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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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TBA (B) — (A) 99, 108 TABPp | (SP) — (SP)+1 93, 110
(SK(SP)) < (PC)
TAY (A) — (Y) 98, 108 (PCH) ~ p
(PCL) ~ (DRz~DRo, As~A0)
TYA Y) - (A) 106, 108 #E(UPTF)=0 i,
(B) — (ROM(PC))7~4
TEAB (Er~E4) — (B) 100, 108 (A) — (ROM(PC))3~0
(Es~Eo) — (A) #E(UPTF)=1 B,
= (DR2) — 0
7 | TABE (B) — (E7~E4) 93, 108 (DR1.DRo) ~(ROM(PC))e.8
FE% (A) — (Es~Eo) (B) — (ROM(PC))7~4
5 (A) — (ROM(PC))3~0
1§ TDA (DR2~DRo) ~ (A2~Aa) 100, 108 (PC) ~ (SK(SP))
i (SP) — (SP)—1
% | TAD (A2~A0) — (DR2~DR) 94, 108
(A3s) ~ 0 z | AM (A) — (A)+(M(DP) 77,110
g
TAZ (A1, Ao) — (Z1, Zo) 99, 108 & | AMC (A) — (A)+(M(DP)+(CY) 77,110
(A3, A2) <= O ~ (CY) < Carry
TAX (A) — (X) 98, 108 An (A) — (A)+n, n=0~15 77,110
TASP (A2~A0) — (SP2~SPo) 96, 108 AND (A) — (A) AND (M(DP)) 77,110
(A3s) ~ 0
OR (A) — (A) OR (M(DP)) 84, 110
XY x y | (X) — x, x=0~15 82, 108
i (Y) < y,y=0~15 sc CY) ~ 1 87,110
i\t/li’, LZz @) ~ z,z2=0~3 83, 108 RC (CY) ~ 0 85, 110
ﬂé INY Y) < (Y)+1 82, 108 szc (CY)=0? 91,110
A
| beY Y) — (Y)—1 80, 108 CMA A) — (A) 79, 110
TAM (A) — (M(DP)) 95, 108
(X) = (X)EXOR()), j=0~15 RAR 85, 110
XAM j (A) —— (M(DP)) 107, 108 SBj (Mj(DP)) — 1,j=0~3 87, 110
(X) = (X)EXOR()), j=0~15 fir
2 | RBj (Mj(DP)) — 0,j=0~3 85, 110
R | XAMDj | (A) —— (M(DP)) 107, 108 1’\5
A (X) = (X)EXOR()), j=0~15 & | szBj (Mj(DP))=0?, j=0~3 91,110
M (Y) < (V)1
N i | SEAM [ (A)=(M(DP)? 88, 110
5 | xaMlj | (A) —— (M(DP)) 107, 108 %
# (X) — (X)EXOR()), j=0~15 & |SEAn | (A)=n?,n=0~15 88, 110
- Y) — (Y)+1 ~
i Ba (PCL) < as~ao 78,112
| TMA] (M(DP)) — (A) 103, 108
i (X) — (X)EXOR()), j=0~15 BLp, a | (PCH) — p 78, 112
= (PCL) < as~ao
& 3
% lBLap | (Pch) < p 78, 112
S (PCL) — (DR2~DRo, As~Ao)

i¥. M34552M4/M4HREFp=0~31, M34552M8/M8H/G8/G8HATp=0~63.

Rev.1.01 2004.10.13 page 74 of 145
RENESAS



4552 B% EHER sormosnmssmssmn.

IRIETIRERS] (80

nNE | BSHS Ih&e IBET L | BEHS I ke BER
BMa (SP) — (SP)+1 78, 112 TPAA (PA) — (A) 103, 114
(SK(SP)) < (PC)
(PCH) — 2 TAW1 (A) — (W1) 97, 114
(PCL) <~ ae~ao0
- TWIA | (W1) < (A) 105, 114
= | BMLp.a | (SP) < (SP)+1 79,112
Fr (SK(SP)) — (PC) TAW2 | (A) — (W2) 97, 114
a (PCH) — p
i (PCL) — a6~a0 TW2A | (W2) — (A) 106, 114
<
BMLAp | (SP) < (SP)+1 79,112 TAW3 | (A) — (W3) 98, 114
(SK(SP)) — (PC)
(PCH) — p TW3A | (W3) — (A) 106, 114
(PCL) < (DR2~DRo, A3~A0)
RTI (PC) — (SK(SP)) 86, 112 TAW4 | (A) — (W4) 98, 114
(SP) — (SP)—1
. TWAA | (W4) — (A) 106, 114
| | RT (PC) — (SK(SP)) 86, 112
i (SP) — (SP)—1 TABPS | (B) — (TPS7~TPSa) 94,116
< (A) — (TPS3~TPS0)
RTS (PC) — (SK(SP)) 86, 112
(SP) — (SP)—1 TPSAB | (RPS7~RPS4) — (B) 104, 116
DI (INTE) < 0 80, 112 (TPS7~TPS4) ~ (B)
(RPS3~RPS0) — (A)
El (INTE) < 1 81,112 ET (TPS3~TPS0) ~ (A)
B
SNZ0 V10=0: (EXF0)=1? 88, 112 ﬁ TAB1 (B) — (T17~T14) 93,116
FERKHIE (EXFO) < O 1 (A) < (T13~T10)
V10=1: NOP kS
T1AB (R17~R14) ~ (B) 91,116
SNZIO | M2=1: (INT)= “H” ? 89, 112 (T17~T14) — (B)
12=0: (INT)= “L” ? (R13~R10) < (A)
(T13~T10) — (A)
TAV1 (A) = (V1) 97, 114
TAB2 (B) — (T27~T24) 93, 116
TVIA (V1) < (A) 105, 114 (A) « (T23~T20)
Igj:li TAV2 (A) < (V2) 97, 114 T2AB (R27~R24) — (B) 92,116
% (T27~T24) ~— (B)
e | TV2A (V2) ~ (A) 105, 114 (R23~R20) < (A)
&4 (T23~T20) « (A)
TAI (A) < (1) 94, 114
THA (1) ~ (A) 101, 114

i¥. M34552M4/M4HRSp=0~31, M34552M8/M8H/G8/G8HATp=0~63,
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IRIETIRERS] (80

N | BEH IngE e nE | BEFES IfIgE BT
T2HAB | (R2H7~R2H4) — (B) 92,116 TAKO (A) < (KO) 94, 120
(R2H3~R2Ho) ~ (A)
TKOA (KO) — (A) 101, 120
TR1AB | (R17~R14) — (B) 104, 116
(R13~R10) < (A) TAK1 (A) < (K1) 95, 120
i
T2R2L | (T27~T24) — (R2L7~R2L4)| 92,116 A | TKIA (K1) < (A) 101, 120
(T23~T20) ~ (R2L3~R2L0) A
| TAk2 (A) < (K2) 95, 120
= | TLCA (LC) ~ (A) 103, 116 =
gg (RLC) < (A) % | TK2A (K2) — (A) 102, 120
1% SNZT1 | V12=0: (T1F)=1? 89, 118 TFROA (FRO) = (A) 100, 120
& FERKME (TIF) < 0
£ V12=1: NOP TFR1A (FR1) — (A) 100, 120
SNZT2 | V13=0: (T2F)=1? 89, 118 TFR2A (FR2) ~ (A) 101, 120
FERRME (T2F) < 0
V13=1: NOP CRCK EIERCIR % B 3% 80, 120
SNZT3 | V20=0: (T3F)=1? 90, 118 gg TAMR (A) < (MR) 96, 120
FERKELE (T3F) — O %
V20=1: NOP # | TMRA (MR) < (A) 103, 120
=]
AN
IAPO (A) < (PO) 81,118 ¥ | TRGA (RG) ~ (A) 105, 120
OPOA (PO) — (A) 83,118 TAL1 (A) < (L1) 95, 120
IAP1 (A) < (P1) 81,118 TL1A (L1) < (A) 102, 120
OP1A (P1) < (A) 83,118 TL2A (L2) ~ (A) 102, 120
IAP2 (A) < (P2) 82,118 L | TL3A (L3) ~ (A) 102, 120
c
OP2A (P2) — (A) 84, 118 D | TC1A (1) ~ (A) 99, 120
=
CLD (D) ~ 1 79, 118 % | TC2A (C2) ~ (A) 99, 120
il
RD (D(Y)) ~ 0, (Y)=0~7 86, 118 % | NOP (PC) ~ (PC)+1 83, 122
% | SD DY) ~ 1, (Y)=0~7 88,118 POF BB ETIER 84, 122
)/\ SzD (D(Y))=0? , (Y)=0~7 91,118 POF2 HBIIRAME 8 84, 122
ihﬁ RCP (C) <0 85, 118 EPOF POF#5 4 FIPOF215 4 B3 81,122
=
B | scp €) ~ 1 87,118 SNzP (P)=1? 89, 122
<
TAPUO | (A) = (PUO) 96, 118 WRST (WDF1)=1? 107, 122
FERKME (WDF1) < 0
TPUOA | (PUD) — (A) 104, 118 =
B DWDT B ERT 85 80, 122
TAPU1 | (A) < (PU1) 96, 120 ThEefE I S iF
TPUIA | (PU1T) < (A) 104, 120 SRST REGEE 90, 122
RUPT (UPTF) < 0 87, 122
SUPT (UPTF) < 1 90, 122
SVDE(i) | 7E#ri8sAT, 90, 122
FEJE TS P46 B BR B 3

i¥. SVDE#E< REEATHAR.
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E J:F E I:P HXERTEBAM A ERIEZHIFR

[EXFEIRF] #lERES KR

A N (Add n and accumulator)

H1E5%5: Do Do

=5 FHR FRACY BRAL g1

[oJofo[1[1]o[n[n[n]n] [o]6]n]

1 1 - e =0

IIkE: (A) < (A)+n n=0~15

2% ZEIES

HHIEE: AEFRANAEMELINFENEN. EERREFIEFTSR
A, HAIRECY)HARTE,
WMRKEEREREY, MBERITT—KES. TUH
BT —5%1ES.

AM (Add accumulator and Memory)

#8&%5: Do Do

[ofofofofo]o]1]o]1]o]: [o]o[A]s

FH ISEGES FRECY BB
1 1 - -

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

2% BHEIES
AR AEFRANRAIMEMOP)HAR. EERRFIEFFS
A, HLFRECY)MABTFE.

AMC (Add accumulator, Memory and Carry)

HL2&53: Do Do FH ELE FRECY BRASSE 1
loJojofo]o]o[1]o]1]1]. [o]o[B]+s 1 1 o -

TheE: (A) < (A)+ (M(DP)) + (CY)
(CY) ~ #fI

S BEIES
IR : ABFFESRANREINEMDP)RRNBIHLFRERCY)HIRE.
HAERREIFFRAMRECY,

AND (logical AND between accumulator and memory)

H85%5: Do Do

=5 IR FRACY BRAL 1

[ofofofofo]1]1]o]o]o]: [o]1]e]s

1 1 - -

Th&E: (A) — (A) AND (M(DP))

2% BHEIES
HIRER: BEFERANABMMODP)MARHITIEES . HERRESR
EFFERA.
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E J:F E I:P HXERTEBAM A ERIEZHIFR

B a (Branch to address a)

H2§8: Do Do FH SRR FR&ECY B¢
‘ 0‘ 1 ‘ 1 ‘a6|a5|a4‘a3‘a2|a1|ao‘2 ‘ 1 fa a‘m 1 1 - -
IigE: (PCL) — ae~ao L. BBES
HRAR: IR, HBEIR—TIAYaltit.
EES: OAEIZESHENNIEEEBER.
BL P,a (Branch Long to address a in page p)
H885: Do Do FH SRR FRECY Bl 54
o[ [ [ [elodelole: [o[S[els | 2 2 - -
‘ 1 ‘ 0‘ps‘ae|a5|a4‘a3‘a2|a1|ao|2 ‘2 ; a|16 N BBIES

MR TUMNER, HBEITIpaaltil.

Ij]ﬁﬁ: (PCH) ~p
(PCL) < as~ao0

EES: M34552M4/M4HETp=0~31,
M34552M8/M8H/G8/G8HETp=0~63.

BLA P (Branch Long to address (D)+(A) in page p)

H8ER8: Do Do

FH IBEGE FR&ECY BRASS

[o[ofofo[o[1]o]o[o]oz [o]1]o]s

2 2 -

L 110]ps[ps] 0] 0]ps[pz[pipol> [2]p[p]is

D% HBIES

HMIRER: TUMNER, BBIHNpHEFRDMEERANANBERTH

Ik (PCH) — p
(PCL) ~ (DR2~DRo. A3~A0)

(DR2DR1DR0A3A2A1A0)21t I .
EE S M34552M4/M4HETp=0~31,
M34552M8/M8H/G8/G8HETp=0~63.

BM a (Branch and Mark to address a in page 2)

#185%5: Do Do

FH IBEE FRECY B

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

1 1 - -

IIgE: (SP) — (SP)+1
(SK(SP)) = (PC)
(PCH) < 2
(PCL) < as~ao

2% FEFARES

IR T2 FREFIAR, ARAT2Mattiti TR .

FER: BMERNTRZEREMTERF, RAEHEIRBSE2A, Wit
WA, FTEFRERASR, LITETRBEHHEX.
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E J:F E I:P HXERTEBAM A ERIEZHIFR

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

#188%5: Do Do

FH BEE FRECY RS

LoJo] 1] 1]0]p4[ps[pz[pi[po]> [0] 5] P )16

2 2 - -

3
| 1 | 0|p5|a6|a5|a4|a3|a2|a1|ao|2 |2| +a| a|16

2% FEFARES

HRAR: FRFIEAR, ERRpRIatitiFERF.

IIgE: (SP) — (SP)+1
(SK(SP)) < (PC)
(PCH) < p
(PCL) < as~ao

FE A M34552M4/M4HESp=0~31,
M34552M8/M8H/G8/G8HHATp=0~63.
FEFRERASR, LITETREBLHEX.

BMLA P (Branch and Mark Long to address (D)+(A) in page p)
HE8F3: Do Do FH SRR FRBECY B S
[o[o[o[o[+[*o[o[o[0}: [o[s[o]s [ 2 2 - -

L110]ps[ps] 0] 0]ps[pz[pipol> [2]p[p]1s

2% FEFARES

IR FREFAR, ARARpHEFRDNEERANNRIEE

Ifig: (SP) < (SP)+1
(SK(SP)) < (PC)
(PCH) < p
(PCL) — (DR2~DRo. A3~A0)

(DR2DR1DR0A3A2A1A0)23t 11 B FI2FF
EE S M34552M4/M4HRTp=0~31.
M34552M8/M8H/G8/G8HETp=0~63.
FRFHEZASE, LIHTETREBLHER,

CLD (CLear port D)

#18585: Do Do

FH IBEE FRECY B S

[oofofo[o[1]o]ofo[1] [o] 1] 1]ss

1 1 - -

e (D) — 1

2% MAN/HRIES
IR BimODEEMER (1 .

