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From:

Date:

James Jatcrynski Consulting E l1El10

Ðescription 0f 65816 Flow of Control lnstructi0ns

To: ColumÞia Software
t':-é2>

Jim Jatca¡nski J)
28 l"ler 1985

The attæhed document ffiribæ the 658 I 6 flo¡ of æntrol instnuctions including Ûrônches, I unos,
suþroutinejumpsôndreturns,ôndsoftwareintemuptsandreturns. ltíillsindetailsmis:'ingírgnl
the WDC and 6TE dota sheets and æræts errors therein. This document is intended to be lhe ns:t
cornect anct up to date &scription of thæe instructions. tn casæ where this documerit rontræicts ihe
mta shæts, the data sheets are wrong.

il.¡ou sæ any emqrs or think additional information should be incluffi, Flease let me knc,w ¡5 ;,r;nirl

æ pæsible
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Jamæ rlatcaynski Consulting t MEl10

Cìarification of 65816 Jump Absolute and Subroutine Jump Absolute

To: Cotumbia Software

From: Jim Jatcaynsft ffi\>.¿-l
Data 2l l'ta7 1985

The 0TE Ê'dvenæ lnformation data shæt on the G65SC8l6 defines the absolute oddressing mode æ
follows

With Absolute dressing the second end third Mes of the instruction form the lw-or&r
l6 bits of the effætive ddress. ïhe Data Bank REister æntains the high-order I bits of
the operand dress.

This ûscription is incorræt for the,Jump Abælute (opd $aC) and the Subroutine.lump Abælute
(opcæ $20) instructions. For thæe instructions,lhe Program Eank Regisle¡contains the
high-onÞr E bits of the operand dress.

This makæ ænse from a pro{¡ramming standpoint bæause the tarçt of a jump or subroutine jump
wlll mæt often be e lmtlon ln the same bank os theJump or subroutlne jump ltælf.
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From

Date:

Jamæ,Jatc¡/nekì Consulting Ë Pltl'10

Cìariliiation oi 658 i6 Bicck llove instructi0ns

To: îolumbia Software
û¡n Hillman

..lim .lôtcaynski

5 June I 985

l

IIITRODUCTION

ihis memo describes the operation of the 658 l6 blcck move instructions i"!V,¡ { oicci. llûVs Ê,i:.il:'.,?,
¿nd llYN ( block l'loVe llegativei. Ihe memo is needd bæaus.e ihe data sheet Cæci'iptrcn i'-r :i.Íii::i' ,lr:t
the choiæ of mnemoniæ somewhat æunterintuitive.

I NSIRUCTIOTI DESCRI PTION

Theblækmoveinstructions,llVPandl'lVl.l,moveaæntiguousblæhlrom ltoô5,5:lÉ'bvi::ìr.,¡c
fromasourcelræaticntoadestinationlocation. f.leitherthesourceblæknonCætin¡iir-rnbiÍ,-:þ.nî.'
straddle an interbank bounoerr¡. However, the scuros ¡nci aæiin¡tion Þloc!:.s mó'¡ .j,.'er l¿e.

Iheinstructionsôrethreebytælong. Syie listheopcode. Deiinesourceadrlressê5tnì'':i-iii
,iodress of the first byte io be æpied and destination address aE ihe 2.1-bit a¡¡ress ri it-rÊ ;:i:il
læation to be copied into. Then, byte 3 of the instruction qives the high-rder $ ¡its ct 5¡u:-:s
aodræs, and byte 2 gives the high-or&r I bits of destination aftlress. The ..rl Register hcld: lhe
ìow-0r&r l6 bits of souræ adclrm, and the Y Register ho|Js the low-rlrd$ lÉ' Þrt5 nt tt.1¡¡¡!ir-iÊ
ædress. îhe Accumulator ( C REister) holds I less than lhe numÞa¡ of byt* tç mr'v*. '..-*ntrnt: ':i t¡*
;(, Y, and C F.Eisters are updatæ after eech byte move, :o the instr'.,¡ctcn¡ ere irt?r:'.¡n¡si: :i:.:
r esiartagle. A5 a side effect, the instructiong also trash the contentS ci the itala ;lanil F.r¡iri;i' ' l': .

by loading it with thedestination bank number (hign-order I bitsof drsi:n¡tÍon.ddi'e::i. li*:.ii:r,
iirre iE 7 t¡ciæ Fer byte æpic¡.

