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11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Cautions

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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E3&E TR

B2 2 (Implied)

& R
I R
£ £
Gl

: B A

o AR BRI R A AR AT

: BRK. CLC. CLD. CLI. CLT. CLV. DEX. DEY. INX. INY. NOP. PHA. PHP. PLA.

PLP. RTI. RTS. SEC. SED. SEl. SET. STP. TAX. TAY. TSX. TXA. TXS. TYA.
WIT

s Bicts Bl
CLC 1816
C
PS ’
0
HAFRERY E L
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¥(3&F TR

1

fEx(Relative)

FRo A AT

>
o

o BRAE BURE TR0 A AR A A 7R (1 A

g

{EPTIR A 1k

: BCC. BCS. BEQ. BMI. BNE. BPL. BRA. BVC. BVS

BCC *—12 9016 F216

|
ki

EFHAIFRE (C) BEBMRET, BREER|Mbhb*—12

Fedirisy
/\/

T—H s Taotn | *—12

12{E%5 (9016) * EE
IR1ESL (F216)

*+2

/\/

EHAFRE (C) BB, RIFEE|Mlbx+2

et
/\/

#R1ER5 (9016) *
HBRAEH(F216)
T—HRITRIHR L *+2

RENESAS
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E3&E TR

3% X(Indirect X)

& R R X SRS

Ih BE o CREEREECARRIACHE R A7 AR XA IATINAEL I Fig 17 1R % 00 DX NS 2 AN 1 (KA i o A
Dy, A5 R A7 Ak A% N AR R O R E O -

5 %4 . ADC. AND. CMP. EOR. LDA. ORA. SBC. STA

151 : Bl A PLAsh
ADC ($1E, X) 6116 1E16
e e
0016 3y
#41(0016) 0416 =
4RI (1416) 0516 .
i
= =
i z
&£ L ________/ T
4 FF16 ;(
% ~ p~t &
#
THHFFRXAS
#R{ERS (6116)
IB1E5 (1E16) + | E66 | =1 | 04t |
M
(A =+ () + ©+ | xxie | = HIE (XX16) | 140016
—  ~

teBid, ERigmEARTF T EHIEIR “0016” FIEIEIRY “14167 .
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¥(3&F TR

1

R

[&8]3% Y(Indirect Y)

Y SR

o RHERAEEER E I BT N IESE 2 A7 A S ARV IE R A2 28 Y A AT AR D st i,

Be
FAZ L TR AA0 2 A R4 o A B R
4 : ADC. AND. CMP. EOR. LDA. ORA. SBC. STA
: BhcAF WL :
ADC ($1E), Y 7116 1E16
17 se
0016
> #1321 (0116) 1E16
120116|+| E616 |=| 12E716 |
c #3211 (1216) 1F16
i A
e THHEFRY N E
D LT T FF1e
]
# ~ ~
5
E
o 4
RAERD (7116) b
Y
BRAIEH (1E16)
(A) < (A)+(©) + - HiE (XX10) | 12E716
— ~

teBig, RigfkRT 7 EYE 1 B “0116” FNEHE I RY “12167 .
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E3&E TR

[8)3%(Indirect)

& FR o R g ShETR

If BE o WAL RIS — R R LR 28 R E R e IS 2 AN A A N TR ) k.
it 4 . JMP
151 . Bhid sy LS.
JMP  ($ 1400) 6C16 0016 1416
e ]
/\/
#1E%3 (6C16)
{ 1B 1E51 (0016)
BAEEU (1416)
& N Bhit
7E
[8)
%

Y

I (1E16)

31 (FF16) 140016 }

T—FITRIHbLE 1EFF16 <—

/\/
e, FRIgERETEIEIR “FF16” FAKEEIR “1E16” .

. AN L, AR DU A A bE (XXFFe Hitib) o A& UL, AREHAT IMP(SXXFF) 54
ER

Y
9 /A
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¥(3&F TR

1

ET1 [83%(Zero page Indirect)

& ST V0 B W

o B SRR RO T I DU LR 2 AN AR A T i 10 (bl

: JMP. JSR
IMP  ($45) B216 4516
p ezt
0016
E5 < > 4RI (FF16) 4516
#4581 (1E16) 4616
?E
E
\wm | [~ FF1e
1] ~ ~
% &
E
7%
X
$R1E%S (B216) !
RAEH (4516)
* il$=3
T—SHITRYHLE 1EFF16 -4——
S

B, RIgFERT TR “FF16” FIEIEIE “1E167 .
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E3&E TR

£ F71(Special page)

& R LTI Sabr

If g . BRI 8 7l A ERESR. = 8 bl A FR1e MREIR DX N I Hb b .
15 % : JSR
151 : Bd s LA A :
JSR \ $FFCO 2216 CO016
|

BERFS () For “OHRik iR

FiEsS
I T~ M
#R1ERD (2216)
RAEH(CO16)
* Bt
i1
~ = =
g
i
n
-------------- FF0016
THR T—EHITHIHMHE | FFCOe :
FFFF16
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¥(3&F TR

1

>
o

g

Y

ET1 {i(Zero page bit)

B 3N VARSIV

o JHBRAERE R 3 AR E 20— B AR A0 P A Fi8 170 1) 2% D0 DX IR A7 A o RO SE AV o

: CLB. SEB
CLB 5,344 BF16 4416

TFiEsS
0016
bit5
> | ? | 4416 Syl
“““““““ FF16
15 ~ ~
7E
n e L
RIERD
101 171111
RIEE (4416)
/\/
bits
| 0 | 4416
—  ~
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E3&E TR

Z/n2E {iL(Accumulator bit)

& W Bnds Az Shist

I BE : FHERAERD & 3 ArEE Bngs A4 .

15 4 . CLB. SEB

£l . BhicsF LRI LR
CLB 5 A BB16

b

1R1ERD

101 11011
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¥(3&F TR

1

Z/ngg L HHxF(Accumulator bit relative)

R Bhngs A Hx Ak

fE
FRVAR AL BT 45 1 14 Stk
4 . BBC. BBS
s BCA

BBC 5A*—12

R INERRILIS CIERREY

bits

gmE | o]

BREEE Hhhb*—12

k=S
/\_/

T—¥HITRYHEHE * —12

L

BAE
T
@7/%

101 | 10011 | *
BRIEH (F216)

*+2

/\/

BRAE

o HIERAERS v 3 A48 RINAS AL, ARIEGIZAL PR, B SR Has W A AR A H0A 7

WA
B316 F216

ERMEBFRIGISE ELLRY

bits
gme | 1]

RIS M kb +-2

s
— T~

B ENL

HE
i #RAERD

101 | 10011 | *

BRAEH(F216)
T—5H Tttt | k+2
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E3&E TR

E01 i X (Zero page bit relative)

& FR o FIC AL A S

Ih B« JUERIERSEE 3 ARE R I AR R e AL G2 X 2 — R AR ) R
PERAZALIPIRES s Bl BURE v £ Py A A EE 3R A A A (KO AT AN AEL P 435 16 PRy St ko

¥ 4 . BBC. BBS

51 . BhdqF LA A
BBC 5,$04,*—12 B716 0416 Fli6

FEMEO416 RIS B BRRRT, BRAEEMtib+—12 U046 RIS E BT, AIZEEIMiE++3

pedir i e
0016 0016 )
bits bits
> | 0 | 0416 p ER i | 1 | 0416 ER
""""""" FF16 - =~~~ 7"=""="="77 FF1e J
L A & A L
~ ~ % *E’E{ﬁ ~
B TSR | * 12 R IRAFES
n 101 | 10111 | *
B RENL R1EZL (0416)
i SBIE (F116)
101 ‘ 10111 | * T—FMITRIMNE | * +3
R1EEL (0416)
~
R1EE (F11e)
* +3
—
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¥(3&F TR

3.2 WS ARG

740 AT TL RSRITE S o IXLEHRA I U I RURAE 3.3
TR RSP, A LR AR 2 .

3.2.1 HIER X8 S
KA FE AL BT AL ], BT G AEAH 38 2 W) LA A7 i 5 2 A R B o
ARG AW R -

&% mo&

LDA BIEERASEANR MBS TUFFRXIE RS
E23 LDM B BN E I NTEE RS

A LDX BIEERIASENTUFERX

LDY BEEBNANESEANTUFTEFSY

STA BRMBUABFENTFESS
STX BT HERXHABENTFES
STY BT HEFERYHABENTFES

TAX B REMBHI AN BEEE T FHFREX
TXA BTUHERXNBEIEE RS
% TAY BREMBEASEEETUFFRY
% TYA BTUHERYHNBEIEE RZMEE
TSX BHIE S N AE XTI F 788X
TXS BT HERXABEIRRERIES

. PHA PEEJNESHIAENETDN: 2

= PHP AR 2SS R N AR

o PLA MHERRE ZMBHAE
PLP IR IR 8 AL IR IRTS
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E3&E TR

322 ZEES

IRLCSR N A7 A7 ae BE A7 e T B AT Insas 5 RIS, LR, IR LARAE A

IBHEIELSWR:
§% nB
ADC BIEE SR M N A MCIREME RS E T FERXIE TS
SBC EMBHARHE TUFEFSEXEENFHSERNBRBEEFESESMNRBICIREMRMD
n INC FiEE & RMmENANEM
bEd DEC FiEE s E RMEBHHN BRI
bey INX THEFFEXRI A AN
= DEX THEFFREXB A AR
INY THFFRYRIR AN
DEY THFFRYRIR AR
Ed MUL EMBHABRUETIXFUARNIEENFHBAR, FROSSMENHER. KSAIEAN
F& G E=yIIE
pry DIV UERXFUARIEENEHEASMET — MU EERAB AFER, BIARME
£l GE) AR, MEAEMSE. SEE1H9FMIENERK
AND FHRENNSS ZMERE TS ERXEENEHRNTHITBESEE
iz ORA | FiEBMAA S EmMESETUFHEREXISENFHEASHETBIESIEE
18 EOR | FiSMASEENERETUFTERXEENFHEANARITIZERIEE
ey COM BIEEEANSH1R M BIENTFIESR
| BIT EHEENANSEEMBOASHITZESEE (TREER)
TST MAEERNAEREA “0”7
b CMP | FHEREMASERMBHASTHE TUFFRXIECHEERATHITILE
Eﬁ‘c CPX LR E i RNTU S ERXMAE
CPY LR EHRNTUSERYHRE
% ASL FhiERgEEMBENANSER—
i LSR TSR ERMEBNNBEB—L
F0 ROL FiEE o E BB NS T HA L /IR—L
1 ROR | 7#fifsesiE 2B A S HHIAEIR—4L
E78 RRF FhEE MM A A EIRMAL

i BAFERAEERRBREEES.
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¥(3&F TR

3.2.3 IR S
XUESE AN BN A B A B B AR “1” BEE “07
PEEAEFE AT

e =
b o | mmmsammmm o
4 | SEB | EmmsiEEHEEHEENME 1”7
324 IREETEES

XEEFRSXT C AR DARAE AR, TAREM VAREER “07 sl s “17
PRAEWESR LW

o
A
>
i

CLC CIr&iE “07
SEC CirEE “17
CLD D*/%l:cl,:\ii “n»

7N -

b SED | DIREE “17
5 CLI lixE “0”
- SEI IREE “17
&

CLT | THRaig “0”
SET THREE “17
CLv Vir&ig “0”
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LA

¥(3F T

3.2.5

BEEe. HRIREES
B IX S A U R IUT
B R ALRIE A T

8% IS
2 JMP BREE B F bk
s BRA BREE B F bk
JSR RIFIR[E M HE, BREERI Tt
BBC ERMBRFHERIEEHAMA “0” KR
BBS ERMBRFMERIEEHGA 17 KR
BCC ECHREA “0” BTE:H
BCS HECHREBA “17 B1E:%
i BNE EZRREN “0” BEER
% BEQ HEZhREA “17 BEER
BPL ENKRERA “07 BHEERS
BMI ENFREA “17 B
BVC EVIREHR “0” FiEER
BVS EVIREHR “17 BTEEFR
iR RTI MHETR[E
[E] RTS MNFIZFIR[E
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¥(3&F TR

3.2.6 Hhiig S
BIG A FE LR A T

o

FET | BRK | AT

327  HEES
LB s 5 R A R

A

%}

WIT = 1E ERBT £
BR | stp | miEsEmEy

3.2.8 He#kd

3t

I

¢

RETREFITEREH

o}
z
O
T

RENESAS
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E3&E TR

33 e HYILER

ATTPRAN U] 740 IR AR, F S MBNRCFTE AR, 3 BB HES, s BL 15T 1 AR B

AT IR .

MRFES, W TIZSRL B WL SRS . 538N, RHZAR I Tk 77 5, dmids& T

TEO R RS S HLEsEE . P B S R — Bk

6 PR 5 B G 20

RS ] b eRs A b
A EyIES hh WHtEAFT  0~255R53F

Ai E k-0l
PC BRIt
PCL | EFit#asrIRAL
PCH | BRSNS
PS WEBREFFH
S et
X\ Y | THEES
M el
Mi FhEER RO
HAIFRE
EhRas
I F TS IEFRAS
10 FI R IRE
BT AR
XTEHHAERFRE
i AR
b7L

Rel FE X 1k
BADRS | hl#rtit

FI
FI

N

ZzZ < 4 w O

Il HHHRAIFT  0~2558 43
zz FErusthit 0~25509%01E
nn 0~255R9 5137

i 0~ 7RIEIE
* BFITHRNAE
A HRAFRE T
# SRNAR
\ EATER
1631 £
ik
R
Feik
[C35S
BiE5
IBHES
BEREH
() 5FE. FHEENAE

-~ £ 6N

+ &

< < > ~ X
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¥(3&F TR

ADd with Carry

ADC

¥ 1E: (T)=0KF (A) ~ (A)+(M)+(C)
(M= (M(X)) — (M(X))+(M)+(C)
it BR:  UTARESZONT, A, MRICHRERI N AR, &R A7BIARICHR &,
HTHREZLR, HEMX). MAICHRER N BN, 2R ZIM)MCERE. B, RRA
IR, (RSP EREDI . MOX)2EXTE 1 [ HbE 774 2% 2
RERE: N - HBHESRNATEL, Rl HNA0.
Vo MREE AL 12780 | —128 |, BN ANH0.
T« A
B : A
D : A%,
I A
Z o S SOE0NT, AL A0,
C : 2EHIINyE R 45 BB 2650 Bk L0BEFIInV: i 45 St 09k, hl; 5N,
Sutr= IBIRHE H 2555 FHE B GE
ava:|l! AADCA #3%nn 6916, Nn16 2 2
En AADCA $zz 6516, zz16 2 3
Em X AADCA $zz, X 7516, zz16 2 4
43T AADCA $hhll 6D16, ll16, hh16 3 4
@@yt X AADCA $hhil, X 7D1s, I116, hh16 3 5
@I Y AADCA $hhil, Y 7918, ll16, hh1e 3 5
(E3E X) AADCA ($zz, X) 6116, zz16 2 6
(B3 Y) AADCA ($zz), Y 7116, 216 2 6

F1. HTHER 1K, EBREL+3.
2. E10#HFIEEARX (DHRE=1) BT ADC #5<LR, wHI7E ADC LR ER—FULRIES, ARMNIT SEC.
H5h, A0 HFIEHEARXF, N, V. ZIRELH-

CLC. CLD#%.

RENESAS
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E3&E TR

AND AND

logical AND
Ee 1E: (T)=0KF (A) ~ (A)A(M)
(M=1rF (M(X)) — (MX))HAM)
it B:  HTAREZON, XARIMNARSAATER S, 2R RFHA.
HTIRE LN, AIMX)FIMAERI S TER S, SR IRTEIMX). T, BARATKNE
AR, ABSEARSPRE R A . MOK)EXEE 1] L (K 770 28 9 25
RETE: N - MEHESRMEZTRIN, H1; 5040,
Vo AR,
T : A4,
B : A4r,
D : A4g,
I AREE,
Z : MIsEERIE0R, A1 /A0,
C : A,
FutAR IR #8855 FHE 3R Gk
va:l} AANDA #%nn 2916, Nn16 2 2
En AANDA $zz 2516, zz16 2 3
En X AANDA $zz, X 3516, zz16 2 4
Epoy AANDA $hhll 2D1s, I116, hh16 3 4
@3t X AANDA $hhll, X 3D1s, ll16, hh16 3 5
@It Y AANDA $hhll, Y 3916, Il16, hh1e 3 5
(&£ X) AANDA ($zz, X) 2116, zz16 2 6
(E3E Y) AANDA ($zz),Y 3116, zz16 2 6

. S THEE168, B3,
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¥(3&F TR

Arithmetic Shift Left

ASL

Ee 1E: f’b7’ ’ ’ ’ \bo\fo
it BB:  AEEMM I AL W, ASGEMMIAI0N0. Hokh, ChrGAARE M7
RAFRRR: N SPATERIIMTRELR, h1l; BAO0.
V o AER,
T : A7,
B : A7,
D : A7,
I AR,
Z o HIATEE RSO, 1, /A0,
C : HPITWAREMBILIT/ZLIN, Al; FIIA0.
SiAR Sy 5 FHH SR:GE
=y AASLA A 0A16 1 2
En AASLA $zz 0616, zz16 2 5
Em X AASLA $zz, X 1616, zz16 2 6
EEpol AASLA $hhll OE~1s, ll16, hh16 3 6
@3t X AASLA $hhll, X 1E1s, 116, hh1e 3 7

RENESAS
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E3&E TR

B B C Branch on Bit Clear B B C

#® B (M)EEAD)=0F (PC) — (PC)+n+Rel
(M EE#E (Ai)=1I  (PC) ~ (PC)+n
Hp, B F3urREFTUN, n=3; ZRMHBH, n=2,

B MRREARE MR A .
WSRO, ARAERSEI b bE . DURIXH MBS SRS bt
ISR, AT -

WSRE: AL

FtAN e HESHD FTH IR
RKings o 8% ABBCA i, A, $hhll (20i+13)16, rr16 2 4
TR L X ABBCA i, $zz, $hhll (20i+17)16, zz16, rr16 3 5

s£1. mre=S$hhll—(*+n). rr16 Bll—128~+127 SEERIME.
2. #iTEBE, B2,

3. EGEEQPEERMMASENIT BBC HELH, LAEEREINIT 1 ZFULBIESURRIT.
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Branch on Bit Set

BBS

#® B (M)EEAD)=1F (PC) < (PC)+n+Rel
(Mi)E# (Ai)=0I}  (PC) < (PC)+n
Hp, B F3urREFTUN, n=3; ZRMHBH, n=2,
o BB WNRABHR T IMECE AR
WRAZATEL, AR BIFRE thhik.  URIG st 3R R 588 H bR bk o
WRAZAT L0, ARSI .
LN e AE
FutAR RN H88%5 FHE FEIER%
FRNgE L ¥ ABBSA i, A, $hhll (20i+3)16, rr16 2 4
TR {3 ABBSA i, $zz, $hhll (20i+7)16, 2216, 1116 3 5
E1.

rrie=$hhll—(*-+n). rrie Bl—128~+127 SEE HI1E.