CMA (CoMplement of Accumulator)

#E8%8: Do Do

FH BEE FRECY RS SR

[ofofofo[o[1]*]+]o[o]2 [o]1]c]ss

1 1 - -

IhEE: (A) ~ (A)

2% BHIES

FRIRA: BEFRANABIIBREFRFERA
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CRCK (Clock select : Re oscillation ClocK)

#18885: Do Do FH FEIER%L RE&ECY s
[1]o]1]o]o[1]1]o]1]1]2 [2]9]B]s 1 1 — —
ThEE: EIBRCIRTS BIE S BIERIES

EIRAR: X ERR (FXIN)) EFERCIRH R, FIERCIRG B,

DEY (DEcrement register Y)

#18888: Do Do FH FEIER% R&ECY s
loJoJofofo[1]o]1]1]1]2 [o]1] 7] 1 1 — (Y)=15
EE: (Y) < (Y) — 1 5% RAMHBHEIES

R BEFERYRRBZE. (EHEER, MREFERYHNASA
“157 , MBBET—&KiES. BNMBERITT—FKEL.

DI (Disable Interrupt)

#185%5: Do Do FH R RECY PR 1
[o[o[o[o[o[o]o[[o[0}. [a[o]aks [ : - -
EE: (NTE) — 0 % REREHIES

FHRIRER: BPERIFRE(NTE)EE, FEREMPETRETIERKTS.
B S BEDEESRER P ETEIEFEMDIE SHITHIRZ T 1ML 85

HEEN-
DWDT (Disable WatchDog Timer)
HLEEF3: Do Do FH SRR FRECY Bt 1
(ol [o[o[+[1[1]o[o}. [2[e]chs | j - E
Ihée: MM ERTERThAEITLE foiF nE: HE
R EHITDWDTIESE, #EILANEBITWRSTHE S5 10 i1 E Y
BRINEE.
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El (Enable Interrupt)

#8&F5: Do Do FH FEIER% R&ECY Phits s
loJoJofo]o]o]o[1]o]1] [o]o]5}s 1 1 — —
IRE: (INTE) < 1 Sk hETHEFIES
EAIRAR: BT ARIFRREINTE)EN (1), FRIZEMRPETEZETEE
RS
EE S BEERESIREN I 2 IFEMERE SHITIFIRZ 11 HIEERE
HEBEH.

EPOF (Enable POF instruction)

#HE88: Do Do FH FEIH%L FRECY BRAE
loJojo[1]o[1]1]0]1]1]2 [o]5]B]s 1 1 — —
IhEE: POFIESFIPOF2iE4 B NLE. HE
PEMIRAA: EPITEPOFIES R, KIEMPOFIESEH#POF2IES T AE
3

IAPO (Input Accumulator from port P0)

#H18888: Do Do FH FEIER% R&ECY s
[1]0]o[1]1]0]o]o]o]0]. [2]6]0]s 1 1 — —
aE: (A) — (PO) Sk BMN/HIHIES

IR G OPOBMINE X R FFRA.

IAP1 (Input Accumulator from port P1)

#H18885: Do Do FH FEIER% R&ECY s
[1]o0]o[1]1]o]o]o]o]1]. [2]6] 1] 1 1 — —
Ihge: (A) — (P1) S WA/mHIES

IR AP E X FFRA.

Rev.1.01 2004.10.13 page 81 of 145
RENESAS



4552 Bt

E J:F E I:P HXERTEBAM A ERIEZHIFR

IAP2 (Input Accumulator from port P2)

#8&F5: Do Do FH FEIER% R&ECY Phits s
[1]oJo]1]1]o]oo]1]o] [2]6]2}s 1 1 — —
IheE: (A) — (P2) S WA/mLHIES
PELRIRAE: 5k OP2BY M N IE B ZFRA.
INY (INcrement register Y)
#18888: Do Do FH FEIER% R&ECY s
loJoJofo]o[1]o]o]1]1]2 [0]1]3] 1 1 — (Y)=0

gE: (Y) < (Y)+1

5% RAMHBHEIES

IR BEFERYRREM. EREER, MRSERYHNASA
“07, FMT—HES. BURBENITT—FIES.

LAn (Load n in Accumulator)

#28%5%: Do Do FH B FRECY BRA S
loJolo[1]1][1]n]|n|n]nk [0]7]n}s 1 1 - e TR

IhkE: (A) < n n=0~15

2% BHRIES

IR BIRFERMENEANTFRA. MEEHRTINITLAES
B, BRTRAMITHILAIE DS, BBELSHIAEREAILA

S
LXY X,Y (Load register X and Y with x and y)
HLEEF3: Do Do FH SRR FRECY Bt 51
| 1 | 1 |x3|x2|x1|xo|y3|y2|y1|yo|2 | 3| x| y|16 1 1 - FEHEA

hgE: (X) < x x=0~15
(Y) <=y y=0~15

2. RAMbHHES

IR BIRAFERMEXRATEFESRX BIFRMEYREANETTF
B]RY. EESEEAMPITLXYIESH, BT HEMNITHILXY
B, BESHIAEREAMLXYIES.
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E J:F E I:P HXERTEBAM A ERIEZHIFR

LZ z (Load register Z with z)

#188%5: Do Do

FH BEGE FRECY B S

8
+Z |16

loJoJo[1]o]o]1]o0]zi|zl]. [0]4

1 1 - -

NgE: (Z) <z z=0~3

5% RAMHBHEIES
IR AT MNEZENTEFSRZ.

NOP (No OPeration)

#188%%: Do Do

FH BEE FRECY B SH

[oofo[o[o]o[o]o]o]ol2 [o]ofo]ss

1 1 - -

4E: (PC) — (PC)+1

IR =HRME, BFITHHESESEm,. EEREN,

OPOA (Output port PO from Accumulator)

#12889: Do Do

FH IBEGE: FR&ECY BRA S

[1]ofofo[1]o]o]o]o]oz [2]2]o]s

1 1 - -

IngE: (PO) < (A)

2% WANEEES
IR BEFRANARSHHEHOPO.

OP1A (Output port P1 from Accumulator)

#2853: Do Do

[1[ofofo[1]o[ofofo[1] [2[2[1]s

FH IBEGE: FR&ECY B
1 1 - -

IigE: (P1) < (A)

2% WANEEES
IR BEFRANNSIHHEHAP.
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E J:F E I:P HXERTEBAM A ERIEZHIFR

OP2A (Output port P2 from Accumulator)

#18885: Do Do FH EIERE FRECY b 5 1
[1]0]ofo]1]o]o]o]1]0]. [2]2] 2] 1 1 — —
gE: (P2) < (A) NI MANMHIES
MR BEERANANRHEEIFOP2,
OR (logical OR between accumulator and memory)
#18888: Do Do FH FEIERE FRECY b S 1
loJoJofofo[1]1]o]o]1]2 [0]1] 9] 1 1 — —

hEE: (A) — (A) OR (M(DP))

2% BHIES

R BHEERANABRMMOP)MARHITIZENR. HERRER

F1FEEA.
POF (Power OFf1)
#H18885: Do Do FH FEIER% R&ECY s
loJo]ofo]o]o]o]o]1]0]. [0]0] 2] 1 1 — —

Thee: HEBBAZEITER

IR WREBITEPOFIE S EIRIMITPOFIES, AP mELHEA

FHEITIER
FES: MRERITHIES IS EIMITEPOFES, ILIESHEM FNOP
B A
54,
POF2 (Power OFf2)
HEEH: Do Do FH R GESy FRECY PR
[o[oJololo[e[[o[o[o): [oo]e)e [ i - -
IigE: FHBERAMEMRER 7% HE
ELRLAR: WREMITEPOFIE L R ILANMITPOF218S, AR
RAMEZ M ER .
FEA: MRAENITHIESAIUIZEHITEPOFE S, LIESHEMN TNOP
%
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EHET

HXERTEBAM A ERIEZHIFR

RAR (Rotate Accumulator Right)

H#8%8: Do Do FH BRI FRECY PR
loJoJofo]o[1]1]1]o]1]2 [o]1]D]ss 1 1 01 —

e [

2% ZHIES

LA BEHAIRECY), BEFERANRNERAERGL.

RB j (Reset Bit)

H85%5: Do Do

IBEGE:

FR&ECY

B

[ofofof1]oJof1]1]i]i] [of4]%]w

IngE: (Mj(DP)) < 0 j=0~3

2. (REERS

FHLRIEAA: IFM(DP)REAL (BAIBIFERAYEFEEMLD MAREE.

RC (Reset Carry flag)

#2853: Do Do FH FEIHR%L RECY Phits s
loJojofo]o[o]o]1]1]0]. [0]o]6]s 1 1 0 —
e (CY) — 0 5% ZEES
PEMIRAA: BHEARE(CY)IFE.
RCP (Reset Port C)
HEEE: Do Do FH EE: kA RECY

[1[of1]ofofo[*]*]o[o]2 [2[8]c]s

1

BRELSR

IfigE: (C) < 0

2% WMANHEEES

AR R OCHEE.
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EHET

RD (Reset port D specified by register Y)

HEEFE: Do Do

FH BEE FRECY PR S

[ofofofofo]1]o]1]o]o]z [of1]4]s

1 1 - -

ITgE: (D(Y)) < 0, (Y)=0 ~ 7

2% MAN/HHIES

IR BEIKADMEFRYHAREENIRAFEE.

RT (ReTurn from subroutine)

#18888: Do Do FH FEIER% R&ECY s
loJoJo[1]o]o]o]1]0]0]. [0]4]4]s 1 2 — —
&k (PC) — (SK(SP)) H%: REES
(SP) — (SP) — 1 IR WFREFIREZAR L FIEFMIERF.
RTI (ReTurn from Interrupt)
#2853: Do Do FH FEIHR%L RECY Phits s
loJojo[1]o[o]o]1]1]0]. [0]4]6]s 1 1 — —

HhgE: (PC) — (SK(SP))
(SP) =< (SP) — 1

2. BREHES

HEIRAR: AHETEBREFREEIEREF. BEIREH(FESRZ. X
Y). #HMRRE(CY). BRHRTS. RLALXYESHEIREINOP
RS FESRA. FEFBNSEIBEEE FEETAIRTE.

RTS (ReTurn from subroutine and Skip)

HE5%8: Do Do

FH IBEE FR&ECY B

[oJofof1]ofofo]1]o[1]2 [o]4]s]s

1 2 - To S ki

IfigE: (PC) < (SK(SP))
(SP) < (SP) — 1

2% BREHES

IR NFREFERZARLFREFNER, TEHRET—&E

Py
<o
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RUPT (Reset UPT flag)

#18885: Do Do FH FEIER%L RE&ECY s s
loJoJo[1]o[1]1]0]0]0]. [0]5]8]s 1 1 — —
&g (UPTF) — 0 Sk HE
MR BEASERIFREUPTREE.
SB j (Set Bit)
#18888: Do Do FH FEIER% R&ECY s s
Lofofoft]of1[1[*[i[i]- [0]5] %] 1 1 - -

IfigE: (Mj(DP)) < 1 j=0 ~ 3

D% (BRERS

HIRAR: IFM(DP)RI L (RIAIFRMERENN HAREN

) .
SC (Set Carry flag)
#H18885: Do Do FH FEIER% R&ECY s s
loJoJofo]ofo]o]1]1]1]2 [o]0] 7] 1 1 1 —
IgE: (CY) < 1 % ZHIES
TR : FFAARER(CY)ENR (1D .
SCP (setPort C)
#18888: Do Do FH FEIER% R&ECY s s
[1]o]1]o]o]o]1]1]0]1]. |2]8]D]ss 1 1 — —

2% MAN/HHIES

HIRAR: BImOCEM (1) .
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SD (Set port D specified by register Y)

#H18885: Do Do FH FEIER% R&ECY s s
loJoJofo]o[1]o]1]0]1]2 [0]1]5] 1 1 — —
e (DY) < 1, (Y)=0~7 N WAN/HHIES

IR BEIKADMBFFRYHARBENRAERM (1) .

SEAn (Skip Equal, Accumulator with immediate data n)

H#§8: Do Do FH BRI FRECY B
loJoJofo]1]o]o]1]o]1]2 [0]2]5] 2 2 — (A)=n
Hein=0~15

lofofo[1][1][1]n|n[n]n] [o]7]n}e | £%: mpis
B MRAFEBRANNSHTANTROEMRS, AT
Ih&E: (A)=n? n=0 ~ 15 2. BUFMBENITT—KIES.

SEAM (Skip Equal, Accumulator with Memory)

HIE®, Do Do =8 AmE_ | wECY SR
[oJo]ofo]1[ofo[*[1]0]: [0]2]6]ss 1 1 - (A) = (M(OP))
e (A) = (M(DP)) 2 A% HEES

HMIRIR: MRSERANASITIMOP)MRNAEE, MM T—£4E
%, BENFMBERITT—FES.

SNZ0 (Skip if Non Zero condition of external interrupt 0 request flag)

HLZ&85: Do Do FH FEEE FRECY PR SE 1
loJoJofo]1][1]1]o]o]o]. [0]3]8]s 1 1 — V10=0: (EXF0) = 1
IhRE: V10=0:(EXF0)=17 AL PEHIEHIES
EBMIF, (EXFO) < 0 FRIRAA: TS FERVIBO(VI0)MAEN “0” BY, R
V10=1:SNZ0 = NOP EROHBTIERIFAR(EXFO)H “17 , MMM T—KIES, RE

WEATEEXFOEE: B SMERO B iE KRR (EXFO)H “07 ,
MBERITT—KES.

RS H S ERVIEOVI)MAARA “17 B, 1tigd
ZMFNOPIES.
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SNZI0 (Skip if Non Zero condition of external Interrupt 0 input pin)

HEEFE: Do Do

FH IEEES FRECY PR
[ooJo o[+ [+[]o[[o): [eela}s |t 1 S PSR

M2=0:(INT)= “L”

B M2=1:(NT)= “H” ?
M2=0:(INT)= “L” ?

N HETRFIERS

MR EPEHSHFESNNM2(12)MAEA “17 B, RINT
EHREBER “H” , HMBET—5£4E4S: MRINTERASE
Th LY, MMERITTI—&ES.
EREHEH S ERMBA2(12)BAER “0” B, WMRINT
EMREBES L7, MBI T 54 MRINTERASE
Fh “H” , BBEMITTI—FES.

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

#188%8: Do Do

F8 AmE_ | waCY T
[o]ofo[o]o[o[ofo[1]1]: [o]o[3]s 1 1 - (P)=1

hee: (P)=17?