The iwo instrr.¡ctions diifer in the or,ler in which byt€€ ,3re e:oiec. il'rF :.t¡rr': i1:0vinç ¡i i|,Ë l',¡r-:i, +ili:
{ htghest aJdress) ,if the souræ €nd d€stinôtron biûcks ,rnd ilontinueE wilh :.u':ie:ii'i¿1..¡ iûirrir .:';.rii:,-:,Ê:..
Thus, theX and Y r^egisters are initiaìi¿E: to point to the high endof ihe:'turçe en'l !e-clrn;lir-ii i':i¡1;;.,.,.
as each byte is æpie¿j, X and Y are r#crementd. fiVN st¿rts æo'ying ai the iow end i lawest :¡:¡re:.: ¡ ií
ihe :ouræ and rjestination blælcs and continues with :uuessively higher addrÉ:.:es. Thr¡s, iiq ,, ¡ii: i
registers are initiaii¿eC to point to the low end of the sûurce and d6tinarion bìocks; as Èæn b.,,iÊ i':
ccBied, X and Y ene inci"ementd.

At this point, !3 out of I 0 prr4rammers probably think l've re/ersed lhe des:ric,r:on: oí the rwr
mnemoniæ. Au æntraire. lí ine s0rJrcg and dætinatiûn Þl0cks Ere non-'lver lagpinq, the [hr]rúe
betwe¿n f"lVP and llVl'l depends enly on rvhether pornters to the b4inninç or ¿nds ri the nloci.':: ,:r'*
ntre c0nvententì'¡ availa5ie. Hclever, if the source ¡nC Cætinaticn blorhs ,:v¿r iag ¡ni lhË
ûr0gr6mmBr's intention ig tc' ôsgy ¡iì eontents of the souræ to lhe Cæiinaticn " a Lror'.eci i-rnÉi'lr
betwænf"lVPandllVNisrequird. lftheciætinationísalahigherúressthanthe-*ource"us¿i!ii
tsrnove theblræk asawhsie ina po-e tlivc,direction. lf thedætination is ata lLzry,araüi.a:: l¡;;rn the
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:ou¡'ce, ch005e i'1iN to mrve ihe block æ ,¡ whole in a negztiitedireciion. the byte rlursViçg ''r-tc'
:lescribeC in the lasi paraçraoh grcoiuri€s theqlrr'æt outcome.

0BSERYÀf tol,ls

Spæd. 0n a 2..9 i"tH: mæhine, l"lYP and l'1YN move ¿æh b./te in 2.Sus, giving ¡ rate cf ¿0Û,';úÜ û:/i 3.

iimes rquired for t/picôl blæk si;es are:

-ci¿e ( Lb,/) Time { ms)

r65.84

Design. Ihese instructions prwide a gcod example of poor instruction Cæiqn. ihe prrih iern is l:iet
the æuræ ônd úestination oônk valuæ are in the instructiffi itælf rather than eiihei rn ¡-Êt¡l::irt'î 'lr
on the steck. This makes it impæsible to write a çneral Durpose move rcutine using i'iïF ¿i,,.i :'lYii
without using seil modifyinq code. Ihe problem is a bit more difficult ií lhe mor.'e r"outine ir¡i !.ü 0r'
in R0l"i.

I

Ll
l6
za
64

^.tI îtå

l.þÞ
?0,48
40.96
81.92

J .iune 6. 1985 ?



ilVN, HVp Block lloue Negotive, Elock l'love Positi*¡e

ilVN mvP
High

Source

Source A.d'Jress

Desti nsti on

' Low Lion Address Low

Arrows indicale order in which bgtes are copied

High

lnstruction Format

,f,- tesiir,Jl.iri4 r'ì :.i:':' ; :

Crest i na ti r:n
{-- 3uurr¿ ;r,:rji":ì:

.Source

5¡urce
tssnk

lnstruction Setup

){ Êegister - Low-srder 16 bits of s¡lurce Ëddress
ï Fegister - Loï'r/-order lÊ Þits of destination eddress
C Hegister - I less than the number ol bgtes to mot¡e

fiestri cti r:ns

Source block mag not straddle bank boundarg
$estinatisn blr:ck mag not straddle bank boundary
l"taximum blsck size: 65,536 bgtes

Time: 7 cgcles per bgte moçed

Opcode DesLinaliun
Bank

Effect nn condition eodes: Nsne


