr oo gane
port 0
Rcad potcntionstcr oo 82rne
Port I
Read poL port data
Read scrial port and statur
Read disk dau bya aod status
Read lntcrrupt enable
Read intemrpt requcst
Disk DMA address bits lGtS
Disl DMA addresr biB t-15
Disk DMA block lcngth
Disk writc data (hom RAM to

B U I D P I L 0 5 6 A w p

B L T S Z E 0 5 8 A w p
05A
05c
0sE

BLTClvlOD060 A w p
BLTBtvlOD062 A w p
BLTAMOD064 A w p
BLTDMOD066 A w p

068
06A
06c
06E

BLTCDAT0T0  A  w  d
B U I B D A T 0 T 2 A w d
BL IADATOT4  A  w  d

Address of L\e destination dau D bits lOE
l - 1 5 BPLIDAT ITO
Start bit and size of rhe blicer window BPUIDAT llz

NanB Recaddr @on
@--6!E-p w p wrirciffi
ADKON 09E t w p Audio, disk, aod 0nnt conrll rcgistcr
At D0llH 0A0 A w i aaarei of rhe audio oata uiu to-tg
AUD0ICL 0A2 A w ir Ou souod chana.f O, 6ir, i-iS
AUDOLEN 0A4 t w i Ctranaet 0 tengrh of ,uJio aita
AITD0PER 0A6 | w ir Orannel O pejoa durarioo
AUD0VOL 0A8 p w I Chanoel 0votume
ALTDODAT 0AA P w i Chanoel0 audio dara (to the D/A

CIJOAT OOE
ADK@lrlR 010
PSTODAT OI2

POT1DAT OI4

FOrcoR 016
SERDATR OIt
NKBYTR OIA
INTENAR ..-. OI.C-ir.fnEQfl-" -ore

NKPT}T O2O
DSKPTL 022
DSKLEN 024
DSKDAT 026

DMACOT.{R 002
\nosR 004
wtPosR 006

DSKDATR OOt

JOYIDAT OOA

JOYTDAT OOC

078
07A

0Ac
OAE

AT.IDII.CH OBO A
AI,DII.CL OB2 A
AUDIT.EN OB4 P
AI,JDIPER 086 P
AT'DIVOL OBt P
AT,'DIDAT OBA P

0Bc
OBE

AUD2IIH OCO A
AUDrcL OC2 A
AUD2TIN OC4 P
AUD2PER OC6 P
AUy2vOL 0c8 P
AI,''DDAT OCA P

r P

r p

r P
r P
r P

r p

r P
r P
r P
r P
r P
w P
w p
w P
w d

AP
A
A

P

D

D

D
P
P

P

p

P
P

d

P
P
P
P
P
A
A
P
P

converter)
uuused
unused

w p Address of thc audio data bits t6-1g
rY p On sound cheanel I, bir l-15
w p Orannel t leogth of audio data
w p Orannel I pcriod duration
w p  C l ranae l t vo lume
w d Orannel I rudio dara (to the D/A

coovertcr)
uoused
unused

w p Address of the audio data bits tGlS
w p On sound chaaoel 2, bits l-15
w p Orannel 2 leogth of audio data
rp p Chanoel 2 period duration
w p Chaanel 2volume
w d Channcl 2 rudio data (trc thc D/A .

coaverter)
unuscd
unuscd

p Addrcsr of thc rudio data bits lGlS
p Oa souod chaonel 3, bitl t-15
p Chanucl 3 lcngth of rudio dau
p Clranael 3 period duratiou
p Channel 3 volume
d Channel 3 audio daLN (to the D/A

converter)
unused
uouscd

disk) rcC
REFPTR 028 A w d Refresh couDtcr 6CE
VPOSW 02A A w p Wrttc MSB of thc verticd been Atrp4ltgg gDO

*ruw 02c A w p iiill'1,?"."r and horizonrar iffi3ffi 3Bi
beam positioo ALrD,:IPER 0D6

CDP@N g2E A w p Copger cootrol rcgister At D3VO[, 0D8
SERDAT 030 P w p Writc ssrial data and stop bitl AUD3DAT gDA
SERPER 0t2 P w p Scrial port control reglstcr and

baud rrte oDc
FOIGO 034 P w p Writc poL port dstl and start 6DE

bii BPLIITH 080
JOYTEST 036 D q p Wria i! both mouse countEt3 BPLIPTL 0E2
SIREQU 038 D s d Horizoatal syoc wilh VB and BPITPm OU

srR\aL olA D r d flTHffi"'yuc wirh verticar 3lEffi 3Eg
blaok BPL3PTL OEA

STRHOR 03C DP r d Horizootal spc sigoal BPtJ4pfH 6EC
SIRLONG 038 D s d Loog horizooul linc marker BPI/pTL gEE