2. HITEBE, B2,
3. EEEMPENAERMAMARENITBBS i5<TH, LRERMFHIT 1 FULMESERIT.
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B CC Branch on Carry Clear B CC

#® {E:  (C)=0 (PC) < (PC)+2+Rel
(C)=1r} (PC) < (PC)+2

W MR UChRRAON, R RIS M. DX LR RS H bs i
WIRCHRE 2L, BAkEHAT

WEHRR: Ak,

Furrx LRt IR T FTH SRR

a3t ABCCA $hhll 9016, rr16 2 2

1. me=S$hhll—(*+2). rrie BlL—128~+127 SEEIHI{E.
2. #HTERE, FEHE42.
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BCS Branch on Carry Set BCS

#® & (C)=11 (PC) < (PC)+2+Rel
(C)=om} (PC) < (PC)+2

W MR CUCHRRRLN, R RS M. DX RS RS H bs ik
WIRCHRE 20, BAREHAT

WEHRR: Ak,

FutAR IRIRER H88%5 FHH FEIEA%L
ERS) ABCSA $hhll BO1s, rr16 2 2
1. rr16=$hhll—(*+2). rr16 BRl—128~+127 SEERYME.
2. TR, FEHEIE-2.
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BEQ e on o BEQ

#® 1. @=1r (PC) « (PC)+2+Rel
(@=01f (PC) — (PC)+2

W M UZERERAN, ERRIR bl DU SRR H AR
WIRZFRE RO, FAREEAT .

WEHRR: Ak,

Furrx LRt IR T FTH SRR

a3t ABEQA $hhll FO1e, rr16 2 2

1. me=S$hhll—(*+2). rrie BlL—128~+127 SEEIHI{E.
2. #HTERE, FEHE42.
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#® MR

i AR

RIS

test BIT in memory with accumulator B IT

(A)AM)

XAMMAN R SALAATIER Y, HREAREER . NS VIRE. ZRE RN R R A2,
MARIMFT N AAAE .

ON— D Wm 4K 2

: HMPALTRELE, 1 A0,

c M6 LM, K1 N0,

. g,

. .

. .

. g,

MBI L R0, L TR0,
. g,

Furrx

LRt H 2555

SRR

&t 3o

ABITA $zz 2416, zz16
ABITA $hhll 2C1s, Il16, hh16

it
w N df
ﬁ

RENESAS
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B M I Branch on result Minus B M I

#® 1. (N)=1F (PC) « (PC)+2+Rel
(N)y=0H} (PC) — (PC)+2

W B UNBRAZIN, FAS SR E . DU R R A H R
WIRNFR &0, FAREEHAT .

WEHRR: Ak,

Furrx LRt IR T FTH SRR

GEPS) ABMIA $hhll 3016, rr16 2 2

1. me=S$hhll—(*+2). rrie BlL—128~+127 SEEIHI{E.
2. #HTERE, FEHE42.
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BNE Branch on Not Equa BNE

#® 1. (@=0r (PC) — (PC)+2+Rel
(@=11 (PC) ~ (PC)+2

W MR CUZEREEON, HR Bl DU RS R R H AR L
WIRZFRE L, FAREEAT .

WEHRR: Ak,

FutAR IRIRER H88%5 FHH FEIEA%L
ERGH ABNEA $hhll D016, rr16 2 2
1. rr16=$hhll—(*+2). rr16 BRl—128~+127 SEERYME.
2. TR, FEHEIE-2.
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B P L Branch on result PLus B P L

#® 1. (N)=0i (PC) — (PC)+2+Rel
(N)y=1if (PC) — (PC)+2

W B UNBRAZON, HAS SR E . DU b R e A H bR
WIRNFR &L, FAREEAT .

WEHRR: Ak,

Furrx LRt IR T FTH SRR

a3t ABPLA $hhll 10186, rr16 2 2

1. me=S$hhll—(*+2). rrie BlL—128~+127 SEEIHI{E.
2. PHTERE, FEHE42.
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¥(3&F TR

BRA BRanch Avays BRA

# {E: (PC) < (PC)+2+Rel

W B ERBIdREhhh. DUAHXHIEEE R B bRl

Suti=R BIRER #8855
Li=po) ABRAA $hhll 8016, Ir16
£, rme=$hhll—(*+2). rr16 Bl—128~+4127 SEE AI{E.

B

i
N | ot
%
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E3&E TR

BRK force BReak BRK

® = B <1
(PC) — (PC)+2
(M) - (PCH)
® =061
(M) — (PCL)
® =061
M) — (PS)
O O
0 -1
(PC) -« BADRS

o BB HPATBRKIRAIT, CPUKE T IIPC N AR A7 BUHERR, S s w17 R 45 %€ (s ik (BADRS)

fRAFFIPC.
KSRRE: N« A
Vo AR,
T : A%,
B : Al
D . A%,
I AL
zZ : RE.
C : A%
FAR ERIEES M P R
) ABRKA 0016 ] -
E1. @EiTBRKIES, #H{R7EN PC {4 BRK 54t +2. Hitt, N BRK #ZFREIR, A#H1TBRKIESHT—
F,

2. —HESMmE BRKIESHE TR hETREMER M PETmE. L, RAHEBI hEESREEMMELE, BREIN
HHERRFHAIER RS FFRM B IRE, SFIEEPITT BRKIES.

Rev.1.00 2006.03.21 page 48 of 188
RCJ09B0015-0100
RENESAS



¥(3&F TR

B VC Branch on oVerflow Clear B VC

#® 1 (V)=0i (PC) — (PC)+2+Rel
(V)=1i (PC) — (PC)+2

W B CRVERZON, HAS SR E . DU AR e RS H R
WIRVERE L, HAREEHAT.

WEHRR: Ak,

FutAR IRIRER H88%5 FHH FEIEA%L
ERS) ABVCA $hhll 5016, rr16 2 2
1. rr16=$hhll—(*+2). rr16 BRl—128~+127 SEERYME.
2. TR, FEHEIE-2.
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E3&E TR

B VS Branch on oVerflow Set B VS

#® 1 (V=1 (PC) « (PC)+2+Rel
(V)=0Hf (PC) — (PC)+2

W M VRN, HRS SRR, DU R R e A H b
WIRVERE 0, HAREEHAT.

WEHRR: Ak,

Furrx LRt IR T FTH SRR

a3t ABVSA $hhll 7016, rr16 2 2

1. me=S$hhll—(*+2). rrie BlL—128~+127 SEEIHI{E.
2. #HTERE, FEHE42.
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CLB

¥(3&F TR

ClLear Bit C L B
BB (A) < 0 ZE (M) < 0
BB HEE AR E MBI,
KSHRE: A%,
SR kgt I P ISEEE
e i ACLBA i, A (20i+1B)16 1 2
ER L ACLBA i, $zz (20i+1F) 16, zz16 2 5

RENESAS
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E3&E TR

C I_ C Clear Carry flag C I_ C

# % (@© <o

it BB:  CHhra&IE0,
KSR : AR,
: AR,
. A,
H Z_\‘ﬁc
H Z_\‘ﬁc
. R,
: AR,
: A0,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ACLC 1816 1 2
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¥(3&F TR

CLD CLear Decimal mode CLD

# (D) <0
W OB DhREHO.
KA A,
. A,
. A,
. A,
. %0,
. A,
. A,
A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ACLD D816 1 2
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E3&E TR

C L I CLear Interrupt disable status C L I

#® O -0

it B: RO,
KSR : AR,
. A,
. A,
H Z_\‘ﬁc
H Z_\‘ﬁc
: A0,

. A,
: A7,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ACLI 5816 1 2
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¥(3&F TR

CLT CLear Transer flag CLT

#® O M0
W OB ThRETHO.
RASIRE: R N
: AR,
: K0,
. A
. A,
: AR,
s AR,
¢ A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

B
H

ACLT 1216 1 2
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E3&E TR

CLV CLear overflow flag CLV

B (V) <0
BB VEREHO.
KA A,
. %0,
. A,
: Z_\‘ﬁc
: Z_\‘ﬁc
. A,
. A,
A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ACLV B816 1 2
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¥(3&F TR

CoMPare

CMP

2tk (=0 (A)—M)
(M=1F  (MX))—(M)
W OB HTHEREZ0N, AMWEREMIINE, MREER. I, AFIMEIHNERE.,
TR EAL, MK AR LM, ARAFGR BRI, M(X). MATA R A
MOX)H& X F5 [ 1 i bl FE A7 i % P9 25
RETE: N o YA RATRLIN, h1; 50A0.
Vo AR,
T : A4,
B : A%,
D : A%,
I AREE,
Z o MIEEEROE0RT, A1 &wNHO.
C : YA RKTEHETON, Al HIIZA0.
SuAR IR #8855 FHE 3R Gk
SZRD ACMPA #3$nn C916, Nn16 2 2
En ACMPA $zz Cb16, 2216 2 3
En X ACMPA $zz, X D516, zz16 2 4
48 XF ACMPA $hhll CD1s, Il16, hh1s 3 4
@3t X ACMPA $hhll, X DD1s, ll16, hh16 3 5
@It Y ACMPA $hhll, Y D91s, Il16, hh1e 3 5
(&£ X) ACMPA ($zz, X) C116, zz16 2 6
(E3E Y) ACMPA ($zz), Y D116, zz16 2 6

E HTHEZ 1, BSHE+H1.

RENESAS
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E3&E TR

COM COMplement COM

B’ M-

W B CKEMPAERLRAMSRAZREIM,
RERRE: s SHATERAMBIAI TR, A1 &R0,
H K%o

: Kggo

2 AR,

2 AR,

: Kggo

s MBATE R0, bl FNAO0.

H Z_\‘/}o

ON— O W 4K 2

FurAR LR ¥ 2555 SR GESY

i
N | ot
B

NG|
b=l

ACOMA $zz 4416, 7216
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¥(3&F TR

C PX ComPare memory and index register X C PX

B®2OFE X—M

i BB: XMW EREMIPINE, MMRAAGEH. e, XM EAE.,

RASFRRR: N o EUAGRIIITRELR, Sh1; B0,

V o AR,

T : A,

B : A7,

D : A7g,

I AR,

Z o MR RJEO, 1, E/WCH0.

C : HPIELRKTETON, A1; TN,

SiAR S 5 H 8855 FHH SE:GE

vl ACPXA #$nn EO16, nn16 2 2
En ACPXA $zz E416, zz16 2 3
4 3t ACPXA $hhll EC1s, ll16, hh1s6 3 4
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E3&E TR

C PY ComPare memory and index register Y C PY

B®2OfFE MM

it B:  YIRINZBEEMEPINE, AMRAALER . W, YRME N EARL,

RASFRRR: N o EUAGRITRELE, Sh1; B0,

V o A,

T : A4,

B : A4,

D : A%,

I AR,

Z o IR RJEORY, 1, &wNSH0.

C : YA K TETON, Al /A0,

FutA EIRIE #8855 FTH BIEREL

vl ACPYA #$nn CO016, nn16 2 2
ERn ACPYA $zz C41e, zz16 2 3
a3t ACPYA $hhll CC1s, ll16, hh1s 3 4
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¥(3&F TR

DEC

DECrement by one

DEC

2O A < (A1 8 M) < (M)-—1
it 3 ATH M 2L
RISIRRE: N o SPATEE RN TR, 1, BNL0,.
V o A,
T : A4,
B : A4,
D : A4,
I AR,
Z o HIATEE RO, 1, &NSHO.
C : A7,
FutA EIRIE FTH BIEREL
ks ADECA A 1A16 1 2
En ADECA $zz C616, zz16 2 5
Em X ADECA $zz, X D616, zz16 2 6
43T ADECA $hhll CEi1s, ll16, hh1s 3 6
@xt X ADECA $hhll, X DE-1s, ll16, hh16 3 7

RENESAS
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E3&E TR

D EX DEcrement index register X by one D EX

B®BOE X - X1
i BB: XML,
KSR s H[PATERBNLTIELN, 1 FA0.
H Z_\‘ﬁc

: Z_\‘ﬁc

. A,

. A,

H Z_\‘ﬁc

s SHATSERIEON, A1 KO,

H Z_\Aﬁc

ON— O W 4K 2

FurAR LR IR T

+t
i
o

SR GESY

e
TS

ADEX CA16

N
N
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¥(3&F TR

D EY DEcrement index register Y by one D EY

B® Ok (YY) - ()1
i BB: YW RRL.
KSR s H[PATERBNLTIELN, 1 FA0.
H Z_\‘ﬁc

: Z_\‘ﬁc

. A,

. R,

H Z_\‘ﬁc

s SHATSERIEON, A1 KO,

H Z_\Aﬁc

ON— O W 4K 2

FurAR LR IR T

+t
i
o

SR GESY

ADEY 8816

e
TS

N
N
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E3&E TR

D IV DIVide memory by accumulator D IV

#®O1E A — M@zz+X)+1), Mzz+(X))) / (A)
M(S) <« REWLKFMG

©® = ©e-1
B BB MBAAM(zz () 1) IKBRIM(zz+ (X)) I 7R LBATHHE i LS A i ] 7 R ERAE 5
28, RBLIAMDIRAE B
B PR EGAR AL M (zz + (X)) + (A [F31
WRBER | M@z + (X) +1)
TR i~ i~ |
BT HOAMD M (S) (A) 3]
KSR A%
ShtAR iEkiE R pEST FHHY ISECE
FEni X ADIVA $zz, X E21s, zz16 2 16

E1. EARENER LK O BR, FRABUTILIESHT, SAERFRHITLE.

N, BHUEER: WMRMITIIES, RMBMEEHOATAEZETK.
2. —HAFRAREERALIES-
3. ARZ THREF D RERISZM
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¥(3&F TR

EOR

Exclusive OR memory with accumulator

EOR

B M=ot A~ (AVM)
(M=1rF (M(X)) ~ (M(X)) V (M)
it B:  HTAREZON, XTARIMNA ARSI AT EH R, g5 RIRTHIA,
HTHRE LN, XMX)FIMPA A RIS T @8 580, S RAAF2IMX). BER, BARAKN
AR, (RS FEE R EA . MOX)EXTE [7] [ Hu bk R A76f 28 N 25
RETE: N - MEHESRMEZTRIN, H1; 5040,
Vo AR,
T : A4,
B : A4r,
D : A4g,
I AREE,
Z . HiEfgER Ao, b1, AN,
C : A,
FutAR IR #8855 FHE 3R Gk
va:l} AEORA #%nn 4916, NN16 2 2
En AEORA $zz 4516, zz16 2 3
En X AEORA $zz, X 5516, zz16 2 4
48 XF AEORA $hhll 4D1s, Il16, hh1s 3 4
@3t X AEORA $hhll, X 5D1s, Il16, hh16 3 5
@It Y AEORA $hhll, Y 5916, Il16, hh1e 3 5
(8 X) AEORA ($zz, X) 4116, 2216 2 6
(E3E Y) AEORA ($zz), Y 5116, zz16 2 6

. S THEE168, B3,

RENESAS
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E3&E TR

I N C INCrement by one I N C

7O A~ AL EHE M) ~ (M)+1

it BB:  ATCEMIE AR INL.

