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Appendix III. Instruction Set of the HD6305 Family

Meanings of Symbols and abbreviations in the instruction set are as follows.

(1) Operation
()

— = Data transfer direction

Contents

+ = Addition

- = Subtraction
= AND

= OR

Exclusive OR

XI® < >
1

= NOT

(2) Register symbols in MCU/MPU
A = Accumulator A

X = Index register

SP Stack pointer, 6 bits
CCR = Condition code register
(3) Contents of bits 0 through 4 of condition code register
C = Carry - borrow bit O
= Zero bit 1
= Negative bit 2

= Interrupt mask bit 3

o+ 2 N

= Half carry from bit 3 to bit 4 bit 4

(4) Memory and addressing codes
M = Stored address
M+l = Stored address M plus 1
IMP = Implied addressing
Rel = Relative addressing
A = Accumulator addressing
X = Index register addressing
IMM = Immediate addressing
DIR = Direct addressing
EXT = Extended addressing
,X0 = Indexed addressing O byte offset
,X1 = Indexed addressing 1 byte offset
,X2 = Indexed addressing 2 byte offset

@ HITACHI
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(6)

(7)

Symbols in instruction format

A
X

1]

I

n

Bit n of memory

Accumulator addressing mode

(n=7, 6, 5,

Status of interrupt pin

Index register addressing mode

e ooy

0)

INT = Status of interrupt pin (high, low)
Register/Memory Instructions
H ! Addressing Modes
| IL T Indexed Boolean/ Condition
Operations | Mnemonic ; ! Arithmetic Code
X | Immediate | Direct Extended : (No Offset) | (8-Bit Offset) |(16-8¢ Offset) Operation
. i ioP |~ 0PI 8]~ OP[ 2]~ 0P| =] ~[oP|a|~loPla]~ Hit[N[Z]C

Load A fromMemory | LDA  'A6[2|2B6|2|3(C6/3[4F6I1|3/E6[2]4]D6/3 5] M=A eiein|nle
Load X from Memory ox  |ae[220se{2[3/ce[3[alre] 1[3]eel2]a]oE[3]5[M=x ele[~[rle
Store A in Memory STA -iB712|3(C7|3|4 iF7| 1 IA iE7_ 21410713 {5 (A-M . 'r' Alale
Store X in Memory STX -[-[-{eF[2[3jcrialajrrirfaierl2[aoF[3] 5 [x=m elo|nin|e
Add Memory to A ADD 'ABl 2| 21iBBi2|3|CB/3|4|FB|1]|3[EBI2]|4 [DBTJ 5| A+M—A Alelalala
Add Memory and Carry j | i I
to A aoc  |A9|2(2(B9l2|3cel3 4|F9 1]3(e9|2]4a os|3 § |A+M+C—A Alelalala
Subtract Memory sus AO| 2121BO{2]|31iCO/3|4(FOj1|3|EO}2|4!D0j3]|5|A-M—A ejeln|lAaln
Subtract Memory from | ; Il i
A with Borrow SBC A2l2:2(82]2]3lc2l3]aF2[1 )3 e2{2]4]02|3]|5]A-M-C=A ejenfAln
AND Memory to A " AND  [A4{2[2(B4l2[3(Cal 314 F4|1 |3 E4|2|41D4[ 3|5 AAM—A elein|n
OR Memory with A " ora  (aA[2]2/8al2 3 calalalral 1 T3 feal2]40Al3 (5 [AVM=A (e lelajn
Exclusive OR Memory | P [T ro ! T ! !
with A | EOR  iAB[2]2 aejzza!csia alre|113ie8l 2| aip8l 3|5 i abM=A |e|olninle
Arithmetic Compare A | . i Pl i i ! | | j P i | i
with Memory ioemp catl2i2iBii2i3ict[3alrlrisler[2{4l01]3|51A-M [oiell-in
Arithmetic Compare X Lo Pt P T | i 1 ! 1
with Memory i cPx  'A3l212'8312:3(C313.4iF311;3[E3[2[4iD3]3:5]|x-M leiei - -
Bit Test Memory with T IR Do t T T ' ro
A (Logical Compare) ‘ BIT Aslzgz!ssrzfatcsi:a:al:s;|{3155E2‘14105s3 5 | AAM ’o?o‘ir\llﬂn
Jump Unconditional . JMP 1 1. 1BCi212/CC{3i31FCi112iECI2!/31DC3 |4 BRI
Jump to Subroutine JSR ! ‘801 2!5icpl3:i6:FD! 1 !siepl 2! 510D/ 316 ieiejejoie

1192

Symbols:

