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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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s T D (340D

- LA E (84D

(4) HWHKRFER (SK)
R A HER P 7725 (SK) FH 4 Bk, TR Z e 4 RTFRETY . (B2, AR PRI ERRTY UL RPUTERIRS
(TABP p)i, A g0 i 1 BE 3 A7 a% SK, FTLADAZIE R 7F [ Al X Se b B, v ARl 4 2.

(5) T{EMRYGIHILE

512 & B F E £ B & #
Do~D3 Frig
%2 Vop
D4~D7 FrEE CGREBIESE “17 ) | TH&EKE OFF
Frig CatiBigERE “07 )
%32 Voo THGEKRE OFF

Eo. E1 FEE GaiHBiFESE “17 ) TH@AE OFF
FrEg ChaitirERE “0” )

#1%2 Vob THGAKRE OFF
E2 FF %

E1EE Vss
Go~G3 Frig CaiHgiEsRE “17 ) | THSAKE OFF

FrEE CRIEBiIESEE “07)

#1%2 Vob THGKRE OFF
CARR Frik

(3%#%2) Voo 31BIF0 Vss 5| HIBTATEFE ST
c ATERRFENEE, CHRELUEREERZAERERRSIM.

(6) EREE
O T B R B I
FERA BT 88 1. BN 28 2 ITF BRI, DAZ0AE (S 145 B I 28 I 45U R e v H
@ {7 I I 4 B 1 R
TEMGERTES 1. I 8% 2 SR i, A2 S0 15 145 I SR T4, AR 0T 5008 1 1B 4 (TABL. TAB2).
O 5 CE | 58 I 2R (WD T) ¥ 5= 450
HTAEWDT DhRe AR, W v AT WRST #521IAL &
O 5 X E NE N A RL PIVEREF I
FEER 28 LISATH 4 B 8% 1 TN A7 2% RL EAEIENT, SOERL ER 2% 1 T 8 & NP5 AN s .
O ¢ EM A L UM Eus T I g
WSR2 N3 (WDT) I bits e 28 1 T HE0E, SE7E e 28 L IS T IF R B i 48 1 R 2B T U
HHIE, KA K £256us (IR HATINTE: 8.0us) MMiRZE. FEgnFEN I EIbiR 2.
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4283 B

O 15 A5 112 I 28 2 [y i g

TEAF T A 2 B, DR e A 2 N i & I P 1l
O K5 NFINEK /74 R2H 1 = S0

FEENT 28 2 IBATH LA E I 2% 2 TN 728 R2H 5K, UWIEAR L 88 2 T EE M5 AN EdE .
O 17 JCIE % 2 1R B HE Th R I i =

FERFE I “H” SRR Y R IREA BN, g IR LA R2H BN “1” DA R
@ E I35 1. 8 I ES 2 M THEOT AR I 7 R URISAT IS R v 250 R (4 7 i

SENAE 1. B 2 (ETFRIEAT (B FB-7M) Ji&, MR RIS BT (B FB-7@) JFuRiT4k.

R A I R BRI AT TR 7, FFAATHEUG BT N s A i) (B FB-7G) FILAG Fii i ] (& FB-7
@) A

TR 2RME

EMETHES

< »
. »-

N
OB HER R

FB-7 ERSEBIITEIF AR A FFIRIZ TR RO TEETE] (T1. T2)

(7) FBFItER
WAL RS ANBESR E A B ROM (K55 5T LU ¥ 5T

(8) LHEHr
AT N B R A R R TR U AR T AR A
« 7€ 1ms DL Y5 B R (VDD) I OV T3] 2.2V,
A, AR AERAT ST W REA AR A
« AR i S (Vop) A T OV IR B THIR .
« 7EKT Ims BN A] Y A FEL Y FE s (VDD) AL OV T3 2.2V IS

(9) fik L EAL M B B
HEAT St PR HL AN P P 8 2 A0 B LAY Pt P P SRR AT 25 PRI N BRAELAR o AEACH NI ™ s (K b S, LYt
HUIAE CPU &b THaATHPIRA N P RERIHERF S AT B U T JF AR TR F s (VDET) 2 0, th T3CH W4T POF 354 1M
PEARIEH IR B IN AR AR R AL, B DARIME A5 B ok BT BHER s AT i s, AT RETEIAIE WA,
EAA BT R Ve s AR G BRI, HL 78 S0 BT I A i (X R IS AT .

VoD
WFEITRENTR — - X - — — — — —
FIEEHIRHIFIE
VDET — = = = = — — — — — — — — —
BfE EABIMFEITRERTRIEERET
|
| >EEIET
VbD

WHEEITRENTR — - A - — = — — — —

VDET — — — — — < r—rr—-——--

— I
FEEA

VC-3 VDD #A VDET
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4283 B

(10) BiRBE

0T LI B AR T HERBAT S HHERT, SR A ML REGVEIE 84T, A T A Mg iT iR

o T A0 LR P TR R AR BT RN R P TR 208 R AR SE, R G Bt IN A 40 % R B A P PR AR T HEREE 4T 4
PRI AR AR B AT IR TR AR ORIE R G0 1 IS WL AT S50 35

an = Lt

HARTEIEIE TR 2 A B i 3H T 7 280 10 QzROM B AN, 1HZ7E3E 0 TR)E% 7 ROM KA TS
NIRR . RI, HAEERA 0.1% A B ANKI. Foh, SGANIRIE 20 S N RIM BT BLdh Z50£E 4 F i 78 2 7
25 VT BE ARG L (1) S 55

(12) QzROM

OBAERE: AP IR, T A2 S QZROM [ 78, i HAE 2Bl MR A A K

@ B R EBL T FE A0 25 [ 41507 B AT T 7690119 QZROM BT, HJE 250 T FEJE 3 1T/ QZROM X A HEA7
G, B, A TRE R 0.2 AT IS N SKI. 534b, BN IIERES th 2 e 5 A SR, LA e T I 5
S LS BRI B - 0 %

H}

E. =ESESR: REL W EER QZROM EAN AR =M

(13) AX ROM REGRIFRGEEE (RIBFRIL S~

1195 QzROM 4 J (¥ B3 i ) ROM ARASARY™, T B $2 E IO AE S A RSO 1) ROMY JETSUAURE (FI{EDOR B
IESARRSCAE () ROM JETESE A “AH R I, o€ “0016” 5 “Tofrd” i, BOE “FFie” .

MR RTOE ROM IETHEHR N B2 “0016” 5 “FFi6” VAAMUEHENT, A2 %Mo,
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R

4283 A7 68 FifE 4

(D ?"*T‘ﬁ/‘\ljj““%?%'l

SuRD SN EST Al DR i

(2) SECFREUP MHLAS RS R

(3) HLIIRETRMIBLETEL

(4) AR R

BER M 2 AAAILED

a4 hae k5. Hasfs S —WRMEHU TS
s
me ] BN we N b
A HHEEA 4D D #HMAD (81
B HFRB (44D E #wH E (34D
DR 78 D (34D G WA G (44D
ER HFRE (814D CARR #% 0 CARR (1 1)
Vi EREEIEHIFFSE VL (34D CAR %M CAR (1 4i0)
V2 EREEIEHIFFSRE V2 (44D
PUO THIEHIZTFeE PUO (4 fiD) X 16 HHTE
PUL THEHIE1ESE PUL (44D y 16 HHTE
LO BERIEEIEEFEFFRELO (24D p 16 HHITE
X HESEX 246D n FRILANMERY 16
Y HERY (44D j RRIIANMER) 16
DP KRSt (6 i) AsA2 A1 A0 | 16 HHITTE A8 2 #HEIRT (HibtEH)
(HAFESE X YHRD
PC EFitHEE (116D «— KRB A mE
PCH EFITHSENE 4L O HiFE. FHEZHAE
PCL ERFITHEEMIR 7 12 - BE, IMEERITHESEHREHLAE
SK WHBFEFS (11 f1x4) M(DP) FAHIEEEHE TR RAM Hitik
SP MRS (24D a Rt as as a4 a3 a2 a1 a0 BIIRS
cY HHAR S p.a R p3 p2 p1 po AL a6 as a4 a3 a2 a1 ao
R1 ERTEE 1 EMPBEFFR Htn S
T1 ERTEE 1
T1F EREE 1 TRiRE C 16 FHI% C+16 FHHI% x (HftitbEH
R2H ERTEE 2 EMEF 7S +
R2L ERTEE 2 EMEF 7S X
T2 ERTEE 2 ? I RRE “?7 BRIRS
T2F ERTES 2 Tititras > HEETFEE < B R EE K iR
WDT EIVAER 25
WDF1 %mﬁliﬂa‘%&ﬁ% 1
WDF2 %Hz’liﬂj‘%ﬁﬁ
URS 1 ROM mﬂ’*%ﬁﬁ R
P ?ﬁ ARG
STCK EXZNNE
INSTCK ek

iE. 4283FfHViE

SRR ERERER, RET &

FESERE.

