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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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= TW6A (W6) « (A)
B | RT (PC) < (SK(SP))
15 (SP) « (SP)-1 TABPS | (B) « (TPS7~TPS4)
~ (A) « (TPS3~TPS0)
RTS (PC) < (SK(SP))
(SP) « (SP)-1 TPSAB | (RPS7~RPS4) « (B)
DI (INTE) «- 0 (TPS7~TPS4) « (B)
(RPS3~RPS0) « (A)
El (INTE) « 1 (TPS3~TPS0) « (A)
SNZ0 (V10)=0: (EXF0)=1? = | TAB1 (B) « (T17~T14)
(EXF0) « 0 e (A) « (T13~T10)
(V10)=1: SNZO=NOP g
£ | T1AB (R1L7~R1L4) « (B)
SNZI0 112=1: (INT)= “H” ? 15 (T17~T14) « (B)
112=0: (INT)= “L” ? ¥ (R1L3~R1L0) « (A)
(T13~T10) « (A)
TAV1 (A) « (V1)
TIHAB | (R1H7~R1Ha4) « (B)
TV1A (V1) « (A) (R1H3~R1H0) « (A)
TAV2 (A) « (V2) TAB2 (B) « (T27~T24)
mh (A) « (T23~T20)
B | TV2A (V2) « (A)
% T2AB (R2L7~R2L4) « (B)
e | TAIL (A) « (11) (T27~T24) « (B)
4 (R2L3~R2L0) « (A)
TIIA (11) « (A) (T23~T20) « (A)
T2HAB | (R2H7~R2Ha4) « (B)
(R2H3~R2H0) « (A)
T1R1L (T17~T10) « (R1L7~R1Lo0)
T2R2L (T27~T20) « (R2L7~R2L0)
SNZT1 | (V12)=0: (T1F)=1?
(TIF) « 0
(V12)=1: SNZT1=NOP
SNZT2 | (V13)=0: (T2F)=1?
(T2F) « 0
(V13)=1: SNZT2=NOP
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nE | BEHS Ik 2L | BEHFS Ihie
IAPO (A) « (PO) TABSI (B) < (SI7~Sla)
(A) < (SIs~Slo)
OPOA (PO) « (A)
TSIAB (Sl7~Sla) « (B)
IAP1 (A) « (P1) S (SI3~Slo) « (A)
i
OP1A (P1) < (A) ?D% TAJL (A) « (31)
IAP2 (A1, Ao) « (P21. P20) /j'\ TJ1A (1) « (A)
(A3, A2)« 0
SST (SIOF) «- 0, FIAEBRITHEOMAZEMZEY
OP2A (P21. P20) < (A1. Ao)
SNZSI (V23)=0: (SIOF) =17
IAP3 (A1. Ao) « (P31. P30) (SIOF) <0
(A3, A2)« 0 (V23)=1: SNZSI = NOP
TABAD Q13=0: (B) « (AD9~ADs)
OP3A (P31. P30) « (A1. Ao) (A) « (AD5~AD2)
Ql3=1: (B) « (AD7~ADa4)
CLD (D)« 1 (A) « (AD3~ADo)
RD (D(Y)) < 0. (Y)=0~3 TALA (A3. A2) < (AD1. ADo)
(A1, Ao)« 0
SD (D(Y)) < 1. (Y)=0~3
A | TADAB | Qlz=1: (AD7~AD4) < (B)
SzZD (D(Y))=07?2. (Y)=0~3 / (AD3~ADO0) « (A)
D Q13 =0: TADAB = NOP
TFROA (FRO) « (A) =3
# | TAQL (A) « (Q1)
TFR1A (FR1) « (A) &
i < | TQ1A Q1) « A
A | TFR2A (FR2) « (A)
/ ADST (ADF) « 0.
i | TFR3A (FR3) « (A) Q13=0: FIAA/DE#H
$ Ql3=1: LLEBEFFIRIEIT
g | TCIA (C1) « (A)
SNZAD (V22) =0: (ADF)=1?
TAPUO (A) « (PUO) (ADF) « 0
(V22) = 1: SNZAD = NOP
TPUOA (PUO) « (A) CRCK EIFERCHRS B 3%
i)
TAPU1 (A) « (PUL) # | TAMR (A) < (MR)
TPU1A (PUL) « (A) TE%J TMRA (MR) « (A)
~
TAPU2 (A) « (PU2) TRGA (RGo) < (Ao)
NOP (PC) « (PC)+1
TPU2A (PU2) « (A)
POF B ERAME MR ER
TAKO (A) « (KO)
EPOF POF{E4EM
TKOA (KO) < (A)
SNZP (P)=1?
TAK1 (A) « (K1)
WRST (WDF1)=1?
TK1A (K1) < (A) . (WDF1) « 0
TAK2 (A) « (K2) © | DWDT | R¥EITRERSEHEEL
TK2A (K2) « (A) SRST RFEN
TAL1 (A) « (L1) RUPT (UPTF) <0
TL1A (L1) « (A) SUPT (UPTF) « 1
SVDE” RAMZ BT, {iKEB R4 B ER B 3
. SR HAR.
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[RXFEIGF ] #lEBES—RR

A N (Add n and accumulator)

Hl2883: Do Do

FH BEE FRECY Bk 5

[ofo[o[ ]2 o[ a[a[n[n}e [o&]uks

1 1 — Lt =0

EE: (A)« (A)+n n=0~15

nE: BHEIES

MR GEFRANASTMLEIRFERMNEN. BERREIFHE
BRA. HEURE (CY) MABTRE.
MRMEFZEMER b, MBERITT—&KES. &N
BT —&ES.

ADST (A/D conversion STart)

#188%3: Do Do

FH IBEE FRECY PR

[1[of1[ofo]a[a]a]s]2]: [2[o]F]is

1 1 — —_

IhkE: (ADF) « 0.
Q13=0: FFIAADEEH
Qla=1: [LEBEHIREIT

¥ ADEEMRIES

MR ERA/DEBIRERIFE (ADF) , 7EADIEHRIERE (AD
EHFEFESSQLALI3 (Q13) WAEA “0” B FFIRADE
e, FELLEREEHENAT (A/DIEHIFFRRQLALI3 (Q13) K
BH “17 B FFHELLEREMIEIT.

AM (Add accumulator and Memory)

#H188%5: Do Do

FH IBEE FRECY B S

[oJoJo[oTo[o]a et o} [o]o]ALs

1 1 — —

HIgE: (A) < (A) + (M(DP))

2% BEIEL

I LEFFESANNZMEMOP)HAS. HERRFETFR
A. HEIRE (CY) BABRARE.

AMC (Add accumulator, Memory and Carry)

nE Do Do =8 AmE_ | wECY T
@ |ofoJofofoo[1]o1[1]o [ofo[B]i 1 1 on =

LIgE: (A) < (A) + (M(DP)) + (CY)
(CY) « #fr

2% BHEIES

HHIRA: LFFERANRAEM EMOP)MASFIFAIRE (CY) B
ME. BERRFEGHFRANIRECY,
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AND (logical AND between accumulator and memory)

#H125%5: Do

FH IBEGE B A

Do
[o[o[oJoo[1]x]o]e]o]. [o]1[ehe

1 1 — —

IigE: (A) < (A) AND (M(DP))

nE: BHEIES

LR BEERANNSIIMOP)MNRH#ITIEES. HERRE

EIEHFEA.
B a (Branch to address a)
H28%5: Do Do FH# IEECE FRECY PR
‘ O‘ 1‘ 1|ae|a5|a4‘a3‘a2|a1|ao|2 ‘ 1 fa alle 1 1 — —
IhkE: (PCL) « as~ao Sk BBIES
EMIEAE: TR, BREIE—T1AHbtta.
FEL: LREZESHMERNEEEZBR.
BL p,a (Branch Long to address a in page p)
H28%5: Do Do FH# IEECE FRECY PR
[o[ o] 2] 2] 1]pe[pa[plpalpol: [0] 5[ ple 2 2 - -
| 1| 0| 0|a6|a5|a4|a3|a2|a1|a0|2 | 2| a| a|16 Nk BBIES
HMIRAR: TUMERS, HEREITpAYHiita.
ThiE: (PCH) «p EFES: p=0~31.
(PCL) « a6~ao0
BLA p (Branch Long to address (D)+(A) in page p)
HE83: Do Do FH SRR FRECY PR
CoToToTe[elaeololol [eaele [ 2 | 2 | = -

[1]0]0[ps 0] 0[ps[pz[pspol. [2]p]p]us

2% HBIEL

INgE: (PCH) «p
(PCL) « (DR2~DRo. A3~A0)

IR TUMNER, BBIHRNpHNEESRDIMEFESRANANARRT
B9 3t (DR2DR1DR0A3A2A1A0)2.
FES: p=0~31.
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BM a (Branch and Mark to address a in page 2)

H#8%8: Do Do FH A% FRECY B S

|0|1|0|a6|a5|a4|a3|az|a1|ao|2 |1|a|a|16 1 1 — —

I1E: (SP)« (SP)+1 % FEFARES

(SK(SP)) « (PC)
(PCH) « 2
(PCL) < as~ao

IR T2MFREFIAMR, AAm2Mtital FIERF
EER: BERMNTRZEREMTER, AERERNSETRZA, #
AR, FEFRERKSE, LITETAERBHIERK.

BML p,a (Branch and Mark Long to address a in page p)

*ﬂ,%%ﬁgl: Do

Do

FRECY

B

[o]o] 1] 1] o[pa|ps[pzp1|pol> [0] 5] p]ue 2 2 —

2% FEFARES

|1| 0| 0|a6|a5|a4|a3|a2|a1|a0|2 |2| a| a|16

HMIEA: FIEFER, AARptiAafy FI2F.
=S p=0~31.
FEFHERASE, VIITETEBHEK.

I1RE: (SP)« (SP)+1
(SK(SP)) « (PC)
(PCH) «p
(PCL) < as~ao

BMLA p (Branch and Mark Long to address (D)+(A) in page p)

H#8%8: Do Do FH EEE FRECY PR SR

[o[o[e[o]a]x]o[o]o[o]: [o[s[els | 2 2 = =

| 1| O| 0|p4| O| O|p3|pz|p1|po|2 | 2| p| p|16 K% FiEFARES

HHILA: FIEFER, AABRNpHNEESDMEERANANSIEE
#i31k(DR2 DR1 DR0 A3 A2 A1 A0)2BI F12 /5 .
FES: p=0~3L.
TREFHRERASE, DIEETEEBE K.

Ih#E: (SP) <« (SP)+1
(SK(SP)) < (PC)
(PCH) «p
(PCL) « (DR2~DRo. A3~A0)

CLD (CLear port D)

H#e%8: Do Do FH A% FRECY B S

[ofo[oo]o[ o o]o[s}. [o[a[xhs | s : = -

IhéE: (D)« 1 2% WA/HHES

FHLRIRAR: BimODEFENMN (D .
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CMA (CoMplement of Accumulator)

HgE%5: Do Do

FH BEE: FRECY Bk 5

[o[ofofo]of]s]z]o[o]s [o]1]chs

1 1 — —

gk (A) « (A)

nE: THIES

MR BEERANAZMHIMIMIREFIFFRA.

CRCK (Clock select : Rc oscillation ClocK)

#185%5: Do Do FH B FRECY PR &G
GOLDDLLEGk BR[| & | - .
IhAE: EIFRCIRH B S MEHES
FERLAR: XER (FOIN) IEFERCHRT R .
DEY (DEcrement register Y)
#185%5: Do Do FH B FRECY PR G
loJojofo]of1]o]1]1]1]s [0]1]7}s 1 1 — (Y)=15

EE: (V) « (Y)—1

S RAMUHEIES

HEMIR: BEERYHAREL. EARLLER, NREFHRYHAS
A “157 , FBEMT—&IES. BNFHBLIMITT—&KiE
Py

<o

DI (Disable Interrupt)

H8E%5: Do Do

FH BEE: FRECY R

[o[o[e[o]e[o]e[1]o[o]- [e[o[4]s

1 1 — —

gE: (INTE) « O

2% PEHEHIES

MR BRI RIFRE (NTE) BE, FHRRERPHELEZLE

FES: BUDHESREM P AEMDIESHITHIRE T 1188
ABEEH.
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DWDT (Disable WatchDog Timer)

H85%5: Do Do

FH A% FRECY B

[x[o[x[o]o[x]s]1]o[o]: [2[s[c]s

1 1 — —

heE: BIVRERBRERFLERF

2% HE

FIERR: 7EMITDWDTIRS G, REIIENBEWRSTIESZEIEEITR

ERTEEINEE.
El (Enable Interrupt)
HLE3%8: Do Do FH FEIE% FRECY Bt &1
o[o[elololo o s e[s} [ololshe | 3 - -

I1E: (INTE) « 1

2% PEHEHIES

IR BHRERIERE (NTE) B (1) , FHEERTEH A

AR
FES: BEHEHESRER P A FEMNEHESHITHIAZ I 18
BAHEAXN.
EPOF (Enable POF instruction)
H138%3: Do Do FH [ 8% FRECY PR
ool hl e BBl [ 2 |+ | = -

IhkE: POFIELEH

2% HE

I FEMITEPOFIESE, KIRMPOFESEARN.

IAPO (input Accumulator from port PO)

H8888: Do Do

FH A% FRECY B

[x[o[e[x]x[o[e[o]o[o]: [2[s[o}s

1 1 — —

IgE: (A) « (PO)

2% MN/MBIES

¥R AR: 1Gim OPORYMI N X3 T 1FE8A.
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IAP1 (input Accumulator from port P1)

H138%3: Do Do FH A% FRECY PR
ARELREEEL) . [ | & | = -
EE: (A) « (P1) D% WMN/HILIES
IR JFim AP NIE X B FFEA.
IAP2 (input Accumulator from port P2)
HL28%55: De Do FH A% FRECY PR
EEEEEEEED) B |2 [ & | = -

I1gE: (Al. Ao) « (P21. P20)
(A3, A2)«0

2% WA/HHES

EMIRRA: Bk OP2RYMINEZ B FERANMK2ML (A1, Ao) . BHfF
BAME 20 (A3, A2) HIRAEHR “07 .

IAP3 (input Accumulator from port P3)

#125%5: Do Do

FH ELE FRECY B S

[+[oJo[x s o]o[o]]s}: [2[s]sk

1 1 — —

IfIRE: (A1. Ao) « (P31. P30)
(A3, A2)«0

2% WA/HHES

EMIREA: FimOP3IRMINEZEIFERANMK2ML (A1, Ao) . HfF
BAME 20 (A3, A2) HIRAEHR “07 .

