APPENDIX A: OVERZICHT INSTRUCTIESET
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Opmerking:

is accumulator A

is accumulator B

is de geadresseerde operand

M geinverteerd

.1 Verklaring bij de kolom ,Arithmetic Operation'

geheugenplaats die door de stackpointer wordt aangegeven

stack pointer

de hoogste 8 bits van de stack pointer

de laagste 8 bits van de stack pointer

is het carry-bit van het condition code register

de immediate operand

index-register

de hoogste 8 bits van het index-register

de laagste 8 bits van het index-register

optellen

aftrekken

vermenigvuldigen

AND
EXCLUSIVE OR

de constante die na de pijl komt, geeft de geheugenplaats aan

waarin het resultaat geplaatst wordt.

A en B worden als één 16 bit register beschouwd, met A als

de hoogste 8 bits en B als de laagste 8 bits.

in M komt -M te staan (-M is de two's complement notatie)

de inhoud van A en B en het index-register worden verwisseld

Tabel 5 OP-Code Map

In de verklaring van de instructie kan M+1 twee betekenissen

hebben nml. de inhoud van (M)+1 of (M+1).

ch ! ACC T acc | ~D | ACCA or SP “ACCB or X
DE | e a8 ! ! TOR TIND T EXT | waM T OIR TIND.
M T o000 T 0001 | 0010 | [ o0, on oot t i
! 0_»70‘0”_ 0100 _O'WI JLL 1 o1t |u|4‘_|o|o voen 1100 : ot -
L0 | ] ] 2 s ) s T 6 | 7 [ Y A e e T
1000 | 0 - (S84 TBRA | TsX NEG suB
0001 [ 1 INOP _ CBA TBAN |INS T Am 73
0010 | 2 BHI  TPULA I OiM SBC
0011 | 3 BLS PULB | com SusD ] ADDD
0100 « | LSAD 8CC | OES | (SR AND
0101 | 3 | ASLD BCS |Txs | €M BIT
0110/ 6 | TAP | TAB | BNE | PSHA | ROR LDA
0111 | 7 /TPA TBA | BEQ | PSHE ASR ! STA I
1000 | 8 T INX | XGDX] BVC | PULX ASL EOR
101 [ 9 [DEX | DAA |BvVS |ATS ROL ADC
wwlalcy [stP 1 8pL | ABX DEC QRA
wit[slsev [aBa [ew [T T 1M ADD
IREG BGE | PSHX INC (23 10D c
1101 | D | SEC BLT | MUL TST 8SR | JSR ST0 -;o
o'le ' cu BGT WAL i . JMP L0S LOX 'E‘
IHAES TBLE_ | Swi CLR = 55 STX e
[) [ ‘
L | 2 s s 1 s T s T3 s [ s T aT e c ol e F]

UNDEFINED OP CODE L=

¢ Only each instructions of AIM, OIM, EIM, TIM
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Tabel 1 Accumulator, Memory Manipulation Instructions

Condition Code
Addressing Modes
Operations MNeMONIE |—-- —= -oprm e o gt S ep oo gy Boolean/ Aeguter

IMMED | DIRECT | INDEX [EXTEND | IMPLIED Anthmatec Operation slafaT2]1To

op|~lw|oP|~lajOP|~|w 0P |~injoOP|~!x wltinjzlvic

Add ADDA (88 {2{298[3]2[a8 28843 A+M=A BOBBEE
a008 [csj2]2ioel3[2€B[a2|FB a3 8+M~8 e[t [t

Add Dooble ADDD [C3{3|3{D3{4(2|€3|5[2(F3 |53 A B+M M+1-A B o e(tltis]s
Add Accumulstors ABA 1B 1/t jA+8~-A el {titie
Add With Carry ADCA |89 (21299 |3 12]A9 4|2 89 |4 © o lAsMeC-a telsltit!s
aoce _|co|2]2]o9]a 2{eslalaleofa3; | | ‘memeic-s tieitit st

AND ANDA (84 (21294 (3 i2]Aa /4 (2 1Ba]4a 3 A-M - A e lo[tit RIs
ANDB | C4 |22 D4(3 12 €4 4|2 Fa|a|] B-M—8 e eft{t.Rls

Bt Test BITA 185 [2]295[3/2]|A5]4 2 '85]4i3 A-M e leit|1iR
81T 8 cs {2{2'ps[3 2 es|a2 [Fslai3 B-M ejeitltRe