TR, FANITIERF

B, WRMKMTABP p. RT. RTSIES, AHEKHA “1” .

HHRBHAE+2. B, TIRETRERE,
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(1) SRR

o | BEHS IfigE IBHER | 5% BEH=S IhgE e
TAB (A) « (B) 42 LAn (A) < n 35
n=0~15
TBA (B) « (A) 44
TABP p (SP) « (SP)+1 43
| TAY (A) < () 44 (SK(SP)) « (PC)
?—; (PCH) «~p p=0~15
2 | TYA Y) < (A) 46 (PCL) < (DR2~DRo, As~Aa)
[E) £ URS=0 if,
?g TEAB (ER7~ER4) « (B) 45 (B) < (ROM(PC))7~4
% (ER3~ER0) « (A) (A) < (ROM(PC))3~0
8 # URS=1 K,
~ | TABE (B) « (ER7~ER4) 43 (CY) < (ROM(PC))&
(A) < (ER3~ERO0) (B) «~(ROM(PC))7~4
(A) < (ROM(PC))3~0
TDA (DR2~DR0) « (A2~A0) 44
(PC) « (SK(SP))
LXY X,y (X) < x, x=0~3 35 (SP) « (SP)—1
R (Y) «vy,y=0~15
A & | AM (A) < (A)+(M(DP)) 31
M| INY () < () +1 35 =
i i‘a: AMC (A) < (A)+(M(DP))+(CY) 31
it | pEY (Y) « (V)—1 34 ~ (CY) « Carry
B
A
~ An (A) < (A)+n 31
n=0~15
TAM (A) < (M(DP)) 44
(X) < (X)EXOR(j) sc (CY)«1 39
j=0~3
R RC (CY)«0 37
A | XAMj (A) «<— (M(DP)) 44
;"ﬂ (X) < (X)EXOR() szc (CY)=0? 41
= j=0~3
= CMA (A) < (A) 34
2 | XAMD| (A) «— (M(DP)) 47
EEP] (X) < (X)EXOR() RAR 37
: j=0~3
g ) < (\)—1
35 LGOP BEZERS 35
% | XAMIj (A) «— (M(DP)) a7 XOR. OR. AND
(X) < (X)EXOR(j)
j=0~3 SB | (Mj(DP)) « 1 38
(Y) < (V)+1 j=0~3
% RBj (Mj(DP)) < 0 37
{’E j=0~3
x
¥ | szBj (Mj(DP))=0? 41
j=0~3
| SEAM (A)=(M(DP))? 40
% | sean (A)=n? 39
,,_; n=0~15
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4283 B

L | BEHS I ke BER | 9% | BEFS Ih&e B8
Ba (PCL) « as~ao 31 TV1A (V12~V10) « (A2~Ao) 46
BLp, a (PCH) < p 32 TAB1 (B) « (T17~T14) 43
(PCL) < as~ao (A) « (T13~T10)
k3
% BAa (PCL) « (as~a4, A3~A0) 32 T1AB R 1E LB (V10=0) 41
% (R17~R14) « (B)
BLAp, a (PCH) « p 32 (T17~T14) < (B)
(PCL) « (as~a4, A3~Ao) (R13~R10) « (A)
(T13~T10) « (A)
BM a (SP) « (SP)+1 32 EEMBFLEITR (V10=1)
(SK(SP)) « (PC) (R17~R14) « (B)
(PCH) « 2 (R13~R10) « (A)
(PCL) < a6~a0
SNZT1 (TIF)=1? 40
z BMLp,a | (SP)« (SP)+1 33 N
2 (SK(SP)) « (PC) ﬁ (TIF) <0
¥ (PCH) «p p=0~15 =
@ (PCL) « a6~a0 ﬁ TV2A (V23 ~V20) « (A3~A0) 46
] c
< | BMLA p,a | (SP)« (SP)+1 33 ’:‘ TAB2 (B) « (T27~T24) 43
(SK(SP)) « (PC) (A) « (T23~T20)
(PCH) «~p p=0~15
(PCL) < (a6~a4, A3~A0) T2AB (R2L7~R2L4) « (B) 42
(T27~T24) « (B)
(R2L3~R2L0) « (A)
RT (PC) « (SK(SP)) 38 (T23~T20) « (A)
(SP) « (SP)—1
iB T2HAB (R2H7~R2H4) « (B) 42
B | RTS (PC) « (SK(SP)) 38 (R2H3~R2Ho) « (A)
" (SP) « (SP)—1
T2R2L (T27~T24) « (R2L7~R2L4) 42
(T23~T20) « (R2L3~R2L0)
SNZT2 (T2F)=1? 40
(T2F) «- 0
CLD (D)«0 33
SD (D(Y)) « 1 39
(Y)=0~7
RD (D(Y)) <0 38
(Y)=0~7
#w | SZD (D(Y))=0? 41
)/\ ()=4~7
L)
E OEA (E1, E0) « (A1, A0) 36
=]
A
| ae (A2~Aq) « (E2~Eo) 34
OGA (G) « (A) 36
IAG (A) « (G) 34
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VIS ESHE IfgE IR
SCAR (CAR) « 1 39
8
;& RCAR (CAR) « 0 37
]
b
@
NOP (PC) « (PC)+1 36
POF RAME 14 36
SNzP P)=1? 40
CCK E M ASTCK=f(XIN) 33
TLOA (LO1. LOO)« (A1, Ao) 45
# | URSC (URS)=1 46
ftt
TPUOA (PUO3~PUO0) « (A3~A0) 45
TPU1A (PU13~PU10) « (A3~A0) 45
WRST (WDF1)=0 47
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(2) EXFHIRFHINFIES R

A N (Add n and accumulator)

2% Ds Do FHH LS FRECY Bkt & 14
#&: |o|1]o]1]o]ns|nzlmlnola  [o]A|n}ss 1 1 — i =0
gER: (A) <« (A)+n N3 EHIES
He n=0~15 PR ABHFRANNSIN EIAFEREN. HARECY)HR
BARL.
MREEEREE L, APRET—KES.
AM (Add accumulator and Memory)
L7]R=] Ds Do FHH LS FRECY Bk & 14
#&: [o]o]o]o[o]1]o]1]o]. [ofo[Alws 1 1 - —
ThEER: (A) < (A) + (M(DP)) Nk ZEHES
IR AFFESRANRBMEMOP)NE. HERREFRFES
A, HERHRE(CY)MRERE.
AMC (Add accumulator, Memory and Carry)
2% Ds Do FHH EE:EE FRECY PR
#&: [ofofo]oo]1]o]1]1].  [o]o]B]s 1 1 o1 -
hEER: (A) < (A) + (M(DP)) + (CY) oL EHIES
(CY) «#fiz MR AFERANKNA M EM(DP)AAAEMELHRR(CY)HR
5. HERREISEHBAMIEECY.
B a (Branch to address a)
25 Ds Do FHH LS FRECY Bk 14
EE: ‘ 1 l 1 |a6|a5|a4|a3‘a2‘a1|ao|2 ‘ 1 fa a‘ls 1 1 - -
RER: (PCL) « as~ao Sk ®IBIES

MR AR, ¥BIE—TIMtita.
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BA a (Branch to address a + Accumulator)

M2

FHH
2

A%

B

Ds Do
#%: |ololo[o[ofo]ofo[1]. [of0]1]is

‘ l| 1|a6‘a5‘a4‘a3‘a2|a1‘ao‘2 | 1 a‘le

- N BBIES
HMIAE: WRER, EBIATERANANSEIRE—TAMtita
MRERX: (PCL) < as~a4. A3~A0 BY{E AL 5 B i HikasasasA3A2A1A0.
BL p,a (Branch Long to address a in page p)
M  Ds Do FIE BHA% FRECY Bt 514
BE: |0|0|0|1|1|p3|p2|p1|po|2 |0|3|p|16 2 2 —
‘1| 1|a6‘a5‘a4‘a3‘a2|a1‘a0‘2 |1 - a‘le 5% BBIES
HHRIEAE: TUANER, BBEITIpAIHbita.
MeER: (PCH) <« p EE: p=0~15
(PCL) < a6~ao0
GE
BLA p,a (Branch Long to address a in page p)
Hgg Ds Do FIE BHA% FRECY Bhith 514
&=: [o]ofofo[1]o]o]ofo]o  [o[1]o]s 2 2 —
‘1| 1|a6‘a5‘a4‘p3‘p2|p1‘p0‘2 |1 i a‘le N #EBES
HHIEEE: TUMNER, EBIASTTRANASEIRTpAtitak{ke
hEER: (PCH) «p {3 5 By bt asasasAsA2A1A0.
(PCL) « as~a4 A3~A0 FE: p=0~15
GE
BM a (Branch and Mark to address a in page 2)
88 Ds Do FIE SEE FRECY Bl &1
BE: | l| O|a6|a5|a4|a3|a2|a1|ao|2 | 1| a| a|16 1 1 — —