INY (INcrement register Y)

Hg5%5: Do Do

FH ELE FRECY B S

[o[o[o[o]o[]e[o]x]x]: [o[[2]s

Y)=0

EE: (V) « (Y)+1

A% RAMHIES

HIRER: BEFERYHASHL. EARER, MRFERYNAS
AU0”, M T —&KIES. BMUHMBLRITT—FIES.
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LA N (Load n in Accumulator)

#125%5: Do Do

FH ELE FRECY B S

[o[oJo[x[a[x[n[n[a]n]: [o]7[nks

1 1 — EEHIA

IIkE: (A)«<n n=0~15

2% BHIES

R FIAINFRMENENTEFRA. EESMATINITLAES
B, BT BRAMITHILARE LS, BEEERIAERERILA

5.
LXY X,Y (Load register X and Y with x and y)
HLEEHD: Do Do FH B FRAECY B
| l| 1|x3|x2|x1|xo|y3|y2|y1|yo|2 | 3| x| y|16 1 1 — EEHEA

MEE: (X)«x x=0~15
Y)«<y y=0~15

4%. RAMHBHEIES

ML B FRAEXENTESRX. IFRNEYEANTEFR
Y. FEESAFMITLIXYIESH, BT RIMITHLXYE
S BEEEHMAERTAILXYIES.

LZ z (Load register Z with z)

H85%5: Do Do

FH ELE FRECY B S

8
+Z

lolofo|1]o]o]1]0]z|zo [0] 4] )i

1 1 — —

EE: 2«2z z=0~3

A% RAMHIES

IR BB FRMEZENGFRZ.

NOP (No OPeration)

H8&F: Do Do FH# FEHA%L FRECY Bk 1
[o[o[o[o]e[o]o[o[o[o]. [o[o[o}s | s : - -
I1fE: (PC)« (PC)+1 2% HE

IR =RME, BEITHSENEML REREL.
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OPOA (output port PO from Accumulator)

HL28%5: Do Do FH A% FRECY PR
EEEEERE, EERl [ 2 |+ | - -
ThgE: (PO) « (A) D% WMN/HILIES
HHRILAA: 1S F FERAR R A L 2% OPO.
OP1A (Output port P1 from Accumulator)
H138%3: Do Do FH IS FRECY PR
AREEREEEn) B [ [ & | = -
EE: (P1) « (A) D% WMN/HILIES
HHIEE: BEFFRANAAEEREOPL.
OP2A (Output port P2 from Accumulator)
HL38%3: Do Do F# BIHA% RECY PRI
ATolo[e[a[olololalek [l [ 2 [+ | - -

IhRE: (P21. P20) « (Al. A0)

2% MN/MBIES

IR BEERAK2M (AL, A0 BIREM L EEOP2,

OP3A (Output port P3 from Accumulator)

H8888: Do Do

FRECY

B S

[<[o[e[ o]z o[e[o]a]x}: [[z[3]s

IhkE: (P31. P30) « (Al. A0)

2% MN/MEIES

IR BEERAK2M (AL, AD) BIREM L EiEOP3,
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OR (logical OR between accumulator and memory)

#185%5: Do Do FH# FEHA% FRECY Bkt & 14
[ofo[ooJo[]a[ofo[s}: [o[a[shs | s :
IgE: (A) < (A) OR (M(DP))

2% BHIES

AR B HEERANNSMMODP) A RH#ITIBER . HERRE
BEFRA.

POF (Power OFF)

H8&F: Do Do FH# FEHA%L FRECY Bk 1
[o[o[o[o]o[o]o[o[e]o}. [o[olzhs | s :
hiE: EEBIRAMEM IR nE: HE

RAR (Rotate Accumulator Right)

#IEAR: WRBTFIEPOFE S HZEEHIT, MFEANRAMEMRER .
FES: MRARITHIESHNILENITEPOFES, Iti5
NOPE%.

ESMENT

#18875: Do Do FH FER%E FRECY BRAEH
loJofo]o]o]1]1]1]o]2]. [0o]1]|D}ss 1 1 o1 —
e —> S%. EHES
l FMIER: S8R E (CY) , BHEESRANANBEATEIRLAL.
RB j (Reset Bit)
#18885: Do Do FH FIH%L FRECY Bt
loJoJo]sfofofs[a]i[i] [0]4]5]s 1 1 —
&L (Mj(DP)) <0 j=0~3

o (IRMEERES

AR BM(DP)BY L (IR RERRENLG HRREFE
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RC (Reset Carry flag)

H138%3: Do Do = ISR FRECY PR
loJofo]o]ofo]o]1]1]0]. [0]0]6]is 1 1 0 —
Ij]ﬁﬁ: (CY)(—O §J\¥ 11__?%-*5/7\
FERULER: LIRS (CY) BE,
RD (Reset port D specified by register Y)
HL28%55: De Do = ISR FRECY PR
o EIRRR: Bl [ 2 [ * | = -
ThE: (D(Y)) « 0 D% WMN/HILIES
(Y)=0~5 IR BHIEODMHFERYWASEENIHROEE.
EFES: (Y)=0~5
HERYERETEEMT, FHITIHIES.
RT (ReTurn from subroutine)
H138%3: Do Do = IS FRECY PR
oolae[elolelo Blalahe [ 2 | 2 | = -
I1E: (PC) « (SK(SP)) S REES
(SP) «- (SP) -1 HHIEEE: ANFREFREZARLFEFNER.
RTI (ReTurn from Interrupt)
HL38%3: Do Do = 8% FRECY PRI
(ool [ae[ololalek plalele [ 2 [+ | = -

IheE: (PC) « (SK(SP))
(SP) « (SP) -1

2% REES

IR ARETABIZFIRE R EEF . BEIRES (FERZ. X

Y) . HHubRE (CY) . BRBRTS.

HLA/LXYEE A8

NOPRZS. FiFsRA. FFRBHIREIR B2 hETRTAIATS .
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RTS (ReTurn from subroutine and Skip)

H85%5: Do Do

FH A% FRECY

B S

[o[ofo1]ofofo]1]o[1]. [o[4]5 ]

To A4 kit

ifE: (PC) « (SK(SP))
(SP) « (SP) -1

2% BEES

MR ANFREFELZARBLFEFNESF TRERET—F

5%
RUPT (Reset UPT flag)
HE8%5: Do Do FH EEE FRECY B
o[olo[s[ola[z[o[olo): [olslehs [ s S - -
EE: (UPTF) «0 o%E. HE
AR BEUSE RITFREUPTREE.
SB | (set Bit)
HE8%5: Do Do FH EERE FRECY B
o[olo[i[el: iGN Bl [ S - -

IIRE: (Mj(DP))«1 j=0~3

2R (RERS

FHLRIEER: BM(DP)BIEIL (RN FEREERENL MRSEM

.
SC (set carry flag)
HL2&R3: Do Do FH ELE FRECY BRE
loJofo]o]ofo]o]1]1]1]s [0]0] 7} 1 1 1 —

EE: (CY)« 1

2% EHIE

L
~
IR BEARS (CY) B (D
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SD (Set port D specified by register Y)

HgE%5: Do Do

FH ELE FRECY B S

[o[o[o[o[o[ o[ 1]o[1]: [o[[5]s

1 1 — —

hEE: (D(Y)) « 1
(Y)=0~5

2% WA/HHES

FARIRER: BHIEODMFFERYHASEEMHOEM (L .
EES: (Y)=0~5
SESRYEETERMT, FHITHRIES.

SEA n (skip Equal, Accumulator with immediate data n)

H2&%5: Do Do FH EEE FRECY BRASSR
loJofo]o]1]o]o]1]o]1]: [0]2]5]s 2 2 — A)=n
n=0~15

[oJo o [ a [t a[ala]n]: [e]7]n}s

2% HEIES

RE: (A)=n? n=0 ~ 15

HIREE: MRFE[RANASNIAFEOENMIE, HMBMT &
L. BMHMBENITT—FKIES.

SEAM (Skip Equal, Accumulator with Memory)

#8885: Do Do FH# % FRECY Bk & 14
loJofo]o]1]o]o]1]2]0]. [0]2]6}is 1 1 — (A) = (M(DP))

kE: (A) = (M(DP)) ?

2% HRES

IR MRFFRANASHMOP)AARBE, Mk T—54E
. BUFRBERITT—FIEL,

SNZO (Skip if Non Zero condition of external interrupt O request flag)

#188%5: Do Do

FH EEE FRECY RS SR

[oJoJo[o]a[x]a]oTo]o}: [e[se]s

1 1 — V10=0: (EXFO) =1

heeE: (V10)=0:(EXF0) =17
(EXFO) « 0
(V10) = 1 : SNZ0 = NOP

2% PEHEHIES

EAMIEAR . 7E P HHEHI S ER VIt (V1o) BIARN “0” Bf, N
BIMEROFBTIERIFE (EXFO) H “1” , FRIEHREEXFO
BT, ARMBT—£ES: WRFEEXFOA “07 , #t
HEMITT— KL
7E RS H B FEVIAIbIt0 (V10) BIRAR “17 Bf, It
ESZEMTNOPIES.
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SNZAD (skip if Non Zero condition of A/D conversion completion flag)

#125F5: Do

Do FH# IR FRECY Bk S 1
l1]ol1]o]ofofo]1|1]1]. [2]8]7}ws 1 1 — V22=0: (ADF)=1

IfigE: (V22)=0: (ADF)=1?
(ADF) «- 0
(V22)=1: SNZAD = NOP

A ADFERIES

LRI

1 h W FER V2Ebit2 (V22) BIARA “0” B,
BADEMERIRE (ADF) h “1” , #MISHREADFEE,
AREMBT—KIES: MRIREHADFA “07 , FHUFEHIT
T—%#&%.

TE TS H S FRV2HIbI0 (V22) BRAHR “17 B, It
BESZEMTNOPIES.

SNZIO (skip if Non Zero condition of external Interrupt 0 input pin)

HE&%3: Do Do FH FEIE% FRECY PR
loJololo]1]1]1]o]1]0]2 [0]3]A}ws 1 1 — 112=1: (INT)= “H”
12=0: (INT)= “L”
MgE: 112=1: (INT)= “H” ? L. HEEFIES
I12=0: (INT)= “L” 2 EMIERR . FEP SIS ERI1MbI2 (112) BIRAN “17 B, fRINT

SIMIRYEER “H” , BB T —%ES:
Fh LY, MMERITT—&ES.

7E TS H S FaR1189bi2 (112) BIRR R “0” B, T&RINT
SIBRETER “L”, HBET—5ES: MRINTSIHAYE

INRINTSI R

EH “H”, BERITT—5KES.
SNZP (skip if Non Zero condition of Power down flag)
#188%5%: Do Do FH FEIHRE FRECY Phtd
loJoJo]o]o]o]o]o]1]1]: [o]0]3}s 1 1 — P =1
geE: P)=17 Nk HE
IR REEARE (P) MASA ‘17, MBBT—%1ES, &
MFRGERITT —FKIES. BIFEARERE, HREPHARET.
SNZSI (skip if Non Zero condition of Serial Interface request flag)
H88%8: Do Do FH B FRECY PR KA
|1]o]1]o]o]o]1]o]o]0]. [2]8]8)s 1 1 — V23=0: (SIOF) =1

IhgE: (V23)=0: (SIOF)=17?
(SIOF) «- 0
(V23)=1: SNZSI=NOP

2% BITEOKS

R

1 h B FEE2V2Rbit3 (V23) BIAAH “0” B, R
BTN A EFIZEWERIFESIOF H“1”, #iSHRESIOF
BEE, REWRMT—£IES: MEFRESIOFL “07 , witk
HRITTI—%ES.
TR SI S ERV2HIbIt3 (V23) BIRAHN “17 B, thig
SENTNOPIES,
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SNZT1 (skip if Non Zero condition of Timer 1 interrupt request flag)

HL2&R3: Do Do FH EE% FRECY BRASSE
|1]o[1]0]o]o]o]o]o]o]. 2|80} 1 1 — Vi2=0: (T1F)=1

hiE: (V12)=0: (TIF) =17
(TIF) «0
(V12)=1: SNZT1=NOP

2% ERFIRIEES

A FEPETEHRISES VA2 (V12) MAZRA “0” B, W
HERSBIRENERIFE (TIF) 4 “17 , FBHRETIF
BE, RERHET—£ES; WREFBLAEIERIFE
(TIF) A “0” , MHERITT—KIES.
PN H FERVINbI2 (V12) BARHR “17 &, it
ESZEMTNOPIES.

SNZT2 (Skip if Non Zero condition of Timer 2 interrupt request flag)

H2&%53: Do Do FH B FRECY BRAS SR
|1]o]1]o]o]o]oo]o]1]. [2]8]1]s 1 1 — V1s=0: (T2F)=1

IhgeE: (V13)=0: (T2F)=17?
(T2F) « 0
(V13)=1: SNZT2 = NOP

D% ERFIRIEIES

HMIEEA: fERETSHIFERVIALI3 (V1) MEAR “0” B,
REMR2PENERIFE (T2F) A “17, FBHRET2F
BE, RERBT—£ES: MREREF2HPIIERIFES
(T2F) 24 “07 , BMEMITT—%KIES.
7E RS H S FEVIAIbIt3 (V13) BIRAR “17 Bf, It
ESZEMTNOPIES.

SRST (System ReSeT)

HE8%8: Do Do FH SRR FRECY B 1
[o[o[o[o[o[o[o[o[o[z]. [o]o]a)s | = : - -
IhgE: REEMN 7% HE
IR FERKEN.
SST (Serial interface transmission/reception STart)
#88%5: Do Do FH BEEE FRECY B
[2[o[a[o[o[a[2[:[eo. [[e[els [ 1 : - -

I1&E: (SIOF) « 0, FFIASRITIEOMREINIRIL

2% BITHOES

IR B BITEALETIRKRERITESIOFEE, FRBITER
BYAIEFIIRYL .
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SUPT (set UPT flag)

HgE%5: Do Do

FH ELE FRECY B S

[ofo o[ o x[x[o[o[1]: [o[s[s]s

1 1 — —

hEE: (UPTF) « 1

2% HE

HIEA: BEAISE RIFRERUPTFER (D .
FES. MRENITRESRBIES (TABPpiES) , #IBROMASERE
REHE 21522 FEEDIYIR 2L,

SVDE (Set Voltage Detector Enable flag)

#l888%: Do Do FH FIEAEL FRAECY Bk S 1
[<[o[x[o[o[i[e[o]a]s: [Z[sa}s | s : = =
INRE: ZERAMBZ D ENET, {REEHMMEBRE KE: HE

R ERAMEMIERE, BERERNEERERFN.
EER: RS AR THR.