MR MRERRSP)HIARR “17 , FBBRBET—FES, BN
FUEHIT T —FIES. BMEERYE, REPHAE,

SNZT1 (Skip if Non Zero condition of Timer 1 interrupt request flag)

H1E5%8: Do Do

FH EE% FRECY BRESE
[1]0]1]o]o[o]o]o]o]o]. |2][8]0]s 1 1 - V12=0: (T1F) = 1

ke V12=0:(TIF)=17?
RS, (TIF) < 0
V12=1:SNZT1 = NOP

ok EREREES

LR : EPEIEHIFESRVINA2(VIMASA “0” B, MRE
B3 R BB SRARAR(TIF) A “17 , BB T —%&ES, #KRE
BIRETIFEE; WRERB1REERRETIF)A “07 ,
MHERITT—£IES.
PSR S ERVIBM2(VIMAREA “1”7 B, 1kigs

EMFNOPIES.
SNZT2 (Skip if Non Zero condition of Timer 2 interrupt request flag)
H8&8853: Do Do FH B FRHCY BRESR
[1]o]1]o]o]o]o]o]o1]. [2]8]1]s 1 1 — V13=0: (T2F) = 1

hEE: V13=0:(T2F)=12
FERRME, (T2F) < 0
V13=1:SNZT2 = NOP

Sk ERSEREES

AR ERETSE FERVAMGI(VIBAERA “0” B, WRE
Bt B8 2 B SRARRR(T2F) A “17 , BBk T —&464, RE
BIRET2REE; MRER 2P EHERIFER(T2F)A “07 ,
MEHRIT T — KBS

EHHHEH S ERVIESVIR) M AESR “17 B, 1tigEd
ZMHFNOPIES.
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SNZT3 (Skip if Non Zero condition of Timer 3 interrupt request flag)
#18885: Do Do FH EIERE FRECY b 5 1
[1]0]1]o]o]o]o]o]1]0]. |2]8] 2] 1 1 — V20=0: (T3F) = 1
IIRE: V20=0:(T3F)=17? k. ERSERIREES
EPE, (T3F) < 0 PEMIRAA: FEPETEHIFERV2IAMI0(V20)MAAEA “0” B, MRE
V20=1:SNZT3 = NOP B 223 ETIEKIRE(TIF)A “17 , ST —KIES, AE
BARETIFEE: MREMSEIPINEKIRETIF)A “0”7 ,
MBERITT—FES.
PSS S ERV2HI0(V20) AR R “17 B, 1hiES
ZMNFNOPIES.
SRST (System ReSeT)
#H18885: Do Do FH FEIERE FRECY b 5 1
loJoJofo]o]o]o]o]o]1]2 [0]o] 1] 1 1 — —
RE: RFEEM N HE
R : FFERKEEN.
SUPT (Set UPT flag)
#H18885: Do Do FH FEIERE FRECY b S 1
loJoJo[1]o[1]1]0]0]1]2 [0]5] 9] 1 1 —
&g (UPTF) — 1 Sk HE
MR BEASERIFREENM (1D .
SVDE (Set Voltage Detector Enable flag)
#8858: Do Do FH B GEA RECY Phits s
[1]o0]1]o]o[1]o]o]1]1]2 |2]9]3] 1 1 — —
Thie: 7EiSmiEET, BIE TRE&NEREN N HE
FMRAR: ERBEEAEN (RHEETENX. RAMENRESD) B, EBET
PR B ER B A .
EEA: WIS RERTHAE.

Rev.1.01 2004.10.13 page 90 of 145

RENESAS



4552 B% EHER sormosnmssmssmn.

SZB j (skip if Zero, Bit)

HED: Do Do =¥ mWE | tacY B
loJoJofo]1]o]o]o]i]il2 [o]2]i]w 1 1 — (M(DP)) = 0
j=0~3
IhgE: (Mj(DP)=0? j=0 ~ 3 N2 [IIRMEES

HEIRAR: ISRM(DP)MEGRL (HIBIFERAEFRERIGD MREA
“0”7, MMM T—&KES, BURBENITT—FKES.

SZC (Skip if Zero, Carry flag )

HME#: Do Do PH A RECY s
[oofofol[o[t]1]1]1]. [o]2[Fl 1 1 - ©v)=0
g (CY)=07 %k ERES

IR EFAARECY)RAAER “07 B, FBBET—FES, TN
FUEHIT T —FIES. BMEERYE, RECYHRAE,

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

#185%3: Do Do FH B GEA FRECY Bk 1
[ofofofof1]o]o[1]of0]. [0]2]4]e 2 2 - (DY) =0
(Y)=0~7

lo]o]o]o]1]o]1]o]1]1]. [o]2]B]is | %% mA/mEEe
AR MRAHODMFEFERYMASEENHOMNASA “07 ,
IhgE: (D(Y))=07?, (Y)=0~7 MPBT—RIES, TUMBEHITT—FKIES.

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

H28%5: Do Do FH# LS FRAECY Bhith 51
[1]o]ofo[1]1]o]o]o]0]. [2]3]0]s 1 1 — —
IhgE: (T17~T14) — (B) H%: ERERIEES
(R17~R14) ~ (B) W BEERBMAREEIEMBZ1MBENTESRINES
(T13~T10) — (A) i, BEESANANSERBERBIIIBENSTESRINY
(R13~R10) < (A) K44

Rev.1.01 2004.10.13 page 91 of 145
RENESAS



4552 Bt

EHET

HXERTEBAM A ERIEZHIFR

T2AB (Transfer data to timer 2 and register R2L from Accumulator and register B)

#188%5: Do Do

FH

BEGE

FRECY

B AR

[1]ofofo[1]1]o]ofo[1]2 [2[3]1]s

1

1

IfigE: (R2L7~R2L4) < (B)
(T27~T24) — (B)
(R2L3~R2L0) — (A)
(T23~T20) < (A)

2% ERFIRIEES

IR BEFRBHRBEREEMNR2MNBENTHFRRLS4
i, BEFRANRBEREERR2INBENGTHFRRLE
{R44L.

T2HAB (Transfer data to register R2H from Accumulator

and register B)

#185%5: Do Do

FH

IBEE

FR&ECY

B

[+[o[+[o[o[[o[[o[0}. [2[]e]s

1

IgE: (R2H7~R2H4) < (B)
(R2H3~R2Ho) — (A)

2% ERFRIEES

IR BEFRBIASEIXEER B2 BENTFRR2HIS4
i, BEHEEFERANABEEIEMF2HBRNFTFRR2HE
v

T2R2L (Transfer data to timer 2 from register R2L)

HEEF5: Do Do

BEE

FRECY

B ARF

[1]of1]ofo1]o]1]o[1] [2]9]s]s

1

IfIgE: (T27~T20) < (R2L7~R2Lo)

2% ERFIRIEES

IR BBENTEFERRANAREFEENR2.

TAB (Transfer data to Accumulator from register B)

#H8E88: Do Do

BEGE:

FR&ECY

[ofofofofof1]*]+[1]o]2 [o] 1]E]ss

BRELSR

1 J—

IgE: (A) < (B)

2% FEHREREES

LR BHEFRBIAAEXEFERA.
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TAB1 (Transfer data to Accumulator and register B from timer 1)
HEEHS: Do Do FH EHA% FRECY Bhitd &4

[1]ofo[1[1]1]o[o[o[o2 [2[7]o]s

1

WEE: (B) — (T17~T14)
(A) — (T13~T10)

2% ERFIRIEES

AR ERTE IR SA(TI7~ TR A EHERHFREB, B

BT 88 1HIRAGL(T13~T10) M N AL X B FEHRA.

TAB2 (Transfer data to Accumulator and register B from t

imer 2)

#188%%: Do Do

BEE FRECY B AR

[1[ofo[1[1]1]ofofo[1] [2] 7] 1]t

1

hEe: (B) — (T27~T24)

2% ERFIRIEES

(A) < (T23~T20)

AR AA: N ERTER2RISANL(T27~T24) M A B X RIH 7228,

Bt B8 2B {R44L(T23~T20) B A BHE X EI H 7 RA.

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

H85%5: Do Do

FH

IBEGE FRECY B

[ofofofo[1]o]1]o]1]o]z [o]2[A]ss

1

p%
AE:

In (B) < (E7~E4)

2% FEHFEREES

(A) — (E3~Eo)

R BHEFRENSALET~EH)HNBRIXEIFFHEB, BEF

FRERIRAfL(Es~E0)H N BIE X FFRA.

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

#188%3: Do Do FH RS FRECY PR
[0]0]1]0]ps|peps[ez[pr[pol2 [0]5]p e 1 3 -
TheE: (SP) — (SP)+1 % BHES
(SK(SP)) < (PC) MR EeSERIFREUPTFRIRE . “07 B, BETIpoE
(PCH) = p, (PCL) — (DR2~DRo. A3~Ao) 7FEDINE 1FRAR M &5 E#I(DR2DR1DR0A3A2A1A0)21t
£(UPTF) = ORY, HFAYROMIR T X HIRL7 ~4. FI3~0 RfEIXEIEFEFREB. &
(B) ~ (ROM(PC))7~4 BEA.
(A) — (ROM(PC))3~0 AERREUPTRFRINS S “17 B, BT pHFEEDINEES
£ (UPTF) = 184, ARIA A $5 ERY(DR2DR1DR0A3A2A1A0) 2111k FIROMAE T,
(DR2) « 0, (DR1, DRo) — (ROM(PC))s. & X#II9~8. fi7~4. (I3~0NHEXE|FFHRD. FiFsw
(B) ~ (ROM(PC))r~4 B. HFHEA.
(A) — (ROM(PC))3~0 ERNITIHIE SR, [FR1BR#EXRFTFSR(SK).
(PC) — (SK(SP)) FEE S M34552M4/M4HREp=0~31,
(SP) < (SP) — 1 M34552M8/M8H/G8/G8HEFp=0~63.
EMITTABP pig$R), BFER1E#ERFERE(SK), e
FEENE B K.
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TABPS (Transfer data to Accumulator and register B from Pre-Scaler)

HEEFE: Do Do

FH BEE FRECY PR S

[1]ofo[1[1]1]o]1]o[1] [2]7]s]s

1 1 - -

Ih&e: (B) — (TPS7~TPS4)
(A) — (TPS3~TPSo)

2% ERFIRIEES

IR IGTRERRSR IS 4GL(TPST~TPS4) N B 15 X8 H 15788,
14 T EFRER Y IRANL(TPS3~TPS0) M A B 1L X EI 17 RRA.

TAD (Transfer data to Accumulator from register D)

#188%%: Do Do

FH BEE FRECY B AR

[oofo[1]o[1]o]ofo[1]2 [o]5[1]ss

1 1 - -

If1fE: (A2~Ao) — (DR2~DRo)
(A3) < O

2% FEHREEERES

IR RBEFRDMARIEXIFFRARRIML(A2~A0).
EER: ERITTADIESH, REEFRFANRSMA(A)RE “07 .

TAIM (Transfer data to Accumulator from register 11)

#H8E88: Do Do

FH IBEGE: FR&ECY BRELSR

[1[ofo[1]o]1]ofo[1]1]2 [2[5]3]s

1 1 - -

ThEE: (A) < (1)

2% PEHZHEIIES

IR BRI FERINNRSEEIFERA.

TAKO (Transfer data to Accumulator from register KO)

#H8E88: Do Do

[1[ofo[1]o[1]o]+[1]o]2 [2[5]e]s

FH IBEGE: FR&ECY B
1 1 - -

IhEE: (A) ~ (KO)

2% WANEEES

FEAREAR: SR MRERIT I B R KOM N AR IR HFRA.
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TAK1 (Transfer data to Accumulator from register K1)

#188%5: Do Do

FH BEGE FRECY B S

[1]ofo[1]o[1]*]ofo[1]. [2]5]o]s

1 1 - -

IfIgE: (A) < (K1)

2% MAN/HHIES

IR EMREIEHFERKIN A REZRFEFRA.

TAK2 (Transfer data to Accumulator from register K2)

#188%%: Do Do

FH BEE FRECY B SH

[1]ofo[1[o[1]*]o[1]o]2 [2]5]A]s

1 1 - -

IfIgE: (A) < (K2)

2% MAN/HHIES

IR EMREITE FERKH A REZRFFRA.

TAL1 (Transfer data to Accumulator from register L1)

#188%8: Do Do

[1]ofo[1]ofo[*]o[1]o]2 [2]4]A]s

FH BEE FRECY B SH
1 1 - -

IfigE: (A) < (L1)

2. LCDIEHIIES

IR BLCDIERI FHERLI MR B HEEIFERA,

TAM j (Transfer data to Accumulator from Memory)

HEEF5: Do Do

FH BEE FRECY B S

[1of1]1]ofofili]i]il [2]c]i]w

1 1 - -

EE: (A) — (M(DP))
(X) = (X)EXOR() j=0~15

5% RAM - HEEE1EXIES

IR FERMOOP)MAREEIFEFRAR, BEHFRXHARIIL
R REHITRERS, EERREFIFHESRX
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TAMR (Transfer data to Accumulator from register MR)

HEEFE: Do Do

BEE

FRECY

PR S

[1]ofo[1]o]1]o]o]1]o]2 [2]5]2]s

1

IngE: (A) < (MR)

2% HpRHES

IR ST FERMRE AR EER FEREA.

TAPUO (Transfer data to Accumulator from register PUO)

#188%%: Do Do

BEE

FRECY

B SH

[1]ofo[1[o[1]o]+[1]1]- [2]5]7]s

IfigE: (A) < (PUO0)

2% MAN/HHIES

IR IF LR E B ERPUOM RN AL X FERA.

TAPU1 (Transfer data to Accumulator from register PU1)

HEEFE: Do Do

BEE

FRECY

[1]ofof1]of1]1]1]1]o]. [2]5]e]s

1

B S

IngE: (A) < (PU1)

2% MAN/HHIES

IR IF LRI FERPUIN R AEX R FHERA.

TASP (Transfer data to Accumulator from Stack Pointer)

#188%%: Do Do

BEE

FRECY

B SH

[oofo[1]o[1]o]o[o]ol2 [o]5]o]s

1

I1RE: (A2 ~ Ao) — (SP2~SPo)

2% FEHREEERES

(A3) < 0O

FARIEEA: IFHEARIE ST (SP) M N B IE X B FFRRARIR3ML(A2~A0).

EER: EPUTTASPIESE, LETFHRANRSM(A)RE “07 .
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TAV1 (Transfer data to Accumulator from register V1)

#188%5: Do Do

BEGE

FRECY

B S

[oofo[1]o[1]o] ][0z [o]5[4]ss

1

IfIgE: (A) < (V1)

2% PEHRHIES

IR BHEHERFERVIMNRBEERFERA

TAV2 (Transfer data to Accumulator from register VV2)

#188%%: Do Do

BEE

FRECY

B SH

[oofo[1]o[1]o]+]o[1] [o]5]s]s

IfIgE: (A) < (V2)

2% PEHRHIES

IR BHEHERFERV2HRAB LR FERA

TAWH1 (Transfer data to Accumulator from register W1)

#188%8: Do Do

BEE

FRECY

B SH

[1]ofo[1]ofo[*]o[1]1]- [2] 4[]

1

IfIgE: (A) < (W1)

2% ERFIRIEES

IR BENBIEHFERWINAREREIFEFRA.