IhEEX: (SK(SP)) « (PC)
(SP) « (SP) +1
(PCH) « 2
(PCL) « as~ao

2% FREFARES

IR TI2BFREFAA: ARAT2EItar) TR .
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BML p,a (Branch and Mark Long to address a in page p)

M2  Ds Do FI5E IS RECY e
#%: [o]o]1]1]1]ps[pepilpolo  |0]7]p]is 2 2 — —
| l| 0 |a6|a5|a4|a3|a2|a1|ao|2 | 1| a| a|16 % FREFEARES
MR FIEFIAR: AR pAYtitafy FIERF.
g (SK(SP)) < (PC) $E: p=0~15
(SP) < (SP) + 1
(PCH) «p
(PCL) « as~ao
GP
BMLA p,a (Branch and Mark Long to address a in page p)
e  Ds Do FIE BHA% FRECY BB
&=:  [o]o[1]o]1]o]o]ofo].  [o[5]o]ws 2 2 — —
| 1| 0|a6|a5|a4|p3|p2|p1|p0|2 | 1| a| p|1e o%: TEFERES
HHIEEE: FREFIER: ARRETRANNS BRI itaf K4
EER: (SK(SP)) « (PC) L HottbtitasasasAsA2A1A0RY FEEFF -
(SP)«(SP) +1 FE: p=0~15
(PCH) < p
(PCL) « (ae~a4, A3~A0)
GE
CCK (Change system ClocK to f(XIN))
HEE  Ds Do FHH I5EE FRECY BRBL S
&=: [ofof1]o]1][1]o]o]1]o  [o]5]9]ws 1 1 —
IheEx: EHASTCK=F(XIN) S Hits
IR AR 48 R GEET R (STCK) MF(XINY/BEL A T(XIN) . Itb$E S A MFETI0
RYHb3EOINTT .
CLD (CLear port D)
M  Ds Do FI5E IS RECY e
wx [o[ololollolololte [ae [+ | & | - -
gER: (D)« 1 D% WAN/HHIES

IR BiRnODEET (FERKE) .
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CMA (CoMplement of Accumulator)

o= Ds Do FHH B FRECY PR G

#= OOEEEANNEE GOk [+ | @ | - :

EER: (A) « (A) % BHES
IR BEFFRANNSHLMMIREFEIFESA
DEY (DEcrement register Y)
o= Ds Do FHH B FRECY PR G
#%: |olololo|1]o]1]1]1]p [o]1]7)w 1 1 — (Y)=15
hEER: (V) «(Y) — 1 % RAMHEHES
HHIAR: BEERYHRABEL. EAEER MREFEFERYHNASH
“15” , MM T—%I5S.

IAE (input Accumulator from port E)
2 Ds Do FHH FEIHRE FRECY PR
#5:  [ofo[1]o]1]o]1]2]o].  [o]5]6]is 1 1 - -
IhaER: (A2~A0) « (E2~E0) ¥ MN/LES
HIEAR: i OEM A A E X FEFSRA.
IAG (Input Accumulator from port PG)
2 Ds Do FHH FEIHRE FRECY PR
#&: [o|olo[1]o][1]0]o]o. [o]2]8}s 1 1 - -
% WMA/HmHIES
HIEAR: iR OGN AR IXEIFFSA.

InEER: (A) « (G)

RENESAS
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INY (INcrement register Y)
M2  Ds Do FIE ELE FRECY BRESE
#%: [o]o]olo|1]ofo]1]1), |o[1]3]w 1 1 - )=0

A% RAMIILHIES
HRIEE: BEERYMAZNL. (EAHER, IREERYNARA
“0” , FBAMT—%ES.

NEER: ()« (Y)+1

LA N (Load nin Accumulator)
Ml  Ds Do FIE BHA% FRECY PR
EE: |0|1|0|1|1|n3|n2|n1|n0|2 |0|B|n|1e 1 1 — EXDR Y

2% BHES
IR BFIBIFRMENR AT ERA. EEEHRTINITE FLA
B, BLMRR T RAMERRILAE SLUMILAIE S

EER: (A) < n
Hi n=0~15

LGOP (LoGic OPeration between accumulator and register E)
H2% Ds Do FHH ISEE FRECY B¢
#&: |ofo[1]o]o]o]ofol1]z [o]4]|1]s 1 1 - —

2% BHES
FMRIRA: BEHFERANNBNFEREMRALARNITRIZIEZE
EEFEFRLOEFEMNBECH, HERRFIEFERA

IRER: BIBIEEIESXOR. OR. AND

LXY X,y (Load register X and Y with x and y)

H2E  Ds Do FHE A% FRECY B S
EE: | 0| 1| 1|x1|xo|y3|y2|y1|yo|2 | 0w y|16 1 1 - IR

aER: (X) < x, x=0~3 %: RAMMIEIES
(Y) <y, y=0~15 HRIEA: B FEMEXENTESX. ZHFEMNEyREANETES
Y. FEEEIATITES KLXYIESH, Bk T &R

BILXYE S LUISMILXYHES .
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4283 B
NOP (No OPeration)
e  Ds Do FI5E A% FRRCY BRAsE1E
#% R[Elpoll Gl [+ |+ | - -
gExX: (PC)« (PC)+1 S Hit
IR FRAES

OEA (output port E from Accumulator)

e  Ds FI5E A% RRCY BRAsE1E

#% OOEEDNDe, Gl [+ |+ | -

(E1, E0) < (A1, Ao) NE: WAN/HHES
MG BEERANASHEEIROE.

TheEx:

OGA (Output port G from Accumulator)
2 Ds Do FHH EEA% FRECY Bk S 1
#%: [o]1]o]o[o]o]o]o]o). [o]8]0]is 1 1 — -
EER: (G) « (A) 2% wmN/EEIES
HHIEAE: BEESANANSHEEROG.
POF (Power OFf)
2§ Ds Do FHH ISR FRAECY ALK
#%: [ofo[o]o]o[1]1]0]1]. [o]o[D]w 1 1 - -
S Hit
IR BREEEARAMER RS

EER: RAMEHR

RENESAS
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RAR (Rotate Accumulator Right)

25 Ds Do FHE FEIERE FRECY Bhs 5
#%: |o|olo]o[1]1]1]o]1] [o]1]|D|s 1 1 o1 —
T —>—> P EHIES
ES | PR BERMAIRECY), BEFBANNAE MAERL.
RB | (Reset Bit)
LoR= Ds Do FHE FIER%E FRECY Btk &
#&: [ofo[1]ofof1]1]i]io]. [o[4]$]e 1 1 -
hgEx: (Mj(DP)) « 0 5% (IRMEES

B j=0~3 EIERA: BM(DP)BISEL (HIBEIFERBERENLD MRNEEFE.
RC (Reset Carry flag)
25 Ds Do FHE FIEA%L FRECY Bk S
#=:  [o[ofofofo]o]1]1]o]. [o]o]6]s 1 1 0 —
aExX: (CY)«0 % BEIES

LR : BFHARECY)EE.