SZB | (Skip if Zero, Bit)

H28%8: Do Do FH A% FRECY et
loJoJo]o]1]o]o]o]i]il- [o]2]i]ws 1 1 — (Mi(DP)) =0
j=0~3

I8 (M{(DP)=0? j=0~3

D% [HREES

IR RMDP)BSEL (FIBIFERERENM MRER
“07, FBMT—RES, BURBERITT—KES.

SZC (Skip if Zero, Carry flag )

H8E%5: Do Do

FH ELE FRECY B S

[o[ofoJo]s]o[s][s[s]1]s [o[2]Fls

1 1 — (CY)=0

ThaE: (CY)=07?

2% BHIES

IR FERMRE (CY) MAARKR “0” B, FBBET—FES,
BN EHIT T —RIES. BIMEERBRE, HRECYHRAR

a1y
3Z o
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SZD (Skip if Zero, port D specified by register Y)

H2&F3: Do Do FH ELE FRECY BREE
loJofofo|1][o]o[1]o0]o0]. [0]2]4]s 2 2 — (D(Y) =0
(Y)=0~5

[oTo[e[o]x[o]x[o][x}: [o][els

2% WMAN/HHES

IhaE: (D(Y))=07?
(Y)=0~5

IR MRABODMEEFRYWASEEMKRAOMAEA “07,
BT —KIES, BUHMBEMITTI—KES.
FES: (Y)=0~5
SHEHBYERTEBEIN, THITIHIES.

T1AB (Transfer data to timer 1 and register R1L from Acc

umulator and register B)

HE888: Do Do

FH A% FRECY B

[x[o[e[o]x]xTe[o]o[o}: [[s[e}s

1 1 — —

INRE: (T17~T14) « (B)
(R1L7~R1L4) « (B)
(T13~T1o) « (A)
(R1L3~R1Lo) « (A)

D% ERBRIEES

MR BEERBIAS LRI EMNRFIMEMNRFTFRRINSS
. HFHEBANRNBRER ER B LMENHKFFRRLAE
Afi.

T1HAB (Transfer data to register R1H from Accumulator

and register B)

H12889: Do Do

FH BEGEs FRECY PR SR

[x[o[x[o[o[x]e[o]1]o]: [2[s[z]s

1 1 — —

I1fE: (R1H7~R1H4) < (B)
(R1H3~R1Ho) « (A)

D% ERFRIRIERES

IR BEESEBRMAREEEEMBINEMHEETEFEHERIHMNEA
fiL (RIH7~R1H4) . BHFESBANAALIXEZ ERZ1IREM
HEEFERRIHAEAL (R1IH3~R1HO) .

T1R1L (Transfer data to timer 1 register R1L)

HLE888: Do Do

FH IBEE FRECY B

[<[o[x[o[a[o]e[x]a]e]: [2[a[7]s

1 1 — —

Ih&E: (T17~Tlo) « (R1L7~R1Lo)

2% ENFRIERS

IR BEMNSFINEMRTERRILM A SEERERZRL
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T2AB (Transfer data to timer 2 and register R2L from Accumulator and register B)

H85%5: Do Do

FH ELE FRECY B S

[x[o[o[o[3[]o[o]o[x]: [2[[x]s

1 1

INRE: (T27~T24) « (B)
(R2L7~R2L4) « (B)
(T23~T20) « (A)
(R2L3~R2Lo0) « (A)

D% ERFRERS

HIAEA: BHEERBMASEERERE2MEANL (T27~T24) 0
EREE2MEME T FRR2LM S AN (R2L7~R2L4) , 3
BEEESHEANASLIEEERBE 209140 (T23~T20)
FER B2 EMH S FRR2LAIKAM (R2L3~R2L0) .

T2HAB (Transfer data to register R2H from Accumulator

and register B)

HEEF5: Do Do

FH EEE: FRECY PR

[<[o[x o]e[]e[x]o[o]: [2[s[4]s

1 1

IIRE: (R2H7~R2H4) « (B)
(R2H3~R2Ho) « (A)

. ERERIEERES

IR B ERBI AN A EIAR ER 2 EME FERR2HAI S 4
fiI (R2H7~R2H4) . FESEANABEIZBIERZ289FM
B HFEFRER2HAYEAGL (R2H3~R2H0) &

T2R2L (Transfer data to timer 2 from register R2L)

#125%5: Do Do

ELE FRECY B S

[x[o[a[o]o[x]o[x]o[1]: [2[s]s]s

IfRE: (T27~T20) « (R2L7~R2Lo)

D% ERFRERS

R B ER R EMRFFRRLMABEEEIEN 2.

TAB (Transfer data to Accumulator from register B)

H8888: Do Do

A% FRECY B S

[oJo[e[o]e[[x]1]x]o]: [o[[els

IgE: (A) « (B)

2% FEHREERES

HMIRA: BEEFRBIARKEIFERA.
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TAB1 (Transfer data to Accumulator and register B from timer 1)

H85%5: Do Do

FH IBEGE

FRECY

Bk 5

[x[o[o[ ]3] x]e[o]o[o]: [z[7]o]s

1 1

IhEE: (B) « (T17~Tl4)
(A) « (T13~T1lo)

2% ERFIRIEES

ERIRRR: I ERSBIMSAL (T17~T14) HRAREXSS7EEB.
ERTER1AIRAGI (T13~T10) HINBIEERSEEA.

TAB?2 (Transfer data to Accumulator and register B from t

imer 2)

H8888: Do Do

FH IBEE

FRECY

B

[x[o[e[[a[le[o]o[c]: [2[7[xls

1 1

IRE: (B) « (T27~T24)

2% ENFREES

(A) « (T23~T20)

IR IS EMB2MEAN (T27~T24) BN BEIEEISEFEB.
ERTEE2RIRANT (T23~T20) MINBIEERSFRA.

TABAD (Transfer data to Accumulator and register B from register AD)

#188%%: Do Do

FH A%

FRAECY

B

[xJoJo[x]a s a]o]o]o}: [[7]s]s

1 1

hEE: Qlz=0: (B)« (AD9~ADs)

% AIDEMRIES

(A)« (ADs~AD2)
Ql3=1: (B)«< (AD7~ADa3)
(A)« (AD3~ADo)

A,

FMILRE: FEADIERERE (ADIEHIFESEQLIAMDLI3 (Qla) KK
BAH 07 B , BHEERADBISAL (ADo~ADs) f&i%
ZEH 77528, FFERADMIGAAL (ADs~AD2) f£iXEIEHE

LSRR (A/DIEHIFFRQLAYLI3 (Q1l3) MAE
A1 ED , BIRSHFSRMNE4 (AD7~AD4) {£3%EF)
H1FEB. LK FFRARAAL (AD3~ADo) £1% 3| F 158

A,
TABE (Transfer data to Accumulator and register B from register E)
H8E%5: Do Do T IBEEESY FRBECY BRI
olo[eollo s o[a o} [olelala | 3 - -

If1fE: (B) « (E7~Ea)

D% FiEREEEES

(A) « (E3~Eo)

AR BEHEFREMSAAL (E7~E4) HNBEREEFEFRB. F
FEHREMKAL (E3~E0) MINBEXEFEFRA.
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TABP p (Transfer data to Accumulator and register B from Program memory in page p)

#188%3: Do Do

FH IBEGE FRECY B S

[0]o]1]0]0[ps[ps|pz[pt|pol> [0]5]p]se

1 3 — —

IIRE: (SP)« (SP)+1

(SK(SP)) « (PC)

(PCH) <~ p. P=0~31

(PCL) « (DR2~DRo. A3~A0)

(B) « (ROM(PC))7~4

(A) « (ROM(PC))3~0

£ (UPTF) = 15,
(DR1. DROo) « (ROM(PC))s- 8
(DR2) « 0

(PC) « (SK(SP))

(SP) « (SP) -1

2% BHIES

IR ISR RpMEFEDNEESEANASIEER ML
(DR2DR1DR0A3A2A1A0)289ROMIE R [X HIbit7 ~4. bit3~0
NAEIXBFEFSEB. FESRA. EISBRIFHREUPTF
RAEA “1” B, BROMIERN XAIbito~815iX 2| FF8ED
#4241 (DR1. DRo) , HFEHEDHIESNAL (DR2) 4 “0” .
ERITRIESH, FRLIEHERFER (SK .

EE S p=0~31.

EHITTABP piE SR, HFERLEEKRSFESR (SK) , BT
U GUEE A BB K.

TABPS (Transfer data to Accumulator and register B from Pre-Scaler)

#l8868: Do Do

FH BEE FRECY B

[xJo[o[x]a[x]o[x]o]1}: [2[7]s}s

1 1 — —

IkE: (B) « (TPS7~TPSa)
(A) « (TPS3~TPSo)

D% ENFREES

FELRIRIR: BTSSR S AN AR EIX R FFRRB. M SRR AIR4
AR EEEFERA.

TABSI (Transfer data to Accumulator and register B from

register Sl)

#8888: Do Do

FH BEE FRECY B

[1ofo[1]1]1]1]ofofo]: [2]7]8]is

1 1 — —

If1E: (B) < (Sl7~Sla)
(A) « (Sla~Slo)

2% BITEOES

IR BEERSINSAIMAREERFFRB. FERSIHIR
AR REEFEFRA.

TAD (Transfer data to Accumulator from register D)

#12585: Do Do

FH IBEE FRECY B S

[oJo[e[ e[ ]e[o]o[x]: [o]s[tls

1 1 — —

IhgE: (A2~Ao) < (DR2~DRo)

DK FERELERES

(A3) « 0

IR BEERDMANBEEIFERANMRIMNML (A2~A0) , &
FEAMRSNM (A3) A “07 .
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TADARB (Transfer data to register AD from Accumulator from register B)

H85%5: Do Do

FH IBEGE FRECY Bk 5

[x[o[o[o[3[x]s[o]o[1]: [2[[s]s

1 1 — —

I4E: Qls=1: (AD7~AD4)« (B)
(AD3~ADo)< (A)
Q13=0: TADAB =NOP

2%: AIDFERIES

IR FELLICER AR (A/DISHIFFRQLIAbIL3 (Q13) MINE
Hh U R, BEESBMARGRILEEESRNS4
{iI (AD7~AD4) . FFRANMABEED LK FERK4
{iL (AD3~ADO0) .
FEADFERET (A/DIEHIFFEQLALI3 (Ql3) KA
B’A 07 B, IBESENMTFNOPES.

TAIL (Transfer data to Accumulator from register 1)

H2889: Do Do

FH IBEGE FRECY BRE

[x[o[o[ e[ ]e[o]a]x]: [[[3]s

1 1 — —

IhEe: (A) « (11)

2% hETEHIES

FEIRER: S PETS S FERILM N RE LR FFRA.

TAJ1 (Transfer data to Accumulator from register J1)

H85%5: Do Do

FH IBEGE FRECY B 5 1

[1[ofo[1]ofofo]o[1]o]z [2]4] 2}

1 1 — —

e (A) « (J1)

2% BITEOERS

IR BRITEOEHNSFRIINAREZEFTFSRA.

TAKO (Transfer data to Accumulator from register KO)

H85%5: Do Do

FH IBEGE FRECY B 5

[x[o[o[]o[x]e[1]2]o]: [2[s[e]s

1 1 — —

InkE: (A) « (KO)

2% WMA/HHES

FERILAR: S HEIRERIT I B PSR KOM N AR X B A
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TAKZ1 (Transfer data to Accumulator from register K1)

H85%5: Do Do

FH IBEGE FRECY Bk 5

[x[o[o[]o[x]x[o]o[1]: [2[s[s]s

1 1 — —

hEE: (A) « (K1)

2% WMA/HHES

AR S EIRERIT I B A RK I N AR B FFRA.

TAK?2 (Transfer data to Accumulator from register K2)

H2889: Do Do

FH IBEGE FRECY BRI

[x[o[o[]e[x]x]o]x]o]: [[s[als

1 1 — —

EE: (A) « (K2)

2% WA/HLHIES

AR S EIRERIT I B R K2R N B R R B F FRA.

TAL1 (Transfer data to Accumulator from register L1)

H2889: Do Do

FH IBEGE FRECY BRI

[x[o[o[]e[o[x]o]x]o]: [2[«[als

1 1 — —

IhEE: (A) « (L1)

2% WA/HLHES

LA S EREEE I B FRLIM AN A X B FERA.

TALA (Transfer data to Accumulator from register LA)

H2889: Do Do

FH IBEGE FRECY BRE

[1[ofo[1]ofo[1]ofo[1] [2[4] o}

1 1 — —

IhRE: (A3. A2) < (AD1. ADo)
(A1, Ao)« 0O

S ADERIES

I RE: IS EFERADRIR2ML (AD1. ADo) BRI AEIXEIFFEA
BIS21I (A3, A2) , HFESRAMIK2GI (A1, Ao B “07 .
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TAM | (Transfer data to Accumulator from Memory)

#125%5: Do Do

FH IBEGE

FRECY

B S

[1fofalslofo]ififili]e [2]c]is

INgE: (A) < (M(DP))
(X) « (X)EXOR(j) j=0~15

2%: RAM « FiFsREMEZES

FMIEAE: FISMODP)HIA AR X FERAR, BEERXHARF
IAFRAERITIZERS, HERREIFERX

TAMR (Transfer data to Accumulator from register MR)

#H188%5: Do Do

FRECY

B

[xJoJo[x o[t o[o]]o}: [2[5]z]s

kE: (A) « (MR)

2% BEHIES

LRI R s FERMRE A REZBIFFRA.

TAPUO (Transfer data to Accumulator from register PUO)

H8888: Do Do

FH IBEE

FRECY

B S

[1[ofo[1]o]1]o[s]2[1] [2[5]7}ss

HigE: (A) < (PUO)

2% WMAN/HHES

AR ¥ ERTH FERPUOMA R REE FERA.

TAPUL (Transfer data to Accumulator from register PU1)

#125%5: Do Do

FH IBEE

FRECY

B S

[2oJo[x[o[x[x]s[x]o. [[s[e]s

IIRE: (A) « (PUL)

2% WMA/HHES

IR B ERITH FERPUIMA S EER FERA.
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TAPUZ2 (Transfer data to Accumulator from register PU2)

#125%5: Do Do

FH IBEGE

FRECY

B S

[1[ofolsofa]a]a]a[a] [2]5]Fhs

IIRE: (A) « (PU2)

2% WMA/HHES

IR ERITH FERPUZM AR EEE FERA.