RISIRRE: N o SPATEE RN TR, 1, BNL0,.

V o A,

T : A4,

B : A4,

D : A4,

I AR,

Z o HPATE LN, AL ABINIA0.

C : A7,

FutA EIRIE #8855 FTH BIEREL

ks AINCA A 3A16 1 2
En AINCA $zz E616, zz16 2 5
Em X AINCA $zz, X F616, zz16 2 6
43T AINCA $hhll EE1s, ll116, hh16 3 6
@3 X AINCA $hhll, X FE1s, 116, hh1e 3 7
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¥(3&F TR

I N X INcrement index register X by one I N X

B®B O X - X+
i BB: XMW A L.
KSR s H[PATERBNLTIELN, 1 FA0.
H Z_\‘ﬁc

: Z_\‘ﬁc

. A,

. R,

H Z_\‘ﬁc

s SHATSERIEON, A1 KO,

H Z_\‘ﬁc

ON— O W 4K 2

FurAR LR IR T

+t
i
o

SR GESY

AINX E816

e
TS

N
N
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E3&E TR

I N Y INcrement index register Y by one I N Y

® O YY) )+
i BB: YW R L.
KSR s H[PATERBNLTIELN, 1 FA0.
H Z_\‘ﬁc

: Z_\‘ﬁc

. A,

. R,

H Z_\‘ﬁc

s SHATSERIEON, A1 KO,

H Z_\Aﬁc

ON— O W 4K 2

FurAR LR IR T

+t
i
o

SR GESY

AINY C816

e
TS

N
N
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¥(3&F TR

JMP Junp JMP

'OE 43umE
%] I :
(PC) < hnhll

e
(PCL) < (hhll)
(PCH) « (hhll-+1)

KA
(PCL) < (z2)
(PCH) < (zz+1)
it BR: BRI, (AR R T (AL 45 Sk 7 SR i btk

WEHRR: Ak,

FutAR IRIRER H88%5 FHH FEIEA%L
4 X3 AJMPA $hhll 4C1s, ll16, hh16 3 3
B)4% AJMPA ($hhll) 6C16, ll16, hh1e 3 5
T B AIJMPA ($z2z2) B216, zz16 2 4

. EAhEERNE, FREIEETIRISE RIbHE (XXFF16 fthth) . iR, REEMIT IMPSXXFF)IES, #IUEE.
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E3&E TR

J S R Jump to SubRoutine J S R

®  1E: (M(S) < (PCH)
(S) < -1
(M(S)) — (PCL)
(S) < -1

AT AR, 4k
2% I :
(PC) < hhll

L H LI
(PCL) < 1I
(PCH) < FFuis

EINGEAGE

(PCL) < (z2)
(PCH) « (zz+1)

i

I

FEPCHI N AARAF BIMER IS, Wb 40T . L HI UM 2 0 i) 52 10 2% 5k 07 3007 (st

WEHRR: Ak,

FutAN IBIRIET #2555 FHE %
FEFO) AJSRA $hhll 2016, Il16, hh1s 3 6
il AJSRA \$hhll GE) 2218, 116 2 5
T B AJSRA ($zz) 0216, zz16 2 7

E. N BERTERTAXETFT (EASCIEHH5C) . H5 EEMATA, hhie w414 FFie.
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¥(3&F TR

LDA

LoaD Accumulator with memory

# 8 (D=0 (A) <« (M)
M=1F (MX)) < (M)
it BH:  HTHREZON, MK ERAZIA,
HTHRE LN, MEAAERAEIMX). I, BARAMNHEARLR, (HRREREREZN.
MOX) & XF5 1) 1 bl O A7 i 3 P9 25 .
RETE: N o YHATERMMTRLN, A1 F0A0.
Vo AR,
T : A48,
B : A4r,
D : A4g,
I AREE,
Z o HPATEEONRT, M1 AN,
C : A,
FutAR IR #8855 FHE FEIHE
IZEp ALDAA #$nn A916, NN16 2 2
En ALDAA $zz Ab516, 2216 2 3
En X ALDAA $zz, X B516, zz16 2 4
FEFO) ALDAA $hhll AD1s, Il16, hh1e 3 4
@3t X ALDAA $hhll, X BD1s, 116, hh16 3 5
@It Y ALDAA $hhll, Y B91s, Il16, hh1e 3 5
(&£ X) ALDAA ($zz, X) A116, zz16 2 6
(E3E Y) ALDANA ($zz), Y B116, zz16 2 6

. S THEE168, BEA%+2.
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E3&E TR

L D M Load immediate Data to Memory L D M
# 0 (M)~ n

i BB: LB AM,
RERE: A4,
SutAR BIRER #8853 FTE 3Gk
En ALDMA #%nn, $zz 3C16, nn16, zz16 3 4
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¥(3&F TR

L DX LoaD index register X from memory L DX

B®2 O X)W

WA MR AX.

RISIRRE: N MPITE RO TSN, 1 A0,

V o A,

T : A4,

B : A4,

D : A4,

I AR,

Z o HPATE LN, AL B0,

C : A7,

FutA EIRIE #8855 FTH BIEREL

vl ALDXA #$nn A216, nn16 2 2
En ALDXA $zz A616, 2216 2 3
ERY ALDXA $zz, Y B616, zz16 2 4
43T ALDXA $hhll AE1s6, 116, hh1e 3 4
@3xr Y ALDXA $hhil, Y BE1s, Il16, hh1e 3 5
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E3&E TR

L DY LoaD index register Y from memory L DY

®2 O Y)W

WM AMEBINAEAY.

RISIRRE: N o HPATEE RN, 1 B0,

V o A,

T : A4,

B : A4,

D : A4,

I AR,

Z o HIATEE RO, 1 &wNShO.

C : A7,

FutA EIRIE #8855 FTH BIEREL

vl ALDYA #3$nn AO016, nn16 2 2
En ALDYA $zz Ad16, zz16 2 3
EFm X ALDYA $zz, X B416, zz16 2 4
Bt ALDYA $hhll AC1s, 1116, hh1s 3 4
@3 X ALDYA $hhil, X BCi1s, Il16, hh16 3 5
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¥(3&F TR

#® MR

i AR

REIRE:

Logical Shift Right L S R

o =lw [ [ [ [ [ Jw|=[c]

ASLEMI A RLAT L. B, ASHMIORTHO. 534k, CHRds 17 AR MY G0

H ngo

H Z_\‘ﬁc

H Z_\‘ﬁc

: A7,

: AR,

A

s HMPATE L0, k1 BIH0.

s HPATITATE MIIAL0SELR, Rl F A0,

ON— DWW 4L Z

Furrx

LRt H 2555

it
ot
B

SRR

Rhnsg
E7 X
EF0)

@yt X

ALSRA A 4A16

ALSRA $zz 4616, 2216
ALSRA $zz, X 5616, zz16
ALSRA $hhll 4E1s, 116, hh1e
ALSRA $hhll, X 5E1s, ll16, hh1e

W W NN =
N O O O
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E3&E TR

MUL MUL

MULtiply accumulator and memory

B OfE M©O) A ~ (A)XM@Ezz+(X))
S = ©-1
W BB BN NIRRT TUX T AR A AN A S5 IR RL 0 w8 A R AT B HEAR, (IR8ALLR
R YIIE
W RE M (zz + (X)) X (A) FH
277 = =S |
r 77777777777777777777777777 1
| |
| M (S) (A |
|
|
L R ————
KERFE © A
SutAR IBIRHER H88%5 FHE IEEEE
Em X AMULA $zz, X 6216, zz16 2 15
F1OEEER: MITHHIES R, BMSMREHNARELESTK.

1
2. —HAFRAREERALIES.
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H3E 5L
N O P No OPeration

NOP

(PC) < (PC)+1

W BB: HPCIN, AHHATIHEATEAE.
KRR AE.
FakA= LR R #2555 FHH A%
e ANOP EA16 1 2
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E3&E TR

ORA ORA

OR memory with Accumulator

Ee 1E: (T)=0KF (A) ~— (A)V (M)
(M=1rF (M(X)) — (MX)V (M)
it B:  HTAREZON, XTARIMNA RIS AAT @, 25 R RF A,
MTIRE LN, XIMX)FIMPAE RIS TE D, 2R IRTEIMX). L, BARATINAE
AR, ABSEARSPRE R A . MOK)EXEE 1] L (K 770 28 9 25
RETE: N - MEHESRMEZTRIN, H1; 5040,
Vo AR,
T : A4,
B : A4r,
D : A4g,
I AREE,
Z . HiEfgER Ao, b1, AN,
C : A,
SutARK IR #8855 FHE FEIHE
va:l} AORAA #$nn 0916, Nn16 2 2
En AORAA $zz 0516, zz16 2 3
En X AORAA $zz, X 1516, zz16 2 4
FEpo) AORAA $hhll 0D1s, Il16, hh16 3 4
@3t X AORAA $hhll, X 1D1s, Il16, hh1e 3 5
@It Y AORAA $hhll, Y 191s, Il16, hh1s 3 5
(&£ X) AORAA ($zz, X) 0116, zz16 2 6
(E3E Y) AORAA ($zz), Y 1116, 2216 2 6

. S THEE168, B3,
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PHA

¥(3&F TR

PusH Accumulator on stack P I IA
Ee f£:  (M(S)) — (A)
S <=1
W OB KA A ARTERISTE R AL TSRS, ARJE S A AR L.
RESIRE: A4,
SutAR BIRE #2255 FIHE A%
(S APHA 4816 1 3
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E3&E TR

P H P PusH Processor status on stack P H P
® Ot (MO) — P9

S =1
it BB:  KPSIK N BARATRISHR ) MR K AE R 2%, SRS SN 201 .
RSFER: A,
FutiF=R BIRFER #8849 FHH GRS
(S APHP 0816 1 3
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¥(3&F TR

P L A PuLl Accumulator from stack P LA

Ee £:  (S) ~ (9)+1
(A) — (M(S))

W OB SIMAINL, SRJRHESIE I UHLHE 7 k5 A R FIA.
KRR cCRPUTEIRIBT RN, Ml A0,
. AR,

. R,

H Z:ﬁc

: Z_\‘ﬁc

. A,

o HPITAESURON, 41 70,

. A,

ON— O A< 2

SutA=R BIRER #2555 FHE I3RS
[ APLA 6816 1 4
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E3&E TR

P L P PuLl Processor status from stack P L P

Ee £: () <~ (9+1
(PS) — (M(S))

W BB SHIRAEINL, SRS HESTR R HLHE A7 2 A A RAT BIPS .

WEIRE: BRI

SiAR S 5 H 8855 FHH SE:GE
5= APLP 2816 1
. ERITPLP i8S E, L 9UEAN NOP 5%,

TS
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¥(3&F TR

R O L Rotate One bit Left R O L

#® MR

S T T [®=[e-

it B:  BIECHE, BASEMK A LM AL . ChRG I I AR T BIABLE MIFAI0, ABLEMIKIAL
TN R RFEICkHE,

RSHRRE: N : MPITHIAL6ELN, K1 75040,
Vo A,
T : A,
B : A4,
D : A4,
[ N
Z o HPATEREON, AL, ABIIA0.
C : MPUTEIMITEZLE, Al; FWAO0.
FhtA EIRIE #8855 FTH SRR
ks AROLA A 2A16 1 2
En AROLA $zz 2616, zz16 2 5
Em X AROLA $zz, X 3616, zz16 2 6
B AROLA $hhll 2E1s, ll16, hh16 3 6
Xt X AROLA $hhll, X 3E1s, ll16, hh16 3 7
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E3&E TR

ROR

Rotate One bit Right

ROR

B L M
ol =l L[]
it AH:  IECHRE, BASEMIINEATEIRN . Chr&H N B RAEBAEMIALT, ASEMTIAL
O N BARAEBICHR & o
KEFRE: N HPATICHEM AL, Al FIA0.
Vo AR,
T : A48,
B : A7%,
D : A7,
I A,
Z o MPATEREORT, A1 FwNEHO.
C : MPATHIALORZLNS, M1, T5NAO0.
St IR #8855 FHE FEIHE
2z ARORA A 6A16 1 2
En ARORA $zz 6616, zz16 2 5
En X ARORA $zz, X 7616, zz16 2 6
4 XF ARORA $hhll 6E1s, Il16, hh1s 3 6
@3t X ARORA $hhll, X 7E1s, Il16, hh1s 3 7
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¥(3&F TR

R R F Rotate Right of Four bits R R F

B 1R | |
’ b7 b4| b3 bO‘

| |

W B M EALTEIAL

FutAR IBIRAE ¥ 2555 FHH ISEGE

NG
p=i

ARRFA $zz 8216, zz16 2 8
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E3&E TR

RTI ReTurn from Interrupt RTI

Ee £: () <~ (9)+1
(PS) ~ (M(S))

©® = O+
(PCL) — (M(S))
©® = O+

(PCH) — (M(S))

W BB AR R TN ORAE BHEAR APR ARG RIPCIO N A, I B2 TR
M(S) /2 SHE In] ML RO A7k 25 P4 2

WESIRE: AN ORATAEHEAR (R

Furrx LRt IR T FTH SRR

e ARTI 4016 1 6
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¥(3&F TR

ReTurn from Subroutine RTS

Ee £: () <~ (9)+1
(PCL) — (M(S))
S = Ot1
(PCH) — (M(S))
(PC) <« (PC)+1

it BE: K1 R I R AR B N BAEAPC, SRJEPCINL. JEIN, PCH ISR T —44654 .
M(S) 2 ST 7] [y MBI () A7 2% N 25

RBIFER: A,

FutF=R BIRFER #8845 FHHE A%
Ba ARTS 6016 1 6
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E3&E TR

SBC

SuBtract with Carry

SBC

® O M= A - A-M—O
(M= (M(X)) — (M(X))—(M)—(C)
it BA:  CUTHREZON, AMA R MM AR K Chrs AR AMG, 255 R A7 BIAMCHR & .
BThRGESLN, MOX)I P 2002 MG P 75 R Ch i N 28 FO M, 25 SRARAE BIM(X) FICHR & .
BEB, BARATIN B, (HRRRERER AN . MOX) XS 3] [ HURE 476k 5% 8 2%
RERE: N - HBHESRNATZL, Rl w40,
Vo HEEEEN 1278 | —128 | I, b1, ARIIAO0.
T : A4,
B : A
D : A4,
I A
Z o HisEEROE0NT, AL R0,
C : ML KRTETON, K1 HNH0, XKIREN.
Sutrs= RN #2853 FHE EIHA%
IZEp ASBCA #$nn E916, nn16 2 2
En ASBCA $zz E516, zz16 2 3
FEni X ASBCA $zz, X F516, zz16 2 4
EEpol ASBCA $hhll ED1s, ll16, hh16 3 4
¥ X ASBCA $hhll, X FD1s, ll16, hh1e 3 5
@Ixr Y ASBCA $hhll, Y F91se, ll16, hh16 3 5
(E3E X) ASBCA ($zz, X) E116, zz16 2 6
(E#E Y) ASBCA ($zz), Y F116, zz16 2 6

1. S THEZR1E, B3,
2. E10HEIEE AR (DIFE=1) PHIT SBC LK, #F#& SBCESHFHER—ZIULMIES, REHIT SEC.

CLC. CLD #E%.

H5N, EAOHFIEEARXS, N, V. ZIRELH-
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E3F 5L
S E B SEt Bit

SEB

(A) < 1 ##% Mi) — 1

W B R ERASEMBALIE L
KERE: AE.
FatA= RN #2555 FHH FEIHA%
Emes i ASEBA i, A (20i+B) 16 1 2
EFn ASEBA i, $zz (20i+F) 16, zz16 2 5
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E3&E TR

S EC SEt Carry flag S EC

#® % @© -1

it FB: CIEMHAEL
KSR : AR,
: AR,
. A,
H Z_\‘ﬁc
H Z_\‘ﬁc
. R,
: AR,
: Al

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ASEC 3816 1 2

Rev.1.00 2006.03.21 page 90 of 188
RCJ09B0015-0100
RENESAS



¥(3&F TR

S E D SEt Decimal mode S E D

#® % O -1

it BB: DIFEMHNAEL
KSR : RAB,
. A,
: A,
. R,
: ML,
. A,
. A,
: RAB,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ASED F816 1 2
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E3&E TR

S E I SEt Interrupt disable status S E I

®OME 0 -—1

W B WRENAREL
RSIRE: s AN,
. R,
. R,
H Z_\‘ﬁc
H Z_\‘ﬁc
: Al
%
: A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ASEI 7816 1 2
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¥(3&F TR

S ET SEt Transfer flag S ET

I G ORS
oo ThREMAAEL
RASIRE: R N
s AR,
: AN,
. .
. .
s AR,
s AR,
¢ A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

B
H

ASET 3216 1 2
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E3&E TR

STA STore Accumulator in memory STA

'O M —-A
o B ARARRAEEIM. SR, AR,

WSRE: AL

FutA=R BIRIET H23%5 FHE F %
En ASTAA $zz 8516, zz16 2 4
Em X ASTAA $zz, X 9516, zz16 2 5
4 3t ASTAA $hhll 8D1s, ll16, hh16 3 5
@3 X ASTAA $hhll, X 9D1s, ll16, hh16 3 6
@yt Y ASTAA $hhll, Y 991s, ll16, hh16 3 6
(E3E X) ASTAA ($2z, X) 8116, 16 2 7
(I83Z Y) ASTAA ($zz), Y 9116, zz16 2 7
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¥(3&F TR

STP SToP STP

# e ERRGENIRD .

o BB RGN AT STPIR M R AL, P sk, THEBA S0, 2 A ek
BHATHE AL

FutA EIRIE #2543
fa & ASTP 4216
E

FIE IBEIE Y

1 2
X F—ES 75, STPIESTI. WRAE STP IS IAMAIER THIT STP 1S, HIURIMMIT NOP 52 —H (/&
HEHE2 .