RCAR (Reset CAR flag)
25 Ds Do FHE FIEA%L FRECY Bk S
#&:  [o[1]ofofo]o]1]1]o]. [o]8]6]s 1 1 —

IhgEx: (CAR) « 0

2% HREHES

AR i OCARRBYMIHIRESEE
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4283 B
RD (Reset port D specified by register Y)
s Ds Do FHH A% RECY PR
ww [[olllelel B [+ | 1 | - -
gEx: (D(Y)) « 0, (Y)=0~7 N WMAN/MEIES
HHIEE: FHRmODMBFEFERYEENKOZE (GEAKS) .
RT (ReTurn from subroutine)
28 Ds Do FHH 3R GE Ay FRECY PR
#&:  [o[o[1]o]o]o]1]o]o]. [o]4]4]s 1 2 - -
hEER: (SP)«(SP) — 1 K. BEIES
(PC) « (SK(SP)) IR N FREFREZEALFEFNER.
RTS (ReTurn from subroutine and Skip)
o= Ds Do FHH A% RECY PR
#%: [o]o[1]olo]o[1]o]1), |o0]4]5]s 1 2 — TS B
gER: (SP)« (SP) — 1 . RBEES
(PC) « (SK(SP)) HHILA: NFREFREZARLFIEFNER, TEHRET—KE
%,
SB j (set Bit)
2 Ds Do FHH EEA% FRECY BREEH
E=: [ofof1]of1]a]1]in]iw].  [o]5] | 1 1 - -
22 (IRMEES
HHIEAR: BM(DP)AERI S (BIAIFERMEIREMALD EA(1)

NRER: (Mj(DP)) « 1
B2 j=0~3

RENESAS
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4283 B
SC (Set carry flag)

HEs Ds Do FHE EE: Gk FRECY PRt
#%: |olololo]ofo]1]1]1]p [o]o]7]w 1 1 1 —
NE: BEES

IR A FAIARER(CY)ERL(D).

eER: (CY)«1

SCAR (Set CAR flag)
LoIR=] Ds Do FHE IR FRECY Bk S 1
#%: |o|1]olo]ofo]1|1]1]s [o]8]7]w 1 1 — —
aER: (CAR) «1 % HEEHIES
HARIEEA: J5i% O CARRBIM HFRE(CAR)ENRL(L)-

SD (Set port D specified by register Y)

LR Ds Do FHE IR FRECY Bk S 1

#%: |olololo|1]o]1]o]1] [o]1]5]s 1 1 - -

53 WAN/MEIES
IR : W HIRODMEESRYREMHOERQ).

eER: (D(Y)) « 1
(Y)=0~7

SEA n (skip Equal, Accumulator with immediate data n)
%  Ds Do FIH A% FRRCY P S
#&: [o]o]o]1]o]o]2]0]1]: [o]2]5]is 2 2 - ®=n
n=0~15
|0|l|0|1|1|n3|n2|n1|no|2 |0|B|n|16 % EES
MR MRFSERANANSHIAFZEMENMESE, BB T—5%
£%.

EER: (A)=n?
He n=0~15

RENESAS
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SEAM (Skip Equal, Accumulator with Memory)
s Ds Do FHE B FRECY B
#%5: |o|olo[1]o]o|1]1][0]. [o]2]6]s 1 1 — (A) = (M(DP))
IhEER: (A) = (M(DP)) ? % RS
IR MRSEFERANASFIMOP)HNARE, HBET—KiE
5.

SNZP (skip if Non Zero condition of Power down flag)

2 Ds Do FHE FIHR% FRECY PR

&=: [ololofo]ofofo[1]1] [o[o]3]s 1 1 — P) =1

% Hit
BT —FIES. BIE

heExk: (P)=17?

IR MEHERRE(P)HAARR “17,
EBBE, RSPBAE.

SNZT1 (skip if Non Zero condition of Timer 1 underflow flag)
28 Ds Do FHH FEIEA%L FRECY Bhts &4
#&: |o|o|1]o]o]o]o]1]os [o]4]2]s 1 1 — (T1F) =1
HEER: (TP =17 NAE: ERFIRERS
(TIF) <0 LML : MREFMBLTEGRERTLIF)A “17 , FMBET—%ES.
PE, BIRETLIF)EE.

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

M Ds Do FHE IEEEE FRECY PR

#%: |olo|1][o][1]o]o]1][0]. [o]5]2]w 1 1 - (T2F) =1
3% ERBREES

RER: (T2F) =172
(T2F) «0

(T2F)EE.

FHRIEAR: MRERF2TARE(T2R)A “17 , MBBT—KES
BidfE, HiRS
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SZB j (skip if Zero, Bit)

2 Ds Do FHE FERE FRECY Phig s

#5: |o|ofo[1]o]o]o]i[i]: [o]2]i]s 1 1 -~ (Mj(DP)) = 0
B2 j=0~3

Theek: (Mj(DP)) =07 N REES

B2 j=0~3 TELMiIRRA: FEEM(DP)RY AL (IR ERRYMEIE ERIND RIRE N “0”
B, BEMT—%ES.

SZC (skip if Zero, Carry flag )

2% Ds Do FHHE R RECY Bk 1

&5 [oofo[1]o]1]1]2]1]  [o]2]F|s 1 1 — (CY)=0

IhEEk: (CY)=02?

2% BHEIES

R ERHMRECY)MARA “07 B, BRBT—FES.

SZD (Skip if Zero, port D specified by register Y)

Mg  Ds Do FHH A% FRECY B
#%: |ololo|1]o]o1]ofos [o]2]4]w 2 2 -~ (D(Y) =0
(Y) = 4~7

loJofo]1]o]1]o]1]1]. [o]2]Blis | s @mA/miEs

MR ERFODMEFEFRYIRENROMNASA “0” i, BT

—&IET,

InRER: (D(Y)) =07
(Y)=4~7

T1AB (Transfer data to timer 1 and register R1 from Accumulator and register B)

M2  Ds Do FTH RE# FRECY B
EE: |0|o|1|0|0|0|1|1|1|2 |0|4|7|16 1 1 - N

eEX: 7EERTEELEIERT(V10=0) Sk ERERIRIERS

HHRIREA: EFIER(V10=0), FEFRAMFTERBHANBEFIZEE
BfEg 1ANE N FFAR1.
HEIBITEH (Vo= 1), B FHRANSERBMRAEREXE
B EFSERL

(R17~R14) « (B). (R13~R10) « (A)
(T17~T14) « (B). (T13~T1lo) « (A)
TEER B LEITH (V1o = 1)
(R17~R14) « (B). (R13~R1o) « (A)
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T2AB (Transfer data to timer 2 and register R2L from Accumulator and register B)

2 Ds Do FHE FEHR% RECY PRI
#% [o[1[o[o[o[1]o[o[ol: [o[e[e) | 1 ' - -
aER: (R2L7~R2L4) « (B) S ERFIREES

(R2L3~R2L0) « (A)
(T27~T24) « (B)
(T23~T20) « (A)

HHIRER: SR ERATSFRBM N AR EE EN R2MEMYFFRE
R2L.

T2HAB (Transfer data to register R2H from Accumulator

and register B)

M2  Ds Do FTH REE FRECY B
EE: |0|1|0|0|0|1|0|0|1|2 |0|8|9|16 1 1 - N

MEER: (R2H7~R2H4) « (B)
(R2H3~R2H0) « (A)

2% ENBIRIEES

HMIR: BEFRANTEFERBIASEERENRFFRR2H,

T2R2L (Transfer data to timer 2 from register R2L)

H#%E  Ds Do FTH [ELE FRECY PR
[o]5] 3} 1 1 - —

#&: [o]o[1]o][1]0]0]1]1].

RER: (T27~T24) « (R2L7~R2La4)
(T23~T20) < (R2L3~R2Lo)

2% ENFIREES

IR BEMRSTEFRRLMAREEEENR2.

TAB (Transfer data to Accumulator from register B)

Ha Ds Do

EEE

FRAECY

BRASSR

#5: [ofofofo[1]1]1]1]o]e  [o]1]E|ss

FTH
1

1

Ih&Ex: (A) « (B)

2% FEHREEGERS

IR BEEFRBIASEZRFTERA.
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TAB1 (Transfer data to Accumulator and register B from timer 1)

2 Ds Do FHE FEHR% RECY PRI
#% [o[o[1[o[1o[a]a]a]e [o[s[7} | 1 1 - -
aER: (B) « (T17~T1a) S ERFIREES

(A) « (T13~T1o)

MR BENBRINASEEITERANETERB.

TAB2 (Transfer data to Accumulator and register B from timer 2)

M2  Ds Do FIH ELE FRECY BRASSE
#%: [o]o[1]o|o]o[o]o]o). |o0]4]0]sw 1 1 - -
IhEER: (B) « (T27~T24) % EFFRIEES

(A) « (T23~T20)

MR BENBRHMNBEEITERANETERB.

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

25 Ds Do

FTH

A% FRECY B

Lo 2[ Al

EBa:

[o[ofo[1]0]1]o[1]o].

1

1 —

15EX: (B) « (ER7~ER4)
(A) « (ER3~ER0)

2% FEHREEEZES

AR

BEHFREMAREZBFFRAMEEFRB.