The following registen can be accessed by Copper when COPCON-1. BPLSPTH 0F0
BPISPTL OF2
BPI..6PIII OF4
BPI,6PTL OF6

BLTcoNl 042 A w I l t i t t"rcootrolre[ isrr l  -  0F8
BLTAFWM 044 A w 

'p 
trtut for the fusidata word froo A oFA

BUTALWM 046 A w i t"tut for the last data word from A oFC
BLTCPru 048 A w p Addrcss of rhe source dala (
BLrcPrL o4A A w p Addrcss of the source r."g lH ,t-tl8 i-ptcoxo ?[3
BUTBFTH 04C A w p Addresr of the sourcc data B bits lGtB BPI,CONI 102
BLTBPTL 04E A w p Address of the source daLa B biu l-15 BPrcON2 104
BLTAPTI{ 050 A w p Address of the source dara A birs lGlg 106
BTIAPTL 052 A w p Address of the source data A birs l-l5 BPLlltlOD 108
BLTDPTH 054 A w p Address of the destinatioo data D bi6 BPI2MOD l0A

l 6 -  1 8 l0c

A w
A w
P w
P w
P w
P w

A
A
A
A
A
A
A
A
A
A
A
A

w p Address of bir plane I, biu l6-tg
w p Addrcrs of bit plaoc l, bilr l-15
w p Addrcsr of bit plaoc 2, bir! 16-18
w p Addresr of bit planc 2, bits t-15
w p Address of bit planc 3, bits 16-18
w p Addresr of bit plaoc 3, bits l-15
w p Addresr of bit plane 4, bir 16-18
w p Addresr of bit plale 4, biis l-15
w p Address of bit planc 5, bir 16-18
w p Addrcsr of bit plane 5, biu l-15
w p Addresr of bit plaae 6, birs 16-18
w p Addresr of bit plaac 6, bir l-lj

unuscd
unuscd
unuscd
unuscd

p Bit plane control registct 0
p Conuol registcr I (scmll values)
p Coatrol reglster 2 (priority conrrol)

unused

076 unused

unuscd
unused
uoused
BlirEr module for source data C
Blittcr module for source dau B
Blitter module for source data A l l E
Bfincr modute for dcstinarion dara D SpR0pTH nA
uoused
unuscd
unuscd
unused
Blittcr source data regbtcr C
Blittcr source datr regisar B
Bliuer source data rcgistcr A

unuscd
unuscd

p Bit plane module for odd ptaner
p Bit plane module for even plancs

unuscd
uuuscd

q lit plane I datr (ro RGB output)
g lit plane 2 drta (ro RGB outfut)
g Pit plaac 3 dala (to RGB outluti
q Pl plane 4 dalr (to RGB outluti
g Pit planc 5 data (ro RGB output)
d Bir ptanc 6 dara (to RGB outluri

unused
unused

p Spria dara 0, biB lclg
p Spritc data 0, bitt l-15
p Spritc data l, bits l5-lg
p Spritc dala l, bitl l-15
p Spritc data 2, birs l&lt
p Spritc dra \ birs l-15
p Spria data 3, biB tcl8
p Spritc dara 3, bits l-15
p Spritc dara 4, bits lAlS
p Sprite dara 4, biB l-15
p Spritc data 5, birs lGlS
p Sprire dala 5. bits l-15
p Spritc dara 6, bitl 16-18
p Sgritc drta 6, blr l-ls
p Spritc dzta 7, bits lAtS
p Sprire data 7, bic l-15
dp lpria 0 start position (verl and horiz)
!e !n.ia 0 couhol _reg. and verrical srop
dp lpria 9{ru registcr A (ro RcB output)
dp lpritc 0 date rcSisrcr B (ro RGB ouriuti
{p lpritc I r,a!t posirion (verL rid troitz.)
!n !n.it" I control reg. and verlical slop
!n !n;a I deta regisrrr A (to RGB oupur)
dp Spritc I dau rcgistcr B (to RGB outputi
dp Spritc 2 start positioo (verL aod hohz)
{n lnrite 2 coatrol reg. and vertical stop
{n lpritc I daa registcr A (r,o RGB ourpug
!e lnrite 2-da:a rcgisrcr B (io RcB ourpur)
9p lpritc 3 swt position (verr and trohz.)
{p lpla 3 coouol reg. and verticat sr,op
dp Spritc 3 data registcr A (ro RGB outp,u|