TAW2 (Transfer data to Accumulator from register W2)

#188%%: Do Do

BEE

FRECY

B SH

[1]ofo[1]ofo[+]*]o[o]2 [2[4]c]s

1

IfIgE: (A) <~ (W2)

2% ERFIRIEES

IR BENBIEHFERW2HARREEFEFRA.

Rev.1.01 2004.10.13 page 97 of 145

RENESAS



4552 Bt

EHET

HXERTEBAM A ERIEZHIFR

TAW3 (Transfer data to Accumulator from register W3)

#188%5: Do Do

BEGE

FRECY

B S

[1]ofo[1]ofo[+]+]o[1]- [2]4[o]s

1

IfigE: (A) < (W3)

2% ERFIRIEES

IR BENBIEHFERWINAREREIFEFRA.

TAW4 (Transfer data to Accumulator from register W4)

#188%%: Do Do

BEE

FRECY

B SH

[1]ofo[1]ofo[+]+[1]o]2 [2]4[e]ss

IfIgE: (A) < (W4)

2% ERFIRIEES

IR BENBIEHFERWANARREIFEFRA.

TAX (Transfer data to Accumulator from register X)

HE8F3: Do Do FH BEEE FRECY Bt 51
loJoJo[1]o][1]o]o]1]0]. [0]5] 2] 1 1 - -
eEE: (A) — (X) nE:. FHEREEFEES
IR BEEFEIXNRNBEERFFRA.
TAY (Transfer data to Accumulator from register Y)
HE8F3: Do Do FH BEEES FRECY Bt 51

[ofofofofof 1] +]+[1]1]- [o]1]F]ss

1

IfIgE: (A) < (Y)

2% FEHREEERES

IR BEERYHRBEEIFESA.
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TAZ (Transfer data to Accumulator from register Z)

#188%5: Do Do

FH BEGE FRECY B AR

[oofo[1]o]1]ofo[1]1] [o] ]3]t

1 1 - -

IhEE: (A1, Ao) — (Z1. Zo)
(As. A2) — 0

2% FEHREEERS

IR BEFRZIMNAREEIFERARIK2EL(A1. Ao).
FEA: APITTAZIESR, BEFRANS2(I(As. A2)RTFE “07 .

TBA (Transfer data to register B from Accumulator)

#H8E88: Do Do

FH IBEGE FR&ECY BRESR

[oofofofofo[*]+[1]o]2 [ofo[E]ss

1 1 -

EE: (B) — (A)

2% FEHFEREES

LR BHEFERANRNAEXEFEFRSB.

TC1A (Transfer data to register C1 from Accumulator)

H85%5: Do Do

FH IBEGE: FR&ECY B

oL+ o[+ o]+ ]o[o]o} [z[aTs]s

1 1 - -

EE: (C1) — A

5% LCDIEEHIIES

MR BEFRANRSEIETILCDEHIEFFRC.

TC2A (Transfer data to register C2 from Accumulator)

HE5%8: Do Do

FH IBEE FR&ECY B

[1]of1]o[1]o[t]ofo[1]. [2]A[o]s

1 1 - -

hEE: (C2) —~ A

5% LCDEHIIES

MR BEFRANRSEIETILCOEHIEFFRC2.

Rev.1.01 2004.10.13 page 99 of 145

RENESAS



4552 B% EHER sormosnmssmssmn.

TDA (Transfer data to register D from Accumulator)
#18&%3: Do Do FH EHA% FRECY B &
loJoJofo]1]o]1]o]o]1]2 [o]2]9]s 1 1 — —

IhgE: (DR2~DRo) < (A2~Ao) N HFERE%i%ES

IR BHERANMKIGI(A2~A0) B A BRIXE|F7FRD.

TEAB (Transfer data to register E from Accumulator and register B)
HE8F3: Do Do FH BEEES FRECY Bt 51
loJoJofo]o[1]1]o]1]0]2 [0]1]A]+s 1 1 - -

INgE: (E7~E4) — (B)
(E3~Eo0) < (A)

2% FEHREEERES
IR BEFRBHANBERENFEREMSHI(ET~E4), BEF
BRAR R AL EE FFREMR4GI(E3~EO0).

TFROA (Transfer data to register FRO from Accumulator)

#188%8: Do

Do

BEE

FRECY

[1]ofof o[ 1]o[*]o[o[ol2 [2]2[s]s

1

B SH

IfgE: (FRO) < (A) N WAN/HHIES

IR B HFEFRANRAEED O LS FERRFRO.

TFR1A (Transfer data to register FR1 from Accumulator)
HE8F3: Do Do FH BEEES FRECY Bt 51
[1]o0]ofo]1]o]1]0]0]1]. [2]2] 9] 1 1 - —

Thee: (FR1) < (A) SE: WANELES

IR BHEFRANRAEED ORI FERRFR.
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EHET

HXERTEBAM A ERIEZHIFR

TFR2A (Transfer data to register FR2 from Accumulator)

HEEFE: Do Do

BEE

FRECY

PR S

[1]ofofo[1]o]1]o]1]o]2 [2]2]A]ss

1

IgE: (FR2) < (A)

2% MAN/HHIES

IR BHFRANRAEED O LRI FERRFR2,

TH A (Transfer data to register 11 from Accumulator)

#188%%: Do Do

BEE

FRECY

B SH

[1]ofofo[o[1]of+[1]1]2 [2[1]7]s

geE: (1) < (A)

2% PEHRHIES

IR BEFRANRBE X PEEHHFSRN.

TKOA (Transfer data to register KO from Accumulator)

#188%8: Do Do

BEE

FRECY

[1]ofofofo[1]*]o[1]1]- [2[1]e]s

1

B SH

IfigE: (KO) < (A)

2% MAN/HHIES

IR BEFRANRBEERE R RETH FFHRKO.

TK1A (Transfer data to register K1 from Accumulator)

HEEF5: Do Do

BEE

FRECY

B S

[1]ofofofo]1]o]1]o]o]2 [2]1]]s

1

INRE: (K1) < (A)

2% MAN/HHIES

IR BEFERANRBEERE R RS FFHRK.
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TK2A (Transfer data to register K2 from Accumulator)

#188%5: Do Do

FH BEGE FRECY B S

[1]ofofo[o[1]o]+]o[1]- [2[1]s]s

1 1 - -

gE: (K2) < (A)

2% MAN/HHIES

IR BEFRANRBERE R RS FFHRK2.

TL1A (Transfer data to register L1 from Accumulator)

#188%%: Do Do

FH BEE FRECY B SH

[1]ofofo[ofo[*]o[1]o]2 [2[o]A]ss

1 1 - -

IgE: (L1) < (A)

2. LCDIEHIIES

IR BEFRANRBEEZILCDEHIFEFRL.

TL2A (Transfer data to register L2 from Accumulator)

#188%8: Do Do

[1]ofofoofo[*]o[1]1] [2[o[B]s

FH BEE FRECY B SH
1 1 - -

IgE: (L2) < (A)

2. LCDIEHIIES

HRIRA: BEFRANRBEEZLCDEHIFEFRL2.

TL3A (Transfer data to register L3 from Accumulator)

#188%%: Do Do

FH BEE FRECY B SH

[1]ofofo[ofo[+] ][0z [2[o]c]s

1 1 - -

IfigE: (L3) < (A)

2. LCDIEHIIES

IR BEFRANRBEEZLCDIEHIFEFRLS.
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TLCA (Transfer data to timer LC and register RLC from Accumulator)

#18585: Do Do FH EIERE FRECY b 5 1
[+[o[oofo[o] [ o[ 1} [[o]ols [t : - -
IIRE: (LC) < (A) . ERSBIREES
(RLC) < (A) IR : BEERANNAEEEERBZLCIBENTEFSRRLC.

TMA j (Transfer data to Memory from Accumulator)

#12265: Do Do FH BEEs RBECY Bhis ¢
[1foft]olt]r]iififilo [2]B]i]e 1 1 - -
IngE: (M(DP)) < (A) 5% RAM - HESEEEXIES
(X) = (X)EXOR(j) j=0~15 MR ERTERANAREXEIMDP)E, BEEFESEXMAARIL

IR R EHTIZERS,. EERREFIEFERX

TMRA (Transfer data to register MR from Accumulator)

H12885: Do Do FH FEIHR%L RECY Pt s
[1]0]ofolo[1]o]1]1]0]. [2][1]6]s 1 1 — —
e (MR) — (A) o%E. HE

IR BHFRANRBEEE R MITH FFEMR.

TPAA (Transfer data to register PA from Accumulator)

#HE88: Do Do FH FEIH%L FRECY PR
[1]o]1]o]1][o]1]0]1]0]. |2][A][A]s 1 1 — —
IfIkE: (PA0) < (Ao) N ERSRIREES

R : B HFERANRIRAL(A)NEHEIER ER ST FEEPA.
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TPSAB (Transfer data to Pre-Scaler from Accumulator and register B)
HE8F3: Do Do FH BE RS FRECY Bt 51
[1]o]ofo[1][1]o]1]0]1]. [2]3]5] 1 1 — —

g (RPS7~RPS4) — (B)
(TPS7~TPS4) ~ (B)
(RPS3~RPS0) < (A)

2% ERFIRIEES
MR BEEFERBMAR KR MERBINBRANTFHRRPSHS4
i, BEFRAMRBEZETERBNBENTFHRRPS

(TPS3~TPS0) ~ (A) R4
TPUOA (Transfer data to register PUO from Accumulator)
H#8%5: Do Do FH SRR FRECY Bt 51

[1]ofofo[1]o[t]*]o[1]- [2]2[o]s

IfigE: (PUO) < (A)

DA WAN/MEES

MR BEFRANRSEIET ERIEHFEFERPUO.

TPU1A (Transfer data to register PU1 from Accumulator)

#18585: Do Do

IBEE

HRECY

B

[+[oloo] o] [0} [2[2[els

IfigE: (PU1T) < (A)

2% MAN/HHIES

IR BEEFRANRBEEE LRIEHIFEFERPU.

TR1AB (Transfer data to register R1 from Accumulator a

nd register B)

#188%5: Do Do

FH

BEE

FRECY

B AR

[1]olofol1][1]1]1]1]1]2 [ 2]3]F]ss 1 1 —

IgE: (R17~R14) ~ (B)
(R13~R10) < (A)

o TERSBIREES

WA BEERBHAREEIBRNSTERRINGAI(RI7~
R14), BEEHBANANBEXEBRNETFHERIBKAGL
(R13~R10).
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EFLET

TRGA (Transfer data to register RG from Accumulator)

#188%5: Do Do

BEGE FRECY B S

[1]ofofo[o[o[*]ofo[1] [2[ 0[]

1 1 - -

IfigE: (RG) — (A)

2% HpRHES

IR BEFRANRBEEZNEHFFRRG.

TV1A (Transfer data to register V1 from Accumulator)

#188%%: Do Do

BEE FRECY B SH

[ofofofo[ 1] 1] +]+[1]1]- [o] 3] F]ss

1 1 - -

geE: (V1) < (A)

2% PEHRHIES

FRIRA: BEFRANRBEEE PEEHFEFERVI.

TV2A (Transfer data to register V2 from Accumulator)

#188%8: Do Do

BEE FRECY B SH

[ofofofo[ 1] 1] +]+[1]o]2 [o]3[€]ss

1 1 -

gE: (V2) < (A)

2% PEHSHIES

FRIRA: BEFRANRBEEE PEIEHIFEFERV2.

TW1 A(Transfer data to register W1 from Accumulator)

#188%%: Do Do

BEE FRECY B SH

[1]ofofo[ofo[+]+[1]o]2 [2[o[e]s

1 1 - -

gE: (W1) < (A)

2% ERFIRIEES

IR BEFRANRBEEEERFTH FHERW.
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TWZA(Transfer data to register W2 from Accumulator)

#188%5: Do Do

FH BEGE FRECY B AR

[1]ofofo[ofo[+]+[1]1]- [2[o[F]s

1 1 - -

IgE: (W2) < (A)

2% ERFIRIEES

IR BEFRANRBEEEER FTH FHERW2.

TW3A (Transfer data to register W3 from Accumulator)

#188%%: Do Do

FH BEE FRECY B AR

[1]ofofo[o[1]o]o[o]o2 [2[1]o]s

1 1 - -

IfigE: (W3) — (A)

2% ERFIRIEES

IR RBEFRANRBEEEER FTH FHERWS.

TWA4A (Transfer data to register W4 from Accumulator)

#H8&%5: Do Do

FH IBEGE: FR&ECY BRA S

[1]ofofofo]1]ofofo[1] [2[1]1]s

1 1 - -

INgE: (W4) < (A)

2% ERFITRES

IR BEFRANNBEIREER T FERWL.

TYA (Transfer data to register Y from Accumulator)

#H8E88: Do Do

[oofofofofo[*]*]o]o]2 [o]o[c]s

FH IBEGE: FR&ECY B
1 1 - -

EE: (Y) ~ (A)

2% FEHRERERES

LR BEFERANRBEXEFERY.
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WRST(Watchdog timer ReSeT)

#18885: Do Do FH FEIER%L RE&ECY s
[1]o0]1]o]1]0]o]o]o]0]. [2][A]0]s 1 1 — (WDF1) = 1

gE: (WDF1)=17?
FEBKMFE, (WDF1) < 0

LA MREWER EREWDF)A “17 , BT —FES,
AEBIREWDF1EE, TNMBEHITT—FKI8<.
S50, MRERITDWDTIRS FIBIMITWRSTIES, #iE

1E M54 E BT 22 ThBE .
XAM j (eXchange Accumulator and Memory data)
H12&83: Do Do FH EHA% FRECY PR
(1ol +[1]ol+[i[ili[il [2[o]ile 1 1 - -

I1gE: (A) < — (M(DP))
(X) = (X)EXOR() j=0~15

5% RAM - HESEEEXIES

FMIRAA: FERMOP)MARTIEEFERANRNERIRE, BEFEXHK
AMIAFRMERITEERS, HERRFIFESRX

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

H#83: Do Do FH L FRAECY ki
Lol el afafalilslilile [2[F[i]e 1 1 - =15

ThgE: (A) — — (M(DP))
(X) < (X)EXOR() j=0~15
(Y) <= (Y) — 1

535 RAM - FESEERIZES

IR FERMOOP)MARMEFRANANARZ IR, BHEFHRXHA
AMIUBFROEHITEESS, EERREINFESRX.
B, BEERYMASRE, MBELERA “157 , Dk
T—#ES, BNRBEERITT—FKES.