TABP p (Transfer data to Accumulator and register B from Program memory in page p)

##F  Ds Do FHH A% fRBCY PR
#&: [o]1]ofo[1]pslpe[pslpol.  [0]8[p]is 1 3 - -
0/1
M8 (SK(SP)) « (PC), (SP) « (SP) + 1 nk. EEES
(PCH) < p (), (PCL) « (DR2~DRo, A3~A0)  [Typistaf. 747 SURSHIAERT, 16 H MpHy % 7 38 DANE B AJE 0
7EURS = OFf, it (DR2DR1DR0A3A2A1A0) FIROM#E T X Hibit7 ~4. bit3
(B) < (ROM(PC))7~4, (A) - (ROM(PC))3~0 ~0 BMEIRTEFFHEB. FERA.
FEURS = 107, CY=0/1: FEARHRURSHBEAL(L)FT (HITURSCHESRE) , ROMIER
(CY) « (ROM(PC))s X 9bits th i F IZEFFRCY
(B) - (ROM(PC))7~4, (A) < (ROM(PC))3~0 (ERITILIE SR, (FRALEHER)
(SP) <= (SP) — 1, (PC) « (SK(SP)) EE: p=0~15
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TAM | (Transfer data to Accumulator from Memory)

s Ds Do FHH A% RECY PR

#5: |olol1]1][o]o|1]i]io]a [o]6]f}w 1 1 — —

IigER: (A) « (M(DP)) % RAMAFFREERIERES
(X) < (X)EXOR(j) HHILA: FEBMOP)MABR LR FEFRAR, BEFRXHWAZM
j=0~3 IAAFEMEFITIZEESN, HERREISTEREX

TAY (Transfer data to Accumulator from register Y)

2 Ds Do FHH EEA% FRECY BREEMH

E=: [ofofofof1]1]1]1]1]e  [o]1]Fle 1 1 — -

e (A) « (V) 5% FER[ELEES

IR BEEFERYHRBEEZFTERA

TBA (Transfer data to register B from Accumulator)

g Ds Do FHE FIER%E FRECY PR
&=:  [o[ofofofo]1]1]1]o]. [o]o[E]s 1 1 — —
EER: (B) « (A) Nk FEREEEES

HMRIZA: BEFRANRBEEEFEFRB,

TDA (Transfer data to register D from Accumulator)

H#E  Ds Do FHH [ELE FRECY PR
#&: |ofolo]1][o]2]ofo]1]2 [o]2]|9}s 1 1 — —

8 : (DR2~DRo) « (A2~A0) N FERELEES

IR BEERANRASEEEFERD.
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TEARB (Transfer data to register E from Accumulator and register B)

Mg  Ds Do FIH IS FRRCY BRAsE1E
&5 [ofo[ofo]1]1]o]1]0]. [o]1]A]s 1 1 - -
nE: HERAEMEEES

HHIE: B FRAMSEREBNNARIERSFFEE.

h#ER: (ER7~ER4) « (B)
(ER3~ER0) « (A)

TLOA (Transfer data to register LO from Accumulator)

e  Ds Do FI5E IS RRCY BRAsE1E

#%: [o]o|1]o|1]1][o]0]0). |0]5]8]w 1 1 - —

Ih#ER: (LO1, LOo) < (A1, Ao) S, Hi
HHIEE: BEFFRANANSEERIBEIEEIREFFRELO.
TPUOA (Transfer data to register PUO from Accumulator)
HEE  Ds Do FIE A% RRCY BRAS 1
EE: |0|1|0|0|0|1|1|1|1|2 |0|8|F|16 1 1 - N
RER: (PU03~PUO0) « (A3~Ao0) Sk Hit
IR BEERANREERZRFESPUO.

TPU1A (Transfer data to register PU1 from Accumulator)
Mg  Ds Do FIE 5EE FRECY PR
#=:  [o[1]ofofo]1]1]1]o]. [o]8]E]s 1 1 — —
HeEx: (PUl3~PUlo) < (A3~Ao) o Hit
EMIREA: BEERANRAEIEEEERPUL

RENESAS
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TV1A (Transfer data to register V1 from Accumulator)
e  Ds Do FI5E IS RECY e
#%: [o]o|1]o|1]o[1]1]1), |o]5]B|w 1 1 — —
EER: (V12~V10) « (A2~A0) 22 ERNSRIEES
MR BEESANANBEKRERFESVL.

TV2A (Transfer data to register V2 from Accumulator)
28 Ds Do FHH 3R GE Ay FRECY PR
#&: [o]o|1]o[1]1][o]1]0). |o0]5][A]s 1 1 -
(V23~V20) « (A3~A0) % EFNRRIEES
HHILA: FFFERANABIEERFERV2.

heE=:

TYA (Transfer data to register Y from Accumulator)
28 Ds Do FHH R FRECY BhL &
#&: [o]o]ololo]1][1]0]0). |o0]o[c]|is 1 1 — —
aER: (Y) « (A) % FEREEREES
A, B GEANNAEREEEEY.
URSC (Sets Upper ROM Code reference enable flag)
o= Ds Do FHH EIER% RECY PR
#%: [o]1]|o]o|o]ofo]1]0). |o0]8]2]w 1 1 - -
o3 Hit
A BRSMROMRIBES X £ IFFREURS)BHL(L).

EER: (URS) <« 1

RENESAS
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WRST (watchdog timer ReSeT)
e  Ds Do FI5E EEE RRCY PR
EE: |0|0|0|0|0|1|l|1|1|2 |0|0|F|16 1 1 - -
IhEER: (WDF1) « 0 22 Hith
HHRIERR: ¥IIR 1L E )0 E R 2SR RE (WDFL).

XAM j (exchange Accumulator and Memory data)

28 Ds Do FHH R FRECY PR
#&:  [o]o[1]1]o]o]o]i]io]o  [o]6]i]s 1 1 - -
IhEER: (A) <« - (M(DP)) S%: RAMMBFREEXES

(X) < (X)EXOR(j)
j=0~3

IR FERMOP)MARMEERANARTRIRE, BEFRXH
AAMILAFROE#ITEESN, RERRFISTHESR
Xo

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

25 Ds Do FHH IEE:E FRECY Bk & 14
#5: [o]o|a]1]o]1]1]i]io]  [o]6]|s 1 1 — (Y)=15

MEER: (A) « — (M(DP))
(X) < (X)EXOR())
j=0~3
N« —1

2% RAMFIEEREERIXIES

AR : FEMOP)MABSIEERANNAR LG, BEESRXH
ABMIAFRMERITIZERSS, HERREFIEES
X.

B, BEERYHAS -1,
T—%#5%.

EHERKD “157 B, Bl

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

s Ds Do

FIH BEE: FRECY PR

#&: |olo][1]2|o]1]o]it]i].  [o]6] "]

1 1 - Y)=0

EER: (A) < > (M(DP))

% RAMFIEERHRELIXIES

(X) < (X)EXOR()) IR FEEMOP)MARSTSERANRNERIRGE, BEEEXH
j=0~3 RAMZAFEAEFITESERSN, HERREFINEFER
M)« ()+1 X
S, BEESEYHMRE+L, AHERA “07 B, PHET
—%E%.
RENESAS
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(3) BIUMBEN LIRS —R
BIER = | @
H% | WS % | m i
Ds D7 Dé Ds D4 D3 D2 D1 Do |16##A5 | % #
TAB 0000 1 1 11 0]/01E]| 1 1 | (A) < (B)
TBA 00 00 01 1 1 0[00FE| 1 1 | B «®
TAY 00 00 1 1 1 1 1|01 F| 1 1 | (A«
=
g TYA 0000 01 10 0[00TC| 1 1 | (e®
1]
g | TEAB 0000 1 1 01 0[01A| 1 1 | (ER7~ER4) < (B),
e (ER3~ERO0) « (A)
3%
it
% | TABE 000 1 01 0 1 0|02 A| 1 1 | (B)« (ER7~ER4),
(A) < (ER3~ERO0)
TDA 0001 01 00 1|02 9| 1 1 | (DR2~DRo) « (A2~Ao)
LXY X,y 0 1 1 x1 x0 y3 y2 y1 yo|0O C vy 1 1 (X) «x,x=0~3
R + (Y)«y,y=0~15
A X
M
Lﬂf INY 000 010 0 1 1|0 1 3| 1 1| () em+1
5
% | DEY 0000 10 1 1 1|01 7| 1 1 | ()« v-1
TAM | 0 01 100 1 j1 jo|lO06 4] 1 1 | (A) < (M(DP))
+ (X) < (X) EXOR (j)
j =03
XAM j 0 01 100 0 j1 jo|jo 6 j| 1 1 | (A) <— (M(DP))
(X) < (X) EXOR (j)
j=0~3
R IxaMpj |0 0 1 1 0 1 1 j1 jo|l0 6 C| 1 1 | (A) «— (M(DP))
S + (X) < (X) EXOR (j)
‘ Y) < (Y)—1,j=0~3
P j (V)< (M)—1,j
i XAMI j 001 1 0 1 0 j1 jo|]0 6 8| 1 1 | (A) «— (M(DP))
;%' + (X) < (X) EXOR (j)
a j (Y) < (Y)+1,j=0~3
&
%
Ei1
AN
<
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x
B & LRI
CY

- — | BEERBMARKEIFERA.
- — | BEEFERANRNBEEEEFEFRB.
- — | BEERYHAREZIFFRA.
- — | BEERANARKEIFEFRY.