Clesr CLR 6F |82 |7F 513 (00 - M PRESG) SZRYR
CLRA 4F [1(1:00-A « e R[S AR

CLR8 sf (111100 -8 eieRISA R

Comoare cMPA |8t [212 91 132 (A1 412 81 413 A-m elefste[s s
cMmPe C11212 013 2161, 412 |F1 (43 B-M efelsltTaiy

oemastors cea it ia-a st
Complement, 1's COM 63 [6(2 173 |63 MM elet[tiR]s
COMA | 3 {1{1A=~A efeI[TR'S

come | §3 118 -8 e o1t RS

Comoplement, 2's NEG 60 62170 63 00-M=~M oo 1111 1
{Negate) NEGA 40 [1[1{00-A-A Te e it T2
NEGB 50 ;1.1.00-8B~8 le ettt lila

Oecimal Adjust. A OAA 19 ‘1‘ S:;:;‘e‘vxb:::;v;g; ?;v?n(ilo T. I. LAREERE
Decrement DEC 6A [6(2 |7A [6 13 T mM-1=-m elelift]ae
DECA 4aA |1 (1 JA-T1-A eleitltfgle

DECB SA{1{1(B-1-B efeliTylale

Exclusive OR EORA {88 [2[2 {98 [3 [2[a8 |4 [21B8 [4 |3 A@M—~A efe[t]t]mle
€oRa - [{cs [2]2'08]3 €s [« f2[F8 {43 8@ M= 8 ele (1|t [RTe

Increment INC 6Ci6{2(7C (6|3 M+t =M ejeitit([Ze
INCA | a1 1 [asr—-a efe[t{t ]3]0

INCB SCi1/1[B+1-8 RO

Losd LDAA 86 |22 ,96 {3 !2/a6/4]2 'B6 |43 M~ A ele(t[tiR]e
Accumulater LDAB  |C6 |22 063 |2 €64 (2 |F6 [4 |3 M-8 ele[t[t[R}e
Load Double LOO cc|a|ajoc|a|2lecis |z lrc|s |3 Mel1=B M=A eleft|tinle
Multiply Unsuigned MUL I0|7|{t|Ax8—-A B efo|elealelld
OR, Incluuve ORAA [8af2]29a[3[2[aa{a[2TBala ]2 A+M~A elelt[tIR e
ORAB [CA (22 |DA[3[|2]€EAl4 |2 [FA 4[] 8+M=~ 8 OB HLG

Push Data PSHA 36|41 [A <M SP-1-<SP olefefelee
PSHB A7 (4|1 B ~Msp, SP -1t - SP sjejejeeofe

Puli Oats PULA 32 {3 {1 [SPe1—~SP Mip~ A eloleleleie
PULB 33|3]1{SPe1-SP Mp-B ojoejelofe]e

Rotate Left ROL 69 |6(2(79 6|3 " ele it i@t
ROLA 4911 A}m efe st 4]t

ROLS EXEIEL v DOBHBOB

Rotate Right ROR 66 (6/2(76 (6|3 - sfjelt[tlg?
: RORA %[ A'@@ﬁﬁg eleft]tlals
RORS s6 1(1]°% efe[t]tTe]t
{to be continued)