TAQLI (Transfer data to Accumulator from register Q1)

#125%5: Do Do

FH IBEE

FRECY

B S

[+[oJo[x]o[o]o[x]o[o]: [2[[4]s

IfgE: (A) « (Q1)

2%: AIDFERIES

R BADEHIBFRQIM N B REBIFHFRA.

TASP (Transfer data to Accumulator from Stack Pointer)

H85%5: Do Do

FH IBEGE

FRECY

B 5 1

[o[o[o[ e[ ]e[o]o[o]- [o[s[o]s

IhkE: (A2 ~ Ao) « (SP2~SPo)
(A3) « 0

D% FEREEEES

LRI AR - IS HEAR IS § (SP) M B AE IR E| FFRRAMIKSML (A2~A0),

HFERANRRN (A3 A “07 .

TAV1 (Transfer data to Accumulator from register V1)

H85%5: Do Do

FH IBEGE

FRECY

B 5 1

[ofo[o[ o[ ]e[x]o[o]: [o[s[4]s

hEE: (A) « (V1)

2% PEHEHEES

A PR B ERVIN AR EEEFFEA.
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TAV2 (Transfer data to Accumulator from register V2)

H85%5: Do Do

IBEGE FRECY B

[ofo[o[ e[ ]o[x o[ x]: [o[s[5]s

1 1 — —

InHE: (A) « (V2)

2% PEHEHEES

I PR B ER V2 AR REEIFFEA.

TAW1 (Transfer data to Accumulator from register W1)

H85%5: Do Do

IBEGE FRECY B

[x[o o[ o o [o[x]x]: [2[«[als

1 1 — —

IhEE: (A) « (W1)

2% ERFIRIEES

LA S ERFIEHI B FREWINA A EEIFEFRA.

TAWS2 (Transfer data to Accumulator from register W2)

H85%5: Do Do

IBEGE FRECY B

[<[o[o[]o[o[3]1]o[o]: [[«]c]s

1 1 — —

InkE: (A) « (W2)

2% ERFIRIEES

LA I ER RIEHI B FREW2M AN A E X B FEFRA.

TAWS (Transfer data to Accumulator from register W5)

H8888: Do Do

IBEE FRECY B

[1[ofo[1]ofo]1]s]2[1] [2] 4] Flis

1 1 — —

IhRE: (A) « (W5)

D% ENFREES

IR I ER FIEHI B FRWSHM AR X B FERA.
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TAWS (Transfer data to Accumulator from register W6)

#185%5: Do Do FH EECE FRECY Bkt 14
[<[o[o[s o[ o[o[o[o]. [[s[o}s | s : = -
IhRE: (A) « (W6) k. ERTSFBIRERS

AR I ER SRIEEI B FRWe N A E X B FEFRA.

TAX (Transfer data to Accumulator from register X)

H2889: Do Do FH A% FRECY Bk 1
[o[o[o[«To] e o[o[ [0 [o[s[2}s [ 1 ' - -
hEe: (A) « (X) N FEREEEES

AR BETERXMASEERFEFERA

TAY (Transfer data to Accumulator from register Y)

H2889: Do Do FH A% RECY Bk 1
[o[o[ofofo e[ a[e[e[x]: [o[a[F}s [ 1 ' - -
IhEE: (A) « (Y) N FEREEEES

HMIRA: BEFRYNASEEIFERA.

TAZ (Transfer data to Accumulator from register Z)

H88%3: Do Do FH EIEA%L FRECY PR
ool lohlh [EEe |2 | & | = -

IhRE: (A1, Ao) « (Z1. Zo) N FEREEEES
(A3, A2) <0 IR BEESZMABERINFTERANKL (AL AD , F

FRANS26I (A3, A2)  “07 .
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TBA (Transfer data to register B from Accumulator)

#185%5: Do Do FH EECE FRECY Bkt 14
[o[o[oo]o[o]a[x[e[o}. [o[o[e}s | s : = -
EE: (B) « (A) N FiEREgEES

IR BETERANASEEXRFFHRB.

TC1A (Transfer data to register C1 from Accumulator)

#l88%5: Do Do FH A% FRECY Bkt & 14
[<[o[x[o]a[o]a[o[o[o]. [2[ala}s | s : = -
IhkE: (C1) « (A) 53 WAN/MEES

MR BEEFESANASEEIROREFRIEHFERCL

TDA (Transfer data to register D from Accumulator)

#2853 Do Do FHE JE3R- Ry RECY PR G
[o]o[o[o[1[o]x]o]o]s): [o]2[s]e [ 2 : - -
If1fE: (DR2~DRo) <« (A2~A0) N FEREEEES

IR BHESRANMKIMG (A2~A0) BIREEZIZRFERSD.

TEAB (Transfer data to register E from Accumulator and register B)

HLE8%5: Do Do FH EEA% FRECY BRE&H
CoTolo[e[e[alalolalek pllale [ 2 [ & | - -

IkE: (E7~E4) « (B) k. FESEEERES
(Ea~Eo0) « (A) HHIEIR: BEFRBMAREEIFERENSML (E7~E4 \ F

FRANMNABFEEFHFERENRALL (E3~E0) .
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TFROA (Transfer data to register FRO from Accumulator)

H85%5: Do Do

FH IBEGE FRECY Bk 5

[x[o[o[o[3[o[x]o]o[o]: [2[2[a]s

1 1 — —

IhkE: (FRO) « (A)

2% WMA/HHES

IR BEEFRANRSEEROREFRIEH FERFRO.

TFR1A (Transfer data to register FR1 from Accumulator)

H85%5: Do Do

FH IBEGE FRECY Bk 5 1

[x[o[o[o[3[o[x[o]o[1]: [2[[s]s

1 1 — —

IhkE: (FR1) « (A)

2% WMA/HHES

IR BEEFRANASEEIROREHRIEHFERFRL

TFR2A (Transfer data to register FR2 from Accumulator)

#125%5: Do Do

FH IBEE FRECY B S

[x[oJo[o]s[o]s[o]]o]: [2[2[als

1 1 — —

IIRE: (FR2) « (A)

2% WMA/HHES

IR BEEFRANRSEEIROREH I FERFR2.

TFR3A (Transfer data to register FR3 from Accumulator)

#125%3: Do Do

FH IBEGE FRECY B S

[2oJo[o[ o < o[x] 1) [2[2[e]s

1 1 — —

IIRE: (FR3) « (A)

2% WMA/HHES

IR BEEFRANRBEEIROREF I FERFRI.
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TI1A (Transfer data to register 11 from Accumulator)

H85%5: Do Do

FH IBEGE

FRECY

Bk 5

[1[ofofofo]s]o]s]s[s]s [2[1] 7}

IhgE: (11) « (A)

2% PEHEHEES

IR BEEFERANRASEE DEEEFERL.

TJ1A (Transfer data to register J1 from Accumulator)

H85%5: Do Do

FH IBEGE

FRECY

Bk 5 1

[<[o[o[o[o[o[o[o]2]o]: [2[o[2]s

INEE: (J1) « (A)

2% BITEOEKS

MR BEFRANRSEET BTSN FERIL

TKOA (Transfer data to register KO from Accumulator)

H85%5: Do Do

FH IBEGE

FRECY

B 5 1

[x[oJo[o[o[x[ o[ <] [2[x[als

INgE: (KO) « (A)

2% WMA/HHES

IR BEHEFRANRSEET EMREETH F1FRKO,

TK1A (Transfer data to register K1 from Accumulator)

#125%3: Do Do

FH IBEGE

RECY

B S

[x[oJo[o]o[x]o[x]o[o]: [2[]a]s

IRE: (K1) « (A)

2% WMA/HHES

FHERIRIA: BEFRANRSEET EREETH FFRHRKL
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TK2A (Transfer data to register K2 from Accumulator)

HEEF: Do Do

FH IBEGE FRECY Bk 5

[x[o[oo]o[]e[x o[ x]: [2[a[5]s

1 1 — —

INgE: (K2) « (A)

2% WMA/HHES

MR BEFRANRSEET RREETH FFRHRK2,

TL1A (Transfer data to register L1 from Accumulator)

H2889: Do Do

FH IBEGE FRECY BRI

[x[o[o[o]e[o[x]o]x]o]: [[o[als

1 1 — —

haE: (L1) « (A)

2% MA/HLHIES

HRIRA: BEFRANRSEET R FFSRLL

TMA | (Transfer data to Memory from Accumulator)

#125%3: Do Do

FH IBEGE FRECY B S

[efofalolafafififilil [2[B]ils

1 1 — —

8 (M(DP)) « (A)
(X) < (X)EXOR(j) j=0~15

S%: RAM - HFEHERIEES

HRI: ERTERANRNEERZEIMOP)E, BEFEHRXHARM
MEFERBEH#ITEERRS, EERREINFESRX.

TMRA (Transfer data to register MR from Accumulator)

HEEE5: Do Do

FH BEGE FRECY PR

[x[o[e[o]e[x]e[1]x]o]: [[i[e]s

1 1 —_ —

INgE: (MR) « (A)

2% BpEHES

AR BEEFERANAREEINMMZFHFEFREMR.
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TPAA (Transfer data to register PA from Accumulator)

H85%5: Do Do

IBEGE

FRECY

B S

[x[o]x o[ o[ [o[ <o) [2[alals

I1&E: (PAO) « (A0)

2% ERFIRIEES

LR BHEERANRIRNM (Ao AEHFIEREREEFEER

PA.

TPSAB (Transfer data to Pre-Scaler from Accumulator and register B)

HEEF5: Do Do

FH

BEGE

FRAECY

PR SR

[x[o[eo[a e[ x]o[1]: [[s[e]s

1

1

I1gE: (RPS7~RPS4) « (B)
(TPS7~TPS4) « (B)
(RPS3~RPS0) « (A)
(TPS3~TPS0) « (A)

D% ERFIRIEES

IR B EFRBMAREEI MO SRR EMBF TSR
RPSHISALL. FFERAMABKLEE S SRRFT IR

EMHFFRRRPSHIMEAL.

TPUOA (Transfer data to register PUO from Accumulator)

H85%5: Do Do

IBEGE

FRECY

B S

[x[oJo[o[a o ]x[o] 1] [2[z[o]s

TIgE: (PUO) « (A)

2% WMA/HHES

MR BEEFRANRSEED LHIEHIFEFRPUO.

TPU1A (Transfer data to register PU1 from Accumulator)

H8888: Do Do

IBEE

FRECY

B S

[x[oTo[o[a[o[[x]xo) [2[z[els

HgE: (PUL) < (A)

2% WMAN/HHES

IR BEFRANRSEED LRI FERPUL.
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TPUZ2A (Transfer data to register PU2 from Accumulator)

H85%5: Do Do

FH BEE:

FRECY

B S

[1[oolo]a]o]s]a[s[1]e [2]2]Fs

TIgE: (PU2) « (A)

2% MAN/HHES

MR BEFRANASEET LRI FERPU2.

TQ1A (Transfer data to register Q1 from Accumulator)

H85%5: Do Do

FH BEE:

FRECY

B 5

[x[o[oo[oo[o[1]e[o]: [2[o[4]s

IhEE: (QL) « (A)

S AIDERIES

IR BEEFRANRBEEZADEHFFRQL.

TRGA (Transfer data to register RG from Accumulator)

HL2EF3: Do Do FH A% RECY PR G
[2o[o[o[o]o]x]o[o[1]. [2[o[e)s | 1 : - -
IMkE: (RGO) « (Ao) % FIEHIES

AR : B EFRANRIENM (Ao AEMEERMEH FHERERG.

TSIAB (Transfer data to register SI from Accumulator)

#12585: Do Do FH IEEE FRECY PRtk
[<[o[e[o[a[[xlo[o[o}: [2[s[ehs | s : - -
IhEE: (SI7~Sl4) « (B) o2 BITEORS

(SI3~SI0) « (A)

FIRA: BEERBMARERIFERSIEAL (SI7~Sl4)
FERANABEEREFESRSIBEML (SI3~Slo) .
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TV1A (Transfer data to register V1 from Accumulator)

H85%5: Do Do

FH BEE:

FRECY

B A

[o[ofolofa]s]s]a[s]1]e [o]3]Fls

hEE: (V1) « (A)

2. hEHTHIES

MR BEFRANASEEE hEEHIFERVL.

TV2A (Transfer data to register V2 from Accumulator)

H85%5: Do Do

FH BEE:

FRECY

B A

[ofo[oo[x[[s]1]1]o]- [o[a[els

IngE: (V2) « (A)

2. hEHTHIES

IR BEFRANASEEE hEEHIFERV2.

TW1A (Transfer data to register W1 from Accumulator)

H8888: Do Do

FH BEE

FRECY

B

[1[o[o]o]ofo[1]1[1]o]. [2]0]E]s

EE: (W1) « (A)

2% ENFRERS

IR BEFRANAREEEENFEHFFRWL.

TW2A (Transfer data to register W2 from Accumulator)

HEEF5: Do Do

FH Rk

FRAECY

BRASSR

[1[ofo[ofofo[1]a[2]1]s [2[0]Fis

INEE: (W2) « (A)

2% ERFRIEES

IR BEFRANAREEEENFEHFFRW2.
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TWH5A (Transfer data to register W5 from Accumulator)
H138%3: Do Do FH A% FRRCY PR E1E
HODODREOAONENE N

Ih&E: (W5) « (A) DA ERFIRIEES

IR BEFRANRSEEE ENFEH FFRW5.

TWG6A (Transfer data to register W6 from Accumulator)

HL28%55: De Do FH EEES RRCY PR E1E
LREEERRER, BR[|

ThEE: (W6) « (A) o2 EREEHES

IR BEFRANRSEEEENFEH FFHRWE.