TS
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E3&E TR

STX STore index register X in memory STX

®2 O M <X

W M XBWAERFEIM. B, XA,

Sutr= IBIRHE H 2555 FHE B GRS
En ASTXA $zz 8616, zz16 2 4
EnyY ASTXA $zz, Y 9616, 2216 2 5
Epoy ASTXA $hhll 8E1s, ll16, hh1e 3 5
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¥(3&F TR

STore index register Y in memory STY

Ee fE: (M) < (Y)
it BB:  YIWHEMRAFEIM. B, YAAR,
IRERFE: A%,
FutA EIRIE #8555 FTH SRR
En ASTYA $zz 8416, zz16 2 4
FEn X ASTYA $zz, X 9416, zz16 2 5
EEpol ASTYA $hhll 8C1s, 1116, hh16 3 5

RENESAS
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E3&E TR

TA X Transfer Accumulator to index register X TA X

# O X-@A

W OB CBARNBILIESX. S, AR,
RSIRE: s LR RTINS 1 IR0,
: AR,

. R,

H Z_\‘ﬁc

H Z_\‘ﬁc

: RAE,

s LR RO, Sl A0,

. R,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ATAX AA16 1 2
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¥(3&F TR

TA Y Transfer Accumulator to index register Y TA Y

B O M-®

WM BANAREES Y. I, AR,
KRR o HMEREAERATRIN, H1; TR0,
. R,

. R,

: Z_\‘ﬁc

: Z_\‘ﬁc

. A,

o UG UZON, 41 K0,

. A,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ATAY A816 1 2
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E3&E TR

TST TeST for negative or zero TST

¥ £:  M=0?

it BB: WM AT N0, SAENRERZERE,
RTSHRE: : MMIIALT RIS, A1 EHAE0,
: AR,

. A,

: Z_\‘/Eo

: Z_\‘/Eo

. R,

: HM A RO, 1, 0.
: AAE,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

o
b=

ATSTA $zz 6416, zz16 2 3
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¥(3&F TR

TSX Transfer Stack pointer to index register X TSX

#® O X))

it BA:  CKSHARLIESX.
KSR s HPATE RN TR, A1 A0,
. R,

: AR,

H Z_\‘ﬁc

H Z_\‘ﬁc

: AR,

s HPATEREOR, Sl IR0,

: A7,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ATSX BA16 1 2
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E3&E TR

TXA Transfer index register X to Accumulator TXA

#® O A -X
WO CEXTINBALIELA.
RSIRE: s BPATEERMALTELN, 1 FNK0,
. RAE,

: AR,

H Z_\‘ﬁc

H Z_\‘ﬁc

: AR,

s BPATEE RN, A1 A0,

: AR,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ATXA 8A16 1 2

Rev.1.00 2006.03.21 page 102 of 188
RCJ09B0015-0100
RENESAS



TXS

¥(3&F TR

Transfer index register X to Stack pointer I XS
# O - X
o BB XN RALIRES,
KSR A%
ShtAR iRikiE R IS FHHY SRR
Be ATXS 9A16 2
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E3&E TR

TYA Transfer index register Y to Accumulator TYA

#® O AW
WO CYMRIRBALIELA.
RSIRE: s BPATEERMALTELN, 1 FNK0,
. RAE,

: AR,

H Z_\‘ﬁc

H Z_\‘ﬁc

: AR,

s BPATEE RN, A1 A0,

: AR,

ON— O A< 2

FutAR ILIRAEK ¥l 2855 FHH ISEGE

it
H

ATYA 9816 1 2
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¥(3&F TR

WIT walt WIT

#® e EIRAE B

o R BAREIRARIN B, (RGN A k. D TERAS), A e AT

.

KsiRE:  AE.

SutARK et 5o #8553 FHE FEIHE
(RN AWIT C21s 1 2
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E3&E TR

34 h T AL R AN T2 PR AL IR B

3.4.1 b IEs S
DR A7 2452 v T I, A BIR 25 27 7728 1) P9 2 sk (R A7 SRR R B8 1 (R A7 A% 2%, T A BT PHP 354
IR TR BN AN A, SRAE T MR RE th T PHA 354 (ZEERE BN IHe S RTHAT) o Wi i
JFHHAT T PHA ZA VR 184, s ZI7E [l FR INTRL S sp T 5 1% 2% M PLA 25364
M IR IR BB A AT RTI 364

342 el g A =g
T S P BRTAS 1 (1) %o % T £ T e 7 R T3 SR A (BRI 84 1A B P T B ) sk i v

(1) HprzEE
AR A B R RS IE I SEN FRA K RIS IRERE L B 417 YRt LDM. CLB 45454 (t
Reff I E S A4 ) i R VF g “0” .

(2) I RiF
LE ALV TINE, @it LDM. SEB 25454 ¥ b A VEA7E “17, Jf HaE ik CLI $5Krh Wik - An & 1 i “07 .

(3) HETIEK AR

KA W, XN iZ A B W SR, A shE 17, e TP I T W SRAL A shiE €07, BTLL
7R TR A B I P R SR AV

RAEAE WA R RS N R A b W, R SRR “1” o BRI AN SLE ) b R VRIRES ChIRAR bR
=0 JF HAWr RV =1 , Wi r B biiesz. B, WA 2, st © o W7 fo VIR 25 e ik
LDM. CLB 3540 s RAE “0” o Bhif, 2Ll Fg

@ L IIAE IEARE | “0” B, WHUEIE LDM S5 4 [A] I A Wi sk A7 A ep b e VEArig <07, SEfr A
7 R IR SR A A BT SCHE N A T S VRIR A T RS2 T
FEXFIGOLR, 2T CLB 5484, 10K WHg RAE “0” , RIS MR Wi dk IR

(4) HhETREFF A Y TS
M P SN TR IR I, IS IERR G L ABhE <17, b EAR. RUEZ ERRE, WIHET
WAl CLI 3546 hrk 118 “0” .

34.3 FIEFAIEES

M ISR 354 BT FRUF OB . M HATILIR A0, S RIFF TS 1M 4% PCH. PCL Y 1 25
ERMERG, b th DA EIZH oy ()L, ST AS ), DA £ 7 R SR I b BT SRS 27 A7 48R [ 5
(R A7, BT LA R R A A P SRS 2P 288, M ST PHP 384 . BIHHT ISR 384, AbHI3OIRA 7 47580
WS AR R AAR M, FTLALE JSR $82 2 MisE 2 )5 (TR IR IGELE) #ASH N PHP $84 (RAFAbFE 3RS %
TESRIA R o ER, SSRAE FREF P HAT R ERAE T8 4, WL SE N TR R I (TR ) HE4T
L PRIAR A «

BN FFF IR AT RTS $54o AT G A, B ISR #5840 A7 (IR Rl HbhE 11 20 5 30 F 1 303
LA T AR R R[], RS A B BIRAS AP AE SR 2% W SRAE TR Il PHP 54, PHA S8R4T
WO FBHEIRAS 27 AE B BN S, SRS N TR IRIFRT (ZE TR AT PLP $54 PLA 454554 I (¥ bk Bk
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¥(3E TR

¥,
e W R A B IS FRT SRR AR A AR ST 4 ] 3.2 T, B NaS AL BE 2R A 2 A7 S IR AR AR T 2 AWK .
54 n% 3.1 .

HITHEIIER

RETER GE)

Jil

535 B e
REFEEHX
HITISRIES
1
53R El M(S)—(PC,)
R R
O-—6—1 AR R RS
FERBAES
REFEHR X
M(S)~(PC,) M(S)<(PS)
S)—(6)—1 (5)(5)—1

KRB0 —"1"

i BU{94:75 B4R
i poli
PTRTSIES =
B E HEBBREE
BERHMAR
| (PCY—M(S) | (PS)—M(S) |
(S)—(S)+1 | (S)—(S)+1 |
(PC,)—M(S) | (PC)—M(S) MR X R E
i [ 4t
| (S)—(5)+1 |

(PC)M(S)

MR RS (S)=(9)+1 ; (S)=(S)+1 N RS

Hﬂ

iEe MR, ATLUESE BT S 4F-- RET R IFRE M
TR IR AR 0"

E3.2 HHARFMRERE
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E3&E TR

#*3.1 EMBMLERIRTSHFFERNREFESHRERES

RFRIHEKRAES MR E HIE S
B PHA PLA
AR IREF 7R PHP PLP
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FA4E EREIESEWM

FESE R U] 740 IR VR R 00, 15 R I BT 7™ il R T =R i

4.1 mAN/EEim O EEEm

411 EFVURSHER
FEREHUIRAS RV AE I, ISR SR/ tH 3 1 N 8 R R R A, UL 7 N VIR AR T
(RN T . 54k, RIS ZENS N YA T R B R N/ R s 8 s Dl st i, A RO R b 2 2
e, DAL HIBH R G Veo) s R GERE Vss) B
fE g PRI, UL 2 5
- HhBEL
o AT I AT S

®iEH

T3 7 R R ARV E B NS VIR, DRA AR OFF RZS, BT LS 11 A s BPOIR A o BERs, i Ss i A
HOP BN AFRUCIRAS, TR N B 5 R HLA B A N G g 16 A ANER e, BT Al nl R AL AR Fe U v 80

iAh, A5 N VI TE AR T R N/ s T B A7 B N A 1 I, RIS 1) P A A T A i
gig 1, 43 AR S N R FE IS

< EFHURES: BUT STP IR 411 it
PAT WIT F54 IR

4.1.2 B AL IRIE S ol S fan 203
0 A A BG4 SO S BN/ S 1 RO CVBAE SR, R 52 HOB7 (A 7T s ok 2B A8 4K

®IEH
AL PRAR A 13- -5 IR R4, A5 AT AT IR S 3 . DAk, G 04 A/ H i 141 %) 3 11488
AR AT IE A, B 1%t VA7 88 I AR A EAT LR g Ab L

o BE BT AN :

CPU B I, (oA b3 )5 B N IAT .

o B REE i A IR A

CPU i I B 2 IOAL IR, AERTALBE 5 5 N4 o (H SR DL R LA

o DR Aol 18 5 Sy P i 0 e 28 DA B N s 1, i 50 o ol (R A7 A e BT 2

o X TR RE T A B N PR VB B AT, R AEAT AR BRFR A AR AR I, 0 LA IR sty 1 B A7 2 P A

A, AR AR

* fikbIRE4A: SEB $5§4. CLB 54

Rev.1.00 2006.03.21 page 109 of 188
RCJ09B0015-0100
RENESAS



F4E FERIEEM

42  KREREHLEREESEM

421  RIEMERREZE

O ERER
WATT i o

QHEINETHEHRH
B L Zn sk 1~ 10kQ L BHIEREE ] Vee B Vsso 534b, HUER AP RS TR 52 A B (CNVss
%‘:'Hfﬂ\ INT %Hﬁﬂ%) M‘Zﬁ*ﬁﬁ*ﬁﬁﬁ?ﬁ Vee EZ?? Vsso

@I/ i O

FEBOE MR, A 20E T 1~ 10kQALFHIERE R Veo B Vss; fERCE AR, 2iE “L”

s H H AR E N IT .

o AEBCE R X LTSI, LIS WIUAARE IR A EL R 21 ph R oo g i 1 e 00 i L A
ibe ik, I AP ARROE AR O A A I, PR R AR . A O RGN R
Wiy, JH A ZHEAT 7800 (K R GEVEAT o

o 25 18 B phy VR B R R 1 RS () R PSS 1) B3 A A A 2B AR I s i e ST b o R P T R 7 )
AR R BT R (K R FEE

@OFER A/D 108888 A/D 53 IR E R AVss
A H] AID B4 g iy, 206t AID A (P HL IR T AVsss AVee JEAT T [P AR B :
o AVss: %4 Vss
* AVce: &% Vee

422  AIEREEEEN
O OB/ H im0
TR B (5 00 F A BE T
-
o MRS, A LA T RS
o 5 RIRIE YA B Q@RI L, 785 6 7 (K5 .

@I/ im0
B AR, AN SR Vee 3L Vsso
B
TR RAE . WP ARG [ 7 ) 27 A7 2 A A i B X A nT B i

G/ im0
U R v AR, ANEOR 2 i il i L LR B Vee BUH Vsso
HH:
FE R RAE . WP 5 R 5 7 R A7 A2 0 ARSI, A m] e o 12 W) Jd it

o AERCORAEHVE I, AU AT (20mm LA AR
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F4E FERIEEM

4.3 TR E S BN

431 PENEKRALIARLIFALAYIZE
W ZB LN PRI P 45 11 44 B o T R A3 0 o B S A0«
O BHERALE “0” GRERERIER .
QB RIFAIE “17 (RIFFHD .

@®IEH
WERH 1 &3R5 T IR BEE, RAEFRBHERMASN “0” ZarhW Rvri Al “1”7  (RFwn
FIt LA S AT AS 75 0 B A EE R

432 BB EEFSRINEE
0V 5 A R T (0 A 280 S U045 22 A m T PR ) o T i 1 R BT, SRS R R A i
A TP A Ll W E A N Sy e

B RIFAE “0” (hETEELE)
'
RTE B HTIR AR AL (AR VTR A
S T GR) Sk 4L
1
NOP (15$5< L E)

v
BHETERAE “07 (THEEXR)
Y
R RIFLE “17 (PETRIT)

E4.1 KEEFERHREELSRE

®IEH

FELLFIIEOLR, IR A al REAE hy “17 -

o e AN R T A RO H

o U 22 AN R TR L () e BT e R ) R TR

Rev.1.00 2006.03.21 page 111 of 188
RCJ09B0015-0100
RENESAS




F4E FERIEEM

4.3.3 FR 1 K AL B F i
TR R IR SR 25 A7 2R I R T SRS “0” J&, SRR ki SR A $04T BBC $84 B BBS 184, A7
{EAT BBC 15483 BBS 154 1i#4T 1 5954

BREERME “0” CERUTER)
!

NOP (155 < LA E)

v

$#1TBBCIE S5 &#BBSIES

El4.2  RETEKALAY TSR

@IEH
U RAE R W SR 27 A7 s R SR AL “0” JRSZBIHRAT BBC 484 B BBS #74%, MUAIWTAE N “0” 2
(1 BT SRAVE PRI o

44  REERNIESEM

4.41 WIB IR EH 7SR
(1) ABBRSEFENTEL
BTSRRI A B SR A A5 (PS) (bR R M T WGk o
THERRE T ARG D SBLESE, FLhn BRIk .

O®IEH
IEFRPOIRATAES (PS) BT A& 142 “17 DIAN, BTG HMEAE .

C Th D
'

| PR RAIIE L |

!

FEF

4.3 AEFREFERIRSRIVEL
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F4E FERIEEM

(2) EBRESEFTERNSEAE
MBS RIS TAER (PS) BINAER, EHAT—IK PHP #5845 52(S)+1 N, I HAE LB HAT
PLP 54k 5 4% R AF1F PS.
FEHAT PLP ¥4 )5, AZ0id6 N NOP 454,

¢ HITPLPIES )
{

| NOP |

El4.4 ITPLPISSEIRIS IR

/X_/

(S)
(S)+1 BWIRTFRIPS

E4.5 HITPHPIES RRHILTFHBMANSR

4.4.2 BRK {54

(1) FEHERRRITT

Y BRK 454 A1 HL S i W52 AR [ 1 PR 1 SIS, BB AR B (R A7 (KA s B 1 1 240 7 o 7 2 2 52 BRK 45
A [ b BT S AR S AR A T T I, AELE AR TP TR EAT

S)|7 4 0
(S)+1 1| =BtF=& PS

(S)+2 PCL (12 FF it #2110

(S)+3 PCH (2 it #izR S 1)

El4.6 FETAIEIE F AR ERBENRE
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F4E FERIEEM

(2) HEL%ER

WHRAE T IE 2 PR FHAT BRK 54, 5t 12 W5 v A0 56 2 85 i 140 Hh W 1w B8 1 b ik S G B A T v
o HITIE SRR W SR VAL AR “1”

o BFREG L E “17 JEE Rk

4.4.3 10 #HHzE

(1) 10 HHIEEES

EUEAT 10 G SFR, Wik SED 544 10 #hf#i=CkrE D & “17 , RJEH4T ADC #5450# SBC 54 .
UL, DAZIFE ADC F584 83 SBC 54 A —4 184 2 JF AT SEC F§4. CLC #5843 CLD #5% .