A D w
D w
D w

A w
A w

D w
D w
D w
D w
D w
D w

BPU]DAT I14
BPLIDAT I 16
BPIJDAT I I8
BPIJDAT IIA

l t c

SPROPTL 122
SPRIPTH 124
SPRIPTL 126
SPR2PTH lzt
SPR2TTL I2A
SPR3PTH IzC
SPR3TTL I2E
SPR4FTH I30
SPR4PTL IT2
SPR�TTH I34

A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A w
A D w
A D w
D ' w
D w
A D w
A D w
D w
D w
A D w
A D w
D w
D w
A D w
A D w
D w

s,e
F
3t
o
5
o

s
o

a
a
3'
A

5g.
€
oa

7 P
F :
F 9
f o

E H

H P
U ! &

Htr

E B

E t j

trts

Fl ro

6 o

l l {
o 6

o 6

c r -

o ( J

E I N

H t s

E o

07C unuscd SPRSFTL 136
Dsl$YNc 078 P w n ,1,'. 

sync pancro 
liffffi l3l

The following registers can always b'ywritten by the Copper: SPRTFTH l3c. SPRTPTL I3E

l,lane Res addr Chip R/w p/d Function sPR0Pos 140
-qgUl'4H-0-S-0= A w p Address of rhe lst copper tif iEiI. :|SKrL 

r42
- Copir-tr--oiii A w i raaresr or rhe rsr coiier li;;;;; i-d- :55:DArA 

144
coP2tfH 0t4 A w i aca.ess of 2od copper'rist ui&ilig'- SPR0DATB 146
coP2l,CL 086 A w p Addresr of thc 2nd'topper urluio r--rS :55iS 

148
coPJMPl .- 088 A r p Jump r,o rhe srart of rhc lrt Ail; ffi :55lSP 

l4A

S9g-ltpz-- oee A s i lrmi ro rhe start or rhe 2ndiln*ru :[fiBil* llfi-COPINS 08C A w d Coppcr comnrand register 
, - --.! ,_ SpR2pC[S r 150DIWSIRT 088 A w p . Upper left comer of rhc display window :;;;;

DIwsfoP 090 A w p lnwer right corner of the disply ;i;l;* ::}"tSP 
lsz

DDFSTRT osz A w p start of the bit ptane DN|A (ioriz. por) :551R|TA 
t54

DDFSToP 0e4 A__ w i, Equ of the bir pianc DttA d;;'6;' !|ffi333" l;3DMACON 096 ADP w p Wrib DlvtA concol registcr

9$99it oea P w i, yl" -cottision conuoi rcgister :l[l$"Tt* [tINTENA 09A P w p Write intemrpl enable



SBFEAOI IAFDA0O E. MSg Eveor couotcr 16-Zl
SBFEBOI SBFDBOO
SBFECOI SBFDCOO
SBFEDOI SBFDDOO

Uauscd

The lower thirteen biB rtand for thc individurl intemrpt sourcel. trte
CtA ,lntenupts rrc combincd inro a single inrern pt. Thc biu in rhe
DIvIAREQ register Indicatc which inrerrupts hrve acuned. A bir is set
if the conesponding Intenupt hrt occurred. tn order to generitte a
prcessot inttrnrpt, thc comsponding bit must be ser in rhe'DMAENA
register and thc INTEN bir nrust also be seu The INTEN bir rhus rcrs
as the main switch for ftc rcmaining l4 inrcrrupt sourccs which can be
[rned on or olf with the individual bia of rhe INTENA register. Only
when INTEN ls I crn any inremrpc be generared-

It bo6 rhe INTEN bii rnd fie two conesponding bis in rhe INTLNA
and INTREQ registers are set, e prressor intemrpt is generared. The
conespondlng lutovector numbers are listed in the IL (lnrerrupr trvet)
column in the table. Herc en the ad&esses of the scven' interrupr
al|tovectbrt:

O TBE I Serial trrnsmit buffer rmpty

V$tqr no.-*- Addrcss (Bc/tnrl Autov€€tor level
25 t00, t6l
2(, lof / 363
27 t06 / t6C
2 8  t t 2 / $ ? 0
2,'  l t6/ t7. l
30 r20 r stt
(31 t2{ /  5;C

Ar yort can scs, the inulrupE nhich rerluire faster processing rrc given
higher int:rr,rpt le', els.