TYA (Transfer data to register Y from Accumulator)
HL38%3: Do Do FH EEE FRECY PR
CooToTo[e[e[a[alolok [lelehe [ 2 T = | =
EE: (Y) « (A 2% HFEREEEES
IR BHETFRANASEEIFESRY.
WRST (Watchdog timer ReSeT)
HEF8: Do Do FH# BECE FRECY PR
[1]o[1]0][1]0]0]0]0]0]. [2]A] 0] 1 1 (WDF1) = 1
IhiE: (WDF1)=17? N%E: HE
(WDF1) «<- 0 EMIEAE: REITAEMNERE (WDFLD) A “17, FHiEHREWDFL

ARRET—FIES, BURBERITT KBS

S, MREMITDWDTIES RILAIMITWRSTIES, Ht
FILEIMEREEIIEE.
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XAM j (exchange Accumulator and Memory data)

H85%5: Do Do

FRECY

B A

[1fofalafofa]ifififi]e [2]0]i]s

& (A) <« — (M(DP))
(X) < (X)EXOR(j) j=0~15

2% RAMAEFRREMEXES

LR FEBMOP)HAARIEERANNAER NG, BEHERXH

MAEFEFRMERTEERS, RERREFIFFS
X

XAMD | (eXchange Accumulator and Memory data and Decrement register Y and skip)

&M, Do Do o A FRECY B g
[1]oaa]a]a]ilililil: [2]F]ilws 1 1 — ) =15

hEE: (A) « — (M(DP))
(X) « (X)EXOR(j) j=0~15
(Y) « (Y) -1

5% RAMIIEFSE1E1£ES

HRIEA: ERMOP)MARMEERANNRZIRE, BEERXH

AARFMILAFROE#ITEESRN, HERREFIFER
X

7o, BEERYMARHL, MRELRHA “15”7 , ik
BT—FIEC, BUHMBENITT—FES,

XAMI j (exchange Accumulator and Memory data and Increment register Y and skip)

H2% Do Do

FH

SRR FRECY BB

@ [afofalafafolifi[ifi]o [2[€]i]s

1

1 — Y)=0

e (A) « - (M(DP))
(X) < (X)EXOR(j) j=0~15
)« (Y)+1

2% RAMMF R EEEES

IR ERMOP)MARMEERANANRZIRE, BEEFERXH

AARFMIAFROEHITZERN, HERRFISER
X

55, BEERYPREML, MRELERK “07, 7Bk
BT—FIES, BUMBERITT—FIES,
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RThRES ] HHRES K%

» ERog ] = A
2L | BEFS B i Ih&E
Do Ds D7 De Ds D4 D3 D2 D1 Do | 163455 | # £
TAB 0000011110|0 1 E| 1 1 (A) « (B)
TBA 00000111 0 0 E| 1 1 (B) « (A)
TAY 00001111 01 F| 1 1 (A) « (Y)
TYA 00000110 00 C| 1 1 (Y) < (A)
TEAB 00001101 01 A| 1 1 (E7~E4) « (B)
(E3~Eo0) « (A)
TABE 00010101 0 2 A| 1 1 (B) « (E7~Ea)
(A) « (E3~Eo)
F
# | TDA 00010100 0 2 9| 1 1 (DR2~DRo) « (A2~A0)
=
& | TAD 00101000 0 5 1| 1 1 (A2~A0) « (DR2~DRo)
* (A3) « 0
s
g | TAZ 00101001 0 5 3| 1 1 (A1, A0) « (Z1. Z0)
4 (A3. A2)« 0
TAX 00101001 0 5 2| 1 1 (A) « (X)
TASP 00101000 0 5 0| 1 1 (A2~A0) « (SP2~SPo)
(A3) « 0
LXY X,y 1 Xx3x2X1LXxX0y3y2y1yo|3 X VY 1 1 (X) «x. x=0~15
(Y) «<y. y=0~15
R
A
M | 1zz 0010010z1z0/[0 4 8| 1 1 | @«z z=0~3
bils
BNy 00001001 1|0 1 3| 1 1 | e+
<
DEY 00001011 01 7| 1 1 () < (V) -1
TAM j 01100 jj|j 2 Cc j| 1 1 (A) < (M(DP))
(X) < (X) EXOR (j) j=0~15
R
A | XAMj 0110 1 jj|j 2 D j| 1 1 (A) <— (M(DP))
M (X) < (X) EXOR (j) j=0~15
fA
% | XAMD] 01 1 1 1 jj | 2 F j| 1 1 (A) <— (M(DP))
= (X) « (X) EXOR (j). j=0~15
g8 (Y) < (V) -1
2]
& | XAMI | 01 1 10 jjj 2 E j 1 1 (A) «— (M(DP))
% (X) < (X) EXOR (j)~ j=0~15
B NeM+1
AN
&
TMA j 0101 1 jj|j 2 B j| 1 1 (M(DP)) « (A)
(X) < (X) EXOR (j) j=0~15
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BB

r
785

CY

LRI

BEFRBYAREZRFEFRA.

BEERANRNBEEEFEFHREB.

BEERYHAREEZFERA,

BEERANNBEEZIFTERY.

BEFRBHAR RS ERENSLL (ET~ED)
FHEHBANABEXENFFHRENIKANML (Es~Eo) .

BEERENDAN (E7~E4) ABIEEESFEB.
HEREMIRAGL (E3~Eo) NBEERSERA.

BEERANIEINML (A2~A0) RBEEIEEIZFERED.

BEFRDMNAEET FEFERARIMIML (A2~A0) .
FHESANRSM (A A “07 .

BEESEZINNAEEIFTESRANIKGI (AL Ao
EHERAE2HI (A3 . A2) 5 “07 .

BEERXHRBEEIFTERA

BHRIES (SP) HABFEEFFRANIKINML (A2~AD
HFESANREM (A TR “07 .

()=0

(Y)=15

B ENF R R EXEANTFEX. L FROEYENTERY.

EEEHIRFMITIXYIESH, BT RVNITHLXYIESH, BMESHATEREAILXYES.

BRI FROEZRANTFRZ

BHEESYHASML. EARER, MRFERYHHEN 07, MBHBT 58S
MBERK “0” , MBEMITT—FKIES.
BEESEYHARRL. EARER, NREFERYWREA “157,
WMRLRA “157 , FHBEENITTFT—FKES.

RPRBET—FES:

(Y)=15

=0

EBMOPHAREZEEFHFRAR, BEFERXHNASMILNFRMEHITEERN, HERRFINFEF
#&Xo

EBMOP)HIEFRANABRZIRE, BEFEXMULNFEMEHITEESH, HERRFIFTESRX.

ERMOP)EEFRANRERMRE, BEFRXHABFMINFRNERITEERSN, HERRFIFTF
#/X. I, BEERYHARML, WRELERA “157 , HMBHET—£ES: WRAHAH “15”7 , FHuE
HITT—FE<.

ERBMOP)MEFRANABRIRE, BEFEXMULNFENEHITEESH, HERRFIFTESREX
79, BEERYHARML MRELRHN “0” , MBRBET—FES. MRELERTHA 07, #MEER
TT—%4E<.

ERSEFERANNBEXEMOP)E, BEEFERXHASMILNFRMNEHTEERSN, HERRFIFE
X,
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1543 % A
L | BEHS . 1 Ihie
Do Ds D7 Ds Ds D4 D3 D2D1 Do | 163485 | & | ®
LAn 000111 nnnn|{0 7 n 1 1 (A) < n. n=0~15
TABP p 00100pap3p2pipo|0 8 p| 1 3 | (SP)« (SP)+1
+p (SK(SP)) « (PC)
(PCH) «~p. p=0~31
(B) « (ROM(PC))7~4
(A) < (ROM(PC))3~0
FE(UPTF) = 18,
(DR1. DRo) « (ROM(PC))9. 8
(DR2) «- 0
(PC) « (SK(SP))
(SP) « (SP)-1
AM 0000001010 |0 0 A| 1 1 | (A) « (A)+(M(DP))
& | AMC 000000101 1|0 0 B| 1 1 | (A) < (A+HM(DP)+(CY)
g (CY) « #fix
a‘;‘ai
~ | An 000110nnnn|0 6 n 1 1 | (A) « (A)+n. n=0~15
AND 0000O0O11000|0 1 8| 1 1 | (A) < (A) AND (M(DP))
OR 00000110010 1 9| 1 1 | (A) « (A) OR (M(DP))
sc 000000011 1|0 0 7| 1 1 | (CY)«1
RC 00000O0O0O110|0 0 6| 1 1 | (€Y)«0
szc 0000101111|0 2 F| 1 1 | (CY)=0?
CMA 0000O011100|01cC| 1 1 | (A«®A)
RAR 000001110101 D| 1 1 [ CY[~{AsA2A1A0
SBj 00010111jjlosc| 1 1 | (Mj(DP)) « 1. j=0~3
+
s
?’E RB j 00010011 jjl0o 4cCc| 1 1 | (M{(DP)) « 0. j=0~3
5 *
A
<
SZBj 00001000 jjlO0 2 j| 1 1 | (Mj(DP))=0?. j=0~3
SEAM 00001001100 2 6| 1 1 | (A)=(M(DP))?
SEAnN 0000100101|0 2 5| 2 2 | (A)=n. n=0~15
tt 000111nnnn|{0 7 n
L2
=
S
~
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7
B S HiK A
cY
EEEA — | BIAAFEMNENENTEREA.
EEEHRFNITLAIR SR, BRTRVMITHLAIESIN, BESHMAEREMLAES.
— — | BHTpMFERDMNFERAN N A E R (DR2 DR1 DR0 A3 A2 A1A0)28IROMAE R [X Abit7 ~4.
bit3~045 5% £ E HFEB. FHEHEA.
ESMNESX R IFFREUPTFIIRA 1 “17 B, SROMIER X Bbito~ 8% X 2 725 DAY{K 24 (DR1. DRO) ,
SEEDMRSNAL (DR2) 24 “07 .
AT S, (ERLEHER (SK .
— — | EESEAMLEMOP)HAE, LRRENEEFSEA.
HAMABEFRE.
— 0/1 | FEHBAMEMDOP)MABRFIHRMIFECYHMAE, HRRFEFESAFIFRECY,
=0 — | HFERANAARMEIFEMEN, SREFEIFESEA.
HAIRE (CY) MABRTT. MBZELER L, MSERITT—&ES.
MRA LR, FBRBT—5ES.
— — | BEERANASFTIMOP)MARIITIBES, ERREFINEESA.
— — | BEERANASFTIMOP)RAARIITIBIES, SRIFRFINEESEA.
— 1 | BHEHRE (CY) B (D) .
— 0 | #B#ELRE (CY) BE.
(CY)=0 — | AR (CY) MR H “07 B, BT —K#ES. aRh “17, MEERITTI—£ES.
P EIRE (CY) AT,
— — | BEERANABLINIMIRERIFESEA,
— 01 | BE#HERE (CY) , BEERANNARBEREIRLL.
— — | BM(OP)RIENL (HIEIFEMNEFREN MABSERM (L .
— — | BMDOP)BIEHRL (RIIANFEMEFEENGD MASEE,
(Mj(DP))=0 — | WERMOP)MEL (HIIAFERMEEN MAER “07 , MMBT—%ES.
Hrh, j=0~3 mEA “17 , MYERITT—FES.

(A)=(M(DP))

(A)=n
H, n=0~15

MREFFFANAZTFIMOP)HAARIBE, MBBET—FES. MRFTHEE, RBEPITT—FES.

NREERANNBFAFROEMEE, FRET—FES. MRTHE, MBEPITT—RES.
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1598 = | @
n% | BEHS | o= ke
DoDs D7 Ds DsDaD3D2D1Do | 1654153 | B | #
Ba 0l1asasas4a3zazaitao| 1l 8 a 1 1 (PCL) « a6~ao0
+a
BLp, a 00111pap3p2prpo| 0 E p 2 2 (PCH) <~ p. p=0~31
+p (PCL) «<-a6~ao0
i
E4 l100asasa4sazazatao | 2 a a
B
/%\
BLAp 0000O0100O0O0O0 1 O0 2 2 (PCH) «~p. p=0~31
(PCL) « (DR2~DRo0. A3~A0)
100ps00pP3p2prpo| 2 p p
BM a OlOasasa4a3zazalao |1l a a 1 1 (SP) « (SP)+1
(SK(SP)) « (PC)
(PCH) « 2
(PCL) «-a6~ao0
f BMLp, a |00 110p4ap3p2prpo|(0 C p 2 2 (SP) « (SP)+1
2 +p (SK(SP)) « (PC)
i (PCH) <~ p. p=0~31
;E l100asasasa3zazatad| 2 a a (PCL) « a6~a0
PN
~
BMLA p 00001100000 3 0 2 2 (SP) « (SP)+1
(SK(SP)) « (PC)
100ps00pP3p2pipo|2 p p (PCH) «~p. p=0~31
(PCL) < (DR2~DR0. A3~A0)
RTI 0001000110|0 4 6 1 1 (PC) « (SK(SP))
(SP) « (SP)-1
iR
E RT 000100010O0O|0 4 4 1 2 (PC) « (SK(SP))
B
P (SP) « (SP)-1
RTS 0001000101 |0 45 1 2 (PC) « (SK(SP))
(SP) « (SP)-1
DI 00O0OOOO1O0O0O|]0 0 4 1 1 (INTE) O
El 00000001010 OS5 1 1 (INTE) « 1
SNZz0 000O0111000|0 3 8 1 1 (V10)=0: (EXF0)=17?
;} (EXF0) « 0
7 (V10)=1: SNZO=NOP
&l
=
A
<
SZNIO 00001110100 3 A 1 1 112=0: (INT)= “L” ?
112=1: (INT)= “H” ?
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4500 Bf

B

ch =

CY

LRI

IR ¥BEIE—TIAtita.

TUSNERS: BRI TIpRYitita.

TUMNERS: BB EIH T pAI B FRDIFFRAR KN A5 E 9t ik (DR2DR1DR0A3A2A1A0)2.

TRHIFREFIRA: AAI2Aitbital FI2F

FEFEM: BEATIpAititar) Fi2RF-

FiEFAR: ARAHRRPpHNEERDINFERANA SIS E i (DR2DR1DR0A3A2A1A0)2KI FI2FF -

TS Bk

IR BT AMIEIE R E 2 £ 2R .
BEERIES (X, Y. 2) . HEAIHRECY. BEHURZS. BHLALXYEEARBINOPIRZS. BHEEA. F5%£EB
B 1B R E E B BT AT ATIRTS

NFREFREZARIL FRRFMRER.

NFEFERZFRLFREFNESF, TEHERET—FES.

V10=0: (EXFO)=1

112=0: (INT)= “L”

[12=1: (NT)= “H”

B RIS (NTE) BE, REMPEHAEZEILKRE.

BT RS NTE) B4 (1), BERDPUTEE TR

ERETSH FEFESVIAbIt0 (V10) MARN “07 B, MRIMEROFETIERIRE (EXFO) A “17 , iEsh
O HTIERIFEEXFOFE, ARMMT—KIES.

WMBIREEXFOA “07 , FMMBEMITT—&KIES.

ERHEHFESEVIADLI0 (V1o MAAA “1” i, iIESSNOPIESEMN.

TEPETHTFIFEFRRILAbI2 (112) MAAA “07 B, WMRINTIIMMBFER “L7 , ST —FES:
WMRHK “H” , RBEHITT—HEL.