(2) 10 #HFIEEHIREFRE

76 10 #EA (D #rdi=1) KHAT ADC. SBC 54 )5, JIRSHEHH 3NN, V. Z inE LK.

FEN, C AL bRGAEE s W= B R “17 , PRI €07, FTRL C G bRk
I B 5 SR A B A AT bR G . U ZIAEIE T HEAT C ARSI iRk .

( B0 SRR AREDE “17 )
v

| HITADCIES . SBCIES |
Y

NOP

v

[ ssseciEs. clowEs. cLOES |

El4.7 10#tHIEERRSIRE

4.4.4 JMP 5%
LEAE AT IMP 454 (%4750 I, RESEHIT 8 A1k “FFue” (HbHFE & AL,

445  REBESL
* MUL. DIV f88A%hrids T MR D HISE0 .
s FEPATTRIBRIG I, AEHEPRAS T AR AL,

446 O

ARES O BRI, W, FREAEA LDA S84 bRk T “17 MAEREANESIIES . Xy A7 2
MR ASHL A L7 . BBC M BBS 4 sfEiE 4. 55h, WIRREMEA] CLB, SEB 4 RH/FHE 471 ROR
S 7 [ {E NS48 4. AU LDM 464 STA SR BT 7 [ 4717 28«

4.4.7 B S RIPITRTE]
J& A (AT IS 1) BT et L B8 44— W b e 8 1 J e by IR Al b 1 J 430
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MR 1 =JUFRBIPITERF

740 JEAG I B & 1E N FEHERTBIZAT

TERFRIARA 0, HAH —AN I 8h & JEIAM) SYNC 55 . 7efith SYNC {5 5 R, 4 th #4582 I 4n
HE(PC). 7E PC b AR, J5 AN Bl & J 391 oA TV E AL 1)

CPU 1l it X A ERD A MRAY, A6 A TR %48 2 171 B ) s e DA IR 41

DL % 3007 AR 518 2 MR E R RS .

DAL [ HIORR ) BRIy S 3 R AE A5 F8 4 T 0 1) 15 BORH IR B o 119 R 880

K1t . SYNC. R/W (RD. WR) . ADDR (ADDRH. ADDRL) . DATA HI&/Ma 5% N BB 2k 1)
R XEAE S AR B P AR, (FUE T DA T B AR A A A

XA S LA R = S AN AL, 6 &7 b A RS 5 W R BT

ERFERBARES

i d SYNC | RW RD WR | ADDR | DATA | ADDRH| ADDRL/DATA
M507XX
M509XX @) o) ) o) )
M374XX
(M37451B&4M)
M38XXX
M375XX @) @) ) O @) @
M372XX
M371XX
M37451 @) o) @ OGH) | OGH @) )
M50734 @) @) ) @) @ @)

. 2R 80 ERIAR .
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MR 1 RJUEXEBITRF

f24 (Implied)

& %: ACLC ASEC
ACLD ASED
ACLI ASEI
ACLT ASET
ACLV ATAX
ADEX ATAY
ADEY ATSX
AINX ATXA
AINY ATXS
ANOP ATYA

HEFHE: 1
HEEEE: 2
B F:

SYNC

R/W

apbR " rc X per )
DATA X atem X rem X

appRu - { Pen X PCH )
oo )
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MR 1 RJUEXBITHF

f24 (Implied)

& %: ABRK
DEFHH: 1
LERERE: 7

B F:

Ao {_pe X pert X 28 X S XY X G X i X hte )
DATA X s X wem X por X pae X ps X o X aow X
ADDRH < PCH X PCH X 01 >/ FF PCH
;A\DDAD'IBAL (PCLX;§1easchL+1XWmX s XF’CHXS*1XPCLXS*2X PS X F4 XADLX F5 XADHX ADLX )

F 1. RIEFR, A “017 HE SPS FRERIRE
2. LB RTRERTE=RT AR
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MR 1 RJUEXEBITRF

f24 (Implied)

15 £: ASTP
AWIT
HEFHEH: 1
5] =
P
SYNC
RIW
RD |
WR

ADDR < PC X

PC+1

DATA X mtem X

FMER

ADDRH < PCH X

PCH

A/\DDAD_:_? pl\_ (PCLX%;"H’EEE}XPCLHXWQFHX

PCL+1

BTSRRI, AT
HURZSIR[E .

BT A/ SNER T
NFFRTIRE
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MR 1 RJUEXBITHF

f24 (Implied)

& %: ARTI
VEFHH: 1
VLEREHRL: 6

B F:

SYNC

R/W

NI GG E D E DS D E DD ED
WSICE EDDEDDETHEHED

ADDRH < PCH X PCH X 00 () X PCH >
f‘SETR: (Por Katmfecns Xrm s} — L s+1Xps Kse2) poifs+sXpenpof )

F.ORIEEM, A “017 E SPSHREMASA.
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MR 1 RJUEXEBITRF

f24 (Implied)

5 4. ARTS

VEFHH: 1
HERERREL: 6
S

SYNC

R/W

RD

WR

ADDR

DATA

ADDRH

ADDRL
| DATA

(e X romt X X X2 X o X
YD EDDEDET DT HE
XX X X =0
EPEEE - EEE -0

E. RIEES, H “017 SH(E SPSIFRERAE.
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MR 1 RJUEXBITHF

f24 (Implied)

& %: APHA
/APHP

LEFHE: 1

DEEE: 3

i) FF:

SYNC

R/W

ADDR

< PC XPC+1 X

S,00 X
(%)

DATA

X mtem X wm X Aors )

ADDRH

< PCH X PCH X OO(E)X

ADDRL
/ DATA

(PCLXﬁ{’EEE&XPCLHXWﬁJﬁX s X’;‘g )

E. RIEES, H “017 SHE SPSIFRERAE.

RENESAS
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MR 1 RJUEXEBITRF

f24 (Implied)

5 %: APLA
APLP

VEFHH: 1

VLEREHRL: 4

At F:

SYNC

RIW

ADDR

DATA

ADDRH

ADDRL
/IDATA

S+1,00
< PC X PC+1 X(PC+1)L,00>< I X

Y EEDEEDEDDED

< PCH X PCH >\ 00 /< 00(5$)X

(PCLX%;‘H‘EE&XPCL”X’FEFHXPC”)L)— = —(s+1X%&#EX )<

E. RIEES, H “017 SH(E SPSIFRERAE.
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MR 1 RJUEXBITHF

[T=0]

1780 (Immediate)

& %: AADCA# $nn
AANDA# $nn
ACMPA# $nn
ACPXA# $nn
ACPYA# $nn
AEORA# $nn
ALDAA# $nn
ALDXA # $nn
ALDYA# $nn
AORAA# $nn
ASBCA# $nn

VEFHH: 2

HERERREL: 2

i} F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

(T=0)
(T=0)
(T=0)

(T=0)
(T=0)

(T=0)
(T=0)

G XXX

X arm X sr X

)

G XXX

(PCL X?;TM’EEEBXPCLMX Bk X X X

)

RENESAS
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MR 1 RJUEXEBITRF

22 (Accumulator)

& %: AASLAA
ADECAA
AINCAA
ALSRAA
AROLAA
ARORAA

DEFHE: 1

DEEE: 2

i3] F:

SYNC

R/W

appR  { pc X PC+1 X
DATA X 1{ERD X IR X >
ADDRH < PCH X PCH X PCH X
;“‘EE))ETRAE (PCLX??Tﬂ’EEEXPCLHX;FﬁﬂiXPCL”X X )
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MR 1 RJUEXBITHF

Znge i 3T (Accumulator bit relative)

15 %£: ABBCAI, A, $hhll
ABBSAI, A, $hhll
LEFTH: 2

(1) REEF5RT

VLEREHRL: 4
B R

SYNC

aobr { pc X PC+1 X X
pata X atem X e X

aporu { Pen X PCH X X
o (N EEEEEEOCK
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MR 1 =2IaERXRITHF
Znge i 3T (Accumulator bit relative)
5 4. ABBCAI, A, $hhll

ABBSAI, A, $hhll

HEFTH: 2

(2) RS

HERERREL: 6
SEE

ADDR

DATA

ADDRH

ADDRL
/ DATA

RR: R®=HE

*1 . (PCH+1)L
2 .

(PC+2)L (PC+2)

< PC X PC+1 X (PC+1)n X(PP;ZZ)):RR)L +RR
X wem X FeA X =R X xem X wem X
< PCH X PCH X(PC+2)HX(F’C+2)H><((PC+2)1RR)H

(PCLX??T%1’E§5XPCL+1X$1§FHXPCL+1XI1§EFHXPCL+1X1RRX *1 )— - -(i)_ - _< *2 x

((PC+2)+RR)L

Rev.1.00 2006.03.21 page 126 of 188

RCJ09B0015-0100

RENESAS



MR 1 RJUEXBITHF

2/ i (Accumulator bit)

: ACLBAI, A
ASEBAI, A

LEFTH: 1

LEERLE: 2

Fef P

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

Ce X X

N CED G
G X o X
Y,
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MR 1 RJUEXEBITRF

{i t8X+ (Bit relative)

i85 4. ABBCAI, $zz, $hhll
ABBSAI, $zz, $hhll
HEFHE: 3

(1) REEF5RT

HERERREL: 5
w R

SYNC |

RIW

ADDR < PC X PC+1 XADL,OO X PC+2 X

DATA Xt X s X s X @A X
R €D N 4 PCH X
fDDE\FAI: (PCL X;%«saachm ADLXADLX%SHE chL+zX$1§mchL+szﬁﬁX X )
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MR 1 RJUEXBITHF

{i t8X+ (Bit relative)

i85 4. ABBCAI, $zz, $hhll
ABBSAI, $zz, $hhll
HEFHE: 3

(2) &t
VHEREIEREL. 7

B F:

®
SYNC |

R/IW

% |
WR

aopR { pc X pest X apioo X PC+2

(PC+3)L ((PC+3)£RR)L (PC+3)
(PC+2)H (PC+3)H +RR

JYSICCEHEDEHEDECIREDHE D

ADDRH < PCH X PCH >\ 00 /< PCH

X (PC+2)H X (PC+3)H X(PC+3)¢RR)}—>

22 N EE - -0

RR: =&
*1 . (PC+3)L
*2 . ((PC+3)£RR)L

RENESAS
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MR 1 RFUEXBNITEF
ET {i (Zero page bit)
& 4. ACLBAI, $zz
ASEBAI, $zz

VEFHE: 2
HEEEE: 5
B F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

( PC X PC+1 X

ADL,00

[ ]
L
L
L]
X

X item X aoe X mw X xem X ssr X

< PCH X PCH >\

00

—

(D) o o o e

@ 0
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B 3% 1

RS UEXRITRF

[T=0]

En (Zero page)

$: AADCA $zz

AANDA $ zz
ABITA $ 2z

ACMPA $zz
ACPXA $ 2z
ACPYA $zz
AEORA $ 2z
ALDAA $zz
ALDXA $zz
ALDYA $zz
AORAA $zz
ASBCA $zz
ATSTA $ 2z

VEFHH: 2
HERERREL: 3
SHE

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

(T=0)
(T=0)

(T=0)

(T=0)
(T=0)

(T=0)
(T=0)

< PC X PC+1 XADL,OOX

X mrm X aoe X #E X

<PCH XPCH>\ 00 /<

(PCLX??TM’EEEXPCLHX ADL X ADL X I8 x

RENESAS
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MR 1 RJUEXEBITRF

E 11 (Zero page)

& %: AASLA $zz
ACOMA $zz
ADECA $zz
AINCA $zz
ALSRA $zz
AROLA $zz
ARORA $zz

BEFTH: 2
VLEREHRL: 5
w R

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

< PC XPC+1 X

ADL,00

X

Xmem X aoe X s X wem X #sE X

€D EDN

00

(PCL Xis“é{’ﬁﬁstPcmx ADL X ADL X HBiR X ADL )— - —( ADL X%ﬁ%&ﬁ%X X
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MR 1 RJUEXBITHF

En (Zero page)

5 %: ARRFA $zz
DEFHH: 2
VLEREHRL: 8

i F:

ADDR< PC X PC+1 X

ADL,00

X

DATA Xﬁé{’EEE X ADL X KR X TfER

X SR )

ADDRH< PCH X PCH >\

00

—

f\DDE'IBAL (PCL XT;“H‘EHZ&XPCLMX ADL X ADL X 8 X ADL )— - -( ADL )— - -( ADL )— - -( ADL )— - -( ADL X%ﬁ%ﬁ(?EX
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MR 1 RJUEXEBITRF

En (Zero page)

g 4. ALDMA#H $nn, $zz

VEFHH: 3
HERERRE: 4
w R

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

< PC X PC+1 X PC+2 XADL,OO X X

Xmem X s X aoo X zE X X

<PCHXPCHXPCH >\ 00 /< X

(PCLX??H’EEEXPCLMX soR Xpsz ADL X ADL X sE X X X X
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MR 1 RJUEXBITHF

En (Zero page)

& %: ASTAA $zz
ASTXA $zz
ASTYA $ 2z

DEFHH: 2

VLEREHRL: 4

i F:

SYNC

R/W

poor (o X X mom X )
pata X mtm X aoe X wwm X smm X

aoorr { pon X Pon W 00 L)
oo RN -0
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MR 1 RJUEXEBITRF

Em X (Zero page X)

& %: AMULA $zz, X
DEFHH: 2

VEEHE: 15

B F:

NN RE NN AR RN EREREREE
s [ B

o L L

= i
apbR  (Pc) pce X ADL#X,00 X ssps X:
DATA :X?s’M‘EEEXADLXKﬁFﬁX st | R ) o )

SPS: i&id CPU X & 1788 AU TUE R AL AY TT

E. B EmAREALES.
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MR 1 RJUEXBITHF

Em X (Zero page X)

& %: ADIVA $zz, X
DEFHH: 2
HERE . 16

At F:

LU Uy U e
SYNC I_ [
RIW
o ML
" i
apor (pc Y ot YIS X ADL*X+1.00 \ sses X:

DATA X$§1€§5XADLX7F1§FH s gi,:;f)( KR X%ﬁ;&?Ewaﬁ)

SPS: &id CPU & & 178 R TUR R ALE R A T

i R FERARIEALES.
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MR 1 RJUEXEBITRF

Em X (Zero page X)

: AASLA $zz, X

ADECA $zz, X
AINCA $zz, X
ALSRA $zz, X
AROLA $zz, X
ARORA $zz, X

VEFHE: 2
HEEHE: 6
B F:

SYNC

RIW

ADDR

DATA

ADDRH

ADDRL
/ DATA

(PCH1)L
e Xoren X X

X

X mrm X aoe X #gm X mE X rem X saE )

< PCH X PCH >\

00

—

(PCLX%%VEEEXPCLMX ADLX(PC+1 )L)_ - —(ADL+X iR XADL+X)— - -(ADL+XX¥)?§M§X )
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MR 1 RJUEXBITHF

[T=0]

1l X (Zero page X)

ET1 Y (ZeropageY)

15 4: AADCA $2z, X (T=0)

AANDA $zz, X (T=0)
ACMPA $zz, X (T=0)

AEORA $zz, X (T=0)
ALDAA $2z, X (T=0)
ALDXA $zz, Y
ALDYA $zz, X

AORAA $zz, X (T=0)

ASBCA $2z, X (T=0)

VEFHE: 2
HEEEE: 4
B F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

(PC+1)L ADL+X (orY)
e Xrert X T X

Y EDEEDETTHED

< PCH X PCH >\ 00

—

(PCLX?%VEEXPCLHXADLXPC+1 ))— — -(

ADL+X Y %
G O ¢

RENESAS
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MR 1 %

FuRKXBRITHF

==_BIT

X (Zero page X)

ET1 Y (ZeropageY)

: ASTAA $zz, X

ASTXA $zz, Y
ASTYA $zz, X

VEFHE: 2
VEREHA: 5
B F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

CEX e XX

ADL+X(or Y)

,00

X

JEED D EHEDDE D

 ren X pon X\

00

—

(PCLX?*1E6%XPCL+1XADLXPC+1)_ -(

orY

ADL+X)_ _(

ADL+X
(orY)

Xe X X
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MR 1 ZRFUEXBITHF
[T=0] 4%t (Absolute)

i %: AADCA $hhll (T=0)

AANDA $hhll  (T=0)

ABITA $hhll

ACMPA $hhll  (T=0)

ACPXA $hhll

ACPYA $hhll

AEORA $hhll  (T=0)

ALDAA $hhll  (T=0)

ALDXA $ hhll

ALDYA $hhll

AORAA $hhll  (T=0)

ASBCA $hhll  (T=0)

VEFHH: 3
HERERRE: 4

SR

ADDRH

ADDRL
/ DATA

SYNC

RIW

ADDR

< PC X PC+1 X PC+2 X

ADL
ADH

X X

)

DATA

X mem X aoe X aow X s X X

€CHEDHEEEDH T X

(PCLX?EH’EEEXPCLHXADLXPCHZ ADHXADLX ;&;&X X X X

RENESAS
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MR 1 RJUEXEBITRF

% (Absolute)