Hormal eontl tlou n
5t2K chlp RAM Copyol mtmory rango

SFCOOOO. SFFFFFF
copy of chip RAM
copv of chiF FAM

:@pf of chip RAM

8MB fast RAM area

ClAs Stardrp address ol CIA B
Slardrg addess of CIA A

5l2K expanslon
(Amiga 500/2000)
Unuscd
Realtime clock
(Amiga 500/2000)

Basc address - realUme clock

Custom chips Sase address - cusbm chips
Unused
Expansion slot area
FOM modulc
256K copy of
KickStart ROM
256K
KickStart ROM

'Autovet'tor level I
'  Aulovector level 2

Auiove('tor level J' 
Autrtvect<x lerel {
Autovccror level J
Autovct'tor lcvel 6
Autovectcr lerel 7)

$000000

$oBoo00
$100000
$1 80000
$200000

$A00000

$c00000

$c80000
$DC0000

$DF0000
$E00000
$E80000

' $F00000
" $F80000

$FC0000

DMACOilt Regisrer ad{resses $096 (wrire) and $O2 (rcad)

l5 !. SET/CLR Ser/clear bitr
14 BBUSY Blincr busy (rcad only)
It BZERO Rcsutr of i[ btitrcr oinrations is 0 (read only)
t2 and ll Unusol
lO Bl,'l'PRt Blhrcr DtvlA hrs prioriry or€r processor
L PlltElt Enabte ail DMA (for birs O robl
t r BF|-EN Enrbte tirplane frNtA' '

? CCIl'EN EnabteCopperDtvtA
6 EljIEN Enable btimirDMA
5 SPREN Enabte sprire DIUA ,:
4 DSKEN Enabte disk DMA3{ ArrDxEN ff;'ffi#':*X$tH*:lHg,:ft:

sound ch.rnnel).
I

Registcr addresses: INTREQ - t09c(write)
; INTREQR -$OtE(re.rd)

INIENA - $OSe (rnite)
INTENAR - $0tC(read)

Flt Narle lL Funcdon
15 SET/CI-R Wrirclrsrd(sceDt\lACOt{ regisrer)
14 TNTEN (O Enableinrerrups
13 EKIER 6 lnre rnrpr fromCIA-B or erpansi<n g:rr' 
l2 DSKSYN 5 Dist sync vrlue recognized
t t RRP 5 Sedrl reaivc bufrer ful r ,. ,
l0 At,D3 4 Orprt audbdaachannel3
9 AUD2 4 0rrput eudio dara chrnnel 2
t AUDI 4 Oupurrudiodarachannel I
7 AUDO 1 ouput rudio dau channet 0
6 Bl.lT, 3 Bllnrready
t ' VERTB 3 Start of rhe verticrl btanting grp reached

,1 COPER 3 Reserved for rhe Copper inrenult
3 PORTS 2 lnterrupr fron CIA-A or rhe erpansion porr
2 SOFI I Resewed 5* software intcrnrprs
I DSKBTI( I Dist DlrlA trnsfer done

SP
TRC
CRA
cR8

SBFEEOI SBTDEM
$BFEFOI IBFDEM
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ASOO MEMORY MAP

max 16M
24-bat address bus.



AMIGA
General Block Diagram

Figure 1-1: Block Diagram for the Arniga Computer Family

Introduction 1l



Bit I, DSKBLK, indicates "disk block finishcd." It is used to indicate that the specified
DMA task lhat you havc rcquested has becn complcted. This bit generates a level 1 intcmrpt.

More information about disk data transfcr and inlerrupts may be found in Chapter 8, "Intel

I{ardware. "

Serial Port Interrupts

Thc following scrial intcmrpts arc associatcd with the specified bits of the intemrpt registers.

Bit 11, RBF (for rcccive bufl'er lull), specifics that thc input buffer of the UART has data th
ready to read. This bit gcncratcs a lcvcl 5 intcrrupt.

Bit 0, TBE (for "transmit bufler empty"), spccifics that the output bufler of the UART nr
more data and data can now bc written into this buffcr. This bit generates a level 1 intemrpt.