EREEFIFFRRILMbI2 (112) MREA “17 B, MRINTIIMMEFR “H” , SMBBT—FES;
WMRHB L7, BMBERITT—FKES.
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4500 Bf

54T = | g
% | EoHS R T
Do Ds D7 D6 Ds D4 D3 D2D1 Do | 164183 | % | &
TAV1 0001010100[0 5 4| 1 1| A« v
TVIA 0000111111[0 3 F| 1 1| (V1) « (A
;,;TAVZ 0001010101[0 5 5| 1 1| (A« (v2)
&l | Tv2A 0000111110|0 3 E 1 1 (V2) « (A)
TAIL 10010100112 5 3| 1 1| (A« @)
TI1A 10000101112 1 7| 1 1| 1)« @®
TPAA 10101010102 AA| 1 1 | (PAO) « (A0)
TAW1 10010010112 4 B| 1 1| (A« W1
TW1A 10000011102 0E| 1 1| (W1« (A
TAW2 1001001100|2 4cC| 1 1| (A« W2)
TW2A 10000011112 0 F| 1 1| W2)« (@A)
TAWS 10010011112 4 F| 1 1 | (A) « (W5)
TW5A 10000100102 1 2| 1 1 | (W5)« (A
TAW6 1001010000|2 5 0] 1 1 | (A) « (We)
TW6A 10000100112 1 3| 1 1 | (We)« (A
TABPS 10011101012 7 5| 1 1 | (B)« (TPS7~TPS4)
(A) < (TPS3~TPS0)
iE
gg TPSAB 10001101012 3 5| 1 1 | (RPS7~RPS4) « (B)
1% (TPS7~TPS4) « (B)
1’,5 (RPS3~RPS0) < (A)
S (TPS3~TPS0) « (A)
TAB1 1001110000[|2 7 0] 1 1 | (B)« (T17~T14)
(A) « (T13~T1lo)
T1AB 1000110000[2 3 0] 1 1 | (R1L7~R1L4) < (B)
(T17~T14) < (B)
(R1L3~R1L0) « (A)
(T13~T10) « (A)
T1HAB 1010010010[2 9 2| 1 1 | (RIH7~R1H4) « (B)
(R1IH7~R1H4) « (A)
TAB2 10011100012 7 1| 1 1 | (B)« (T27~T24)
(A) « (T23~T20)
T2AB 10001100012 3 1| 1 1 | (R2L7~R2L4) < (B)
(T27~T24) « (B)
(R2L3~R2L0) < (A)
(T23~T20) « (A)
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4500 Bf

ch =

B S
cy

LRI

BRI ERVIN A B EEZFTERA.

BEERAR N BEZR hETHEH FEFRVL

BT S ER V2R N B EEE T EFRA.

BEFRAR N B XE P ETHTH FFRV2.

BT E FERILM RS EEEFTERA

BEFRAN A REZR P FERIL

BHEEFRANRIRG (Ao MINBEEEIERRITHFFRPA.
B ER BT H HFERWIN RS EIER FESRA.
BEFRAN A AEZR EMNFITH FERWL.
B EMNBIEH FERW2H AR EXBFERA.
BEERANNAEZR EMNFITF FHERW2.
B ERBRIEH FFERWSH AR EXBFEFRA.
BEERAR N AEZR MRS FHFHRWS.
B EMBRIEH FERWEH N B EXBFFRA.
BEERAN N REZR EMFITF FEHRWe.

BRSNS AL (TPS7T~TPS4) BN BIRIEEISFEB.
BRSNS EEARL (TPS3~TPS0) BN BIRIEEISFREA.

BEERBHY AN AL XA LI DA (TPS7T~TPS4) AN HIE NN HFFBRPSHI 44T
(RPS7~RPS4) , }HEEFH[ANABKZIER NS MZHKAAL (TPS3~TPS0) S S RIE NS
HFERPSHIEARL (RPS3~RPS0) .

BERBINEAE (T17~T14) BRAEXEEEFEB.
BEMRIMIRAGL (T13~T1l0) BIHNBEEEFESEA.

BEEEBHAAEEIEMBIMNSA (T17~T14) HEMBIMNEMHSHERERILASALL
(R1L7~R1L4) , }BBEFEBANABEREEEMBLIAKRAN (T13~Tlo) MEMBIMNEMHFES
R1LBI{EASL (R1L3~R1LO) &

BEERBHNAREREIEMSBINEMHFESRRIHMGFAL (RIHT~R1IH4) .
BEESANAB KR EMNZLINENTSEBRINAKAGL (RIH3~R1IH O .

B ER 2 EAGL (T27~T24) BN BILIXEISEEB.
B ERER2BYRANGI (T23~T20) BN BIEIETIFFEA.

B EERBIABEXRERSE2MFAL (T27~T24) FEM B2 ENBFEFRR2LAIS AL
(R1L7~R1L4) , #} BB HFERANABEIEEEREE200RAML (T23~T20) FIEREE2MEMH FFE
R2LHIKAI (R2L3~R2L0) &

Rev.1.01 2008.03.18 page 126 of 143 RENESAS

RCJ03B0013-0101




4500 Bf

R = | m
% | #HOHS R e
Do Ds D7 D6 Ds D4 D3 D2 D1 Do | 1634153 | 2l
T2HAB 1010010100|2 9 4] 1 1 | (R2H7~R2H4) « (B)
(R2H3~R2Ho) « (A)
TIRIL 10101001112 A 7| 1 1 | (T1) « (RIL)
Z | T2R2L 10100101012 9 5| 1 1 | (T2) « (R2L)
By
g5
i | szt 1010000000|2 8 0| 1 1 | (V12)=0: (T1F)=17
1:5 (T1IF) <0
P (V12)=1: SZNT1=NOP
SNZT2 10100000012 8 1| 1 1 | (V13)=0: (T2F)=17
(T2F) «- 0
(V13)=1: SNZT2=NOP
IAPO 1001100000|2 6 0] 1 1 | (A < (PO)
OPOA 1000100000|2 2 0] 1 1 | (PO) < (A)
IAP1 10011000012 6 1| 1 1 | (A« P
OP1A 10001000012 2 1| 1 1 | (P1) <« (A)
IAP2 1001100010|2 6 2| 1 1 | (A1, Ad) < (P21. P20)
(A3. A2)« 0
OP2A 10001000102 2 2| 1 1 | (P21. P20) <« (A1. Ao)
IAP3 10011000112 6 3| 1 1 | (A1. Ad) < (P31. P30)
(A3, A2)« 0
OP3A 10001000112 2 3| 1 1 | (P31. P30) <« (A1. Ao)
% | C© 0000010001 [0 1 1| 1 1 | D)«1
I}
N
’4‘%‘ RD 0000010100[0 1 4| 1 1 | ) <0, (Y)=0~5
I}
H
s | sD 0000010101[0 1 5| 1 1 | ) «1, (Y)=0~5
A
A
SzD 00001001000 2 4| 2 2 | (D(Y)=0?, (Y)=0~5
0000101011|0 2 B
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4509 B

FEoE St

=
S

CYy

IR

V12=0: (T1F=1

V13=0: (T2F=1

BEERBAREEEEMBZ2MNEMEFTERR2HA S 4L (R2H7~R2H4)
& FRAN R ARIXE ER 2N EMHFFRR2HANKANL (R2H3~R2H0)

ERBIMNEMHFERRILAAN B EIZE TR E1

ER 2B EMH ST FRR2L A B E LR ERTEE2

S H SERVIMbI2 (V1) BMAEA “07 B, tNRERSB1IFHERFETIFA “1”7
1HETERIFETIFESR, RERBET—%ES.

WRIRETIFA “07 , BBEHITT—FKIEL.
EREZFIFFRVIAbI2 (V1) MREA “17 B, HiIESS5NOPESEMN.

ERREEH S FEEVIADbIL3 (V1s) MAAHA “07 B, MRERFE2HEHERIFET2FA “17,

2HhETERIRET2FEE, ARMET—%IES.
WMBRIRET2FA “07 , MMERITTI—FES.
ERPHEH S ESEVIMDbI3 (V13) MAAA “1” B, LIESS5NOPIESEM.

. FLEERT RS

FAS E R 25

(B(Y)=0

18 OPORYIINE X B H1F28A.

BEERANRN I M EEHOPO,

Bim APLRY AN RIE T FRRA.

BEEZANASH L EHOPL,

Him OP2RMNR X B F FRRARK2ML (AL, AD)
EERAS2MI (A3, A2) BIREHR “07 .

BEERANIKEGL (AL, Ao) BIR R B OP2.

Him AP3RMNEE B FERAMIK2AGL (AL, Ao
HEEBANS2MI (A3, A2) BIRAEHR “0”7 .

HBEERANIK2MI (AL, Ao) BIREHBiHOPS.
B ODREEM (1) .
BHiIEODMEERYHASEERHOFE.
HHmODMEFRYHASEERmAOEMN (L .

MRHHODHFFRYMASTEENKROMASTA “0”7 , BHET—KES.
WMRA 17, RBERITT—HREL.
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4500 Bf

84 =) |
nE | BEFS N gﬂ IR
Do Ds D7 Ds Ds D4 Ds D2 D1 Do | 1641 | 2 | #
TFROA 10001010002 2 8] 1 1 | (FRO) < (A)
TFR1A 10001010012 2 9| 1 1 | (FR1) « (A)
TFR2A 10001010102 2 A| 1 1 | (FR2) « (A)
TFR3A 10001010112 2 B| 1 1 | (FR3) « (A)
TC1A 1010101000/2 A B| 1 1 | (€L« (@A)
TAPUO 10010101112 5 7] 1 1 | (A) < (PUO)
TPUOA 10001011012 2 D| 1 1 | (PUO) « (A)
TAPUL 1001011110[|25E| 1 1 | (A < (PUL)
o | TPUIA 10001011102 2 E| 1 1 | (PUL) « (A)
I}
N
/| TAPU2 100101111125 F| 1 1 | (A) « (PU2)
’&ﬁ]
i | TPU2A 10001011112 2 F| 1 1 | (PU2) < (A)
/%
TAKO 10010101102 5 6| 1 1 | (A) « (KO)
TKOA 10000110112 1 B| 1 1 | (KO)« (A)
TAK1 10010110012 5 9| 1 1| (A) < (KD
TK1A 10000101002 1 4] 1 1| (K1)« (A)
TAK2 100101101025 A| 1 1 | (A« (K2)
TK2A 10000101012 1 5| 1 1| (K2) < (A)
TALL 10010010102 4 A| 1 1 | (A) <« (L)
TL1A 100000101020 A| 1 1| (LY) « (A)
TABSI 10011110002 7 8] 1 1 | (B) < (Sl7—Sl)
(A) < (Sla~Slo)
TSIAB 1000111000/2 3 8| 1 1 | (Sl7~Sh) < (B)
(Sla~Slo) < (A)
TAJL 10010000102 4 2| 1 1| (A«
i
& | TIA 10000000102 0 2| 1 1 | @)« ®
0
=3
,;'\ SST 10100111102 9 E 1 1 (SIOF) «- 0, FIABITIZEORZE IR
SNZSI 10100010002 8 8| 1 1 | (v23)=0: (SIOF)=1?
(SIOF) « 0
(V23)=1: SNZSI=NOP
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4500 Bf

GH i

B LRI AR

CYy

— — | BEERANAREEEROMHERITHFFRFRO,
— — | BEERANAREEImEOMEERIETHFERFRL
— — | BEERANASFEE R OH L RRITH T EFERFR2,
— — | BEERANAREEERHOMEERITHFFRFRS.
— — | BEFRANRBEEIHORER RIS FFRCL.
— — | BLAEHSFHERPUOK N BEXRFHERA.

— — | BEERANARKZED LHITH FHFRPUO.

— — | BLAERFERPUIN A BEXEFFRA.

— — | BEFRANREHLEE ERITH FFEPUL.

— — | BRI FERPUZHI N B EIXEIFTERA.

— — | BEERANRNBEEE ERiEHIFFRPU2,

— — | BRMEEEH FERKON A BE X FTERA.

— — | BEERANRBEEE R RERTH FFRRKO,

— — | BREMREEHFERKINASEZRFERA

— — | BEERANARE R RRERITH FFRKL.

— — | BRI FERKQIASEERFERA,

— — | BEERANARE R RRERITH FFRK2.

— — | BRMREZHSESLINAREZBFEFSRA.

— — | BEERANRBE R RREH FESRLL.

— — | BEEESIHEAR (SIT~Slh) HIRBEER S FEB.
HERSIHEAAL (SI3~Slo) R BIEER S ERA.

— — | BEERBMAAEEEFERSINGAL (SI7~Sl4) |
SHEHBANABEXENFESESIHEML (SI3~Slo) .

— — | BERETEOEHEFERIINASELRFTERA.

— — | BEERANRBEEE BITIEOERFFRIL

— — | BHBETEOREMBERERIFESIOFES, FRBITEONEZEMZERET.
V2:=0:(SIOF)FL | — | ZEFBEHZFIFFRRV2HIbI3 (V23) BIRAN “0” B, MRBITEOLEFZWLERITE (SIOF) 2 “17,
FABIRESIOFEE, RARRBET—FES,

WMRFRESIOF A “0” , MBERITTI—FIES.
RIS H FESSV2/IbIt3 (V23) BIRAAR “1” B, tIES5NOPIESEM.
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4500 Bf

1541 = 53]
NE | BEFS N gﬁ] I gE
Do Ds D7 De Ds Da D3 D2 D1 Do | 16t | 8 |
TABAD 10011110012 7 9 1 1 | Q13=0: (B) < (AD9~ADs)
(A) < (AD5~AD2)
Ql3=1: (B) « (AD7~ADa4)
(A) « (AD3~ADo)
TALA 10010010012 4 9 1 1 | (A3. A2) « (AD1. ADo)
(A1, Ao)« 0O
TADAB 10001110012 3 9 1 1 | Q13=1: (AD7~AD4) « (B)
(AD3~ADo) « (A)
Q13=0: TADAB = NOP
A | TAQL 10010001002 4 4| 1 1 | (A« (Q1)
/
D | TQlA 10000001002 0 4| 1 1 | (Q1) « (A
33
# | ADST 10100111112 9 F| 1 1 | (ADF)«o0 .
= Q13 =0: FIAA/DEES
& Qla=1: LEEEBHIKRIET
SNZAD 10100001112 8 7 1 1 | (V22)=0: (ADF)=17?
(ADF) « 0
(V22) = 1: SNZAD = NOP
CRCK 1010011011 [2 9 B 1 1 EIFRCIRS BRI
gg TAMR 1001010010[2 5 2 1 1 | (A) « (MR)
=
#l | TMRA 10000101102 1 6| 1 1 | (MR) « (A)
/_;
TRGA 10000010012 0 9 1 1 | (RGo) « (A0)
NOP 0000000O0O0OO|O O O] 1 1 | (PC) « (PC)+1
POF 000000O0O010|0 0 2 1 1 | #BIRAMEZHER
EPOF 0001011011|0 5 B 1 1 POFiE4EX
SNZP 0000000O0O111|0 0 3| 1 1 | (P)=1?
WRST 10101000002 A 0| 1 1 | (WDF1)=1? (WDF1)<« 0
H
E
DWDT 10100111002 9 C 1 1 RFEIRERSZIEEEL
SRST 0000000O0O0T1I|0 0 1 1 1 RBEEN
RUPT 0001011000(|0 5 8| 1 1 | (UPTF)«0
SUPT 00010110010 5 9 1 1 | (UPTF) «1
SVDE" 1010010011[2 9 3 1 1 RAMEZ RS, 1K EHN EEEE
E. 7 BBR H AR
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4500 Bf

=
Bt S w PRI R
cYy

— — | ZEADERER (A/DIRFIFESEQLIALIL3 (Ql3) MINAN “07) B, 1$EHFRADMSAI (AD9~ADS) .
4fs (ADs~AD2) fRiXE|FFEB. FEHRA.
LSRR (A/DIEHIFFRQLAILI3 (Q13) MAAEN “17) K, R EFHFRMSANL (AD7~AD4) |
k4L (AD3~ADo0) %iZBIEFFREB. FEHRA.