— — | BEERANSERBMAAIE X FESRE.

— — | BEERENHNBRREEFERATSFESEB.

- — | BEERANAREEREFFRD.

EEHHIR — | BAFRMEXENTEFRX. LAFROBEYENTEFRY.
EECHRFUESINITE ZLXYIE SR, BUMIR T RAIHERMLXYIE S LUSMILXYIES.

() =0 — | BEERYHMNE+L EARER, WREFRYNNER 07, HMPET—FES.
(Y) = 15 — | BEERYMAE -1 FARER, WRFEFERYNNEHN ‘157, HBET—FES.

- — | EEMDP)HMAAREXEFERAR, BEFRXMILAFRMERTEERN, HERFREFIFTERX.

- — | EEMOP)IEFRAMABZIGE, BEFRXMILAFRMERTEERN, EERFREFIFTERX.

(Y) = 15 — | EEMOP)MEEFRANABKME, BEFE[IXFULANFEMEFHTEESN, HERRFISTFERX.
Fo, BEERYNAS -1, EELERHK “157 i, BRET—FES.

Y)=0 — | EEMOP)MEFRANABRIRE, BEFERXMULNFENEHITEESS, EERARFIFTESEX.
Ao, BEGERYHRE+L, HELERA 07 ©, BRET-FES.
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HRIER = | g
AL | EIHS 3| TheE
Ds D7 Des Ds D4 D3 D2 D1 Do| 163458 | 3 |
LAn 01 0 1 1 nd n n n|0 B n 1 1 | (A)«n,n=0~15
TABP p 01 0 0 1 p3 p2 pr po|0 9 p 1 3 | (SK(SP)) « (PC), (SP) « (SP)+1
(PCH)«p GB>
(PCL) « DR2~DRo, A3~A0
7EURS = 0A,
(B) « (ROM(PC))7~4
(A) « (ROM(PC))3~0
7EURS = 1,
((CY) « (ROM(PC))s
(B) < (ROM(PC))7~4
(A) « (ROM(PC))3~0
(SP) « (SP)—1, (PC) « (SK(SP))
AM 0 000 O 1 0 1 0[{0 0 A| 1| 1/|(A<«(@A)+MODP)
ey
g | AMC 0 000 O 1 0 1 1/0 0 B| 1 | 1A« (A)+MDP)+(CY)
’E (CY) « AL
<
An 0 1 0 1 0 ng nz nm n |0 A n 1 1 | (A)« (A)+n,n=0~15
sC 0 000 0O 0 1 1 1/0 0 7| 1| 1]|(CY)«1
RC 0 00 00O 01 1 0/0 0 6| 1|1]|(CY)O
szc 0 001 0 1 1 1 1|0 2 F| 1| 1| (CY)=0?
CMA 000 01 11 00J0 1 cl|li1|l1|l@enm
RAR 0 00 01 1 1 0 1|0 1 D| 1|1 |~[cYy{AsAAAl
LGOP 0 01 00 0 0 O 1/0 4 1] 1 1 | iZ38EE#ESXOR. OR. AND
SBj 0 01 0 1 1 1 jr jo|0 5 C| 1| 1 | (MDP)«1,j=0~3
+
j
RB j 0 01 0 0 1 1 j1 jo|0 4 C| 1| 1 | (MDP)«0,j=0~3
+
j
i
#® | SZBj 0 0001 0 0 0 jurjo|O 2 j| 1| 1/ (VjDP)=0?j=0~3
13
=]
A
<
. p=0~15.
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R
B & LRI AR
CcY

EEHHIR — | BIFEMENENTERA.
EEGHRFIESENITS FLAIE SR, BHRRT RAERRILAIE S LUMNILAES.

- — | EFEURSHIBER, BHETIpHMEFRDMEFRANNAEER ML (DR2 DR1 DRo A3 A2 A1A0)AIROM
ERXXHbit7~4. bit3~0 AL EEIFEFEB. FERA.

0/1 | #EFRSURSHERI(1)ET (BITURSCHESRE) » ROMIER X #bit8 th & X BIFRFECY .
(FEPITILIE SR, ERLEMER

- — | AFEBAMEMOP)INE, %RREFHSESRA.
HHL(CY) A B RE.
- 0/1 | ABHTFESRANM EMDP)HI M ARBAIRECYHINEA, ERREFHFEFBAMRERCY.

=0 — | AEEBANAEMEIRFEREN.

HERRECYRANATRE. MREELEREE L, MRHT—£ES.
- 1 | BHAHRECYEAL(D).
- 0 | BHRECYEE.

(CY)=0 — | EHARECYMARA “0” B, BT —&ES.
- — | BEEBANNSHLRHMBREFZEIFERA.

- 01 | BFHERECY, BEERANARBAHEIRLA.

B EESANSERENRAMIM AR THIZEEEXRESTEHRLOKEMNIZIEEE,
ZERIRFRFIFERA.

- — | BMOOP)RBEMEIL (HIBNFEMEFREMNLD (1)

- — | BMOOP)AEEIL (AR FRIERENG FE.

(M(DP)=0 | — | ZEMDP)ARE (FRIRIFRMEREENE & “0” i, BET—£ES.
j=0~3
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#R1ERD = A
NE | BEHS bil # IhgE
Ds D7 D Ds Da D3 D2 D1 Do | 1654155 | # | &
b SEAM 00010011002 6| 1 1 | (A=(M(DP))?
5
15 SEAN 00 0010 1|0 2 5 2 2 (A)=n?, n=0~15
A 010 1 n3nznino0 B
Ba 1 1 a6 a5 a4 a3 a2 a1 ao| 1 8 a 1 1 (PCL) «— a6~ao0
+
BLp, a 0 0 01 1 pagp2prpoj0 3 p 2 2 (PCH) «p
1 1 a6 as a4 a3 a2 a1 a0l 1 8 a (PCL) « a6~ao0
+ GH
a
i
% | BAa 00000O0O0T1|0 0 2 2 | (PCL) « a6~a4 A3~Ao
=]
& 1 a6 a5 a4 a3 a2z a1 ao| 1 8 a
+
a
BLAp, a 001 0O0O0TO0O|0 1 2 2 (PCH) «— p
a6 as a4 p3 p2 p1 po| 1 8 (PCL) « as~a4 A3~A0
+ GP
a
BM a 1 0 a6 a5 a4 a3 a2 a1 a0l 1 a a 1 1 (SK(SP)) « (PC), (SP) « (SP)+1
(PCH) « 2, (PCL) «-a6~ao0
f BML p, a 0 0 1 1 1 p3p2prpo|0 7 p 2 2 (SK(SP)) « (PC), (SP) « (SP)+1
f; 1 0 ae as a4 a3 a2 a1 a0l 1 a a (PCH) « p, (PCL) « a6~a0
i GH
x
/_i'\ BMLA p, a 01 010O0O0O0[0 50 2 2 (SK(SP)) < (PC), (SP) «- (SP)+1
1 0 ae as a4 p3 p2 pLr pol 1 a p (PCH) «p
(PCL) < a6~a4 A3~A0
GH
5 RT 0 01 00O0OT1O0TO0|0 4 4 1 2 (SP) « (SP)—1, (PC) « (SK(SP))
[2]
#;E:
~ RTS 0 01 0O0O0O1O0T1|0 45 1 2 (SP) «- (SP)—1, (PC) « (SK(SP))
T1AB 00100011 1|0 47 1 1 TEEREE 112 LAY (V10=0)
(R17~R14) « (B),
(R13~R10) « (A),
E (T17~T14) « (B), (T13~T10) « (A)
gg T ER B LEITR(V10=1)
B (R17~R14) « (B),
1’5 (R13~R10) « (A)
=]
/?.\
iE. p=0~15,
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PR SR

IR

(A)=(M(DP))

(A)=n
n=0~15

MREFHANNZHIMOP)MAAREE, MBBET—FiE<.

NMREFERANARFILAFERENMEE, MBBT—FES.

TNEEF: #HBEIR—T1 AR tita.

TINEEF: FHBETpaitita.

AR RBIHTERANAREIRRE—TTA A Itasy K40 F ryititikas as a4A3A2A1A0.

TINEER: BRI BFERANARERA PRI Itaft K401 /E Al as as a4A3A2A1A0,

TRHFREFIAR: ARAR2HtItal FEF.

FREFAM: AARpaititaty FI2F.

FREFAR: ARRSESANKNAE BRI phitafyR4460F B itas a5 a4A3A2A1A0R) FiZ/F.