H a r d w a r e
p r i o r i t y

Exec  So f tware  p r io r i t y
L a b e lD e s c r i p t i o n

1

1 software interrupt SOFTINT
2 disk block complete DSKBLK
3 transmitter buffer empty TBE

2 4 external lNT2 & CIAA PORTS

3
5 graphics coprocessor COPER
6 vert ical blank interval VERTB
7 bl i t ter  f in ished BLIT

4

B audio  channef  2 AUD2
9 audio channel  0 AUDO
1 0 audio channel  3 AUD3
1 1 audio channel  1 A U D l

5
1 2 receiver buffer ful l RBF
1 3 disk sync pattern found DSKSYNC

6
1 4 external INTO & CIAB EXTER
1 5 special (master enable) INTEN

7 non-maskable interrupt NMI

Figure 7-4: Intcm:pt Priorities
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WRITE GATE

SIDE SELECT

1

,f f, -e-p

Figure 8-8: Chinon Timing Diagrarn (cont.)
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BLITTBR PRT}{ER (PAI, OCS)

List of a.ll ast@ register3 and bits rel-want to Blitting!

SDFFOg
00 BLTDDAT Blitter DestiEtls Data, Iast rcrd rgult after bl.it
02 DT,BCONR Df{A CoDtroI Read

l-,{ BLTDoIIE (0 rben ready again}*
13 BZERO (1-ll blitter output wa3 0)

1E ff?REQR fntdrupt R€qu€st, read.
6 Set wben a blitter finished interrupt has bes triggered*

CoIrIEr C@trol grite.

CDA}|G (1=copper can write to bl i t ter registers). Cleared upon

40 BITCOXo Bll-tter Control 0:
15-12 A shi l t  0-L5
L1-8 Enable blitte! chaDnel ABCD
7-0 i(l'nteE" b1t3 7-O*

42 BLTCON1 Bli t ter control 1!
1,5-12 B shif t  0-15
4 BxcIu3iE Fil]. Br.bl€ (dcludes last (left) edgela
3 Inclusive Fi l l .  Bnab1e ( includes last ( left) edge)*
2 Fl l l  carry In { invert f iU)
1 DESC (l=descending rcde)r
O LiDe (l=line rcd€)

44 BLAAFID{ Bl'itter soulce l' first yord @sk*
46 BLTALIEI Blitter soure A last rold Eski
1A BLTCPT Longrcrd lDinter to source C. Bit 0 is fGIORED!
4C BLTBPT Longrord pointer to source B. Bit 0 ls IGNORED!
50 BITAPT Longyold pointer to soure A. Bit 0 is IGNORED!
54 BITDPT Longrcld IDiDter to dest D. Bit O is IGXORED!
58 BLTSIZE Bli t ter Size, up xo LO24XLO24 pixels.

1F5  He j -gh t , 0=1O2 '1 .
5-0 Widtb in rcrds. 0=64 words.

60 BlTCl,lOD l,todu1o in blrEca, alhys rplus to 6kip BrgiD'. M1ro3 rcqu1E
E3king.
62 BITBI{OD tlodulo in bytes, a-l$ays "plus to .skip mrgin". l,finus requi.leg
Gaking.
61 BLTll.pD Uodulo in blrces, almys nplus to sklp @rgin". Minus requires
Esking.
66 BLTDltloD Modulo in bytes, always "plus to skip mrgin'. l,linus requires
EatlDg.

7O BI,TCDAI fnltLal data constant for source l.f source channel dlsabled
jn ALfCOtro.
72 ALTBDAT IDitiaI data constilt for source if source chamel. disabled
in BLTCOilo.
74 Bl,lADrAS lD1tial data c@stut fot souce lf souce chenel dl.sabled
in BLTCONo.

96 DIACON DMA Control Hrite.
15 Set/Clr ( l=Set blts '  o=clear bits)
10 BLTPRI (L=fuu (isstead of paltial) priority over CPU)
9 DIIAEN (1=enable DldA blts 8-01
6 BLfEI (l<nabl-e blitter DiA)

9A INTEIIA fnterrupt Enable write.
15 Set/Cl.r
14 INIEII (l-enable interrupts)
6 Blff (l-mbtre .Blitter Ready level 3 i.ntenupt)

9C INTREQ Interrupt Request write.
15 Set/Clr
6 Clcar this bit  al the cnd of tbe internpt routine to clcar

tbe lnteuupt request.
* N(trEs:

BTTDONE:
For coryatibi-lity with pre-fat AgM tlachiBes, r€d tbis bit orce before rerding
it again and rel.ying on its value.