— — | BFFRADIE24I (AD1. AD0) HIRRIEIERFESRANS2MI (A3 A2) ,
HFERARK2ML (A1, A0) A3 “07 .

— — | EHERBEERE (A/DISHFEFEQLIMbI3 (Q13) MARN “1” i) , BEEEBHMAAEEDLREF
BHIZAAL (AD7~AD4) . HERANABEZE LR FERIKAGL (AD3~ADOD) .
AEADEHRIE AT (A/DIZHIFFEQLIALIL3 (Q1l3) MINAN “0” B , IthIES SNOPIESZM.

— — | BADEHFEESRQLMNASKZBFESEA,

— — | BEESANABKIZZADEHFEFSQL.

— — | BADIIRERIFE (ADP) FE, EADHRERR (A/DIEHFEFEQLAI3 (Qls) MKAN “0” M)
FrHGAIDEEE, 7 LbEE SR ER A (A/DIRHIBSFRQIMNMIbI3 (Q13) MAAEN “17 B FFi4 bt 8aET.

V2=0:(ADP=1 | — | TEFRETSHIFERV28bi2 (V22) MARHA “07 i, MRADHFIRERIFE (ADP) A “1” , #EHRE

ADFREE, AEMHT—K#ES.
MRFRFBADFA “07 , MBERITTI—FIES.
PR T EFEEV2MbI2 (V22) MAAEA “17 B, tiES5NOPIESEM.

— — | EBFEXIN)IERRCIRS B .

— — | BRI B EEMRE A A E XTI HFEREA.

— — | BEERANANBERERMEHFESEMR.

— — | BEERANRRA (A0 HIRAFZTIE S FERRG.

— — | =RME: BFITEESEMNEM 1, HERE.

— — | MRERITEPOFIESFIMITPOFIES, KE@IET ARAMEMRMER .,

— — | MRKITEPOFIES, KIEMPOFIESHAR.

(P)=1 — | mREBIFE (P) MABA “17, MBET—£ES: WRK “07 MBERITT—FES.
BBk, mBiREPHAAHARE.,
(WDF1)=1 — | MRBVREMERE (WDFLD) A “17 , HIEREWDFLEE, REHHBT—£ES.

MRA “0” , MPERITT—FES. B, MRERITOWDTIESFEEENITWRSTES, HIIAE
R ET: O R=R it v = et 8

— — | MRHITDWDTIES, FiaEEAIT EIZEMWRSTIESEILERITMER .

— — | EERZE .

— — | BEHBSERLFIREUPTREE.

— — | BERASERIFHRERUPTFELM (L .

— — | ERAMEMMERRT, FRBERNEEEREY.
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4509 Bf

ISR R
G70000]07T000
Do~D+(000000/000001000010000011000100000107/000110000711001000001001]001010001011/00110000T101/001 11000111} " "
D3~ 16i#

oo || 00 [ 01| 02| 03 | 04 | 05 | 06 | 07 | 08 | 09 | 0A | 0B | OC | OD | OE | OF |10~17|18~F

0000| o |NoP|BLA | SZB |BmLA| — |TAasp| A | LA |TABPITABPI _ | _ lpvi|BMmL| BL | BL | BM | B
0 o | o] o | 16

0001| 1 |SRST|CLD SfB - | = |1AD ’1* L1A TA13P Tﬁ“?" — | — |BML|BML| BL | BL | BM | B

o010 2 |poF| — |SZB| — | — |tax| A | LA |TABPITABP| _ | _ Ipgvi|BMmL| BL | BL | BM | B
2 2| 2 | 2 | 18

0011| 3 |snzp| Ny |SZB| — | — |7az | A | LA |TABP\TABPI 1 _ lgmL|BML| BL | BL | BM | B
3 3| 3 | 3 |19

0100| 4 | DI | RD |szD| — | RT |TAV1 ’: '-f TA4BP T’;ﬁp — | — |BML|BML| BL | BL |BM | B

0101 5 | EI | SD |sEAn| — |RTS [TAV2 g‘ '-5A TASBP T/;ap — | — |BML|BML| BL | BL |BM | B

0110| 6 |Rc | — |sEam| — |Rrmi | — | A | LA |TABPITABPI 1 lpvi|emL| BL | BL | BM | B
6 | 6 | 6 | 22

0111 7 |sc |pev| — | = | = | = | A | LA |TABPITABPI 1 lpgvi|eMmL| BL | BL | BM | B
701 7] 7 | 23

1000| 8 | — |AanD| — |snzo| 2 |rupt| A | LA |TABPITABPI _ | _ oy |BwmL| BL | BL | BM | B
0 8 | 8 | 8 | 24

1001 9 | — | or |TA| — | Y% |supr| A | WA [TABPITABPI | pwi |BMmL| BL | BL | BM | B
1 9 | 9 | 9 | 25
Lz A | LA |TABP|TABP

1010| A | AM |TEAB|TABE[SNZIO| ol e el - BML [BML| BL | BL | BM | B
Lz A | LA |TABP|TABP

1011| B |AMC 5 [EPoF| | SR TEEITOERL — 1 — lemL | BmL| BL | BL | BM | B
RB | SB | A | LA |TABP|TABP

1100| ¢ | TYA |cmA Sl o el | - BML [BML| BL | BL | BM | B
RB | SB | A | LA |TABP|TABP

1101| D RAR Tl s s | e | — | — |BmL|BML| BL | BL |BM | B
RB | SB | A | LA |TABP|TABP

1o £ [1BA|TAB| — (Tvaal | | | 5a [qe | a0 | = | — [BML|BML| BL | BL [BM | B
RB | SB | A | LA |[TABP|TABP

1111 F Ty [szc |[TviA| 2L S L s | hs | e | e |~ BML [BML| BL | BL | BM | B

ERAHBFRFBFIN RIS SHIXIL R . D3~DoRRANZFIBHEARL, Do~DaRTHBRIBHISOLL. FIFT, ERT T IXLGHY
163 FITE. F1FIESH2FHEL2M, EMBESHFELIFHBMER. 2FESHE2FHRMN T RMT.

E.OR 7 RTWEBERREER.

H2F

BL 10 Oaaa aaaa
BML 10 Oaaa aaaa
BLA 10 OpO00 pppp
BMLA | 10 OpO0 pppp
SEA 00 0111 nnnn
SZD 00 0010 1011
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4509 Bf

R LRI

110000}

D9~D4{100000{100001|100010{100011/100100{100101{100110;100111{101000{101001{101010{101011{101100101101{101110{101111] .
111111

D3~ 161
Do %UE 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F [30~3F

0000| 0 | — | — |OPOA|TIAB| — [TAWS|IAPO |TABT|sNzT1| — |wRsT| TA | TP | AN XEVEXANDY |y

0001 1 - — |OP1A|T2AB| — — | IAP1 | TAB2 |SNZT2| — - T'\:IA T'L1\M X?M XA1MI XA1MD LXY

0010 | 2 |TJIA|TW5A|OP2A| — |TAJ1[TAMR|IAP2 | — — |TTHAB| — T,\?{IA T';M X';M X'ZMI XAQAD LXY

0011| 3 | — |[twealor3a| — | — |TAn |1aP3| — | — |svDEt| — T'\é'A TgM XgM X’;M' XA;V'D LXY

0100 | 4 |TQIA|TKIA| — | — |TAQ1| — | — | — | — [T2HAB| — T'Z'A TQM Xf‘lM XﬁM' XA"‘V'D LXY

0101 5 — |TK2A| — |[TPSAB| — - — |TABPS| — |T2R2L| — TI\;IA TéM X'gM XP;SMI XA;VID LXY

10| 6 | — |MRAl — | — | = |Tako| = | = | = | = | - |T¥A T’g"" XQM X%M' XAQ”D LXY

0111 7 | — |MA| — | — | — [APUO| — | — [sNzaD| — |TIRIL T'\7"A T’;M X’L;M X’L;M' XA;V'D LXY

1000| 8 | — | — |[TFROA[TSAB| — | — | — |TABSI[SNZSI| — |TC1A T'\é'A TQM XQM X‘;M' XAE';"D LXY

1001 | 9 |TRGA| — |TFRIA|TADAB|TALA|TAK1| — |TABAD| — - - T'\élA TgM XQM XP;)MI XA;)VID LXY

TMA | TAM | XAM | XAMI |XAMD
1010 | A |TL1A TFR2A TAL1 | TAK2 TPAA 10 10 10 10 10 LXY

1011 | B — | TKOA|TFR3A| — [TAW1| — - - — |CRCK| — T_'IV1IA T.'IA.]M Xft]M X?:\/II Xﬁ';AD LXY

TMA | TAM | XAM | XAMI |XAMD
1100 | C TAW2| — - - — |[DWDT| — 12 12 12 12 12 LXY

TMA | TAM | XAM | XAMI |XAMD
1101 | D TPUOA| — - - - - - - - 13 13 13 13 13 LXY

TMA | TAM | XAM | XAMI |XAMD
1110 | E [TWI1A TPUIA| — — |[TAPUT| — - — | SST| — 14 14 14 14 14 LXY

TMA | TAM | XAM | XAMI [XAMD
1111 F |TW2A| — |[TPU2A| — |TAWS[TAPU2| — - — |ADST| — 15 15 15 15 15 Xy

ERAH BRI RIS WX LR . D3~DoRRANZFIGEEARL, Do~DaRTHBRIBHIFOLLI. FIFT, ERT T IXLGHY
163 FIM . H1FIESH2FHEL2M, EMIBESHFELIFHBMER. 2FESHE2FHRMN T RM=.

E.OR 7 RTWEBERRERER.

g2 « "REEAHFHRR.
BL 10 Oaaa aaaa
BML 10 Oaaa aaaa
BLA 10 O0p00 pppp
BMLA | 10 0p00 pppp
SEA 00 0111 nnnn
SZD 00 0010 1011
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4500 Bf

GESES
¥t KEEE
s m B £ # HEE AL
VDD HIREBE — -0.3~6.5 Y,
Vi WMAMBE PO. P1. P2, P3. Do~Ds. — —0.3~VDD+0.3 \Y
RESET. XN
\Y HMARE INT. CNTRO. CNTR1. SiN. Sck — —-0.3~VDD+0.3 Y
\Y/ HMIANBE ANo~AINS — —0.3~VDD+0.3 \Y
Vo HiHEBE PO. P1. P2, P3., Do~Ds Wi RIRE ABUERTS —-0.3~VDD+0.3 Y
RESET
Vo HWtHEmE CNTRO. CNTR1. SouT. Sck i BIRE ABIERTS —-0.3~VDD+0.3 \%
Vo MiiE  Xour — —-0.3~VDD+0.3 \Y
Pd by F 3 Ta=25°C 300 mw
Topr TENERE — —20~85 °C
Tstg RERE — —40~125 °C
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4500 Bf

WHEEITEHE 1 (FEREIEER, Ta=—20~85°C. VbD=1.8~5.5V)

s ;m H % # AUE{E By
=N il BX
VDD MR E f(STCK)<6MHz 4 55 \Y
(EERAREIERSEE) f(STCK)<4.4MHz 2.7 5.5
f(STCK)<<2.2MHz 2 5.5
f(STCK)<1.1MHz 1.8 5.5
VDD miREE f(STCK)<4.4MHz 2.7 5.5 Y
(fEEFARCHRFRD)
VDD MR 1.8 55 \Y
(TEfFE &S 2R A
VRAM RAMR¥F £ RAMZ {15 1.6 5.5 v
Vss BB E 0 \%
VIH “H” BEHNBE PO. P1. P2, P3. Do~Ds 0.8VDbD VDD \Y
XIN 0.7Vbp VDD
RESET 0.85VDD VDD
INT. CNTRO. CNTR1. SIN. SckK 0.85VDbD VDD
ViL “L” BIEMARIE PO. P1. P2. P3. Do~Ds 0 0.2VDD \Y
XIN 0 0.3VDD
RESET 0 0.3VDD
INT. CNTRO. CNTR1. SIN. SckK 0 0.15VDD
IoH(peak) | “H” B4 IE{E BT PO. P1. P2, P3. Do~Ds VDD=5V -20 mA
CNTRO. CNTR1. SouT. Sck | Vpp=3V -10
loH(avg) | “H” BF4HMiHFH BT PO. P1. P2. P3. Do~Ds VDD=5V -10 mA
GE) | CNTRO. CNTR1. SouT. Sck | Vpbp=3V -5
loL(peak) | “L” B34 B HB37E PO. P1. VDD=5V 24 mA
CNTRO. CNTR1. SouT. Sck | Vpbp=3V 12
P2. P3. RESET VDD=5V 10
VDD=3V 4
Do. Di. D4. Ds VDD=5V 40
VDD=3V 30
D2. D3 VDD=5V 24
VDD=3V 12
loL(avg) | “L” BT mE | PO. P1 VDD=5V 12 mA
GP CNTRO. CNTR1. SouT. ScK | Vpbp=3V
P2. P3. RESET VDD=5V
VDD=3V
Do. Di. D4. Ds VDD=5V 30
VDD=3V 15
D2. D3 VDD=5V 15
VDD=3V 7
TloH(avg) | “H” BFERHER PO. P1. P3. CNTRO. CNTR1. SouT. Sck -40 mA
P2. Do~Ds. —40
TloL(avg) | “L” BERZHER PO. P1. P3. CNTRO. CNTR1. SouT. Sck 60 mA
P2. Do~Ds. RESET 60