Op = Operation

# = Number of hytes
~ = Number of Cycles
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Read/Modify/Write Instructions

| Addressing Modes ;

i i

l T T ; ! Condition

i t : ! Indexed . Indexed i 5 |

Operations | Mnemonic ! : ; . ! : Boolean/Ari thmet ic ; Code

i ; Imphed(A) | Imphed(X} : Direct  (No Offset)|(8-Bit Offsat) | Operation |

! ‘OPi 3 |~ 0Pz~ OPi 5| -.0Piz|~ 0P 5i-i HitINtzlc
Increment i INC ;4C] 1]2.8C1 ziaczzlsnc; 1/516C; 2{6{A+1—~Aor X+1—=Xor M+1=M {ejejnririe
Decrement DEC 4Al 1 1215A1 1] 2(3A12:617A111516A12|6 A~1~AorX—~1=XorM=-1~-M e e | |n]e
Clear CLR 4F[ 1 25F 1 [ 2[3F 2:517F1 1[5 [6F| 2| 6 | 0O—A or 00—X or 00—~M e{efOltie
Complement coM 43[1]2:83)1:2 133127 5173{ 1 | 5(63] 2| 6 A=A or X=X or M—M R l A
Negate \ { i | 00-A—A or 00 -X—X !
(2's Complement) NEG 40| 112 sol 1]2(30025i70 1 (560|260 00O-M—=M clefn|rlna
Rotate Left Thru Carry RoL |as|1l2se|1|2l39]2]s|79]1|s|e9|2|6|{ M FrrErr ole|nlaln
Rotate Right Thru Carry ROR 46|11 |2 |56|1]2|36|2|5|76]1|51|66|2 |6 E .m-. ®|® AN

C B, = e
Logical Shift Left LSL 48( 112 58/ 1!2|38|2{5!78]1|5|68]21|6 . m.. ojle|le|riArln
o, T m ¢
Logical Shift Right LSR 44| 11 2164| 112134} 26574/ 11564} 2|6 4 ..m. ol @[ 0] | A
1 = be C

Arnthmetc Shift Right ASR 4711 121571} 213712|5,77|1(51|67] 2|6 ..m.. . e|le{A|Ar]|A
Arithmetic Shift Left ASL 48/ 1|2 (58 1(2{38'2|5(78/ 15|68 26 |EqualtolLSL BRI
Test for Negatve ! v P P i
or Zero TST 4D 1| 2!s0f{ 12 !30i2]4l70i |4 60l 2 | 5 | A—00 or X-00 or M-00 eleinjale

Symbols: Op = Operation
4 = Number of bytes

~ = Number of cycles

Branch Instructions

J Addressing Modes i
Operations Mnemonic W Branch Test Condition Code
opP: =z | ~ | ‘H; 1 NiZ|C
Branch Always BRA 20 2 3 ' None T oo ojo| @
Branch Never BRN 21| 2} 3 [None iejejejo]e
Branch IF Higher BHI 22 2 1 3 [cvz=0 e e eie|e
Branch IF Lower or Same BLS 23| 2 | 3 iCVZ=t ejeojeiole
Branch IF Carry Clear ! BCC 241 2 . 3 |C=0 ele'e 0lo
(Branch IF Higher or Same) .  (BHS) 24 | 2 3 :C=0 ‘oo 00 @
Branch IF Carry Set |  BCS 25 2 ; 3 C=1 eieieiele
{Branch IF Lower) © (BLO) 25 2 1 3 :C=1 ‘eleielele
Branch IF Not Equal ! BNE 26 2 3 :Z=0 ‘eieie 0’ e
Branch IF Equal ' BEQ 27 ;2 ¢ 3 Z=1 ‘e e 0 o @
Branch IF Half Carry Clear +  BHCC 281 2 1 3 ‘H=0 e o0 '_.:
Branch IF Half Carry Set | BHCS 29 | 2 3 H=1 ‘e eie® o' @
Branch IF Plus B8PL 2A 2 3 N=0 .o eleie e
Branch IF Minus BMI 28 2 3 N=1 e.® o.0 o
Branch IF Interrupt Mask ) |
Bit is Clear : BMC 2¢ ! 2 3 1=0 e o 0,0 @
Branch IF Interrupt Mask ! : . '
Bit is Set . BMS 2D 2 3 =1 'e o o o o
Branch IF interrupt Line . : -
is Low BIL 26 2 3 INT=0 e o o s o
Branch IF Interrupt Line ! ' :
is High " B 2F 2 3 IINT=1 ‘e e o o @
Branch to Subroutine : BSR AD ' 2 5 '— e ¢ o

Symbols: Op = Operation
# = Number of bvtes

~ = Number of cycles @ HITACH'
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ation Instructions

Addressing Modes Boolean/ \ -
Operacions Mnemonic Bit Set/Clear . Bit Test and Branch | Arithmetic| Branch . Condicion Code