5 4. AASLA $hhll
ADECA $ hhll
AINCA $hhll
ALSRA $hhll
AROLA $ hhll
ARORA $hhll

VEFHH: 3

VEFEHE: 6

At F:

SYNC

RIW

ADDR < PC X PC+1 X PC+2 X

ADL,ADH X

DATA X mtemm X aoe X aon X omir X wwm X #tE )

ADDRH < PCH X PCH X PCH X

o N4

f‘SEFA" (PCLX?%T%VEGEXPCLHXADL XPCuz ADHXADLX%{SHE XADL)— - -(ADLX%?%UEX )
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MR 1 RJUEXBITHF

% (Absolute)

15 %: AIMPA $hhll
LEFTEH: 3
LEEHRLE: 3

Fef P

SYNC

R/IW

ADDR < PC X PC+1 X PC+2 XPCL‘PCHX >
DATA X 1R 1ERD X PCL X PCH X X
ADDRH < PCH X PCH X PCH X PCH X >
/AgAD$ Al\‘ (PCLX*%VEEEXPCLMXPCLXPcL+2 PCHXPCLX X X
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MR 1 RJUEXEBITRF

% (Absolute)

5 2. AJSRA $hhll

HEFHE: 3
HEEHE: 6
B F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

< PC X PC+1 X S,00 (%) X S X PC+2 X oL >

X 1BIERD X ADL X R X(PC+2)HX (PC+2)|_X ADH X

< PCH X PCH X 00 (%)

X PCH X ADH >

(PCLX};"E«E@XPCLHXADLX S )——-( S Xf:)CH Xsﬂxg)‘f XPCL+2XADHXADLX )

F.OIRIEEE, A “017 E SPSHREMASA.
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MR 1 RJUEXBITHF

% (Absolute)

5 4. ASTAA $hhll
ASTXA $ hhll
ASTYA $hhll

DEFTH: 3

WEREEAE: 5

i) FF:

ADDR < PC X PC+1 X PC+2 X or X
DATA X mtem X a0 X aon X wem X #E X
abore -  pen X pen X pon X ADH X
ngEAL (PCLX@%’E@XPCLmX ADLXPCuz ADHXADL)— = —(ADLX %&#@X X
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MR 1 RJUEXEBITRF

[T=0]

%t X (Absolute)
&%t Y (Absolute)

&: AADCA $hhll, X k% Y (T=0)
AANDA $hhll, X 5% Y (T=0)
ACMPA $hhll, X 54 Y (T=0)
AEORA $hhll, X 84 Y (T=0)
ALDAA $hhll, X sk# Y (T=0)

ALDXA $hhll, Y
ALDYA $hhll, X

AORAA $hhll, X 84 Y (T=0)
ASBCA $hhll, X 5% Y (T=0)

DEFH: 3
DERBL: 5
R

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

ADL+X(orY) ADL+X(or Y)
< PC X PC+1 X PC+2 X ADH ADHAC

)

X mtem X aoe X aon X wmm X mE X

< PCH X PCH X PCH X ADH XADH+CX

(Pewfintemeof ap Yeeu2f aDrX 00 — 0K we X X

C: ADL+X (BEY) By
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MR 1 RJUEXBITHF

2%+ X (Absolute)

: AASLA $hhll, X

ADECA $hhll, X
AINCA $hhll, X
ALSRA $hhll, X
AROLA $ hhll, X
ARORA $hhll, X

VEFHH: 3
HEERREL. 7

SR

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/| DATA

ADL+X
< PC X PC+1 X PC+2 X ADH

ADL+X
ADH+C

X mrem X aoe X aonw X wem X s X wwm X ##E )

<PCH X PCH X PCH X ADH X

ADH+C X

(PCLX}%VEEEXPCLHXADLXPcL+2 ADHXADL+X)— - -(ADL+X iR XADL+X)— — —(ADL+XX§E;&;EX

C: ADL+X HYy#t{iL

RENESAS
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MR 1 RJUEXEBITRF

%t X (Absolute)
&%t Y (Absolute)

15 £: ASTAA $hhll, X 5 Y
BEFIH: 3

LEEHL: 6

At Fr:

SYNC

RIW

woon (X XCEX X
DATA YYD EDDEDE DD
aoore { pon X pon X pon X aon X aowc X
ADDR: (oo Yarrare Yo Yoo mon e ) - {2} — {Ea) s X

C: ADL+X (B Y) ML
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MR 1 RJUEXBITHF

8% (Indirect)

5 2. AJMPA ($hhlD

HEFHE: 3
HEEHE: 5
B F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

BA: Eiib

T E & EDED
X?;“H’E’EE X BAL X BAH X ADL X ADH X

< PCH X PCH X PCH X BAH X BAH X ADH >

(PCLX?;’H’ETIEXPCLMX BALchm BAHX BALXADLXBAL+1XADHX ADLX
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MR 1 RJUEXEBITRF

£ [84% (Zero page Indirect)

5 . AIMPA ($22)

VEFHE: 2
HEEEE: 4
i} F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

< PC X PC+1 XBAL,OO XBAL+1,00X

ADL
ADH

)

X?s“M’EEE X BAL X ADL X ADH X

<PCH X PCH >\

00

ADH

( PCLX}EH’EEEXPCMX BAL X BAL XADLXBAL+1XADHX ADLX
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MR 1 RJUEXBITHF

E (83 (Zero page Indirect)

5 4. AJSRA ($z2)
DEFTH: 2

VEREERE: 7

i) FF:

SYNC

RIW

IR D GEITED 6 G G €5
paTA - X st X sa X Fem X Pernn X Pesti X ao X apn X
apprH { pon X pen X 01 N 00 ADH
AU ED o G 0 € B 6 6 R €9 C E (0 ED ED O,

BA: Eiib

. IRIE~m, A “017 & SPSIRSHIAA
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MR 1 RJUEXEBITRF

[T=0]

B3 X (Indirect X)

S: AADCA($2z,X) (T=0)

AANDA($zz, X) (T=0)
ACMPA($ 2z, X) (T=0)
AEORA(S$zz, X) (T=0)
ALDAA($2z, X) (T=0)
AORAA($zz, X) (T=0)
ASBCA($2z,X) (T=0)

VEFHE: 2
HEEHE: 6
i} F:

SYNC

RIW

PR D CD D i S
pata X st X Ba X wmm X Ao X Aow X e
apore { Pon X Pon N 00 ADH

il D i 0 B €19 S G 6 0 G

BA: Eiit
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MR 1 RJUEXBITHF

3% X (Indirect X)

& %: ASTAA(S$ 2z, X)
WEFTH: 2

LEREEAE. 7

i) Fr:

SYNC

RIW

o |

WR

roor (e XXX XX B X
patA X atem X ea X wm X Ao X aon X wmm X omE X
apori { Pon X pon W % A ADH X
o (DR - CEEEE -

BA: Eiit
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MR 1 RJUEXEBITRF

[T=0]

B3 Y (Indirect Y)

& %: AADCA($122),Y (T=0)
AANDA($2z2),Y (T=0)
ACMPA($2z), Y (T=0)
AEORA(S$2z),Y (T=0)
ALDAA($722),Y (T=0)
AORAA($2zz),Y (T=0)
ASBCA($2z), Y (T=0)

VEFHE: 2
HEEHE: 6
i} F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

BA: it

BAL+1 ADL+Y ADL+Y
< PC X PC+1 XBAL,OOX w X DLt ADLHY

X

)

Yomnm X ea X aoe X aon X wem X mm X

< PCH X PCH >\

00

/< ADH X ADH+C X

)

(PCLX%%‘H’EEXF’CL”X BALXBALXADLXBAL+1XADHXADL+Y)— - -(ADuYX ;&*&X X )

C: ADL+Y Hy#{i
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B 3% 1

RS UEXRITRF

3£ Y (Indirect Y)

& %: ASTAA(S z2),Y
WEFTH: 2

LERERRE. 7

i) Fr:

SYNC

R/W

ADDR < PC X PC+1 X BAL,00 X B X A X Bt

X

DATA X mem X s X aoe X aow X wmEA X xem X fE X

ADDRH < PCH X PCH >\ 00 /< ADH X ADH+C

X

;A\DDAD.:.? AL (PCLX#?TWEEP:XF’CL”X BALXBALXADLXBAm ADHXADL+Y)— —_ -(ADL+Y)— —_ —(ADL+YX i X X

BA: it
C: ADL+Y Hy#{i
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MR 1 RJUEXEBITRF

83T (Relative)

o] <

ABCCA $ hhll
ABCSA $hhll
ABEQA $ hhll
ABMIA $hhll
ABNEA $ hhll
ABPLA $ hhll
ABVCA $ hhll
ABVSA $ hhll
VEFHH: 2

(1) REEFHE

LEERLE: 2
Bt F:

SYNC

R/W

ADDR

DATA

ADDRH

ADDRL
/ DATA

—

G X

Y EED EZD

<PCH X PCH X

(PCLX%VEEEXPCLMXKEH?X X
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B 3% 1

RS UEXRITRF

83T (Relative)

i %: ABCCA $hhll
ABCSA $hhll
ABEQA $ hhll
ABMIA $hhll
ABNEA $ hhll
ABPLA $hhll
ABVCA $hhll
ABVSA $hhll
DEFTH: 2
(2) ¥Rt
LERERAE: 4
i3] F:
¢
SYNC
RIW
o |
WR
abR { pc X por X EO )
DATA JEEHD EDEEDHED ¢
ADDRH < PCH X PCH X(PC+1)HX(P0+2)H X(PC+2)tRR)H>
ADDRL - . P N _ _frc2)
| DATA (PCHX?M’EFLXPCL 1X1RR X(PC 2))_ _( )_

RR: wBAME

RENESAS
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MR 1 RJUEXEBITRF

Xt (Relative)

5 4. ABRAA $hhll
DEFTH: 2

DVEREERE: 4

i) FF:

SYNC

R/W

(PC+2)L (PC+2)+ RRY
ISR €D ) D G ¢

DATA ) EEDEDECHE D X

ADDRH < PCH X PCH X(PC+1)HX(PC+2)H><(PC+2)1 RR)X

}A‘BE_FA‘ (PCLX??’H’EEEXPCLMXiRRX g’i __(((:é:;i --(“frféfBX X X

RR: w#rME
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MR 1 RJUEXBITHF

EFHT1 (Special page)

5 4. AJSRA\ $hhll
DEFTH: 2

WEREEAE: 5

i) FF:

SYNC

RIW

woor (7o X X o X P Yo )
pata X mtem X sa X wmm X porn X porn X
aoore { pen X pon X 00 (%) X F )
ATC G O G G 0 ot € €5 G 65 G

BA: Eiib

. AR S, A “01” B SPS RGN A
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MR 1 RJUEXEBITRF

[T=1] S7B0 (Immediate)

i %: AADCA# $nn (T=1)
AANDA# $nn (T=1)
AEORA# $nn  (T=1)
AORAA#H $nn  (T=1)
ASBCA# $nn  (T=1)

HEFTE: 2

LEREEAH. 5

B Fr:

SYNC |

RIW

appR  { pc X por X 00 N4 )
DATA ) EEDEDEDDEDHE
ApDRH { Pen X PoH N\ % /<—>
oo o e - {0 X
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MR 1 RJUEXBITHF

[T=1] S7B0 (Immediate)

& %: ACMPA# $nn (T=1)
WEFTH: 2

LERERRE: 3

Bt Fr:

SYNC |
R/W

o [

AR { pc X pcrt X xo0 X )
DATA Y EE D ETDHE D¢
aoori {pen X Pon N 0 £ )
o o0 o 00 €0 00 80 )
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MR 1 RJUEXEBITRF

[T=1] S7B0 (Immediate)

& %: ALDAA#H $nn (T=1)
WEFTH: 2

LERERRE: 4

Bt Fr:

SYNC

R/IW

RD |

WR

poor (o X X xw XX
DATA Y EEDEDEEHE D >
oo (G XN e KX
o ) -{DE X
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B 3% 1

[T=1] ET (Zero page)
i %: AADCA $zz (T=1)
AANDA $zz (T=1)
AEORA $zz (T=1)
AORAA $zz (T=1)

A

ASBCA $zz (T=1)
WEFTH: 2
LEFEHH: 6

F:

SYNC

R/IW

ADDR

< PC X PC+1 XADL,OOX

X,00

X

DATA

X meem X aoe X mmn X mme X rwm X smE X

ADDRH

€< €D\

00

ADDRL
/ DATA

(PCLX?;"H’EEEXPCL”XADLXADLX%UE1X X X%ﬂ#EZX X )——-( X X%)?%HEX X )

RENESAS
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MR 1 RJUEXEBITRF

[T=1]

E 11 (Zero page)

15 4. ACMPA $zz

VEFHE: 2
HEEEE: 4
B F:

SYNC

RIW

ADDR

DATA

ADDRH

ADDRL
/ DATA

< PC X PC+1 XADL,OOX X,00 X

X;;éﬂeaa X ADL X KR X HiR2 X

<PCH X PCH >\

00 /<7

(PCLX?;T%VEEEXPCLHXADLXADLX%ﬂl?}ﬂx X X;mzx X
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MR 1 RJUEXBITHF

[T=1] ET (Zero page)

& %: ALDAA $zz (T=1)
WEFTH: 2

LEREERE: 5

Bt Fr:

R/W

SYNC |

poor (7o X o X X xm X

DATA X mtem X aoe X s X wem X s X
aoor { pon X Pon W 00 L
oo Y EEE - -
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MR 1 RJUEXEBITRF

[T=1] En X (Zero page X)

i %: AADCA $zz, X (T=1)
AANDA $zz, X (T=1)
AEORA $2zz, X (T=1)
AORAA $zz, X (T=1)
ASBCA $zz, X (T=1)

HEFTE: 2

LEFERE. 7

i) Fr:

SYNC |

R/W

apbR {pc Y porr Y PG N AL X,00 X >
DATA X e X aoe X wm X wmEt X smme X xem X mmw X
oo (XN . o
) 0D ) D D € (2 €0 e T
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MR 1 RJUEXBITHF

[T=1] En X (Zero page X)

i %2: ACMPA $zz, X (T=1)
HEFE: 2

LEFHE: 5

i) Fr:

SYNC |

RIW

RD |

WR

woor (X XXX G X

DATA X mtem X aoe X wm X st X s X
apDRH { Por X PoH W 00 L
il 2 (0 G 2 ) D ) € 2 O
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MR 1 RJUEXEBITRF

[T=1] En X (Zero page X)

i %: ALDAA $zz, X (T=1)
HEFE: 2

LEFHE: 6

i) Fr:

SYNC

R/W

RD |

WR

ADDR < PC X PC+1 X(P%’;)”L X e X,00 X

pATA X e X aoe X wm X miE X xR X sE X
ADDRH { pon X PoH N\ 00 £

/ASAD\EAL (PCLX?;T%VEEE&XPCLHXADLXPC+1)|)_—-(ADL+XX§5I?EX X ).-.( X X%mex X )
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MR 1 RJUEXBITHF

[T=1] @t (Absolute)

i %: AADCA $hhll (T=1)
AANDA $hhil  (T=1)
AEORA $hhll  (T=1)
AORAA $hhll  (T=1)
ASBCA $hhll  (T=1)

HEFIE: 3

LEREBAK. 7

i) Fr:

SYNC

RIW

RD |

WR

aporR rc X pont X pee ALY X,00 X

DATA X X Ao X aow X mmt X mime X wR X wsiE X
aoore { pon X pon X pon X ADH W\ 00 L
0 e e ) COER ) - O YD)
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MR 1 RJUEXEBITRF

[T=1] @t (Absolute)

i %: ACMPA $hhll (T=1)
HEFIE: 3

LEFHE: 5

i) Fr:

woor (ee X eort X rere X 73 X X0 X )
pata X mtm X aoe X aon X st X mme X
ADDRH< PCH X PCH X PCH X ADH >\ 00 /<7
ngDFX (P et pouiXane Xeouia ADkX ADL s x Numaf X
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MR 1 RJUEXBITHF

[T=1] @t (Absolute)

i %: ALDAA $hhil (T=1)
HEFIE: 3

LEFHE: 6

i) FF:

SYNC

RIW

ﬁ|

WR

roon (XXX XX
patA X mtem X aor X aow X mE X #wA X mE X

poore (7o X7 X 7o X o N w0 A
Ponra {Pec)reeeKaonfre-Kaonk aofims X x )= XX X )
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MR 1 RJUEXEBITRF

%t X (Absolute X)
[T=1] 4% Y (Absolute Y)

& %: AADCA $hhil, X 5 Y (T=1)
AANDA $hhll, X 5 Y (T=1)
AEORA $hhll, X 8l Y (T=1)
AORAA $hhll, X #i# Y (T=1)
ASBCA $hhll, X gi#Y (T=1)

DLEFTHH: 3

LEEEAH: 8

Bt F:

SYNC

R/W

ADDR { pc X pert X powa YKo WA Koy X,00 X X
paTA X mem X ane X aon X wem X mmt X sme X wmm X #imE )
poori (ron X ron X 7o X o X omo W . e
el ) O ) 2 ) 2 e 6 (0 €0 O D S 0

C: ADL+X (ER#E Y) BYIHAL
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MR 1 RJUEXBITHF

%t X (Absolute X)
[T=1] 4% Y (Absolute Y)

35 %: ACMPA $hhil, X ## Y (T=1)
LEFHH: 3

LEEHL: 6

5] F:

SYNC |

R/W

ADDR { pc X port X pova YR Yoo N o0 W >
DATA Y EED DT EDE DT

ApDRH (" pon X pon W pon X aow Xaome N 0 £ )
gl G O G (0 () el ) ) €9, 2 O )

C: ADL+X (E{E Y) BY#fL
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MR 1 RJUEXEBITRF

%t X (Absolute X)
[T=1] 4% Y (Absolute Y)

& 4. ALDAA $hHhIlL, X 8 Y (T=1)
DLEFTHH: 3

LEREEAE: 7

Bt F:

SYNC

RIW

RD |

WR

poor (ro X ront X rore XX o X
DATA X omtem X o X aon X wmm X mE X Fem X #E
pooris (ror X 7on X ror X on XN o A
e e EoaNe 0

C: ADL+X (B&Y) By
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MR 1 RJUEXBITHF

[T=1] B3 X (Indirect X)
i1 %: AADCA($zz, X) (T=1)
AANDA($ 2z, X) (T=1)
AEORA($7z, X) (T=1)
AORAA($zz, X) (T=1)
ASBCA($2z,X) (T=1)
WHEFTHE: 2
VEFRRE: 9
i) F:
¢
SYNC
R/W
RD | ||
WR
ADDR { pc X port XG0 XX X s X aoe X %00 X
DATA :>(?§%1HEX sac X wtEA X Aoe X aow X #E1 X %&?EZXWE}ﬂX 5418
ADDRH PCH PCH 00 ADH 00 A
Sonra (oK fem ek =A% Ko G foon Krofemof o Kesmah o = k)
BA: EHiut

RENESAS
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MR 1 RJUEXEBITRF

[T=1] g% X (Indirect X)

& %: ACMPA($2z, X) (T=1)
WEFTH: 2

VEREERE. 7

Bt Fr:

SYNC

RIW

o |

WR

oo (7o X o X X o X X B X X

DATA Xmm X s X wem X Ao X aon X st X mme X
ADDRH (" por X Pon W\ 00 ADH 00 /<7
RN T5 €D OO SR 69 E € ) & 50 6 &5 I

BA: it
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MR 1 RJUEXBITHF

[T=1] g% X (Indirect X)

& %: ALDAA($zz,X) (T=1)
WEFTH: 2

LERERRE: 8

Bt Fr:

SYNC

R/W

®|

WR

ADDR (e X port X "o X % X¥a X i X xo0 X

oata Xt X sac Xwtem X aon X aon X sum Xrem X s
aoorH {pon X pon 00 Aronh o L
NG HEOHEREEE0EaS008E

BA: Eiib
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MR 1 RJUEXEBITRF
[T=1] B3 Y (Indirect Y)
i 2: AADCA($zz),Y (T=1)
AANDA($zz), Y (T=1)
AEORA($2zz),Y (T=1)
AORAA($zz),Y (T=1)
ASBCA($2zz), Y (T=1)
HEFIEH: 2
LEEHE: 9
B F:
¢
SYNC
RIW
® |
WR
TN ED € & ¢ o ¢ GEEET I
DATA )Us‘H’EEE&X BAL X ADL X ADH X?MiﬁﬁX ;5(;&1)( ;ﬁgzxxﬁﬁqx i
ADDRH PCH PCH 00 ADH X ADH+C 00 A
ADDRL = L ) L V. A ;
/DATA - - Aesf )
BA: it

C: ADL+Y H9s{ir
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MR 1 RJUEXBITHF

[T=1] 8% Y (Indirect Y)

& %2: ACMPA($22),Y (T=1)
WEFTH: 2

LERERRE. 7

Bt Fr:

SYNC

R/W

oo (T X X X X X B o XD
DATA Yo X sa X aoe X aon X wmm X mmt X mme X

poore (o X o N o0 Ao XN w A D)
oo A R EEEEE - EEEE00)

BA: Hiit
C: ADL+Y By
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MR 1 RJUEXEBITRF

[T=1] 8% Y (Indirect Y)

& %: ALDAA($zz),Y (T=1)
WEFTH: 2

LERERRE: 8

Bt Fr:

aoor (e Yot X o X% X oon Xome X x00 X
oata Wmtem X eac X ao X aon Xiem X sum Xrem X mm X
@ HE00060 66002000

BA: Eiib
C: ADL+Y HyIE{L
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Misk 2 740 iE¥E8H6S —m ik

mE R & &4 " » .
N BLHS I R FUH| B | E
A NVTBD I ZC| D;DgDsDs D3D;DiDy |16
LDA #$nn (A)~ nn OXXXXXOX 1010 1001 A9 2 2 2
2
LDA $zz (A)—(M) HF M=(z2) OXXXXXOX 1010 0101 A5 2 3 2
2.
LDA $zzX (A)—(M) Hh M=(zz+(X)) OXXXXXOX 1011 0101 B5 2 4 2
2.
LDA $hhll (A)<(M) Ee M=(hhll) OXXXXXOX 10 o<B >1 101 AD 3 4 2
2
<Bs3>
LDA $hhil,X (A)<(M) E s M=(hhlI+(X)) OXXXXXOX 1011 1100 BD 3 5 2
2
<B3>
LDA $hhlLY (A)—(M) E M=(hhll+(Y)) OXXXXXOX 1011 10071 B9 3 5 2
2
<Bs3>
LDA ($zz,X) (A)=(M) H R M=((zz+(X)+1)(zz+X))) OXXXXXOX 1010 0001 Al 2 6 2
2
LDA ($z2),Y (A)—(M) HHF M=((zz+1)(z2)+(Y)) OXXXXXQOX 101 1<B 0001 B1 2 6 2
Ax 2-
=
LDX #$nn (X)= nn OXXXXXOX 10 o<B>o 10 A2 2 2
2.
A | LDX$zz (X)=(M) Hh M=(z2) OXXXXXOX 1010 0110 A6 2 3
2.
LDX $zzY (X)=(M) H M=(zz+(Y)) OXXXXXOX 1011 0110 B6 2 4
2
3§ | LDX $hhil (X)=—(M) Ed M=(hhll) OXXXXXOX 1010 1110 AE 3 4
2
<Bs>
4 | LDX $hhily (X)—=(M) E& M=(hhll+(Y)) OXXXXXOX 1011 1110 BE 3 5
2.
<Bs3>
LDY #$nn (Y)= nn OXXXXXQOX 10100000 AO 2 2
2.
LDY $zz (Y)—(M) Eh M=(z2) OXXXXXOX 10 o<B >o 100 A4 2 3
2.
LDY $zzX (V)= (M) B M=(zz+(Y)) OXXXXXOX 1011 0100 B4 2 4
™ 2.
B LDY $hhll (Y)=(M) H M=(hhll) OXXXXXOX 10 o<B >1 100 AC 3 4
2
<B3>
i LDY $hhil.X (Y)==(M) E e M=(hhll+(X) OXXXXXOX| 101 11100 BC 3 5
2.
<Bs3>
e LDM #$nn,$zz (M)< nn Hf M=(zz) XX XX XX XX 001 1<B >1 100 3C 3 4
2
N <Bs3>
%
STA $zz (M)~(A) HF M=(zz) XX XXX XXX 1000, 0101 85
2.
s STA $zzX (M)~—(A) B M=(zz+(X)) XX XX XX XX 1001 0101 95
] 2
STA $hhll (M)=(A) E M=(hhll) XX XX XX XX 1000 o 1101 8D
2.
A <Bs3>
~ STA $hhll,X (M)=(A) Hh M=(hhll+(X)) XX XX XX XX 1001 o 1101 9D 3 6
2
<B3>
75 | STAShhILY (M)=(A) H M=(hhll+(Y)) XX XX XX XX 1001 1001 99 3 6
<By>
<Bs3>
o STA ($22,X) (M)<(A) HF M=((zz+(X)+1)(zz+X))) XX XX XX XX 1000 , 0001 81 2 7
2
STA ($22),Y (M)<=(A) EH M=((zz+1)(z2)+(Y)) XX XX XX XX 1001 0001 91 2 7
2-
15 | sTX$z2 (M)—(X) Ed M=(z2) XXXXXXXX| 1000 0110 86 2 4
2-
STX $zz,Y (M)<=(X) Ed M=(zz+(Y)) XX XX XX XX 1001 0110 96 2 5
A 2
~ | sTX $hhll (M)==(X) H M=(hhll) XX XX XX XX 1000, 1110 8E 3 5
2.
<Bs3>
STY $zz (M)~—(Y) B M=(z2) XX XXX XXX 1000 0100 84 2 4
2.
STY $zzX (M)<=(Y) EFf M=(zz+(X)) XX XX XX XX 1001 0100 94 2 5
2
STY $hhll (M)~—(Y) H M=(hhll) XX XXX XXX 1000 1100 8C 3 5
2
<Bs3>
TAX (X)—(A) OXXXXXOX 1010 1010 AA 1 2
& | xa (A)—(X) OXXXXXOX 1000 1010 8A 1 2
% [TAY (Y)—=(A) OXXXXXOX 1010 1000 A8 1 2
£ | TYA (A)—(Y) OXXXXXOX 1001 1000 98 1 2
A | TSX (X)=(S) OXXXXXOX 1011 1010 BA 1 2
MRS (S)—(X) XX XX XX XX 1001 1010 9A 1 2
w | PHA (M(S))~(A),(S)~(5)-1 XX XX XX XX 0100 1000 48 1 3
?% PHP (M(S))=(PS),(S)~(S)-1 XXX XXX XX 0000 1000 08 1 3
= | PLA (S)==(S)+1,(A)==(M(S)) OXXXXXOX 0110 1000 68 1 4
< | PLP (5)==(S)+1,(PS)—(M(S)) (RTFEHEAREIE)D 0010 1000 28 1 4
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740 IR BRI S — IR