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

#H188%5: Do Do

FH IBEE FRECY B

[1[o[[a[+lolilili]il- [2[€]i]s

1 1 - (Y)=0

ThEE: (A) — — (M(DP))
(X) < (X)EXOR(j) j=0~15

5%: RAM - HEREERIXRS

IR FERMOP)MARIEFRANRNERIRE, BEFRXHK

(Y) <= (Y)+1 BIULNFEMERITEESS, HERREHFESEX.
BN, BEERYMAARM, WRELRY “07 , ki
T—%&#%ES, EUMBERITT—£ES.
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s —R%

R4 T =l B
2L | BEHFS . H I
Do Ds D7 Ds D5 D4 D3 D2 D1 Do | 1634153 | %1 £l
TAB 0000011110[0 1 E| 1 1 | (A) - (B)
TBA 00000O01110[0 0 E| 1 1 | B) - (&)
TAY 000001111 1[0 1 F| 1 1| (A) <~ (V)
TYA 000000110000 C| 1 1)~ @)
TEAB 000001101001 A| 1 1 | (Er~Ea) < (B)
(E3~Eo0) < (A)
i TABE 0000101010[0 2 A| 1 1 | (B) — (E7~Ea)
3
A) < (E3~Eo
= (A) ~ ( )
8
;; TDA 0000101001|0 2 9| 1 1 | (DR2~DRo) ~ (A2~Ao)
3%
. | TAD 000101000 1[0 5 1| 1 1 | (A2~A0) — (DR2~DRo)
2 (A3) — 0
TAZ 000101001 1[0 5 3| 1 1| (A1, Ao) — (Z1, Z0)
(A3, A2) < 0
TAX 0001010010[0 5 2| 1 1 | A - X
TASP 0001010000([0 5 0 1 1 | (A2~A0) — (SP2~SPo)
(A3) — 0
LXY x, y 11 x3x2x1x0y3y2y1tyo |3 x vy 1 1 X) < x,x=0~15
(YY) < y,y=0~15
R
A
M LZz 00010010 2z1z0[0 4 8 1 1 (Z) < z,z=0~3
i) +Z
b1l
*f INY 000001001 1[0 1 3| 1 1Y) <~ (Y)+1
<
DEY 000001011 1|0 1 7| 1 1) =) —1
TAM 101100 jjijil2 c j| 1 1 | (A) = (M(DP))
(X) = (X)EXOR (j), j=0~15
R
A | XAM | 101101 jjijil2 D j| 1 1 | (A) == (M(DP))
M (X) < (X)EXOR (j), j=0~15
& | XAMDj 101111 jjiil2 F j| 1 1 | (A) ~— (M(DP))
7z (X) < (X)EXOR (j), j=0~15
= (v) = (V) — 1
8]
12 XAMI j 101110 jijil2 E j| 1 1 | (A) == (M(DP))
;; (X) = (X)EXOR (j), j=0~15
B
~ ) <= (V) +1
<
TMAj 101011 jjijijl2 B j 1 1 (M(DP)) < (A)
(X) = (X)EXOR (j), j=0~15
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R
Bt st & 1E4H 15 AR
cY
— — | BEEFEREBHAREIREIFFSEA.
— — | BEERANANBEEEFESEB.
— — | BEERYHAREIREFFSEA.
— — | BEERANANBERZEFERY.
— — | BEERANFEFEBHAREIXRIFFEE.
— — | BEERENABHEEFERATIEFSEB.
— — | BEESANHNBEZEEFESD.
— — | BEERDMARKIERFEFSA.
— — | BEERZINANABLRIEIFEFSEA.
— — | BEEEXHABERZEFESRA.
— — | IR ET(SP) A AEIXTIFEFEA.
FEGEHIAR — | BB FERBEXENTESX, BIFRNEYENTEFREY.
EEEHATNEENITLXYIESE, BT RMIPMITHLXYIESSI, BESERAEREAILXYIES.
— — | BARFERMEZENEGFERZ.
(Y) =0 — | BEESBYHAZM. EFAEER, IRFEBYHASA “07 , HMBHET—KES.
(Y) =15 — | BEERYHNAZE. EAEER, WREER[YHNAREAD “15”7 , MR T—FES.
— — | EBEMODP)MABEZEFERAR, BEFERXFILAZRMERITZESH, HERREFIFESEX.
— — | EEMODP)FIHEERANANERLIRGE, BEERXFIANFZRMNERITZESH, HERREFIFESEX.
(Y)=15 — | EEMODP)FIFERANANERLIRGE, BEERXFIAFZRMERITZESH, HERREFIFESEX.
B, BEFESRBYNARRT, MREERA “157 , BT —5ES.
Y)=0 — | EEMDP)FIFEFERANANARLIRGE, BEERXFILAZRMERITZESH, HERREFIFESEX.
B, BEERYNARM, MRELERA “0” , BT —5ES.
— — | EEEERANAREZEIMDP)E, BEFERXFILAFZRMERITZESH, HERREFIFESEX.
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543 2l 5|
8% | EEHS B Mk
Do Ds D7 Do Ds D4 D3 D2 D1 Do | 164l | B | ¥
LAn 0001T1T1Tnnnn|{0 7 n 1 1 (A) < n, n=0~15
TABP p 0010p5spsp3p2ptpo|[0 8 p 1 3 (SP) < (SP)+1
+p (SK(SP)) = (PC)
(PCH) < p
(PCL) — (DR2~DRo, A3~A0)
7E(UPTF) = ORY,
(B) < (ROM(PC))7~4
(A) ~ (ROM(PC))3~0
FE(UPTF) = 18,
(DR2) < 0
(DR1, DRo) < (ROM(PC))e. 8
(B) < (ROM(PC))7~4
(A) <= (ROM(PC))3~0
(PC) — (SK(SP))
(SP) < (SP)—1
j§ AM 000O0OO0OO0O1TO0OM1TO0(0 0 A 1 1 (A) < (A)+(M(DP))
=
?E.
Z | amC 000000101 1[0 0 B| 1 1 | (A) = (A)+(M(DP))+(CY)
(CY) — L
An 0001 10nnnn|{0 6 n 1 1 (A) < (A)+n, n=0~15
AND 0000O011000[|0 1 8| 1 1 | (A) = (A) AND (M(DP))
OR 0000O011001[0 1 9| 1 1 | (A) = (A) OR (M(DP))
SC o0oo0oo0o0O0O0OO0O1TM1TM1T|O0O 0 7 1 1 (CY) < 1
RC 0 000O0O0OO0O1T1O0|0 O 6 1 1 (CY) <0
SzZC ooo0oo01T01111(0 2 F 1 1 (CY)=07?
CMA 0000011100[|0 1 C| 1 1 | (A) < (A)
RAR 0000011101[0 1 DJ| 1 1
SBj 00010111 jijlos cCcl| 1 1 (Mj(DP)) — 1, j=0~3
+j
| rej 0001001 1jj/04cC| 1 | 1 |M@DP)=-o j=0-3
3 +j
{=3
=z
SZBj 00001000 jjlo 2 j| 1 1 | (Mj(DP))=0?, j=0~3
SEAM 0000100110[|0 2 6| 1 1 | (A)=(M(DP))?
7d
% | seAn 0000100101|0 2 5| 2 2 | (A=n?, n=0~15
N
=4
0001T1T1Tnnnn|{0 7 n

7. M34552M4/M4HBTp=0~31, M34552M8/M8H/G8/G8HATp=0~63.
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R

B & LRI AR
CY

EGEIR — | BIAMFERHENEANTERA,

EEGRFESRITLAIE SR, BT RPITHILAIE SN, BUESHAEREMLARS.

- — | ESMSERFREUPTFIIRAN07E, HRpMEEFRDIMEEFRANKNAIEE (DR2DR1DR0 A3 A2 A1
A0)2

itk FIROMAER R BYRI7 ~4. (I3~09 BIMEX T HFEB. FFERA.
ESUSE R IFREUPTFHAA A1 7E, HRpH B FRDIMFFRANKNAIEE (DR2DR1DR0oA3 A2 A1
A0)2

o EIROMES (B B9 ~8. fiI7~4. I3~0BEESIE7FRD. FHERB. FHEEA.

EPITIIES B, ER1ERHE.

- — | AFERAMLEMOP)MAE, HRREFIHFERA. FFRECYHABERE,

— 0/1 | AFERBAMLEMDP)H N BFIHMIFECYMHNE, SRAFEIFES[AMBAFRECY.
=0 — | BEGFRAMLIFENEN. HARECYHREIRE.

MREEHERTHEL, MBET—%ES.

- — | BEEBANMMDP)MARHITIBES, ZRATFIFTESEA.

- — | BEGFERAFTMDP)MNAHITIBEN, HRRFIFERA.

— 1 | BEHAFRECYENM (1)

— 0 | BWHMARECYEE.
(CY)=0 — | EHMARECYHAAN “0” i, BT —£ES.

- — | BEGERANAE1RIMLRTFEIFESA.

- 0/1 | BEFHEFRS, BEFRARGREIRL.

- — | BMOP)MREIEL (RIBFRMEREN B (1) .

- — | BMDP)HAAMEL (HIBFEEIRENLS BE.

(Mj(DP))=0 — | EM(DP)RIABHEINRL (RIZAFEMERENED MASH “07 if, BT —%£ES.
(A)=(M(DP)) | — | MRBFERANANBZHMMODP)MASHE, BB T KBS
(A)=n — | MREEBANNABMIAFEMENMES, MHPHT—KES.
H, n=0~15
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<D = ]
8% | HOHES T om Tk
Do Ds D7 Ds Ds D4 D3 D2 D1 Do | 16i4lis | 8 | &
Ba 011aas5a4a3a2ata0| 1 8 a 1 1 (PCL) <~ as6~ao0
+a
BLp, a 00111pap3p2ptpo| 0 E p 2 2 (PCH) < p
+p (PCL) <as~ao0
3
4 10psasasa4sa3zazatao |2 p a
% +a
BLA p 000O0O1TO0OO0OO0OO0OB|0 1 O 2 2 (PCH) < p
(PCL) — (DR2~DRo, A3~A0)
10p5psa00p3p2ptpo| 2 p p
BM a 010aa5a4a3a2atad |1 a a 1 1 (SP) < (SP)+1
(SK(SP)) < (PC)
(PCH) < 2
(PCL) <—as~ao0
f BMLp, a | 001 10psap3p2ptipo|0 C p 2 2 (SP) < (SP)+1
£ -
B +p (SK(SP)) = (PC)
7 (PCH) < p
FE 10psasasa4sazazatad |2 p a (PCL) <~ ae~ao0
= +a
<
BMLA p 0000110000|0 3 0| 2 2 | (SP) < (SP)+1
(SK(SP)) < (PC)
10p5p400p3p2ptpo|2 p p (PCH) < p
(PCL) < (DR2~DRo, A3~A0)
RTI 0001000110[|0 4 6| 1 1 (PC) ~ (SK(SP))
(SP) < (SP)—1
iR
E RT 00010001000 4 4| 1 2 | (PC) ~ (SK(SP))
=]
& (SP) < (SP)—1
RTS 0001000101 [0 4 5| 1 2 | (PC) — (SK(SP))
(SP) < (SP)—1
DI 000O0O0OO0OO0O1TO0O0O(0 O 4 1 1 (INTE) < 0
El 000O0O0OO0OO0OT1TO0OM1T|]0 O 5 1 1 (INTE) <= 1
i SNZ0 000011 100O0O0|0 3 8 1 1 V10=0: (EXF0)=1? fEBk#/E, (EXFO) < O
&E V10=1:NOP
# | szNio 0000111010[0 3 A| 1 1 | M2=1:(INT)= “H” ?
x
=4
[12=0: (INT)= “L” ?

7. M34552M4/M4HBTp=0~31, M34552M8/M8H/G8/G8HATp=0~63.
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4552 B% EHER sormosnmssmssmn.

¥R
Bt S & ¥4 BR
cY
— — | TR, BEBIE—TRYattit,
- — | TR, BBEITpRYattit.
- — | TISMNERE, ®HBEATIpMFERDINEFEEEATE E #9(DR2DR1DR0A3A2A1A0) 2131t o
- — | T2WFREFIAA, AAR28att B FIEF.
- — | FEFBAR, BRTpattit B FIERF-
- — | FREFER, AABRpHFEHEDINFERAEEAI(DR2DR1DR0A3A2A1A0)21 11t BT FIZ/F -
— — | AHETAIEIZFIRE B 1R F.
BEEBIBEN(X. Y. Z). HHAIRRE. BEIRS. BLALXYIESHANOPIKES. SEEA. SEEBHNSHE
IR [51 2] A TR B IR .
- — | ANFIEFIREZERLFIEFHERF.
T &k — | ANFEFERZIARALFEFNIEF, TEERBET—5ES.
- — | BHREAFREINTE)EE, FRRERPHEZEZILRE.
- — | BHEAFREINTE)ESR (1) , FRIRERPEIAETEERES.
V10=0:EXFO)=1 | — | EPUHEHIFEFERVIMALIOVIOAAERA “0”7 , FHEIMBOFEIFKIREEXFOA “1” B, BIET—%1E%S.
ERELE, IGIMEROH BB K ARREXFOBE.
M2=1:(NT)=“H” | — | EPEEHFERNBIL20M12)MAEA 17, FEINTERBEES “H” B, BET—%KES.
M2=0:(NT)= “L” | — | EPEIEHEFEERIM2(M12)MAEA “0”7 , FAINTERMBEFEAD “L” &, BT —%ES.
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4552 B% EHER sormosnmssmssmn.

L T F A
n% | BT R i
DoDsD7D6Ds D4 D3 D2D1 Do | 163tlam | 8 |
TAV 00010101000 5 4] 1 T | (A) — V)
TVIA 00001111110 3 F| 1 1| (1) - @A)
;)’?Tsz 00010101010 5 5| 1 1A - (v2)
Ho| Tvoa 00001111100 3 E| 1 1 | (v2) — @A)
/E‘Z
TAI 10010100112 5 3| 1 1A < a1
THA 10000101112 1 7] 1 1 a1 < @
TPAA 170101010102 AA]| 1 1| (PA0) — (A0)
TAW1 10010010112 4 B| 1 1| @A) - w)
TW1A 1000001110|2 0 E| 1 1| w1 < @)
~ | TAW2 1001001100/|2 4 C| 1 1A - w2
]
i%TWZA 1000001111|2 0 F| 1 1| w2) - @A)
1E
& | TAW3 10010011012 4 D| 1 1| (A - w3
<
TW3A 1000010000/|2 1 0] 1 1| w3) — @A)
TAW4 1001001110/|2 4 E| 1 1| (A < (w4
TW4A 10000100012 1 1] 1 1| (wa) — @A)
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4552 B% EHER sormosnmssmssmn.
R
Bt S = ¥4 BR
cY

BT H F ERVI K S ERFFSEA.

BEFRARN N BELE PSS FFERVI.

BT H F ERV2H N BE X B FFRHRA.

BEFRAR N REZR Pz FERV2.

BHEEH T ERIN RS EEEFTERA

BEERAR N BEZR Pz FERN.

BEERANNREZRENFITHFERPA.

BEMBEHSFERWINRBEEIFESRA.

BHEFRANNSEEIEN TR FERW.

BEMBREHSFERW2H R BEEIFESRA.

BEFRANAREZR EN TR FFRW2.

B EMBRIEHFFERWIH N BEXEFFHRA.

BHEFRANNSEEEENFHTH FHFRWS.

BEMBRIEHSFERWAN R BEXIFESRA.

BEFRAN A REZR EN TR FFRW4.
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4552 B% EHER sormosnmssmssmn.