T Operation Test l‘_""——‘_'-‘,"","-’

oP 2|~ OP jz|- yHi 1 N ZjC

Branch IF Bit n is set BRSET n(r.=0---7) - -l=; 2nn 13|65 —_ Mn=1 -e o:.0 0"
8ranch IF Bit n is clear | BRCLR n(n=0---7) - - -:01+2.n[{ 3|5 — Mn=0 leie e, 0~
Set Bit n BSET nin=0---7) [10+2-n| 2|5 - -1 =]1=Mn — e eie el e
Clear Bit n BCLR n(n=0--7) i114+2.:n| 2 !5 -~ -~ | —|0—Mn — (eie e|0]e

Symbols: Op = Operation
# = Number of bytes
A = Number of cycles

Control Instructions

Addressing Modes
Operations Mnemonic Implied Boolean Operation Condition Code

oP| g | ~ Hl1TN]Z]cC
Transfer A to X TAX 97 1 2 | A—X ejlejojo|e
Transfer X to A ) TXA 9F 1 2 | X—A R RN BN N
Set Carry Bit SEC 99 1 1 |1-C [ B R NN BB
Clear Carry Bit CLC 98 1 1 10-C eje /@00
Set Interrupt Mask Bit SE| 98 1 2 1=l el ejoje
Clear Interrupt Mask Bit CL! 9A 1 2 10—l e 0Ojelefe
Software Interrupt sSwi 83 1 10 e/ 1|lele!le
Return from Subroutine RTS 81 1 5 [ BN B RN BN
Return from Interrupt RTI 80 | 1 8 IBRERAREN
Reset Stack Pointer RSP 9C 1 2 | $FF—-SP ejloejo|oje
No-Operation NOP 90 1 1 | Advance Prog. Cntr. Only o/loelolole
Decimal Adjust A DAA 8D | 1 | 2 | Gepyels binary add of BCD charcters into eie|AlAln
Stop STOP [ B8E| 1 | 4 , eieieiole
Wait WAIT [ 8 | 1! 4 eiej0io: 0

Symbols: Op = Operation
#4 = Number of t
v = Number of cvcles

% Are BCD characters of upper hvte 10 or more! (They are not cleared if ser in advance.)

G HITACHI
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Operation Code Map

Bit Manipulation Branch Read, Modify/Write i Control Register/ Memory
Test & Set; . ! ! i I i [
Branch ' Clear | Rel (DIR| A | X | X1 x0|IMPIIMPIIMMI DIR | EXT| X2 | X1 | X0
0 1 - 2 .,31a4 5167 89 AiIB|]C|[D|E]F]|—HGH
0" BRSETO , BSETO . BRA | NEG PRTIS — suB 0|
1 BRCLRO - BCLRO : BRN | — 'RTS*] — CMP 1
72 BRSET! ' BSET!1 | BHI | - -1 - SBC 21
3, BRCLR1 | BCLR1 BLS | coM SWIFl — | CPX 3L
741 BRSET2 | BSET2 BCC | LSR - - AND 4 \9,
75| BRCLR2 | BCLR2 BCS | - - - BIT 5
6| BRSET3 | BSET3 BNE | ROR —- 0 - LDA 6
7] BRCLR3 | BCLR3 | BEQ ASR — [Tax] =1 STA [sasi| 7
8 | BRSET4 . BSET4 | BHCC LSL/ASL — |cLe EOR 8
9| BRCLR4 | BCLR4 | BHCS ROL | — [SEC ADC 9
A | BRSETS | BSETS BPL DEC T —ecuer ORA A
"B BRCLRS | BCLR5 | BMI — T — ] sE" ADD B
i C| BRSET6 | BSET6 BMC INC I —Imsp| = T JMP(—1) c
D] BRCLR6 | BCLR6 | BMS [ist-0] TST | TST(—1) [DAA‘|NOPIBSR*| JSR(+2) | JSR(+1) [ssA+2[ D
"E T BRSET7 | BSET7 BIL — 'sTop*] — LDX E
“F ! BRCLR7 ' BCLR7 BIH CLR WAIT' I TXA'| — | STX st F
{35 | 25 2/3 12/51,201/212/6[1/5 1/ [1,1]2/212/3(3/4]3/6[2/411/3
(NOTES) 1. "-" is an undefined operation code.
2. Lowermost numbers in each column represent a byte count and the
number of cycles required (byte count/number of cycles).
Number of cycles for asterisked (*) mnemonics is as follows:
RT1 8 TAX 2
RTS 5 RSP 2
SWI 10 TXA 2
DAA 2 BSR 5
STOP 4
WAIT 4
3.

Parenthesized numbers must be added to the cycle count of the
particular instruction.
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