DESC:
In de3cend1ng no'de, tbe blittcr
- decr#nts the polnterg
- subttacts the rrcdulos
- shif ts to the left
Use ONLY d-.-endiDg rcde to fiIJ- are4.

Fi1]' enabl.e bit3:
It is not deflned nhat happs3 if both EFE and IFE are 1!

BLTAxltrt:
Fo! 1-rcrd-wide bl i ts, both mshs ale logi€l ly conbined xith AND.

Bli t ter opcration order:
1 .  l t ask
2. shif t
3. Iogi€l conbination of sources
4. (Area F111)
5. BZERO result.

Regi3ter .l.oadj.rtg order:

1. rait for SLTDOXFFO.
2. toad any BLTXDAT registers ( l f  used) AFIER loading registers that shlf t  i t .
(BTTCONo n,1)
(3. I6ad BITADAT (if used) BEFORE Leding registers that msk it. (BLTAxmtll

{ .  Load BLISIZE last to start the b1it.

So: Wait, BLTCOII, BITXDAT, BLtAxrU, BLTSIZB. Polnters aDd Modulos Ey be loaded
at any tire before BLTSIZE.

Regiaters that are pre3eryed betrc blj-ts:
- ones that can be loaded once before a blit loop and newer changed:
A.1l fron $DIE040 to SDFFO74, dept pointers tltat wifl- end up xhere the next
rcrd rculd be in the b1it, if the blit had been t pi-xel haghe!. ?his incLudea
Fl-ll and Line drawtng mdes, where LLne Drawing pointers FiIl be at the next
pixel, Lf the line had be€n oEe pixel longer (usually, delta Y).

Blitter speed:
g.= (nrH+II l?. 09) [ icrosecondg

- wher€:
B=belgbt in pirels

I'{idtb In rcrdg
nau[ber of clock t icks IEr bl i t ter cycle

Bli t ter cycle3 (see also cycle SequeDce Dlagrm below)
Cal@l-at€ a@rding to rhich Dla dEme.l-s -ile eEbl.ed. lttl-nilE is 4 tictg; add;
A 0 t icks
B 2 tlckg
c 0 Licks
D 0 ticks
c+D 2 tsl'cls

This Deans i l  ABCD bLit has a cycJ.e of 4+Z+2 t icks=8 t icks. for exarple, using
BI.TAFT and af,TBDA? is more efficient than using BLTBPT ad BLT.ADAI.

Line node alHays takes 8 ti,cks PER PIXEL.

Blltter and other IilA
Disk, .Audio, Dl-splay, Sprite, and cstryer Di{A all haee priolity oc! the blltter.
- disable a1I DiG' that is Dot used, for e:a!q)le Disk or Audio Df,tA cbanDcls.
- enable certaLn 3prites o! bltpliler Just lrhere they are needed, ty putting a
copp* fAIl i,nstructis on tbe s"rollne abor aqd beJ'oe, Bith a lO\rE to elable
and disable use, respectirely.
- enabling ,l bttplares ri-Il leawe or.Ly S$ of t$e slEl€s of a disg]-ay Iire for
blitter use; enabling 6 leave3 only 258 of the cyclesi assmhg BLTPRI is
enabled. If not, clEl-s left are shared betK CPU aDd blitter.
- bitp].ile DlA steals up to 80 cycles./Ilne, splite uI) to 15, audlo DUA 4 and
Disk DMA 3.
- this reans tbat lbu should only start aad stop biqrlde DllA for those sen
l ines tha! contain.pixela.
- It allso reans ttrat DfG-Lntensive blits are bcsE doDe while Denise dispLays f*
d 0 bitplan€. So bu.t your bobs. afte! tbe colrtE! r€ches tbe last dj'ep.l-ay
Il-ne, and sarc the clearing of the acreen (1 DI|A charnel-) for when dlsplaying
&re .biq)lares-