QO HITACHI



Tabel 1 Accumulator, Memory Manipulation Instructions

; Addressing Modes Cm\:-:-:l:\"?od'
Operations iMnemomt ;’.Eme_‘o;_ DIRECT | INDEX_TeXTEND | MPLIED | ,, mecores™ - [s[a[3[2]1]o
opﬁ.ov}-.op~.or-.op~. wivin|zv]c
Shift Left ASL | 168 16{2{78 {63 - — oo |11 |®)
Armene a1 @[ A}Q-CIIIIEED*-" BOUBGE
[ asis T T T E3E0D * ©o ST e
- e e + -
D e | 0 o || P |- |11 0]
Shtt Rught ‘AsR 6761277 |63 " . 3O0BRA0
Arithmetic ASRA AENE *,QDIIIED-Q BRRAE
ASRB s " ~ e 11O
TsmttRgne | LA | 64 62174 1613 - I, ele|R|$10]1
Logical Tisha | s sl [ ([T O
e sal v ¥ * e [RITKO
" o O lele|n|s®]s
gf";‘:'tg;'w LSROD o4 {1 |1 |oLTEEE AT ACE ) o
sore | _staa o 32«2 ler [« |3 A-M elo[t[1|R]e
Accumulator STAB orl3i2/erlal2lerlals B-M eleitit iR e
e ey STAB Bk
Store Double sTo oo|s |2 €05 |2 [FO|s |3 Mo eleft|tir]e
Subtract 2]g0 [3l2[a0]a[2 80 [a]3 A-M-A eleltft]i]s
2100 |3 12(€0 42 [Fo a3 B-M-8 o o[t 8 [t ]t
39314 ]2|A3|5(|2 8353 A 8-M M+s1-A:8 TALRERE] t
Accumulators 4 1 1011 |(A-8~A CACRERERERE
Subtract 292 |3 [2(A2|4 |2 (82|43 A-M-C—=A ejoft|t]t]t
With Carry 210232 |€2]|al2[F2la[3] B-M-C-8 elelt it 1|1
Teanster - 6 1 |a=8 e s Ti[1]RTe
Accumulators it [B~a elelt|s[R]e
Test Zero or 60421043 ™ - 00 elelsfi|r]R
Minus a|1]t{a-00 efels|s][Rr]R
S0 [1]1]8 -00 ejeit|t{RI|R
And Immed: nlelaler)7]3 M.IMM —M olel:]:r]e
OR Immediate 712]6[3]e2[7]3 M+ IMM <M elef:[:]rle
EOR Immaediate EIM 15[{6]3]es[7]3 MEIMM M efef:f:]r]e
Test Immediste TIM MB{4|3]68]5|3 M-IMM ele|l|t|R|e®
@ New Instructions TIM- --- (M) + (IMM)
In addition to the HD680! Instruction Set, the HD6301V0 Evaluates the AND of the immediate data and the
has the following new instructions: memory, changes the flag of associated condition code
: AIM---- (M) * (IMM) =+ (M) register
£ Evaluates the AND of the immediate data and the Each instruction has three bytes: the first is op-code, the
E memory, places the result in the memory. second is immediate data, the third is address modifier.
: OIM---- (M) + (IMM) ~ (M): XGDX--(ACCD) -~ (1X)
.? Evaluates the OR of the immediate data and the Exchanges the contents of accumulator and the index
: memory, places the result in the memory. register.
EIM ---M)® (IMM) ~ (M) SLP----The MPU is brought to the sleep mode. For sleep
Evaluates the EOR of the immediate data and the - mode, see the “sleep mode™ section.
contents of memory, places the result in memory.
@ HITACHI
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Tabel 2 Index Register, Stack Manipulation Instructions

Addressing Modes Condition Code

Pointer Operations Mnemonic | e Boolean/ Aep
IMMED DIRECY | INDEX [EXTEND [IMPLIED Arithmetic Operation sSi4aj3i2|v]o
OP[~|2{OP|~|m|{OP |~|w|OP|~|w[OP|~|= H|IINJZ|VIC
Compare Index Reg CcPx 8C|313|9C|a (2 ACIS5|2[BC|5]|3 X-MM4+1 ofjej |t}
Oecrement tndex g | 08X [T T 1T 3L J O EEIEE sleleli]e]e
O(:remeo{l_Sl.ucl.?l!!I . DES ] . A 34 |11 !SP—1-~5SP oloiefelele
Aeg INX ST M e T T [k o elelet e le
we s T T LTI T i evamse T
_Los e | wox Teeiafaloelalz g€ s z]ree]s o M Xy Meti- X [elel7[e[R]e
Losd Sl.:}_'_"!lr LDS 3 412 AE|5!2|BE}|5{3] M- SP, (M+11-SP_ [efe|T]1IR]e
Store Index Reg STX 42 EF|5,2 FF (5 Xy =M, X = (Me1) o|e|T[(t]|Rle

_StoretndexReg | ST) |42 |EF |52 |FF |5 P v L
o STS L 21AF (52 BF |5 SPy - M SP = (M+1} jele]ifsiR]|e
Tindex Reg = Stack Prur] Txs TUrrrir R E R leleloloTe
_Stack Prur = inden Reg| TSX B EEDE T
_Aod ABX 8 S I T S O I W JA|1 )Y [BeX~X e|ejele|ele
Push Dats PSHX * IC S|V (XL =My SP-1-SP (elejoie]eje
L i Xpy= My, SP -1~ SP
Pull Date PULX 38 (411 |{SPe1~SP M <X, jejelofafele
SP e 18P My = X

Exchange XGOX 18 {2 |1 JACCD--IX eojejojejeje

A.2 Het Condition Code Register (vlaggen-register)

C Carry/Borrow Na een optelling of aftrekking moet een 1 onthouden
(carry) of geleend(borrow) worden. Het C-bit wordt
ook gebruikt bij schuifoperaties.

V Overflow De instructie heeft een zgn. overflow veroorzaakt.
Dit betekent dat de two's complement code van het
resultaat niet meer in het 8 bits register past.

Z Zero Als het resultaat van de instructie gelijk is aan 0,
dan wordt dit bit 1, anders wordt het bit 0.

N Negative Het resultaat van de instructie is negatief indien dit
bit 1 is en anders is het resultaat 2> 0.