<

-
s
*

D9 Ds D7 D6 D5 D4 D3 D2 D1 Do | 1633 #I%3

TABPS 1001110101]|2 7 5] 1 1 | (B) — (TPS7~TPS4)
(A) — (TPS3~TPSo)

TPSAB 10001101012 3 5| 1 1 | (RPS7~RPS4) — (B)
(TPS7~TPS4) — (B)
(RPS3~RPS0) — (A)
(TPS3~TPS0) — (A)

TAB1 1001110000/[2 7 of 1 1 | (B) ~ (T17~T14)
(A) < (T13~T10)

T1AB 1000110000/[2 3 0f 1 1 | (R17~R1a) — (B)
(T17~T14) — (B)
(R13~R10) < (A)
(T13~T10) ~ (A)

TAB2 100111000 1|2 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)

T2HAB 1010010100/[2 9 4| 1 1| (R2H7~R2H4) — (B)
(R2H3~R2Ho) ~ (A)
7E
gg TR1AB 100011111123 F| 1 1 | (R17~R1a) — (B)
2 (R13~R10) < (A)
ft
s | T2R2L 101001010 1|2 9 5| 1 1 | (T27~T20) — (R2L7~R2L0)
TLCA 1000001101|2 0 D| 1 1 | (LC) ~ (A)
(RLC) — (A)
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4552 B% EHER sormosnmssmssmn.

R

B & LRI AR
CY

- — | BRERBNSMINASERIFESRB, BRERSENRIMHABEEEFTESRA.

- — | BEERBHABEEE TN ERBNAERFHBRATFRRPSMEMI, BHEFRANNBREZRTER
BRIFEIRR B BRNFFRRPSHRANL.

- — | BENR1HSILHABEEEFFRB, HFERF1MRIIE N BEZBIFFRA.

- — | BEFRBHABREEIENFIMERFINBRENTERRINGAML, BHFRANNBEEEERF1F0
ER SR 1B RNFEFHRR1AERANAL,

—~ — | BERBBMINABEREISEED, BEMBMIRMINRBE X SERA.

- — | BEFHEBMAREEEENR2MEMNF2MNBRANTERRILISAN, BEEFRANASEIEREMNE2
ER BB B RN FFRR2LARAAL.

- — | BEEEBMNALENENEMNEEASEERHNSML, BEEEANNAEEHENZ2NEENS
1 BROHAOEAMIL.

- — | BEGEHEBHANEERIENBINBREATESRINGAML BEERANASEEIENR1NBRENTE
BRR1AYIRAML.

- — | BENB2MBENGTEFRRLMWAREEIENE2.

- — | BEERANRBEEEERRFLCHER RFLCHBENFFRRLC.
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4552 B% EHER sormosnmssmssmn.

B = I3
n% | BT R i
DoDsD7DsDs D4 D3 D2D1 Do | 1634178 | M |
SZNT1 7010000000]|2 8 0] 1 1 | V12=0: (T1F)=17 7ekilils, (T1F) — 0
V12=1: NOP
E
gg SNZT2 101000000 1|2 8 1] 1 1| V13=0: (T2F)=1? Z&EBIE, (T2F) — 0
el V13=1: NOP
1
% | snzTs 1010000010/|2 8 2| 1 1| V20=0: (T3F)=17 #EBK#IE, (T3F) — 0
V20=1: NOP
IAPO 17001100000]|2 6 0] 1 1 | (A) — (PO)
OPOA 1000100000|2 2 0] 1 1 | (PO) — (A)
IAP1 100110000 1|2 6 1| 1 1 | ) - @)
OP1A 100010000 1|2 2 1] 1 1 | P) - @A)
IAP2 1001100010|2 6 2| 1 1 | () - P2
OP2A 10001000 10/[2 2 2| 1 1 | (P2) — (A
CLD 000001000 1|0 1 1] 1 1 | (@ < 1
RD 000001010 01 4| 1 1 | DY) =0, (Y)=0~7
SD 000001010 01 5| 1 1 | OY) =1, (Y)=0~7
SzD 000010010 02 4| 2 2 | DY)=0?, (Y)=0~7
000010101 1|0 2 B
i
% | rep 1010001100/|2 8 C| 1 1 @ <o
/
E"SCP 10100011012 8 D| 1 1 (@) « 1
=
B
2 | TAPUO 10010101112 5 7| 1 1 | (A = (PUO)
TPUOA 10001011012 2 D| 1 1| (PUO) — (A)
TAPU1 1001011110/|2 5 E| 1 1 | ) = ;U1
TPU1A 1000101110/|2 2 E| 1 1 | (PUT) < (A)
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4552 Bt

E J:F E I:P HXERTEBAM A ERIEZHIFR

B

R
+
0N

CY

LRI

V12=0: (T1F)=1

V13=0: (T2F)=1

V20=0: (T3F)=1

R H S RNV AR “07 ., HETHB1RBIERIRETIFA “17 i, BT —%&4E
S, EPEE, BEMNEB1IFENEKRRETIFEE.

EREHFESVIAMA3(VI)MARAL “07 , FEERBE2PETERTFET2FA “17 B, BT —548
L. LT, BEMBE2FENIERIRET2FEE.

B H S RV2MG0(V20) AR “0” . HETHESRMIERIFETIFA “17 i, Bl T—%&4E
S, EPRE, B EREIFENEKIRETIFEE.

(D(¥)=0

Bim OPORYIINEIX B FFRRA.
BEERANNEZHMHEROPO.
BimOP1HRNEX T FRA,
BEFRANRBHEBHAP.

ik OP2E N X B H 77 BA.
BEFRANRBHEBHAP2,
BiHADEFER (1) .
BHmODMEFRYHARIEERRDEE.
HBHIEODMEFFRYMAREEMKOESL (1D

EHHADMEFERYMARIEERHRONASA “0” B, HET—FES.

BiHOCHEE.

BiHOCEL (1) .

1 LRI F 7 EPUOR B FIERIFFHA,
BEFERAN NS MEXE RS FFEPUO.
B LRER B ERPUIM A BEEEFEEA.

BEFERANRBEEE] ERTH FFHRPUL,
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4552 B% EHER sormosnmssmssmn.

15 %3 F A
a%x | mous R i
Do Ds D7 De Ds D4 D3 D2 D1 Do | 16415 | 8 | &

TAKO 10010101102 5 6] 1 T | (A) — (K0
TKOA 100001101 1|2 1 B| 1 1| ko) = (A)
TAK1 1001011001|2 5 9| 1 1| @a) < K1

W | TK1A 10000101002 1 4| 1 1 | K1) - @)

A

/| TAK2 10010110102 5 A| 1 1 @A) < K2

L)

| Tk2A 1000010101|2 1 5| 1 1 | K2 - @)

H

A

< | TFROA 10001010002 2 8| 1 1 | (FRO) = (A)
TFRIA 10001010012 2 9| 1 1 | FRY) - A)
TFR2A 10001010102 2 A| 1 1 | FR2) = (A)
TAL1 170010010102 4 A| 1 1T A — W)

L | TL1A 10000010102 0 A| 1 1wy — @

c

D | TL2A 100000101 1|2 0 B| 1 1w - @

=

# | TL3A 10000011002 0 C| 1 1 |w) - @

b

% | 1Cc1A 10101010002 A 8| 1 1 1)~ @
TC2A 1010101001|2 A 9] 1 1 |2 -~ @)
CRCK 10100110112 9 B| 1 1 | SERCIHRY Bk
TAMR 10010100102 5 2| 1 1 @A) -~ (VMR
TMRA 10000101102 1 6] 1 1 | (MR) = (&)
TRGA 100000100 1|2 0 9f 1 1 | Re) - (&)

Bt

#h

£

g

A

5
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4552 Bt

E J:F E I:P HXERTEBAM A ERIEZHIFR

B

R
+
0N

CY

LRI AR

BRI FERKOM AR R X B FERA.
BH AN N A & X B IR ERITH F 7 27KO,
BRI H FERKINA R REE FERA.
BEERAN N REED EIRERIT I T FRRK.
BRI FFR K2 A B EE T FERA.

BEEFRAN A REEDERBRITH T FRK2.

BEEFRANASEIER R DM ERIEH FF8=FRO.

BEFRAN N BEXRH O HERIER T FRFRL.

BEEFRANASEER R OMEERITH FFRFR2.

HLCDIEHIF FRLIM AR EEEFERA.
BHEFRANN AL EILCDEHIFAFELL
BEEFRANARFIEZILCDITHIFFHEL2.

BHEFRANN AL EILCDEHIF LS.

BEEFRANABEIEZILCDITHIFFRRC.

BEFRAN N REXBILCDIZH FFRC2.

Xt E B HEERCIRH B, 1L NARRTE RS
R I HI F FREMRI N SR EE FERA.
BEFRARN N BEZBIRzH FERMR,

BEERAN AR LR T FFHRRG,
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4552 Bt

E J:F E I:P HXERTEBAM A ERIEZHIFR

154 =z A
a% | mews T Tk
Do Ds D7 Dé Ds D4 D3 D2 D1 Do | 16it415s | 8 | &
NOP 0000000000|0 0 0| 1 T | (PC) — (PC)+1
POF 000000004100 0 2| 1 1| BB EETER
POF2 00000010000 0 8| 1 1| BERAMEHIER
EPOF 000101101 1|0o 5 B| 1 1 | POF#5&FIPOF215 2 5%
SNZP 00000000110 0 3| 1 1 | =12
WRST 10101000002 A 0] 1 1 | (WDF1)=1? ZEBKHE, (WDF1) — 0
H
=
DWDT 10100111002 9 c| 1 1| s S
SRST 00000000010 0 1] 1 1 | 2E
RUPT 00010110000 5 8| 1 1 | WUPTF) — 0
SUPT 0001011001]|0 5 9| 1 1| UPTF) — 1
SVDE 101001001 1|2 9 3| 1 1| fesseE, ME TREAN R BTN
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4552 % EHER sormosnmssmssmn.
R
BRAEM = £ 15 AR
cy
- — | =, BRTHBEFRTHENENN, EERT.
- - TFIEPOFIE £iEEHMIT, HNBIEITER .
- — | BEFEPOFIELEEINIT, HEARAMEMRER.
- — | POF{E4EEPOF2ES T HE M.
(P)=1 — | EEHBEFREPA “17 B, BT —5£ES. EEARBE, HEFREPHARHARE.
(WDF1) — | EMUERSEREWDF1A “1” K, BT —5K1ES.
EMME, BB EREIREWDF1IEE.
FHh, BIFDWDTIE S ELEMIT, FIE M ER2EThEE.
- — | AWRSTES R EH SN ERSBEELET AT,
- — | FERSKEN.
- — | BEEERIFIREUPTREE.
- — | BEMSERIFREUPTFENM (1 .
- — | EER (FETER. RAMERER) B, 15 8E TGN B E NG
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4552 B% EHER sormosnmssmssmn.

A
AR EESIVE S
010000 | 011000
D9~D4 | 000000 | 000001 | 000010 | 000011 |000100| 000101 |000110{000111| 001000 | 001001 [ 001010 | 001011 |001100{001101{001110 (001111 | .
010111 | 011111
D3~ [ 163
0o || 01 02 03 04 05 06 07 08 09 0A 0B oc | oo | oE OF | 107 | 18~4F
oo | o | nop | Bla | 5B |ewa | - |Tasp | A LA | TABP | TABP | TABP | TABP | oy | BwmL | &L BL | BM B
0 0 0 0 16 32" 48"
SzZB A LA | TABP | TABP | TABP | TABP
0001 | 1 | SRST | cLD - - TAD . + | BML | BML | BL BL | BM B
1 1 1 1 17 33 49
SzB A LA | TABP | TABP | TABP | TABP
0010 | 2 | POF - - - TAX p « | BML | BML | BL BL | BM B
2 2 2 2 18 34 50
SzB A LA | TABP | TABP | TABP | TABP
0011 | 3 | sNzp | INY - - TAZ g « | BML | BML | BL BL | BM B
3 3 3 3 19 35 51
A LA | TABP | TABP | TABP | TABP
0100 | 4 DI RD SzD - RT | TAV1 g « | BML | BML | BL BL | BM B
4 4 4 20 36 52
A LA | TABP | TABP | TABP | TABP
o101 | 5 El SD | SEAn - RTS | TAV2 p « | BML | BML | BL BL | BM B
5 5 5 21 37 53
A LA | TABP | TABP | TABP | TABP
o110 | 6 RC — | sEAM - RTI - p « | BML | BML | BL BL | BM B
6 6 6 22 38 54
A LA | TABP | TABP | TABP | TABP
o | 7 sc | DEy — - — - p « | BML | BML | BL BL | BM B
7 7 7 23 39 55
Lz A LA | TABP | TABP | TABP | TABP
1 POF2 | AND - NZ RUPT . + | BML | BML | BL BL | BM B
o0 | 8 © SNZO |, v 8 8 8 24 40 56
1001 | 9 - OR | TDA - L2 | supr | A LA | TABP | TABP | TABP | TABP | oy | BmL | BL BL | BM B
1 9 9 9 25 41 57
Lz A LA | TABP | TABP | TABP | TABP
1010 | A | AM | TEAB | TABE | sNzio - . + | BML | BML | BL BL | BM B
2 10 10 10 26 42 58
1011 | B | AMC - - - Y2 lepor | A LA | TABP | TABP | TABP | TABP | vy | BwmL | &L BL | BM B
3 1 11 11 27 43" 59"
1100 | ¢ | TYA | CMA - - RB S8 A LA | TABP | TABP | TABP | TABP | gy | BwmL | &L BL | BM B
0 0 12 12 12 28 44" 60"
ot | o 7 RAR 7 7 RB SB A La [ TasP [ AP [ TaBP [ TABP [ [ o o s | Bm 5
1 1 13 13 13 29 45 61"
RB SB A LA | TABP | TABP | TABP | TABP
110 | E | TBA | TAB - TV2A g « | BML | BML | BL BL | BM B
2 2 14 14 14 30 46 62
RB SB A LA | TABP | TABP | TABP | TABP
1M | F - TAY | szc | TVIA p « | BML | BML | BL BL | BM B
3 3 15 15 15 31 47 63

ERANB[EFIHRIE LSRR . D3~DoRTH AZABHMEALL, Do~DaRTHRIBHIF6ML. RFT, HFRRTXLILEI16
HHE. B1FESF2FRES2M, SHESHEIFERTELR, 2FESHE2FRRTE TR,

E. OB 7 RRMERREER

o - *TEM34552M4/M4H, TREEEH.
BL 1p paaa aaaa

BML 1p paaa aaaa
BLA 1p pp00  pppp
BMLA | 1p pp00 pppp
SEA 00 0111 nnnn
SZD 00 0010 1011
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4552 B% EHER sormosnmssmssmn.