CPU ed ottrer DDIA (ircludiDg BLitter DIA)
- odd CPU(NdIE3CPU! l cycles ale for lsternal otElation, ev€n are for @ry
operations, if no DIA' (],ike blq)Iare or bl.itt€! DiiG,] stealB lt-
- If BLTPRI is enabled, Blitter will take every Bercry cycLe** left from the
otb.er.Dla, (above). f f  i - t  is disabled, Bl i t ter 8i1l graut every 4tb cycle lett ,
to the CPU.
- H?rat this reans ls that if nore than 4 bl.tpl-ees are on, bitplile Dt.G, xill
start stealing cyclet f!6 Bll-tter ad CPU. If tbe Blltter is th€n nmlnE rith
BLTPRf enabled, CPU will stap util Blitter ia finlshed, because Blitter uses
aLL the even cycles. If BLrPRL is disabled, i.t si1]- get evely 4th cycle left -

12.59 of the qyc].s - if 6 bitpfaea are sabled.
- this indLcates tbat there ls llttle or no use disabllng BLTPR.I wlth 5 or 6
bitplans enabled. ft also indicates that CPO code ruming rtrile my .bi-tplan€g

ue on, should avold aeesl-ng @ry. So clear tb.e scres wlth a blit and
calculate lnternally ths. (U[II,S/DM are gleat, really!)
- rrl)to tl bitplanes affect BIlSer,/CPU relati.Ely little, ar estimted 3-48
sLordown for each bitplane added.

*r See thi3 Cyi]'e Sequence Dl-agra for cycle usage.

2E COPCON
1

Ecil.ae reset-

USEX blts
F

D

B
A

DUA8 Cycle SequeBce
ABCD A0 B0 C0 -- A1 81 Cl DO A2 A2 C2 D! D2
Aac A0 B0 c0 Al 81 C1 12. 82 CZ
A B D  A O  B O  - - A 1  8 1  D O A 2 B . 2 D L  - * D 2
AB AO BO -- FJ RL -- E2 92
A CD A0 C0 -- A1 C1 D0 A2 C2 Dt -- D2
A C  A 0 C 0 A 1  C t A 2 c 2 .
A D AO -- A]. DO A2 D1 -- D2
A  A 0 - - A 1 - - A 2

acD 30 c0 -- -- _81 Ccl DO -- 82 C2. D1 -- Jt2
Bc B0 C0 -- BL Ct -- R2 C2
B D  B O - - - - 8 1 D O - -  R 2 D L - - D 2
B  B O - - - - 8 1 - - - - R 2

cD co -- -- c1 D0 -- c2 DL -- u2
c  - c 1 - - c 2

D  D 0 - - D t - - D 2

Notes :
- 3-rord blit shom. Oore cycle stilizati@ {frd DO uitll D1) is udszliaed,
-  No  f i u .
- No corEeting bus activity.

Ob8emti-ons:
- Full blit (!') uses all- mry cycles in 8 tlcks; D and B a-1.6o, but in 6 ticts.
- B and D are Eore efficient tban 7
- 9 1s rcre efficieot the 5 and 3
- ttl{LESS the CPU has a }ot to do duriDg ttE blit aDd tlEre ls Do n* blj,t qeEd
in the copper or lnteffupt(!},  ln wbLch €se BTJTPRI can be disabled for better
CPlt utiLLEtlm. Thls tic en rarely be s6 utlll.zed, €rcept *hed blits .ere

sElI or CPU ls sortlng/processlnq lists o! clearinq/tiulnE n€rnoty.
- Clear (11 finisbes in tbe same tir a3 a Copy (9) - except the forc! Leaves
every otber cycJ-e aBi]'abl.e for CPU use. So de't €ste it!

BLTCON registels (longrord)
- for norEal blits - has the fom:

$anmr.000 (or 9aumb002 for Descending rcde)

- whele:
a--A shift, 0 to 9E
b+B sblft ,  0 to SF
u=USEx bits, see Cycle Sequence Dlagru above-
Flllntem, see below

UIrTERMT
Use the following diagrm to €Iculate tbe 8-bit Eirtee. I.or thce conbi.nations
that should yteld a L blt in the destlnation, ettter a 1 in the D colllm, and for
a].l others, 0, Ttra thore 8 bfts rerticralty-fon1*rc t'tintm.