To S i

NFREFREZARLL FRRFRMRER.

NFEFEEZFERLFREFOERF THEHERBET-FES.

ERIER(V10=0), BHEFRAMNFERBHABEEEERRFIMEMHRFTHFRRL

FIBITH(V10=1), BEHFRAMFHFRBHARAREIENRFFERL
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NE | BEHS hil 4 B
Ds D7 D Ds D4 D3 D2 D1 Do | 16458 | ¥ | ®
TAB1 001010111065 7 1 1 (B) « (T17~T14), (A) « (T13~T10)
TV1A 00101101105 B 1 1 (V12~V10) « (A2~A0)
SNZT1 00100O0O0T1GO0|[0 4 2 1 1 (TIF)=1?
(TIF) « 0
T2AB 01 000100O0|0 8 8 1 1 (R2L7~R2L4) « (B),
(R2L3~R2L0) « (A),
= (T27~T24) « (B), (T23~T20) « (A)
At
f_;% TAB2 00100O0O0O0OO 0|0 40 1 1 (B) « (T27~T24), (A) « (T23~T20)
£
1E
E TV2A 00101 1010|05A 1 1 (V23~V20) « (A3~A0)
<
SNZT2 00101001005 2 1 1 (T2F)=1?
(T2F) «0
T2HAB 01 0001001|0 8 9 1 1 (R2H7~R2H4) « (B),
(R2H3~R2H0) « (A)
T2R2L 001010011|0 5 3 1 1 (T27~T24) « (R2L7~R2L4),
(T23~T20) « (R2L3~R2L0)
%i SCAR 01000O0T111|0 8 7 1 1 (CAR) « (1)
=
# | RCAR 01 000O0T1T1GQ0[|0 8 6 1 1 (CAR) « (0)
CLD 000O0O110O0GO0T1|0 1 1| 1 1 | D)«0
SD 000O0O10101|0 15 1 1 (D(Y)) « 1, (Y)=0~7
RD 000O0OT110100|0 1 4 1 1 (DY) « 0, (Y)=0~7
SZD 00010010002 4| 2 2 (D(Y))=0?
00010101102 8B (Y)=4~7
OEA 01 000O0OT1O0TU0|0 8 4 1 1 (E1, E0) « (A1, Ao)
L)
7/\ IAE 001010110|065 6 1 1 (A2~Ao) « (E2~Eo)
L)
H | OGA 01 000O0OGO0OGO|0 8 0| 1 1 | (G)«(A)
IAG 00010100002 8| 1 1 | (A« (G)
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PR SR

IR

(T1IF)=1

(T2F)=1

BERSINANBE R FESATETEFREB,
BEERANRNBERIEFESVL.

EEMBJITERE(TIF)A “17 B, BRET—FE<.
EPBE, BRSTIFEE.

BEERAMSTFRBI AR EEE EM R 2MEMHFFRR2L.

BERR2B N B REFEFERATEFREB.
BEERANRNBEEIFEFRV2.

HEEMSE2TRIFE(T2R) N “1” B, BT —&IES.
ERME, BIRET2REE.

BEERANSEFHRBINAEEIEMRFFRR2H,

BEMBFFHRRLMASEXREMNRE2.

im0 CARREYH AR (CAR)EL(1).

1%im O CARRRY I H 47 E (CAR)ER.

(B(Y)=0
(Y)=4~7

BHADBE (BERKT .
B HiRADHEFFR YR EMNIKROER(1).
BHmODMEERYEENRODBE (FSEAKD .

EHHADMBEFRYIEERROMAEAN “0” B, BRBT—FES.

BEERANANSMEEIKOE.
Bim OEM N BIE X FEERA.
BEEZANASHHEIROG.

BIHOGH AR EEEFFRA.
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NE | BEFS i % g IgE
Ds D7 De Ds D4 D3 D2 D1 Do | 163453 | 8 | #
NOP 0000O0GO0GOTO T O|OOO] 1 1 | (PC)« (PC)+1
POF 00000110 1|0 0D| 1 1 | RAM&#®
SNZzP 00000O0GOTZ1T1|0 0 3| 1 1 | (P)=12?
CCK 00101100 1|0 5 9 1 1 B A STCK=f(XIN)
% TLOA 00101100005 8| 1 1 | (LO1, LOO) < (A1, Ao)
URSC 01000001008 2| 1 1 | (URS)«1
TPUOA 01000111 1|0 8 F| 1 1 | (PUO3~PUOD) « (Az~Ao)
TPULA 010001110|08E| 1 1 | (PULs~PU10) < (As~Ao)
WRST 00000111 1|00 F| 1 1 | (WDF1)«o0
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B

L

CY

LRI

P=1

=HRME
BRFIREAHRAMEBR IR -

EIEBREPHARA “17 B, BET—%E<.
PR, FRRSPHARTEN.

15 B e BT 4 (STCK) MFOXINY/BEL A F(XIN) o
It 3§ S W FE TTORY HEAE O IT

BEFRANNREXIBBEEREFFRLO,
BERSMUROMRIESE R IFHRE(URS)ERL(1).
BEERARNNBEZBFFRPUO,
BEERANNBEERFFHRPUL

MR B VAER FHRE(WDF1).
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(4) RIEMR R

Ds~D4/000000{000001000010000011000100/000101/000110000111/001000001001/001010001011/001100001101/001110001 1112122?? 21 1???
o ;ﬁ% 00 | 01| 02 | 03 | 04 | 05| 06 | 07 | 08 | 09 | oA | 0B | oc | oD | OE | OF |10~17|18~F
0000| 0 |NOP|BLA SSB BL |TAB2[BMLA X’SM BML | 0GA TAOBP g\ Lé* Lo)fg L1Xg L;g L3Xg BM | B
0001| 1 | BA |CLD SfB BL [LGOP| — X’:\M BML | — TA13P ’1* L1A 'E)X1Y '-1X1Y '-2X1Y L3X1Y BM | B
ooto| 2 | - | - SgB B snzTisnzrz M) em (ursc| TSP A | A LOX;( L1X; sz;( L3X;( BM | B
0011| 3 [SNzP| INY SgB BL | — [T2RaL X’;M BML | — TAsBP /;‘ '-3{* LOX;( '}X;( sz;( L3X;( BM | B
o100 4 | — | RD |szo| BL | RT | — [TAM /8w |oEa |TA3F| A | 1A L(ﬁ( L1XZ LZXZ LBXI BV | B
0101 5 | — | sp |sEan| BL [RTs | — [T2Mlem| — TASBP ’; L? IE)X;( L1X;( sz;( '%X;( BM | B
o110| 6 | RC | — |SEAM| BL | — | IAE T’;M BML [RCAR TAGBP ‘g L6A L())fg L1Xg szg L3Xg( BV | B
o111 7 | sc |pEY| — | BL |T1AB|TAB1 T’;M BML |SCAR TA7'3P ’7\ L7A LOX7Y L1X;( sz;( L3X;( BV | B
1000 8 | — | — |iAG | BL | — |TLOA X’?)M' BuL [12a8|0F| 2| 2 LO)’(;( L1Xg L?_X; L3Xg BM | B
1001 9 | — | — |ToA| BL | — |cck Xﬁ'\’" BML [T2HAB TAQBP ’3 L£ IE)),(;( L1Xg "ng L3X;( BM | B
1010 A | av [TEaB|TABE| BL | — [Tv2aMM|BmL| - |TABP] A1 LA g’)% 1”% ;)% ;’% BM | B
1011 B |amc| — | = | BL | = |TVIA XAsM' BuL [ — AP A A (';)?1( 1”?1( '2')?1( '3:)?1( BM | B
100 ¢ [TvA [oma| — [BL | | P P ew | — |A5F) A | '6)% 1”% '2')2\; gﬁ; BM | B
| o or e — Lo | %0158 P | 7] 4 [ [ber o oo T
10| E |[TBA[TAB| — |BL | SZB X e rputal AP S| g’ﬁ 1”?2 % '5);: BM | B
11| F WRST| TAY | szc | BL RSB 533 XA B rpuoal ASF| | A g’% 1”% ;’% '3‘)% BM | B

ERANBAIBIRIESHIIELR. D3~DoRTHBRAABHYKAML, Ds~DaRmHR/RIBHISEL. B, ERTT
XLERHI6HTIRD. BIFTIRST2FTIES2M, SMESHELIFHIRBMN LR, 2FHETHE2FHRIKBN
TRAUR.