e A
AR EESIVE S
110000
D9~D4 | 100000 | 100001 | 100010 | 100011 | 100100 | 100101 [100110| 100111 |101000| 101001 | 101010 |101011|101100|101101 | 101110 | 101111 |
111111
D3~ | 165
e P 21 22 23 24 25 26 27 28 29 2a | 28 | 2c | 20 | 2 2F | 30~3F
Do | #%B
TAM | TAM | XAM | XAMI | XAMD
oo | o | — | Twsa| opoa | TiAB - — | weo | TABY [sNzT1| — | WRsT | . . . o LXY
TAM | TAM | XAM | XAMI | XAMD
0001 | 1 — | Twaa | op1a | T2aB - — | Pt | TAB2 |sNzT2| - - ) ; ; ) . LXY
TAM | TAM | XAM | XAMI | XAMD
oo | 2 | - — | opa - — | 7aMR | aP2 | — |snzT3| — - LXY
2 2 2 2 2
- TAM | TAM | XAM | XAMI | XAMD
on | 3| - - - - — | tan | - - — | svoE - LXY
3 3 3 3 3
TAM | TAM | XAM | XAMI | XAMD
oo | 4| — | TKIA| — - - - - - — | THeB | - LXY
4 4 4 4 4
TAM | TAM | XAM | XAMI | XAMD
o | 5| — | Tkea| — |TPsaB | — - — | tees| - | mR™ | - LXY
5 5 5 5 5
ol o | — lwwmal - ~ ~ o | ~ ~ ~ T [TAM [ TAM XA [ xam [ xavD |
6 6 6 6 6
ol 7 | - | ma ~ ~ " e | ~ ~ ~ T [TAM [ TAM XA [ xam [ xavD |
7 7 7 7 7
| s | - ~ I rrren | - ~ ~ ~ ~ ~ T roun | TAM | TAW [ XAM [ XAMI | XAMD | o
8 8 8 8 8
TAM | TAM | XAM | XAMI | XAMD
1001 9 |TRGA| — | TFRIA| - - | Akt | - - - - | TC2A LXY
9 9 9 9 9
1010 A | TLA| — | TFRA| - TAL1 | TAK2 | — - - — | Traa | TAM | TAM | XAM | XAMI | XAMD | ..
10 | 10 | 10 | 10 10
TAM | TAM | XAM | XAMI | XAMD
1011 | B | TL2a | TkoA | — - |Tawt | - - - - | crek | - LXY
mo|l 1| n 1 1
TAM | TAM | XAM | XAMI | XAMD
100 | ¢ | TLaa | — - - | Taw2 | - - — | Rep | DwoT | - LXY
12 | 12 | 12| 12 12
TAM | TAM | XAM | XAMI | XAMD
11| o | TLca | — | TPuoa| — | TAW3 | — - - |scp| - - LXY
13| 13| 13| 13 13
TAM | TAM | XAM | XAMI | XAMD
mo| E | ™wia| — | TPua| — | TAw4 | TAPUT | — - - - - LXY
14 | 14 | 14 | 14 14
TAM | TAM | XAM | XAMI | XAMD
1| F | twea | — — | TRiIRB| - - - - - - - LXY
15 | 15 | 15 | 15 15

ERAMB[EFHFIE LSRR . D3~DoRTH BFABHMEALL, Do~DaRTHIRIBHIF6ML. RF, HRRTIXLIEHI16
HHE. B1FHESF2FRS2M, SHESHEIFERRELR, 2FESME2FRRTE TR,

E. R =7 RRRIRBDARBEER .

HoF - ** O B EM34552M4H/M8H/G8HIE A .

BL 1p paaa aaaa

BML 1p paaa aaaa
BLA 1p pp00 pppp
BMLA | 1p pp00 pppp
SEA 00 0111 nnnn
SZD 00 0010 1011
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4552 B% EHER sormosnmssmssmn.

A1
(1) #1224 ROM hit

G mATEE EREROMAR

"e ;I B % # HEE =Yg
VDD HR R —0.3~6.5 Vv
Vi MINBIE PO. P1. P2. Do~Ds. INT —0.3~VDD+0.3 Y

RESET. XIN. XCIN
Y MINEBE CNTR —0.3~VDD+0.3 v
Vo WHEE PO. P1. P2, Do~D7 Wi B E ABIERTS —0.3~VDD+0.3 v
RESET, CNTR
Vo HWiEE C. Xout. XcouT —0.3~VDD+0.3 v
Vo mEsEE GP —0.3~VDD+0.3 \Y
SEG0~SEG28. COMo~COM3
Pd Ihit Ta=25C 300 mwW
Topr TEMERE —20~85 C
Tstg REFRE —40~125 C

iE. JEHSEG13EH.
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4552 Bt

E J:F E I:P HXERTEBAM A ERIEZHIFR

EFSITRM GBREROMIR: EXEEHIFERT, Ta=—20~85C. VDD=1.8~5.5V)

#e = % el By
&/ FrAE A
VDD HiRRE f(STCK)<6MHz 4 5.5 v
(EIEFAMZEIEIRSER) | f(STCK)<4.4MHz 2.7 5.5
f(STCK)<2.2MHz 2 5.5
f(STCK)<1.1MHz 1.8 5.5
VDD BIRRE (EERRKE 1.8 55 v
Res/ WARHR S 25 AT
VDD iR B E f(STCK)<4.4MHz 2.7 5.5 \%
(EFEARCHRFHRD
VRAM RAM{R % B & ERAME AR IS 1.6 \Y
Vss miRBE 0 \%
VLC3 LCDHIRRE GE1 1.8 VDD v
VIH “H” MINEBE PO. P1. P2, Do~Ds 0.8Vbp VDD \Y
XIN. XCIN 0.7Vbbp VDD Vv
RESET 0.85VDD VDD Vv
INT 0.85VDD VDD \%
CNTR 0.8VbD VDD Vv
VIL “L” MINEBE PO. P1. P2, Do~Ds 0 0.2VDD %
XIN. XCIN 0 0.3VDD \%
RESET 0 0.3VDD v
INT 0 0.15VDD Vv
CNTR 0 0.15VDD Vv
loH(peak) | “H” ®TIEEKHER | PO. P1. P2, Do~Ds VDD=5V —20 mA
VDD=3V —10
C. CNTR VDD=5V —30
Vbb=3V —15
loH(avg) | “H” BTFigMHER | PO. P1. P2, Do~Ds VDD=5V -10 mA
GE2 VDD=3V —5
C. CNTR VDD=5V —20
Vbb=3V —10
loL(peak) | “L” B Fig{EMIHEZ | PO. P1. P2, Do~D7 VDD=5V 24 mA
C. CNTR VDD=3V 12
RESET VDD=5V 10
Vbb=3V 4
loL(avg) | “L” BEE#EmzE | PO, P1. P2, Do~D7. C. CNTR | VDD=5V 15 mA
GE2 VDD=3V 7
RESET VDD=5V 5
Vbb=3V 2
Y loH(avg)| “H” BERMBF PO. P1. P2. Do~D5. C. CNTR —40 mA
YloL(avg)| “L” BFZHETR PO. P1, P2, Do~Ds5. C. CNTR 60 mA
De. D7. RESET 60

1. EER12RBER: Vici=Vic2=(1/2) * VLC3

2. it e iR A 100ms B B B9 (A

AER1/3MRER: Vic1=(1/3) » VLC3. VLCc2=(2/3) * VLC3
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4552 B% EHER sormosnmssmssmn.

HFSITHRM2 BREROMIR: EXEEHIFERT, Ta=—20~85C. VDD=1.8~5.5V)

e m B 5 # et P
=N ol =ON
f(XIN) % NE BHEER VDD=4~5.5V 6 MHz
(EERAREIERERD) VDD=2.7~5.5V 4.4
VDD=2~5.5V 2.2
VDD=1.8~5.5V 1.1
24355 | VDD=2.7~5.5V 6
VDD=2~5.5V 4.4
VDD=1.8~5.5V 2.2
453558 | VDD=2~5.5V 6
VbD=1.8~5.5V 4.4
84 35itEx, | VDD=1.8~5.5V 6
f(XIN) RHME (EERRCIKS VDD=2.7~5.5V 4.4 MHz
B GED
f(XIN) 3% A BEEX VDD=4~5.5V 4.8 MHz
(EEEMERG B, EH VDD=2.7~5.5V 3.2
SNER BT BT ) VDD=2—5.5V 16
VDD=1.8~5.5V 0.8
29 5fE, | VDD=2.7~5.5V 4.8
VDD=2~5.5V 3.2
VDD=1.8~5.5V 16
455518 | VDD=2~5.5V 4.8
VDD=1.8~5.5V 3.2
84 35itE, | VDD=1.8~5.5V 4.8
f(XCIN) TFIRE BB IRiEIRES 50 kHz
(FEfE A BIRIEIRAB A
f(CNTR) | ZERT2RIMNEBIINIAE CNTR f(STCK)/6| Hz
tw(CNTR) | EBT8E5MN RN EHf CNTR 3/(STCK) s
C“H” 1 “L” BRABEE)
TPON IR {3 FELE% VDD=0—1.8V 100 us
B IR EFETE

F1. EEARCIRER, AFRFGMEZIMNERME. BEMBFNMBRFERENTME, FFULIIREIMESY (RABEFRRE , A
fE3 TR KB R AT IR 2 NI SRR AR
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4552 Bt

ZTE J:F E I:P HXERTEBAM A ERIEZHIFR

AR E SRR A (B 1EELROMAR)

TE(E F MR AT (R ELROMER)

f(STCK) f(STCK)
MHz] . . [MHZ] . . .
I | I ' | I I I
SF—rr——t-—-— -- - ——t—-
I I I I
I I I I
44— —— —_ - 32— — — —=d
I I I I
I I I I
Il EEETAY 16f— — I ———
L U | T
22——I -__T__-‘_ I I
| | | 0.8} — —=db==die=ae=d
I — e —— e — == — I I I
I I I I I I
1 1 | | VDD | | | VbD
18 2 2.7 45 55 V] 2 2.7 45 55 V]
e FIRCHR S I (42 EIROMER) 1 BRI HR 28 M (S RIROMER)
f(STCK) f(STCK)
[MHZz] ) [kHz] )
, I , I
I
I I |
I I |
I I
[l [ o — — | I
| I
| I
BT R I :
50 fm= =— I —
BEEITR A
VoD Vbb
2.7 55 7 V] 1.8 55 V]

RERH (STCK) mITHRME (HHEE ROM R
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RAFE1 (BIREIROMAR: EXLIEEMERT, Ta=—20~85C. VDD=1.8~5.5V)

s =] MEFH imj%{ﬁ =L iva
=) Rk BX
VOH “H” #iHEE PO, P1. P2, Do~Ds VDD=5V loH=—10mA 3 \%
IOH=—3mA 4.1
VbD=3V IOH=—5mA 21
IOH=—1mA 24
VOH “H” #iiE C. CNTR VDD=5V loH=—20mA 3 Y
IOH=—6mA 4.1
VbD=3V IoH=—10mA 21
IOH=—3mA 24
VoL “L” ¥y @|E  PO. P1. P2, Do~D7. C | VDD=5V loL=15mA 2 \Y
CNTR loL=5mA 0.9
VbDD=3V loL=9mA 14
loL=3mA 0.9
VoL “L” i BE  RESET VDD=5V loL=5mA 2 \Y
loL=1mA 0.6
VDD=3V loL=2mA 0.9
IIH “H” @IARG PO, P1. P2, VI=VDD 2 pA
Do~Ds. RESET
XIN. XCIN
CNTR. INT
I “L” SiNEF PO, P1. P2, VI=0V -2 vy
Do~Ds. RESET TiE#EPO. P1 L
XIN. XCIN
CNTR. INT
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4552 & HEHEP carmemnmasmszonmn.
BAFM2 (BEEROMAR: EXIEEMIERT, Ta=—20~85C. VDD=1.8~5.5V)
o . s 1E e
ws m B ME £ v g rw =Xy
IDD BiRER | CPUEBITES VDD=5V f(STCK)=f(XIN)/8 1.2 2.4 mA
(FEERREERSERD | f(XIN)=6MHz f(STCK)=f(XIN)/4 1.3 26
f(RING)=1&1t f(STCK)=f(XIN)/2 1.6 3.2
f(XcIN)=1=1E 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&1k f(STCK)=f(XIN)/2 1.2 2.4
f(XcIN)=1=1E f(STCK)=f(XIN) 1.6 3.2
VDD=3V f(STCK)=f(XIN)/8 0.3 0.6 mA
f(XIN)=4MHz f(STCK)=f(XIN)/4 0.4 0.8
f(RING)=fZ1t f(STCK)=f(XIN)/2 0.5 1
f(XcIN)=1=1E f(STCK)=f(XIN) 0.7 1.4
CPUE{THY VDD=5V f(STCK)=f(RING)/8 50 100 A
(FEE A M ERRST 2 A fXIN)=1F1E f(STCK)=f(RING)/4 60 120
f(RING)=3&1T f(STCK)=f(RING)/2 80 160
f(XcIN) =121k f(STCK)=f(RING) 120 240
VDD=3V f(STCK)=f(RING)/8 10 20 A
f(XIN)=121E f(STCK)=f(RING)/4 13 26
f(RING)=3&1T f(STCK)=f(RING)/2 19 38
f(XcIN)=fF1E f(STCK)=f(RING) 31 62
FECPUIZITHY VDD=5V f(STCK)=f(XCIN)/8 7 14 A
(EFERRKILRSERD | fXIN={E1 f(STCK)=f(XCIN)/4 8 16
f(RING)=1&1k f(STCK)=f(XCIN)/2 10 20
f(XCIN)=32kHz | f(STCK)="f(XCIN) 14 28
VDD=3V f(STCK)=f(XCIN)/8 5 10 uA
fXIN)=1F1E f(STCK)=f(XCIN)/4 6 12
f(RING)=f= 1t f(STCK)=f(XCIN)/2 7 14
f(XCIN)=32kHz | §STCK)="f(XCIN) 8 16
Bt EhiE  THR =B f(XCIN)=32kHz | VDD=5V 6 12 LA
(FEHITPOFIE SR VDD=3V 5 10
RAM#& 3 18 3 i Ta=25T 0.1 2 A
(FEPITPOF21E /) VDD=5V 10
VDD=3V 6
Rev.1.01 2004.10.13 page 131 of 145

RENESAS
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R4S (IREIROMAR: EXIEEMFERT, Ta=—20~85C. VDD=1.8~5.5V)

ws ;A WE & %Tﬁ =Xy
=/ TRl N
RPU ke PO. P1. RESET VI=0V VDD=5V 30 60 125 KQ
VDD=3V 50 120 250
VT+—VT- | i RESET VDD=5V 1 v
VDD=3V 0.4
VT+—VT- | 55 INT VDD=5V 0.6 Y
VDD=3V 0.3
VT+—VT- | i CNTR VDD=5V 0.2 v
VDD=3V 0.2
f(RING) | PIERHR:% 88 Bt s ST ZE VDD=5V 200 500 700 kHz
VDD=3V 100 250 400
Af(XINY | SRR E VDD=5V+10%. Ta=25CHuis +17 %
(ZEEARCIRSA, TEEMER. CHIRE)
GED VDD=3V+10%. Ta=25CHuis +17
Rcom COM#fi th PR R VDD=5V 15 7.5 kQ
(2> | vbb=3Vv 2 10
RSEG SEGHi tH FE 1 VDD=5V 15 7.5 kQ
GE2) | vbb=3V 2 10
RvVLC LCDH R B IE IR EBE 2rX 38T 300 480 960 kQ
IR EBE 2r X 28T 200 320 640
IS ERME rXx38F 150 240 480
IS ERME rXx 283 100 160 320

1. AEARCHRER, SHEFA33pFASMERZE(C).
2. HBEA T 546 H B E R A B EE:
« fEVLCIB i AT Vo=0.8VLC3
« FEVLC2R T HAT: Vo=0.8VLC2
« FEVLCT B AT Vo=0.2VLC2 + VLCT
« fEVssEL MR Vo=0.2Vss
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4552 B% EHER sormosnmssmssmn.

i E FHAGTI B pe e (RASRIROMEL: ZEXLISERIER T, Ta=—20~85C)

s m B M &4 ﬂ?ﬁ ==L
=) 79 A
VRST” M EE (FEERD Ta=25C 1.6 1.8 2 \%
(i¥2) | Ta=—20~0C 1.7 2.3
Ta=0~50C 14 2.2
Ta=50~85C 1.2 1.9
VRsT* WMEBE (SRR Ta=25C 1.7 1.9 2.1 \%
(G¥3) | Ta=—20~0C 1.8 24
Ta=0~50C 15 2.3
Ta=50~85C 1.3 2
VRST"—VRST™ | &l B[Ei#HRE 0.1 \%
IRST TiEeR VbD=5V 50 100 LA
(i¥4) | Vbp=3V 30 60
TRST ¥ E BT 8] VDD—(VRST—0.1V) 0.2 1.2 ms
GE5

FE1. (X HAR P R TS BEAR I R BR

QM E (VRST ) RIEMBE TGN EEEYAMFEAEBRFEEE (VoD) MNEMTHEA=ESMINEE.
. AMEE (VRSTY) RIEBE TN BEEMAFEERIFEEE (VoD) MEM EARBREAEE.
FEHRR, HE BRI R TR (IRST) #ANEIEIRER (IbD) .