. M FE AR A 100ms A B B E A (E.
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4500 Bf

WIEITEME 2 (FEREIEER, Ta=—20~85°C. VDD=1.8~5.5V)

we W A & # A #h
=N #AY =N
f(XIN) &35 S BiEER VDD=4~5.5V 6 MHz
(EEAREIEIRER) VDD=2.7~5.5V 4.4
VDD=2~5.5V 2.2
VDD=1.8~5.5V 1.1
25 RS VDD=2.7~5.5V 6
VDD=2~5.5V 4.4
VDD=1.8~5.5V 2.2
4. 8RN VDD=2~5.5V 6
VDD=1.8~5.5V 4.4
f(XIN) IS GED) | vpp=2.7~55V 44 MHz
(FEEFRRCIRER)D
f(XIN) HINE HiEER VDD=4~5.5V 4.8 MHz
(FEEERERS BN, FH VDD=2.7~5.5V 3.2
SNERETERAT ) VDD=2—5 5V 16
VDD=1.8~5.5V 0.8
25 SRR VDD=2.7~5.5V 48
VDD=2~5.5V 3.2
VDD=1.8~5.5V 1.6
4. 8ER VDD=2~5.5V 4.8
VDD=1.8~5.5V 3.2
f(CNTR) | ERTEESMEBIINIRE CNTRO. CNTR1 f(STCK)/6 | Hz
tw(CNTR) | RS 2EIMEREIN B HA CNTRO. CNTR1 3/f(STCK) s
C“H” #0 “L” B
f(Sck) BITIEOMBNIAE Sck f(STCK)/6 | Hz
tw(ScK) BITEOMRMANEE Sck 3/f(STCK) s
C“H” #0 “L” BkidZERE)
TPON al=ch =X va:2F ) GE1) | VbD=0—-1.8V 100 us
B R _EFATE

F1. BTFRCIRFMAIRHINEZIMNERI . BAFBRVIMBSFERENEZM, MUALIEEIMEEH (BEEMBEE , BEN
FRABEFEHRED B RENE.
2. ABEM34509GAHHE B E A Eg.
LR AR EBE &K MRER, HRFERESETSIMAVss3 B Z B AR EHEEEERS, FRERBERERIEFEITEEN
RN EZ BT RESETSIBEGAN “L” BE.

{ERME ISR {E FARCIgHRAT 18 FRSMER AT ShBT
f(STCK) A f(STCK) A f(STCK) A
[MHz] [MHz] [MHz]
6 4.8
4.4 4.4 3.2
2.2 16
HEREIT R
11 WHFIEITHRY 0.8 WFIEITERY
) N
18 2 2.7 4 55 Voo 2.7 55 Voo 18 2 2.7 4 55 Voo
\Y| v \Y]

RGgRT4H (STCK) EITEHE
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4500 Bf

R 1 (FERBEEN,

Ta=-20~85°C. VDpD=1.8~5.5V)

s m H M EFH Y %gf e B
VOH “H” #iBE PO. P1. P2, P3. Do~Ds VDD=5V loH=—10mA 3 v
CNTRO. CNTR1. SouT. Sck IoH=-3mA 4.1

VDD=3V IOH=-5mA 2.1
IOH=—1mA 2.4
VoL “L” WitHeE PO, P1. VDD=5V loL=12mA 2 \Y
CNTRO. CNTR1. SouT. Sck loL=4mA 0.9
VDD=3V loL=6mA 0.9
loL=2mA 0.6
VoL “L” #HmE P2, P3. RESET VDD=5V loL=5mA 2 \Y
loL=1mA 0.6
VDD=3V loL=2mA 0.9
VoL “L” #H & Do. D1, D4, Ds VDD=5V loL=30mA 2 v
loL=10mA 0.9
VDD=3V loL=15mA 2
loL=5mA 0.9
VoL “L” #i@mE D2, D3 VDD=5V loL=15mA 2 v
loL=5mA 0.9
VDD=3V loL=9mA 1.4
loL=3mA 0.9
IH “H” WINBR  PO. P1. P2, P3. Do~Ds VI=VDD 2 pA
RESET. INT
CNTRO. CNTR1. SIN. Sck
I “L” #INESR  PO. P1. P2, P3. Do~Ds | VI=0V -2 pA
RESET. INT Ki%#EPO. P1. P2, D2. D3
CNTRO. CNTR1. SIN. Sck | E#i
RpU ik d::h | PO. P1. P2. D2. D3 VI=0V VDD=5V 30 60 125 kQ
RESET VDD=3V 50 120 250
VT+—VT- | iFfF RESET VDD=5V 1 \Y
VDD=3V 0.4
VT+—VT- | &5 INT. CNTRO. CNTR1 VDD=5V 0.2 v
SIN. Sck VDD=3V 0.2
f(RING) | PIERHRSE =5 B $ 5 2 VDD=5V 200 500 700 kHz
VDD=3V 100 250 400
VDD=1.8V 30 120 200
AF(XIN) ERIRE GB) VDD=5V+10% ,Ta=25°CH 1> +17 %
(FEERRCIR% I, FEEIMERIICHIRE) VDD=3V+10% ,Ta=25°CH1:(» +17

. EER RCIRHR, LHfER 33pF BISMERA.
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4500 Bf

A 2 (FERBIEER, Ta=—20~85°C. VDD=1.8~5.5V)

we % B WS " *’:ﬁf —— #h

IDD MIEEE | CPU{TH VDD=5V f(STCK)=f(XIN)/8 1.2 2.4 mA
(EFERAREIERE) f(XIN)=6MHz f(STCK)=f(XIN)/4 1.3 2.6
GE1. F2 f(RING)={Z 1t f(STCK)=f(XIN)/2 1.6 3.2
f(STCK)=f(XIN) 2.2 4.4

VDD=5V f(STCK)=f(XIN)/8 0.9 1.8 mA
f(XIN)=4MHz f(STCK)=f(XIN)/4 1 2
f(RING)=1% 1t f(STCK)=f(XIN)/2 1.2 24
f(STCK)=f(XIN) 1.6 3.2

VDD=3V f(STCK)=f(XIN)/8 0.2 0.4 mA
f(XIN)=2MHz f(STCK)=f(XIN)/4 0.25 0.5
f(RING)=fF 1L f(STCK)=F(XIN)/2 0.3 0.6
f(STCK)=f(XIN) 0.4 0.8

CPUiz{Th} VDD=5V f(STCK)=f(RING)/8 50 100 HA
(EFERREBIRHEER) | fXIN)=1=1E f(STCK)=f(RING)/4 60 120
GEL. *2) f(RING)=1E1T f(STCK)=f(RING)/2 80 160
f(STCK)=f(RING) 120 240

VDD=3V f(STCK)=f(RING)/8 10 20 HA
f(XIN)={F 1t f(STCK)=f(RING)/4 13 26
f(RING)=3&1T f(STCK)=f(RING)/2 19 38
f(STCK)=f(RING) 31 62

RAMZ {31550t Ta=25°C 0.1 3 pA
(ERITPOFESHED) VDD=5V 10
GE3) VDD=3V 6

E1. EEAA/DREREN, M EADI/ERR (IADD) .
2. &£ M34509G4H B, hn_LARrEAN ik TIERR (IRST) .
3. 7EfEM M34509G4H BT SVDE 5% R, M0 LRBEMEN B TIERTE (IRST)
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4500 Bf

A/D BiRERERIEIT R (B LRREER,

TR B ER, Ta=—20~85°C)

we " 2 — *}”gﬁ —— #0

VDD miRBE Ta=0~50°C 2 55 \%
Ta=—20~85°C 2.7 55

Via LEEDLTPNEERE 0 VDD \%

f(ADCK) | A/DEFhSRER GE) | Vob=4~55V 0.8 334 | KHz
VDD=2.7~5.5V 0.8 123
VDD=2.2~5.5V 0.8 61.2
VDD=2~5.5V 0.8 15.3

£ AD BFSPEIE X

WERE | MRIMR? —» FHHH(STCK)
T i ——> FESFHR(INSTCK)
””””””” 110 1
45357 i : PR ER B $41 4 B A/DEF $h5E BY
Ry ey BT i R (353 57) mEgEEHm) | A/DEHR(ADCK)
100 1
XN O — el
eme| “0--- !
f(ADCK) A
[kHz]
334
123
61.2
A/DE 4
HEFTITEN
15.3
0.8 5
2 22 27 4 55 \Z)D
V]

A/D B4 (ADCK) E{T&HE
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4500 Bf

A/D #51heSau4FE (FEIRBIBER, Ta=—20~85°C)

s ;B ME S =0 izﬁ e -4
— R 10 bits
— HKMHIRE Ta=0~50°C. 2.2V<VDD<2.7V +4 LSB
Ta=—20~85°C. 2.7V<VDD<5.5V *2

— ML EIRE Ta=0~50°C. 2.2V<VDD<2.7V £0.9 LSB
Ta=—20~85°C. 2.7V<VDD<5.5V +0.9

Vot THMRAE VDD=2.56V 0 7.5 15 mv
VDD=3.075V 0 7.5 15
VDD=5.12V 0 10 20

VEST R E R T VDD=2.56V 2552.5 | 2560 | 2567.5 | mV
VDD=3.075V 3064.5 | 3072 | 3079.5
VDD=5.12V 5100 | 5110 5120

— @IHEE (BRIRERIN) Ta=0~50°C. 2.0V<\VDD<2.2V +8 LSB

IADD AIDI{ERR GED VDD=5V 300 900 pA
VDD=3V 100 300

TCONV AID¥5#A (8] f(ADCK)=344KHz 31 us
f(ADCK)=123 KHz 85
f(ADCK)=61.2 KHz 169
f(ADCK)=15.3 KHz 676

— PR BR iR 8 bits

— ILERB[IRE GE2) VDD=2.56V £15 mv
VDD=3.072V #15
VDD=5.12V +20

— PLER AR LLB A 8] f(ADCK)=344KHz 4 us
f(ADCK)=123 KHz 11
f(ADCK)=61.2 KHz 22
f(ADCK)=15.3 KHz 88

1. 7EFFAA/DEE SR, JFIADDINZIIDD (FRIRRT) -
2. WFLRSBEXITHIBIEENIRE, EHREERMASD n T, N DA BMREES LR BE Vref BB BEMREUTITE

RitH:

LR Vref BB EE

VDD
Vref= ———— x n
256

n: E7FE AD B (n=0~255)
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4500 Bf

R B Bkt (FERBIEER, Ta=—20~85°C)

#e % B M o %zf —
VRST" SMEE (FEERD GGE2) | Ta=25°C 2.6 \Y
—20°C <Ta<0°C 25 3.1
0°C <Ta<50°C 2.2 3
50°C <Ta<85°C 2 2.7
VRST* M E (RRESD (G£3) | Ta=25°C 2.7 \Y
—20°C <Ta<0°C 2.6 3.2
0°C <Ta<50°C 2.3 31
50°C <Ta<85°C 2.1 2.8
VRST*-VRST™ | #illBEf#HE 0.1 \Y
IRST TiERR (G¥4> | VbD=5V 50 100 pA
VDD=3V 30 60
TRST FI| E Bt 8] GG£5) | VDD—(VRST-0.1V) 0.2 1.2 ms

i¥1. BBM34509GAHA B A E N AL B% .

2. HWMEE (VRST) RERBEMNEEEGNNFBERFEBEE (VD) MNEMTHEMFESMNMBEE.
3. WMEE (VRsTY) RAREERNEREMETHFBARBEE (VoD) MEM EHARBRREMAMERE.
4. 7EM34509G4H, K EHM B TIERR (IRST) #ANZIEIRER (IbD) .
5

. FIERTE (TRST) RERIFEERE (VoD) FEMNEMI TR “VRST —0.1V” B F=4% Sk 1k AIRTE],

HARFE

GESE Mi

=] 5IHI(ES)%

Mi+1

ARG AT STCK

i M4 Do~Ds

P0o~P03
P10o~P13
P2o0. P21
P3o. P31

i A Do~Ds

P0o~PO03
P1o~P13
P2o0. P21
P3o. P31

TR\ INT
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4509 Bf

HEIIMERTE

JEITA Package Code [ RENESAS Code [ Previous Code

wAssmyp) |

P-SSOP24-5.3x10.1-0.80 ‘ PRSP0024GA-A ‘ 24P2Q-A

0.29 |

24

100AaAAAAAL

He

*1

%HHHHHHE

Detail F

As

NOTE)
1. DIMENSIONS 1" AND "2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION 3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

Reference
Symool | i Nom | Max
D 100 | 101 | 102
3 52 53 54
A — | 18 | —
A — | — ] 21
At 0 0.1 02
b, 03 035 | 045
c 018 | o2 0.25
] o | — | s
He 75 78 8.1
e 065 | 08 0.95
y — | — ] o010
L 04 06 08
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(EIRE3 4500 BHEUE R
. BITAS
Rev. | ®fTH = BT
1.00 2006.03.22 — WM AT
1.10 2008.03.18 6 & T ¥ 4: B X Sck 5|HIAgITIA.
45 &7 & GA-L 89iF: B XH X Sck 5IMIENIER.
57 &34 7 B WD-1 B,
62 ER WA-1 BT i 5.
63~65 BT “QzROM HIZHER" .
66 BT (7): BXREX Sck 5| HIRYITIA.
72~75 EBMT “BXEENEEEN .
- 83. 84, 96~98. 117. 123. 127. 129, 131 T:
&80T H X SNZ0. SNZT1. SNZT2. SNZSI. SNZAD. WRST 54 HY
gk,
137 BT Tw(ScK): SR ITH OSMBMNIRE - BITHE OSMMANEE.
140 BT AID RSB ITRY: RERH (ADCK) EBITHRHE.

[MHz] — [kHZ]
MipR T ElfR:  “ERMEIRRE" .




RenesasTech nology Corp. Sales Strategic Planning Div. Nippon BIdg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1.

-
e

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.

Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

. You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass

destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.

. All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, 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 products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )

Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.

. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability

of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.

. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications

or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

. You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,

movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as

swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

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