E. OB =7 RTEHIKBEAREEER.

HE2FY
BL 1 laaa aaaa
BML 1 Oaaa aaaa
BA 1 laaa aaaa
BLA 1 laaa pppp
BMLA 1 Oaaa pppp
SEA 0 1011 nnnn
SZD 0 0010 1011
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ERIFFR R

ER ST EF R V1

S{IRt: 0002

RAM #%8f: 0002

. . 0 | BEdERSE 188 HIEE L
viz | B AR L mehs 1 AR B
R T T 0 | il (CARRY)
V11 | EFEE 1 EURIRZRAL 1 | EAEH B WD b
Vie | mRtSE 14 0 | Fik URFEME 1 HKD
- 1 | BT
ER SR EH S ES V2 Eht: 00002 RAM &{4Et: 00002
. ) N 0 | “H” BTFHEMNT BUBEN
W OH” BT :
V2s | S “H” B EREYT R 1 [ “H ETFREmT ENEER GEE V2= ‘1 8D
e e 0 | BRREMREER
V2o | SRBEREIHI M i
P BB o L v g g 0 f(XIN)
V21 | ERTEE 2 I EURIEZRA 1 o2
V2o | RERiE 2 HHif 0 | i (RIFIEREE 2 MR
1 | 3EfF
THIEH F 78 PUO S {zft: 00002 RAM &R RIBIRES
" < B A g £ 0 | TH&KE OFF, BBRELM
PUO3| #i01 G2, Gs THGWEIERIN | — =0 o coaroN, mmman
" o e |0 | THUSIKE OFF, RMEELN
PUO2| %0 Go. G1 Thi @Al T | TREHRE ON. RRESN
" e o o A 0 | FH&SKE OFF, BBEEN
PUO1| %0 E1 TH R REEHI{L 1 | TREREON, BREEY
) bt o 0 | TH&{kE OFF, RBRELH
PUOo| %M Eo THL B IKREIEHI{L 1 [ THEHE ON, BEREAN
THiEH&FEFS PUL At 00002 RAM &8 : fRIFRE
o ke 0 | TRBAE OFF, BREL
PU13| %A D7 T AR REIEHIL 1 | FHSHE ON, BREAN
] D e o 0| THBMHE OFF, RBELH
PU12| i[O De THI @A EI=HI AL 1 | THSKE ON, RREAN
" o 0 | THBEE OFF, BREELH
PU11| i[O Ds FH R EIEHIAL T | TREHRE ON, RRESN
] D o 0| THBMHE OFF, RBELH
PUlo| i Da THI @A EIHIAL 1 | THSKE ON, RREAN
BEEEEEFFR LO SIRT: 002 RAM #148F: 002
Lo LO1 | LOo BLRIEEIhRE
0 0 ZiEFHIZE(XOR)
B E R 0 | 1 |®#3EE(OR)
LOo 1 0 | iB485i5=E(AND)
1 1 | ZEiHER
. “R” RFENEE, “W” BRAIBA.
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R EATEE
e ;I B £ # HEE B
VDD MIREBE —0.3~5 \Y;
\Y/ BWMABE —0.3~VDD+0.3 \Y;
Vo W BE —0.3~VDD+0.3 \Y
Pd ke Ta=25°C 300 mw
Topr TYEMEmE —20~85 °C
Tstg RERE —40~125 °C
WEEITEMY (EXEEMERT, Ta=—20~85°C. VDD=1.8~3.6V)
we % WE % et By
=i BH) BX
VDD MR E 1.8 3.6 \Y
VRAM MERE (RAMZHED 1.1 3.6 \Y
Vss MR EE 0 \%
VIH “H” WINE]E wmOD4a~D7. E. G VDD=3.0V 0.7VbD VDD \Y
VIH “H” INEE XIN VDD=3.0V 0.8VDD VDD \Y
VIL “L” MiNEBE #wOD4a~D7. E. G VDD=3.0V 0 0.2VbD \Y
VIL “L” IANEE XN VDD=3.0V 0 0.2VDbD \Y
loH(peak) | “H” BFHEHIEERR wOD. E1. G VDD=3.0V —4 mA
loH(peak) | “H” BFi#EHIEERR HOEo VDD=3.0V —24 mA
loH(peak) | “H” BFHHIEERR #HHACARR VDD=3.0V —20 mA
loL(peak) | “L” REHtIEERR % OCARR VDD=3.0V 4 mA
IoH(ave) “H” BEHHFHER wOD. EL. G VDD=3.0V -2 mA
loH(ave) “H” BEHIETFHER wOEo VDD=3.0V —12 mA
IoH(ave) “H” BEHHFHBER HOCARR VDD=3.0V —10 mA
loL(ave) “L” BFHIEESEA  HOCARR VDD=3.0V 2 mA
o) P TEIRFESTCK =f(XIN)/8HF K’ﬂﬁ%#fﬁ 4 MHz
TEIRIFESTCK=F(XIN)&} &SR 500 kHz
VoET Y AT P B B B 110 180 |,
Ta=25°C 1.40 1.50 1.56
- 1 o FE R B B A FE S ) ziﬁigﬁiwws‘éﬂ 02 | 12 | ms
TPON - B S {7 A BR E RAY FRR TR i) VDD=0~2.2V 1 ms
FE. M T AR {E S 100msHA (8] 89 F 1A .
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Bt (EXEEMERT, Ta=—20~85°C. VDD=3V)

e N MigE -]
e g E| mE £ # N
=/ L E:) =R fi
VoL “L” My BE  #%OCARR loL=2mA 0.9 \Y;
VoL “L” M EBE  Xout loL=0.2mA 0.9 \Y;
VOH “H” i E #OD. Ei. G IOH=—2mA 2.1 \Y
VOH “H” #HIHE ROEo loH=—12mA 15 \Y;
VOH “H” MW E #OCARR [oH=—10mA 1.0 \Y;
VOH “H” #iHEE Xout loH=—0.2mA 2.1 \Y;
L “L” IANEJR  #wMOD4a~D7. E. G VI=Vss -1 pA
“H” #INEE  i®OEo. E vVi—veo 1 A
P i 0. E1 . .
IIH ] ik Ui T B ASOFF W
loz OFFRJH D. Eo. E1. G Vo=Vss -1 pA
N f(XIN)=4.0MHz 400 800
BRI GEITED) pA
| f(XIN)=500kHz 250 500
DD
1 3 A
BB (RAMEGED £
Ta=25°C 0.1 0.5 pA
RPH THEFEE #wHADs~D7. E. G 75 150 300
- VDD=3V. VI=3V kQ
Rosc XIN - XOUT 8] A /2 15 FE PR B 700 3200
HARFE
28 EHA Mi Mi+1
B GBS
Ee it STCK

i OD. E. G

#WiAmmOD. E. G

Do~D7. Eo. E1

Go~Ds3

D4~D7

Eo~E2
Go~Ds3
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SMERTHE
JEITA Package Code RENESAS Code | Previous Code | MASS[Typ.]
P-LSSOP20-4.4x6.5-0.65 | PLSP0020JB-A | 20P2F-A \ 0.1g

20

ARARRARAT

Q)
TEEILLEY

He

-

NOTE)

1. DIMENSIONS "*1" AND "*2"

DO NOT INCLUDE MOLD FLASH.

2. DIMENSION "*3" DOES NOT

INCLUDE TRIM OFFSET.

o Dimension in Millimeters
D Symbol 1 Min | Nom | Max
D | 6465 66
E | 43| 44| 45
- - Ay | — 115 —
A Al—[— [145
s, s AL | 0 |01]o02
€ Al - e P by | 0.17]0.22] 032
¢ [013]045] 0.2
o | 0 | — | 10°
He | 6.2 | 64| 66
e [053]065]0.77
y |— | — [010
L 03|05 07
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1.00 2006.03.21 — HIR & 1T
1.01 2009.01.13 26 AR EFEEIA UTHEIT
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon BIdg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. 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.

2. 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.

3. 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.

4. 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 )

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

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

13. 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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TEFEHXMEASEENL, RXAFTERY .

FEERTEE—HITRERIT:

1. AERBATIEAPRBAEEZESENAATFRNSEEN, WFAZRFMCHNRARER, FIEERETALRDE EZHHMIR=R H A AF
AR IE S XY SERERR J AT B R

2. MTREAAERMCENSREE. B, k. 25, EXREMBNABEAMIEMRERNE N E=ENIIRmNREMRFERFIL, A2FTREBE
fARE.

3. TEEBAZRACHNERMBEARTAMERTIERBOALZEEN. ESENSEHCHEZTARAE. S5 EHORLIUETARY GMIRIMER
53%) REMEOMEESHBITREZSPMENLEFE.

4. AERETCHEMEREE. B, k. 2F. EZEURHGHNARERHISMABEREAAENEITHIRNS, AN ERERMBELABMNERT, MAE
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