In the beL6, exa4rle, re rant the destination to be I ONIJY If A or C j-s L:

chamel
AEC->D
0 0 0  0
o01 1
0 1 0  0
011.  1
100 _1
1 0 t  L
1 1 0  1
r .11 1

=Sfc
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194 Blitter Hardware

S H t F T E R  1 3 2  b i r )

16 BLOCKS

S H I F T E R  ( 3 2  b i t )

Mul t i -Min lerm
Select  Bi ts  (8)

F i l l  C a r r y  I n

F i l l  E n a b l e

Store to
Dest inat ion

Minterm Generator (all minterms produced)

A-Bc A8E ABc aFE nEc ABE

r6  BLOCKS

B l i i t e r  C o n t r o l

Figure 6-13: Blitter Block Diagram
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The Commond Lin \
\

Editor:

T [ine] - Top of file/jump to line

B - Bottom of file

L [text] - Search for text

ZL flinesl - Zap number of lines from cursor
P flines] - Print number of lines from cursor

\-/ Memory:

M [.size][addr] - Edit memory

D [addr] - Disassernble

H [.size][addr] - Hex dump

N [add4 - ASCil dump

@D [addr] - Disassembte line

@n [addr] - Assemble tine

@n [.size][addr] - Hex dump line

@tt [addd - ASCil dump tine

S [.size] - Search

F [.size] - Fitl

C [.size] - Copy

O - Compare

Insert:

lD - Insert disassemble

lH [.size] - Insert hex dump

lN - Insert ASCII

31



ASM-ONE

Assemble:

A - Assemble source in editor

@A [add4 - Assemble to memory

AO - Assemble optimize

AD - Assemble debug i

-:' ,':;:":'"2:I:r, ',r-tu\
Monitor:

J [addr] - Jump to address

G [addr] - Go to address

K [steps] - Single step n steps

X [register] - VieWedit register values

ZB - Zap breakpoint buffer

Disk:

RS [drive] - Read sector

RT [drive] - Read track

WS [drive] - Write sector

WT [drive] - Write track

CC [drive] - Calculate boot checksum

Others:

E - Load extern files

V [path] - View directory

? [exp{ - Calculate value

3 2 ,
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MISG.
Tabre g-11. Murtrprccigron Instrucilon 

' 
, _ 

Tablc &1,2' Mlaccllaneoue,lnstructlon Erecutlon Tlmcr

In.tructlon SE Raglatar tamory

ANDI to CCR Eyta 20(3/0)

ANDI io SR Word 20(3/o)

CHK (No TraP) t0(110)+

EOFI to CCR Byte 20(3/o)

EORI to SR Word 20(3/0)

OFI lo CCR Eyte 20(3/0)

ORI to SR Word 20(3/Ol

MOVE from SB 8(1/O) t(1/1)+

MOVE to OCR r2(rrc) t2(1/0)+

MOVE tO SR 12(?JO'�, 12(2lo)+

EXG 0(1/o)

EXT Wqrd a(1/0)

Long f(1/0)

LINK 1612t2'�,

MOVE from USP 4(1/0)

MOVE Io USP .(1/0)

N O P .(1/0)

RESET r32(1/0)

RTE 20(src)
RTR men\
RTS 16(4O)

STOP a(0/0)

SWAP .(l/0)

TRAPV {(110)

UNLK 12(3/O)

+Add etfectiva address calq.llation lims.

Table &13. Move Perlpheral Instruction Execution Tlmec

I

i

t

i

I

Executlon Times

lnstrucllon S12. op tln, Dn op frl, il

ADOX Byt€, Word 4(1/O) 1Et3/1)

Long E(1O) n$l2l
CMPM Byte, Word 12(€/0)

Loflg 20(9/0)

SUBX Byte, Word 4(1Ol tE(9/1)

LOng 8(1o l 30(9/2)

AECO Byte 6(1/0) I E(9/1)

sEco Byte 6(1/O) r 8(3/1 )

Table 8-14, Exceptlon Procetsing
Executlon Tlmes

+ Add effcctive addrcas cahulation tim€.
r The inlgnupt acknowlsdge cycle is assumed to tak!

four clock periodg.
n Indrcalca th. time from whcn HESEI and FlAETare first

3ampled as negated to when instruction execution stadr.

Erc.ptlon Porlodr

Address Enor 50(4/7)

8uc Error 50/6l.tTl

CHK Instfuction tO(4/J)+

Divrde by Zerq 38(aB)+

lll€gEl Inslructbn 34(4/3)

IntCrrupt a4(t3)'
Privilsg€ Violation 34(4/9)

FSEIh /rc(6/0)

Trac€ 3rl(4/3)

TRAP In3truclion 34(.1/3)

TRAPV lngtruclion 34(s/3)

Inrtructlon Sltc Faglrtar - llomory llcmory - B.gilttar
MOVEP Word 18W21 16(4/0)

Long 24lA4l 2.t6tol