I Interrupt Indien dit bit 1 is zal een zgn. interrupt request geen
invioed op de processor hebben. Is het bit 0 dan zal
de interrupt routine worden afgewerkt.

H Half carry Deze carry geeft aan of er bij een optelling een carry

is geweest van bit 3 naar bit 4.

CCR condition code register

. o bit blijft onverander d

S (set) bit wordt 1

R (reset) bit wordt 0

t bit wordt 1 indien de test waar is, anders wordt het

bit 0.
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Tabel 3 Condition Code Register Manipulation Instructions

A 9 Condition Code Register
Operstions Mnemon« IMPLIED Boolean Operation stalaf2]|1]o
oP | ~ ” L] ] N | Z v C
Clear Carry CLC oc 11 {1 0-C ®|e e eie R
Cleer Interrupt Mask Ccul 0E | 1 1 0—1 e Rje e e (o
Clesr Qverfiow CLv 0A | 1 1 0=~V ejoelele iR |e
Set Carey SEC 00 | 1 1 1-C oo |[eiefels
Set Interrupt Mask SEI OF 1 \J 1~ o | Sje|ele e
Set Overtiow SEV 08 | 1 {1 1=V [ RENEEERERD
Accumulstor A - CCR TAP 06 |1 | A- CCR ]
CCR ~ Accumulator A TPA 0 |1 [ CCA ~ A eJeJeJeTleTe

[NOTE] Condition Code Register Notes: (Bit set if test is true and cleared otherwise)

® (BitV)  Test: Result = 100000007
@ (BitC)  Test: Result § 00000000?
3 (BitC) Test: BCD Character of high-order byte greater than 10? (Not cleared if previously set}
@ (BitV) Test: Operand = 10000000 prior to execution?
® (BitV)  Test: Operand = 01111111 prior to execution?
® (BitN}  Test: Setequal to NeC=1 after the execution uf instructions
@ (BitN)  Test: Result less than zero? (Bit 15=1)
® (A Load Condition Code Register from Stack.
@ {Bit 1) Set when interrupt occurs, If previously set, a Non-Maskable interrupt is required to exist the wait
state.
@ {All Bit) Set according to the contents of Accumulator A,
@ (BitC)  Result of Multiplication Bit 7=1? (ACCB)
Tabel 4 Jump, Branch Instructions
Addressing Modes Condition Code
—— S Register
Operatons Mnemonic ['Rgl ATIVE | DIRECT | INDEX |EXTEND |IMPLIED Branch Test sla[3]2]1]0
op] ~Jw op[~Jsjori~]alor]~TaloP]~ HitiNjZiv]c
Branch Always BRA 20[3[27 | None elelefe]e]e
Branch Never BAN 2132 - T None ejeies|eje
Branch If Carry Clear -1} 24|32 i cC=0 ojejejojeie
Branch Il Corry Se__ | BCS (25132 ! BRI TR
Branch = 2er0 8EQ 2113]2 il IEXX] oleJeleTe]e
Branch It > 2ero BGE 2C: 312 o|ofele|afe
Branch i1 > Zero 8GT 26132 3 ejolejelaie
Branch If H;hcv 8HI 221312 1 ele|s|olefe
Brench I < Zero BLE 2F r);? , TT .‘.4[ ) olefe o 0oie
Dranch 1f Lower Or BLs 2032 ! I efefefe]ole
Branch I < Zero BLY 20132 . | . ajeje
Branch tf Minus B8Mmi 29_ J‘} | [RERERECR DY
;:‘,:ch 1t Not Equal BNE 26 r_; 2 i i ojejefoieie
g:::fh H Overtiow BsvC 281312 ¢ v=0 sjele e |ae
Branch If Overfiow Set;  BVS 2932 f Vel elelelelele
Branch it Plus BPL 2A{3)2 l N=0 e|ejle e |efe
Branch To Subroutine BSR 8Di512 l ele e jajefe
Jump IMP 6E |32 [7€ |3 |3 ! !l See Speciat Operstions (e [@ [e jo [o 1@
Jump To Subroutine JSR 0[5 (214015 12 BDI6 3| j etefelelele
No Operation NOP ! L 01 11 ‘8:":"“' Prog.Cotr. 14 g le |0 lele
Return From Interrupt| RTI B : i1 e T p——
g:;:‘;::f:"'--"- . RTS 10 i'”h ’ 39 |5 See Soecrat Operations ,._L. ololele
Sottware interrupt SWI JIF 112 °|S o |efe
Wait for Interrupt® WAI - iE 9 o |3 e |ejele
Sleep SLP 1A {4 (ACICRCEIR0

*WAI puts R/W high: Address Bus goes to FFFF; Data Bus goes to the three state level.

O HITACH!
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