. FIERTE (TRST) FREMIRARE (VDD) ENSMTEER] “VRST—0.1V” B4 S 1k AR iE .
M E (VRST . VRSTY) E#WIZEMIKT BiIFBEH#EFETERE.

HHEANRIESR “FRANEIESR .

o o s w N
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4552 B% EHER sormosnmssmssmn.

LRk

(2) —RI%ERI4miZ ROM hix
@I R ARFEE (—RER 4FIZROMARD

s m B £ # HEE B
VDD iR E —0.3~4.0 \Y
Vi BINBE PO. P1. P2. Do~Ds5. INT —0.3~VDD+0.3 Vv

RESET. XiN. XCIN
Vi BMIANBE CNTR —0.3~VDD+0.3 \%
Vo wWHEE PO, P1. P2, Do~D7 B RAEABIERT —0.3~VDD+0.3 \
RESET. CNTR
Vo WHEE  C. Xour. Xcout —0.3~VbD+0.3 v
Vo it R GP —0.3~VDD+0.3 \%
SEG0o~SEG28. COMo~COM3
Pd IFE Ta=25TC 300 mwW
Topr TEIRERE —20~85 T
Tstg RIFRE —40~125 T

. iRBSEG13ER.
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4552 B% EHER sormosnmssmssmn.

WHEIZITEMH1 (—RMEAHIEROMAY: EXIEEMIERT, Ta=—20~85C. VDD=1.8~3.6V)

e 8 5 # el B
=) FRifE BA
VDD HiRRE f(STCK)<4.4MHz 2.7 36 v
(FEfE A IEIRAERD f(STCK)<2.2MHz 2 3.6
f(STCK)<1.1MHz 1.8 36
VDD BIRBE (EEASKE 1.8 3.6 Y
s/ WEBIR G 25 B
VDD RiEEE f(STCK)<4.4MHz 2.7 3.6 Y,
(EERARCHRFHRD
VRAM RAM{R#% B & ERAME 418 B 1.6 Y
Vss BiREE 0 \%
\V/Rex} LCDRIFERE GE1 1.8 VDD \%
VIH “H” MINBE PO. P1. P2, Do~Ds5 0.8VpD VDD \
XIN. XCIN 0.7Vbp VDD \Y
RESET 0.85VbD VDD \%
INT 0.85VbD VDD \
CNTR 0.8VbD VDD \%
ViL “L” IANBE PO. P1. P2, Do~Ds5 0 0.2VDD \%
XIN. XCIN 0 0.3VDD \%
RESET 0 0.3VDD v
INT 0 0.15VDD \%
CNTR 0 0.15VDD \%
loH(peak) | “H” B FIEEMEER | PO. P1. P2, Do~Ds VDD=3V —10 mA
C. CNTR Vbb=3V —15
loH(avg) | “H” RTFMHER | PO. P1. P2, Do~Ds VDD=3V -5 mA
GE2) C. CNTR Vbb=3V —10
loL(peak) | “L” B TEUg{EHH B PO. P1. P2, Do~D7. C. CNTR | VDD=3V 12 mA
RESET VDD=3V 4
loL(avg) | “L” B3Py PO. P1. P2, Do~D7. C. CNTR | VDp=3V 7 mA
(G¥2) | RESET VDD=3V 2
Y IoH(avg)| “H” EBERHBAR PO. P1. P2, Do~Ds5. C. CNTR —40 mA
YloL(avg)| “L” BERBET PO. P1. P2, Do~Ds5. C. CNTR 60 mA
De. D7. RESET 60

F1. EEA12BIER: Vict=Vic2=(1/2) - VLc3  FEEM1/SRER: VLc1=(1/3) « VLC3. VLC2=(2/3) * VLC3
2. % IR 100msHA B Y F1494E .
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4552 B% EHER sormosnmssmssmn.

WHFIZITEM2 (—RIEATHIEROMAY: EXIEEMIFERT, Ta=—20~85C. VDD=1.8~3.6V)

e ;A & & imj%ﬁ By
=2\ ;3 BX
f(XIN) % NE BHEER VDD=2.7~3.6V 4.4 MHz
(EERAREIERERD) VDD=2~3.6V 29
VDD=1.8~3.6V 1.1
29 STHER VDD=2.7~3.6V 6
VDD=2~3.6V 4.4
VDD=1.8~3.6V 2.2
A5 STHER VDD=2~3.6V 6
VDD=1.8~3.6V 44
it o VDD=1.8~3.6V 6
f(XIN) % IME VDD=2.7~3.6V 4.4 MHz
(EFEARCIRZRD  GED
f(XIN) 3% BEEX VDD=2.7~3.6V 3.2 MHz
(TEIEERERS R, £ VDD=2~3.6V 16
SNEBETHRED) VDD=1.8~3.6V 0.8
25 SRR VDD=2.7~3.6V 4.8
VDD=2~3.6V 3.2
VDD=1.8~3.6V 1.6
4 5HER VDD=2~3.6V 4.8
VDD=1.8~3.6V 3.2
B IME VDD=1.8~3.6V 48
f(XCIN) HHINE EBIRIEIRES 50 kHz
(FEfE A IR A
f(CNTR) | ZERT3FIMERIIN SRR CNTR f(STCK)/6| Hz
tw(CNTR) | BT ES MR B HA CNTR 3/f(STCK) s
C“H” Fa “L” BRdEEE)
TPON N R & 40 FR E% VDD=0—1.8V 100 s
B IR TR E

E1. EERARCHIKHN, BTFRHMRZIMNERA. BRAMBLVMNEFHRENZIE, FFULIREMNESEY (REEMRRE . B
3 F R AR BRI R Z B NI SR A%
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4552 B% EHER sormosnmssmssmn.

T IR & ISR BT (— R 1% A 4R F2ROMAR) TE(E R MR AT AT (— R M AT R FIZEROMAR)
f(STCK) f(STCK)
[MHz] ) ) ) ) [MHZ] i
[ I | |
[ I | |
[ I | |
| I B | |
4 — o — e — — — — — . 3 ——pg—— — — — —.
[
[N
| | 1.6fmm = — L —_—t————
25 I
. [ —— r = e ————
| | 0.8[— — -t+—-—4-——-"-
1l = —— — L — —| |
HERFIEITRM
1 1 Vbb VbD
1.8 2.0 27 3.6 \Y% 3.6 v
7% FRCHR % B (— X M4 AT 4R A2 ROMAR) TE1E A BN IEIR BB AT (— R M AT SR IZROMAR)
f(STCK) f(STCK)
[MHz] X i [kHz]
| | | |
| | | |
| | | |
| | | |
Ll | o o e e — — —— | |
| |
| |
| |
?%ﬁ 50 pm= m—— I I ——
E1T
4
HEFIEITRM
VoD Vob
2.7 36 v 1.8 3.6 I\

RGRth (STCK) EITHRMHE (— XA 4RFE ROM k)
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4552 Bt

ZTE J:F E I:P HXERTEBAM A ERIEZHIFR

BAFM1 (=X HIEROMAR: EXIEEIERT, Ta=—20~85C. VDD=1.8~3.6V)

s w8 Wb il i
&/ FRofE A
VOH “H” #iiE PO. P1. P2, Do~Ds VbD=3V IOH=—5mA 2.1 \%
IoH=—1mA 2.4
VOH “H” it E C. CNTR VDD=3V IoH=—10mA 2.1 \%
IoH=—3mA 2.4
VoL “L” Wil E PO. P1. P2, Do~D7. C Vbb=3V loL=9mA 1.4 \Y
CNTR loL=3mA 0.9
VoL “L” @ E RESET VDD=3V loL=2mA 0.9 Y
IIH “H” MINEE PO, P1. P2, VI=VDD 2 uA
Do~Ds. RESET
XIN. XCIN
CNTR. INT
liL “L” SIAEGE PO, P1. P2, Vi=0V —2 A
Do~Ds. RESET Tik$EPO. P1LHL
XIN. XCIN
CNTR. INT
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E J:F E I:P HXERTEBAM A ERIEZHIFR

REFE2 (—XMER%RIZROMAR :

HETARERIF

nT, Ta=—20~85C. VDD=1.8~3.6V)

. [ HEE e
ws ;B ME &M = | 0r Fw By
IDD BiRER | CPUEBITES VDD=3V f(STCK)=f(XIN)/8 0.3 0.6 mA
(& AEMEIERERD fXIN=4MHz | f(STCK)=f(XIN)/4 0.4 0.8
fRING)=1F1E | f(STCK)=f(XIN)/2 0.6 1.2
f(XcIN)=1= 1t f(STCK)=f(XIN) 0.9 1.8
CPUE{THY VDD=3V f(STCK)=f(RING)/8 12 24 pA
(TEfE F B RS% 23 D f(XIN)=1% 1k f(STCK)=f(RING)/4 17 34
fRING)=3E1T | f(STCK)=f(RING)/2 27 54
f(XcIN) =12 1E f(STCK)=f(RING) 48 96
CPUE{THY VDD=3V f(STCK)=f(XCIN)/8 5 10 pA
(EfERARIRISRERD fOXIN) =11t f(STCK)=f(XCIN)/4 6 12
fRING)=1F1E | fSTCK)=f(XCIN)/2 7 14
f(XCIN)=32kHz | f(STCK)=f(XCIN) 9 18
T $IE I TAR AT VDD=3V 5 10 pA
(FEHITPOFIE SR f(XCIN)=32kHz
RAM#Z 153 it Ta=25C 0.1 pA
(FEMFTPOF21E £ H) VDD=3V
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4552 B% EHER sormosnmssmssmn.

BAFM3 (—XM4RIwIEROMAR: EXIEEIERT, Ta=—20~85C. VDD=1.8~3.6V)

e % B M HUEE B
&/ FRfE B®X
RPU EhreafR PO. P1. RESET VI=0V | VDD=3V 50 120 250 kQ
VT+—VT- | #fF RESET VDD=3V 0.4 v
VT+—VT- | /5 INT VDD=3V 0.3 Y%
VT+—VT- | /5 CNTR VDD=3V 0.2 v
f(RING) PR % 28 it 4T 2R VDD=3V 100 250 400 kHz
Af(XIN) MEIRE VDD=3V£10%. Ta=25CHuls +17 %
(ZEEARCIRER, FEAIMER. CHIRE)
GED
Rcom COMSfi i BE#7 (G¥2) | Vbb=3V 2 10 kQ
RSEG SEGHi tH FE 1 (G¥2) | Vbp=3V 2 10 kQ
RvLC LCD i AT Fa B EIEIE S E BB 2r x 36T 300 480 960 kQ
RS R B 2r X 28 200 320 640
FEIEIR S EEFE X3t 150 240 480
IR EBRFE rx 28t 100 160 320

1. AEARCHRER, SEFA33pFAYSMERZE(C).
2. HBEA T 546 H B E R A B R E:
« fEVLCIB AT Vo=0.8VLC3
« FEVLC2R T HAT: VO=0.8VLC2
« FEVLCT B AT Vo=0.2VLC2 + VLCT
« fEVssEL Mt Vo=0.2Vss
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4552 B% EHER sormosnmssmssmn.

B R BEARAQ T BRI (—R A 4RIZEROMAR: ZEXIBEMFERT, Ta=—20~85C)

s m B M &4 @%ﬁ B
=N TR BK
VRST" RMEE (FFEERD Ta=25C 1.6 1.8 2 v
GE2> Ta=—20~0TC 1.7 2.3
Ta=0~50C 1.4 2.2
Ta=50~85C 1.2 1.9
VRsT* WM BE (SLAIRER) Ta=25C 1.7 1.9 2.1 \%
GE3 Ta=—20~07C 1.8 2.4
Ta=0~50C 1.5 2.3
Ta=50~85C 1.3 2
VRST"—VRST™ | #iMBEHF 0.1 \%
IRST TR VbD=3V 30 60 pA
G
TRST FI| FE B 8] VDD—(VRST—0.1V) 0.2 1.2 ms
GE5)

FE1. {XHAR P R T BEAR I R BR

. WIMEE (VRSTD) REHEE TN EEEWAFAERIREBRE (VoD AENTHEMN=EEMNAEE.
. AMEE (VRSTY) RIEBE TN BEEMATHFEERIFEEE (VoD) MEM EARBREMAEE.
FfEHRR, HE BRI B TR (IRST) #ANEIEIRERR (IbD) .
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RenesaSTeChn()IOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

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

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

Notes regarding these materials

1.
2.

w

A

(&

No

8.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).
When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.
The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

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

Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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Refer to "http://www.renesas.com/en/network" for the latest and detailed information.

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology Hong Kong Ltd.
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2730-6071

Renesas Technology Taiwan Co., Ltd.
10th Floor, N0.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology (Shanghai) Co., Ltd.
Unit2607 Ruijing Building, No0.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952

Renesas Technology Singapore Pte. Ltd.
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