HE S B2 s s |
BEHS I R FHE| BRAK | E
Sk NVTBDI ZC| D;DsDsDs D3D,D;Dy  |1634I5D
ADC #$nn (A)~(A)+nn+(C) OOXXXXOO| 011 0 o1 001 69 2 1
2.
ADC $zz (A)—(A)+(M)+(C) Hh M=(z2) OOXXXX0O0O 0110 0101 65 2 3 1
2
ADC $2zX (A)—(A)+M)+(C) H R M=(zz+(X)) OOXXXXOO| 011 1 g 0101 75 2 4 1
2
ADC $hhll (A)*(A)+(M)+(C) H M=(hhll) OOXXXXOO 0110 1101 6D 3 4 1
2
<Bs3>
ADC $hhll,X (A)—(A)+(M)+(C) E - M=(hhll+(X)) OOXXXXQOO| 01 T g 1101 7D 3 5 1
2
<Bs3>
ADC $hhllY (A) = (A)+M)+(C) HHF M=(hhll+(Y)) OOXXXX0OO 01 1<B >1 01 79 3 5 1
2.
<Bs3>
ADC ($22,X) (A)—(A)+(M)+(C) H . M=((zz+(X)+1)(2z+X))) OOXXXXQOO| 01 05,0001 61 2 6 1
2.
ADC ($22),Y ()= (A)+M)+(Q) Eh M=((zz+1)(z2)+(Y)) OOXXXXOO 0111 6 01 71 2 6 1
<By>
SBC #5nn (A)<(A)-nn-(C) OOXXXXOO 11101001 E9 2 2 1
2
fn | sBC $zz (A)—(A-M)-O) HHh M=(z2) OOXXXXOO[ 1110 0101 E5 2 3 1
2
SBC $zz,X (A)—(A)-M)-(©) E i M=(zz+(X)) OOXXXXx0OO0 1111 0100 F5 2 4 1
= 2
el SBC $hhll (A)—(A)-(M)-(©) E M=(hhll) OOXXXXOO| 11 0 g 1107 ED 3 4 1
2.
by — <Bs3>
_ SBC $hhll, X (A)—(A)-(M)-(C) E R M=(hhll+(X)) OOXXXXQOO| 1111 1101 FD 3 5 1
iE <By>
§ — <Bs3>
SBC $hhll,Y (A)—(A)-M)-(©) EH M=(hhll+(Y)) OOXXXXQO| 11 1 g1 001 F9 3 5 1
2
% *E’ — <Bs3>
SBC ($2z,X) (A) = (A)-(M)-(C) HHF M=((zz+(X)+1)(zz+X))) OOXXXXOO 11 o<B >o 001 E1 2 1
— 2.
18 | |sBCiszay (W) —(A)-(M)-© Eh M=((zz+1)(z2)+(Y)) OOXXXXOO| 1111 _ 0001 Fi 6 1
~ <B>
A~ INCA (A)=—(A)+1 OXXXXXOX 0011 1010 3A 1 2
~ INC $2z M~M+1  EFR M=) OXXXXXOX| 11100110 £6 2 5
2
INC $zz,X (M<=M)+1  HF M=(zz+(X)) OXXXXXOX 111 0110 F6 2 6
2
INC $hhll (M)<(M)+1  EH M=(hhll) OXXXXXOX 11 o<B g 0 EE 3 6
2
<Bs3>
INC $hhll,X (M)=(M)+1  EHH M=(hhll+(X)) OXXXXXQOX 11 1<B >1 110 FE 3 7
2
DECA (A) (A1 OXXXXXOX 0001 1010 1A 1 2
DEC $zz (M)<=(M)-1  HA M=(zz) OXXXXXOX 1100 0110 c6 2 5
2
DEC $zz,X (M)=(M)-1  EH M=(zz+(X)) OXXXXXQOX 1101 0110 D6 2 6
2.
DEC $hhll (M)<(M)-1 EHH M=(hhll) OXXXXXOX 110 0<B 1o CE 3 6
2.
<B3>
DEC $hhil,X (M)<=(M)-1 EH M=(hhll+(X)) OXXXXXOX 1101 1110 DE 3 7
2.
INX (X)=(X)+1 OXXXXXOX 1110 1000 E8 1 2
& | DEX (X)<(X)-1 OXXXXXOX 1100 1010 CA 1 2
B [INY ) —(V)+1 OXXXXXOX 1100 1000 c8 1 2
= | DEY (Y)=(Y)1 OXXXXXOX 1001 1000 88 1 2
’: MUL $zz,X M(S),(A)=(A) X M(zz+(X)) XX XX XX XX 0110 0010 62 2 15 6
g (5)(5)-1
3 | DIVSzzX (A) = (M(zz+(X)+1),M(zz+(X)) = A XXXXXXXX| 1110 0010 E2 2 16 6
S M(S)—REHY1 B9
(S)<(5)-1
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T E R & L] s v | o
BEHS I K FHE| BRK | E
A NVTBDI ZC D;DsDsDs D3 D;D1Dg 163 %5
AND #$nn (A)~(A)Ann OXXXXXOX| 001 0ot 001 29 2 1
2.
AND $zz (A=AAM) HEH M=(zz) OXXXXXQOX 00100101 25 2 3 1
2
AND $zz,X (A —=AAM) Hf M=(zz+(X)) OXXXXXQX 0011 o 0101 35 2 4 1
2
AND $hhll (A= (A)A (M) Ee M=(hhll) OXXXXXQOX 001 o<B S 01 2D 3 4 1
2
<Bs3>
AND $hhll,X (A=A M) EH M=(hhll+(X) OXXXXXQOX 0011 1101 3D 3 5 1
2
<B3>
AND $hhllY (A—(A)AM) Eh M=(hhll+(Y)) OXXXXXOX| 00 1 g 1001 39 3 5 1
2-
<Bs3>
AND ($2z,X) (A)—A)AM) B M=((zz+(X)+1)(zz+X))) OXXXXXOX| 00 0,p.0001 21 2 6 1
2.
AND ($z2),Y (A= (AAM) HA M=((zz+1)z2)+(Y)) OXXXXXQOX 0011 6 01 31 2 6 1
<By>
ORA #$nn (A)—(A)Vnn OXXXXXOX| 0000 o 1001 09 2 2 1
2-
£ | ORA $22 A ~A)V (M) HF M=(zz) OXXXXXOX| 0000 o 0101 05 2 3 1
2
ORA $zz,X (A)—(A)V (M) HH M=(zz+(X)) OXXXXXQOX 0001 o 0101 15 2 4 1
=1 2
= ORA $hhll (A)==(A)V (M) EF M=(hhll) OXXXXXOX 000 o<B S 01 oD 3 4 1
2.
= <Bs3>
IZ | ORA $hhil,X A=AV M) EFH M=(hhll+(X)) OXXXXXQOX 00 T g 1100 1D 3 5 1
2
<Bs3>
B | ORA $hhilY (A —(A)V (M) E M=(hhll+(Y)) OXXXXXQOX| 00 1 g 1001 19 3 5 1
2
<B3>
5 | ORA (522X (A)—(A)V (M) B M=((zz+(X)+1)(zz+X))) OXXXXXOX| 00 050001 01 2 1
2.
ORA ($22),Y (A= (A)V (M) HA M=((zz+1)z2)+(Y)) OXXXXXOX 0001 6 01 1 2 6 1
<B>
A
~ | EOR#Snn (A)—(A)Vnn OXXXXXOX[ 0100 1001 49 2 2 1
2
- H -
& EOR $zz (A=(AV(M) HHF M=(z2) OXXXXXQOX 010 0<Bz>0 101 45 2 3 1
EOR $zz,X (A) = (AV(M) EH M=(zz+(X)) OXXXXXQOX 0101 o 0101 55 2 4 1
2.
EOR $hhll (A)—(A)V(M) EH M=(hhll) OXXXXXOX| 010 0 g 1100 4D 3 4 1
o 2.
5 <B3>
EOR $hhll,X (A)=(AV(M) EHF M=(hhll+(X)) OXXXXXOX 01 1<B >1 101 5D 3 5 1
2
= <Bs3>
15 EOR $hhilY (A)=(A)V(M) EHHF M=(hhll+(Y)) OXXXXXQX 0101 . 1001 59 3 5 1
2
<Bs3>
. EOR ($zz,X) (A)—(AV(M) EH M=((zz+(X)+1)(zz+X))) OXXXXXQOX 01 0<B >0 001 41 2 6 1
A 2.
~ EOR ($z2),Y (A= (AV(M) EH M=((zz+1)(z2)+(Y)) OXXXXXQX 0101 6 0001 51 2 6 1
<By>
COM $zz M)~M) H M=(z) OXXXXXOX[ 0100 0100 44 2 5
2
BIT $zz MAM)  HA M=(z2) M;MgX X X X QO X 00 o<B o100 24 2 3
2
BIT $hhll (AAM)  EHAF M=(hhl) M;MsX X X X O X 00 o<B >1 100 2C 3 4
2
<Bs3>
TST $2z (M)=0?  HF M=(z2) OXXXXXQX 01100100 64 2 3
2
CMP #$nn (A)-nn OXXXXXQO 1100 1001 (e] 2 2 3
2
CMP $2z (A)-(M) Hi M=(zz) OXXXXXQ0O| 110 05,0101 cs 2 3 3
2
CMP $zz,X (A)-(M) Hep M=(zz+(X)) OXXXXXQOO 110 1<B >0 101 D5 2 4 3
2.
CMP $hhll (A)-(M) % He M=(hhll) OXXXXXQO| 110 0 g 1107 D 3 4 3
2.
7\ <B3>
CMP $hhilX (A)-(M) >§E Heh M=(hhll+(X) OXXXXXOO| 1101 ;1101 DD 3 5 3
2.
Lt B <Bs3>
CMP $hhilY (A)-(M) HA M=(hhll+(Y)) OXXXXXQO| 11 1 g 1001 D9 3 5 3
2
- <Bs3>
# CMP ($2z,X) (A)-(M) Heh M=((zz+(X)+1)(zz+X))) OXXXXXQO| 11 0, 0001 Ql 2 6 3
2
. CMP ($22),Y (A ) e M=((zz+1)(22)+(Y)) OXXXXXOO| 1101 5 0001 D1 2 6 3
=] <Bx>
CPX #5nn (X)-nn * OXXXXXQO 11100000 E0 2 2
\ 2
% | cPx sz 00-(M) Qq He M=(z2) OXXXXXOO[ 11100100 E4 2 3
2.
CPX $hhll (X)-(M) % Hep M=(hhll) OXXXXX0OO0 1110 1100 EC 3 4
<By>
<B3>
CPY #$nn (Y)-nn th OXXXXXQOO 11000000 co 2 2
)\ 2
CPY $2z (Y)-(M) By H M=(z2) OXXXXXQO| 11 0,.0100 c4 2 3
2.
CPY $hhll (Y)-(M) :E,% He M=(hhll) OXXXXXQO| 11 0ot 10 cC 3 4
2
<B3>
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=) = A 1<
MisR 2 740 IRMLRIES —%ik
mA IR & 4 H1
) BeHS B g - F
AES NVTBDI ZC D;DgDsDs  D3D, Dy Do 16345
ASLA N B A7A6 __ ATA0|-0 OXXXXXOO 000 1010 0A
ASL $zz Heh M=(z2) OXXXXXOO 0000110 06
2.
ASL $zz,X H M=(zz+(X)) OXXXXXO0O 00 L o110 16 2
L 2.
ASL $hhil k%  [C}-[M7M6__MIMO—0 OXXXXXOO0 000 1110 0E
<By>
Heh M=(hhll) B>
ASL $hhil,X I He M=(hhll+(X)) OXXXXXOO 001 1110 1E
2.
<B3>
LSRA N BB 0->[A7A6 ___A1AO 0XXXXXOO0 100 1010 4A
LSR $zz Hb M=(z2) 0XXXXXO0O 1000110 46
2.
LSR $zz,X He M=(zz+(X)) 0XXXXXOO0 10 L oo 56
2.
FE® 0-[M7ME MiMO}[C]
LSR $hhll He M=(hhll) 0XXXXXO0 100 1110 4
2.
?E " <B3>
= LSR $hhll,X ~/ Hep M=(hhll+(X)) 0XXXXXOO0 1 1<Bz>1 10 SE
<Bs3>
IR
"
# |ROLA %% |~[A7A6___ ATA0|~[C]— OXXXXXOO 010 1010 2A
ROL $zz Heh M=(z2) OXXXXXOO 010 0110 26
. 2.
15 | | pot szzx Heh M=(zz+(X) OXXXXXO0 011 0110 36
2.
i E®  ~[M7ve _wimol- [T}
% | . | ROLShhII He M=(hhll) OXXXXXOO 010 1110 2E
< 3)
<Bs3>
ROL $hhil,X He M=(hhll+(X)) OXXXXXOO 0 B 10 3E
2.
<Bs3>
ROR A a% | o[C]-[A7A6_ ATAO OXXXXXOO0 110 1010 6A
ROR $zz Heh M=(z2) OXXXXXOO 1100110 66
2.
ROR $zz,X He M=(zz+(X) OXXXXXO0 1 1<B >0 110 76
2.
&% o[Cl> [M7M6M1MO
ROR $hhll Hed M=(hhll) OXXXXXOO0 110 1110 6E
2-
<Bs3>
ROR $hhil,X He M=(hhll+(X)) OXXXXXOO0 1 B 10 7E
2.
<B3>
RRF $22 Hb M=(z2) X X X X X XX X 000_, 0010 82
2.
CLBi,A (A)=0  Hr i=0~7 XX XXXXXX ii1 1011 (1+2i)Bx1o
+
E_-L 112 CLBiSzz (M)=0  HH i=0~7,M=(z2) XX XX XX XX P 11 (Hii)wa
é é SEBi,A (A)—1  Hr i=0~7 XXX XX XXX iio 1011 2ix10
+B
SEBi,$zz (M1 HEH i=0~7,M=(z2) XX XX XX XX i 11 2ix10
<By> +F
cLc ©-0 XX XX XXX 0 001 1000 18
SEC Q-1 XX XX XXX 1 011 1000 38
= & | co (D)<-0 XX XX 0 XXX 101 1000 D8
| .
) (D)1 XX XX 1TXXX 111 1000 F8
e
. - |cu o0 XX XXX 0XX 101 1000 58
w| &
& | SEI 1 XX XXX 1XX 111 1000 78
.
£ |ar (M)—0 XX 0 XXX XX 001 0010 12
SET (M1 XX 1T XXXXX 011 0010 32
cLv (V)=0 X1 XXXXXX 011 1000 B8
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WigE| e 2 I 3 tr & & £ 3 s | s | s
P BeHS NVTBD I ZC| D/DsDsDs DsD;D:1Do  |16551% FOHY BB E
BRA $hhll (PC)<(PC)+2+Rel XXXXXXXX| 100 00000 80 2 4
JMP $hhll (PC)=hhll XXXXXXXX| 010 0 gl 100 4c 3 3

<Bs3>
% | JMP ($hhi) (PC)~(hhlD),(Pcy) —(hhll+1) XXXXXXXX[ 0110 1100 6C 3 5
2.
<Bs3>
Bk | IMP ($22) (PC)~(22),(Pcu)~—(zz+1) XXXXXXXX| 1011 0010 B2 2 4
2.
o | SR $hhll F£(M(S))—(PCy),(S)=(S)-1,(M(S) —(PCy), XXXXXXXX| 00100000 20 3 6
15 (S) (S UARFHT. FAE(PC)~hhll P
| SRz $2(M(S))—(PCy), () (S)-1,(M(S) —(PCy), XXXXXXXX[ 0000 0010 02 2 7
< (S)—(S-URRFHET, $AIE(PC)—22(PC)—(2z+1) <>
JSR\Shhll FRM(S)—(PCy),(S) < (S)-1,(M(S)) —(PC)), XX XX XX XX 0010 0010 22 2 5
#% ()~ (S INARFHET, AR (PC)— IR ), B>
(PCyy)—FF
% BBCi,A,$hhll FE(A)=0RF (PC)<(PC)+2+Rel H i=0~7 XXX XX XXX PP 0011 (1+2i)x10| 2 4 4
FE(A)=18} (PC)=—(PC)+2 <B> +3
BBC i,$zz,$hhll 7E(Mi)=0F (PC)<(PC)+3+Rel HH i=0~7 XXXXXXXX| i i i1 0111 (1+2)x10| 3 5 4
. EMi=18F (PC)—(PC)+3 EEZZ +7
BBS i,A,Shhll FE(A)=18F (PO)—(PO)+2+Rel HH i=0~7 XXXXXXXX| i ii0 0011 2ix10 2 4 4
. FE(A)=0BF (PC)~—(PC)+2 <By> +3
iz BBS i,$2zz,$hhll ZEMi)=18F (PC)<(PC)+3+Rel H e i=0~7 XXXXXXXX| iiio 0111 2ix10 3 5 4
it ZE(Mi)=0fF (PQ)~(PC)+3 <By> +7
<Bs3>
el BCC $hhll 7E(C)=0fF (PC)~(PC)+2+Rel XXXXXXXX| 1001 _0000 90 2 2 4
% FE(O=18F (PO)—(PC)+2 <B>
15 BCS $hhll 7E(Q=18F (PC)<(PC)+2+Rel XXXXXXXX[ 1011 0000 BO 2 2 4
. 7E(CQ)=0RF (PC)<(PC)+2 2
#5 | BNE $hhl #E(2)=0fF (PC)<—(PC)+2+Rel XXXXXXXX| 1101 0000 DO 2 2 4
4 E@2)=18F (PQ)—(PC)+2 <By>
_ | BEQShhII 7E(2)=18F (PC)—(PC)+2+Rel XXXXXXXX| 1111 _0000 FO 2 2 4
~ 7E(2)=08F (PC)—(PC)+2 <B>
BPL $hhll 7E(N)=08F (PC)«—(PC)+2+Rel XXXXXXXX| 0001 0000 10 2 2 4
FEN=18F (PC)—(PC)+2 <B>
BMI $hhll EN)=18F (PC)—(PC)+2+Rel XXXXXXXX| 0011 _0000 30 2 2 4
FE(N)=0B} (PC)~(PC)+2 <B>
BVC $hhll 7E(V)=0/ (PC)—(PC)+2+Rel XXXXXXXX| 0101 0000 50 2 2 4
FE(V)=18F (PQ)—(PC)+2 <B>>
BVS $hhll FE(V)=18F (PC)<(PC)+2+Rel XXXXXXXX| 0111 0000 70 2 2 4
FE(V)=0B (PC)—(PC)+2 <B>
RTI (8)=(9)+1,(PS)==(M(9)),(S)==(S)+1, (RTFEIHEMED 0100 0000 40 1 6
iR (PC)~—(M(9)),(S) == (S)+1,(PC) —(M(S))
[@ | rTS (S)<=(S)+1,(PCY)(M(S)),(S) = (S)+1, XXXXXXXX| 0110 0000 60 1 6
(PCh) < (M(S)),(PC) = (PO)+1
i | o | BRK (B)«=1,(PQ)==(PC)+2,(M(S))—(PCy),(S) = (S)-1, XXX1X1XX| 0000 0000 00 1 7
| o (M(8))==(PCy),(S)=(S)-1,(M(S)) —(PS),
(S)<=(S)-1,(1)<1,(PC)—BADRS
#HE [ NOP (PO (PO)+1 XXXXXXXX| 1110 1010 EA 1 2
e wIT 151 PEBE 4 XXXXXXXX| 1100 0010 Q 1 2
2 STP BLERS XXXXXXXX| 0100 0010 42 1 2 5
%S n__& %S n_ &
A £ hh M S RIF T 0~255851F
Ai R hnEFHYLI I HHUHEAIF TS 0~ 2558050
X THFFREX 2z FETHE 0255095117
Y ThEFHTFERY nn 0~255/9 303
M e £ i 0~7HY R
Mi A AL il 0~ 7Ry R
PS RIRERESEFR <B,> B HIE2F T
S [EZiE <Bs3> ESHIE3IFT
PC BEEITHRE Rel Lizbop:child
PC, ERITHEENIRLFT BADRS el chiid
PCy EFTHSRNSMATS - R HEIRR T
N kRS 0 RREEHR. FHBZHAE
% picfsk s + ik
T XTEHERFRE - BE
B HEFRE x 37
D 10 H IR AR + 373
| TR EFRAR v Bigsk
z FrE A BiEE
C BELFRE v BIES
# SIRNER - KK
$ 163l iE & X TEIRSWITE, RERE
¥ EHT o EERSWTE, HETE
E 1 RPIBHEIThAEA(T)=0RTBITNRE. ZE(T)=18, AMX)ERA), BEHK+3.
2. AL, BR, B2,
3. AL, BR, EHE.
4. EREEBN, A2,
5. IRIEFTG, BEMESTPIES T, HSTPIESTMAT, M2RELMITNOPIESHEREIRIZIT, BHAKA2EM.
6. EBHFEERAREIEATEFRERES .
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B3k 3 740 FxIE SREXT I R

D3-D0 | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | o110 | o111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
Hexadecimal
D7-D4 Toton| 0 1 2 3 4 5 6 7 8 9 A B c D E F
ORA | JR | BBS ORA | AsL | BBs ORA | AsL | sEB ORA | AsL | seB
0000 0 BRK | inox |zemno | oa | — |z | zp [oze | P | mm | A | oa | — | Aes | aBs | ozp
ORA BBC ORA | ASL | BBC ORA | DEC | cLB ORA | ASL | cB
0001 ! BPL l npy | ST | oA | — [ zex | zex | ozp | ¢ |mesy | A | oA | — | aBsx |assx | ozp
0010 R JSR | AND | JsR | BBs | BT | AND | ROL | BBS | . | AND | ROL | SeB | BT | AND | ROL | B
MBS | INDX | sp | 1A | zp | zp | zp | 1zP mm | A | 1A | ABS | ABS | ABS | 1.zP
AND BBC AND | ROL | BBC AND | INc | ciB | om | aND | RoL | cB
oot 3 BME oy | SET | A | T | zex | zex | aze | OFC [ aesy | A 1A | zP | ABSX | ABSX | 1.zP
6100 . e | EOR | sTo | BBs | com | Eor | sk | B8s | ... | EOR | 1SR | seB | JMP | EOR | LSR | SEB
DX | 6B | 2a | zp | zp | zp | 22p mvMm | A | 2A | ABS | ABS | ABS | 2zp
EOR BBC EOR | LSR | BBC EOR CLB EOR | LSR | ciB8
0101 5 BVC oy | — | 2a | = | zex | zex | 2zp | Y |mesy | — | 2a | — | aBsx | aABsx | 2.z
ApC | MUL | ggs | 7sT | ADC | ROR | BBS ADC | ROR | seB | Jvp | ADC | ROR | seB
0110 6 R Tnox | %2 | 3a | 2o | zp | zp |32 | P | mm | A | 3a | D | aBs | ass | 3zp
- i svs | ADC BBC ADC | ROR | BBC | . | ADC CLB ADC | ROR | cLB
Noy | — | 3a | T | zex | zex | 3zp ABSY | — | 3A | — | ABsx |ABsx | 3zp
STA | RRF | BBS | STY | STA | sTx | BBS SEB | STY | STA | sTx | seB
1000 8 BRA I nox | zp | aA | zp | zp | zp | azp | PEY | — | ™A | 4a | ABs | ABs | ABs | 4zp
STA BBC | STY | STA | sTx | BBC STA cLB STA LB
1001 9 | B oy | — | aa | zex | zex | zey | aze | T aesy | T | aa | — |aesx| — | aze
1010 A | tov | wa | wx | ees | v | wa | wx |ees | s ]| | s |y | LA | x| ses
MM | INDX | Mm | sA | zp | zp | zp | szP IMM 5A | ABS | ABS | ABS | 5zP
LDA | JMP | BBC | LDY | LDA | LDX | BBC LDA ClB | LDY | LDA | LDX | ciB
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