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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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RTS Dy e 7 OE A 45 SN, CTSURTSI A I H P8 “L” WP ITIRE . 76 CLKIE RN & —
ANFREERTH “H” B,

+ UiCO %723 ()CRD /7 =1 (Z%1CTS/RTS Ifjfig CTSi/RTSi & B4 ] g B2 % N / D g
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Ll HAEM. RES0. EHERD. _
(b7-b3)

E1. &AM (BLERD BABGA GHNER) MEME L.

2. P8sERMIRA L.

1.18.8. PURO~PUR2&7EF%
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M16C/6S &f Al 4%#2 110 i/ 0

in Q= HI & 7 ae

b7 b6 b5 b4 b3 b2 b1 b0

wes Mok SENENE

PCR 03FF1eithiit 0016
EERRERE
N EEEEE IS (24 INRE RW
RN
EERRERE i P EEP1 B I MiE1T
: : : : : : : : 0 : M Nim AR, 1EEP15E MR BT
(A PCRO Jokatim R, SR OSiFES RW
RN, 1: SHABO. WEEEOES, FISOGES
EERRRE
RN
Lid_Ld1

JoviaL__| (p7-p1) | BREA. REES0, REHER0 o
E1.18.9. PCRE& 7=
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M16C/6S &

AIRIZNOIR O

#1.18.1. BEREXPRERERALIEG]

EME SIBAE
#HOPO~P14 (P8sHIM WEAMANER, SNEMESEREEEEIVss (TH) ; SEREAWHEN, SHF
P1, P6~P9 . GE2. E3. F4
Xout GE1) FFEE
P85 BT B EER Vee (ERD
VccA R Vee
VssA E1EEVss

L. FERINARET A NE] XN EBIRT .

2. EREABHEXAEMIFEE, EEMERIEFEROVRABHERZAT, mOABANER . LIS BEETH
E, mOAMANERXE, FIAEE RIRBIRIEmAYIER .
Ho0, BREBEREHTREIENAEEFMSBAREFENATELNER NREIRGEENMERRESDEFFR

AR, FEERSEFMTEL.

3. REMARENTEZE ABRTMERREE2cm IR AIBBERHRERNER.
4. EEHOPT_0REAMEENA, SHAmE “L” BE.

iHEP7_0 A NAERRFF BRI L .

BRI
wAP6~P9  (HINHER) /\/\/\/
(P8sERSN) (E2) - :
tars) —\V\V\N—e
(o ER) — FFig
P8s —/\N\/j
XouT —— FFi&
Vcc
VccA J
VssA
Vss
B R “

1.18.10. FKIFEFHERAALIEF]
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M16C/6S Bf BEYFE
‘= .
B4
F#1.19.1. B HRKFEE
" ig=] £ BEE B
Vce HiRBEE Vcc=VccA —0.3~42 Vv
VecA FE L F R LR Vce=VecA —03~42 v
HBINEBE RESET, CNVss \Y
P60~ P67. P71, P73. P74. P76. P80~ PS8s. —0.3~Vcc +0.3
Vi P9~ P9. XN
P70 —0.3~6.5 \
M BE P60~P67. P71, P73. P74, P76. P80~ P84, Cna \%
Vo P9o~P92. Xoutr. TS 0.3~Vce +0.3
P70 —0.3~6.5 \
Pd i 500 mw
Topr TEIMERE —20~85 GE) °C
Tstg REFEE —65~150 °C

iE. KT —40~85°CRIFERHIFRHL. HMFHEQRASFAHERS.
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M16C/6S & S 4FE
F#z1.19.2. #FETEH GED
BEE s
e =] = — - B
~ s B | k| B
Vcc HIREEE 3.0 3.3 3.6 \Y
VccA R B E Vce \
Vss HIREEE 0 \Y
VssA R B E 0 Y,
“H” B P6o~P67. P71, P73. P74. P7s.
MWANBE P80~ P85. P90~ P92 0.8Vcc1 Vcel \Y
ViH XIN. RESET. CNVss
P70 0.8Vcc1 6.5 \%
“L” BE P6o~P67. P70. P71. P73. P74. P7s.
Vic WNBE P80~ P85, P90~ P92 0 0.2Vcci Y,
XIN. RESET. CNVss
“H” B P60o~P67. P71. P73. P74. P7s. _
IOH(peaky B B P8o~P84. PY~P9. TS 100 mA
“H” B P60o~P67. P71. P73. P74. P7s. o
lofi(avg) Ttk P80~P84. P9~P9%. TS 5.0 mA
“L” BE P6o~P67. P70. P71. P73. P74. P7e.
loL(pealy IGEGHER  PBo~P84. PY~P9%. TS 10.0 mA
“L” BE P6o~P67. P70. P71. P73. P74. P7e.
loL(avo) Ttk P80~P84. P9~P9%. TS 50 mA
f(Xin) RN IE | vec=3.0~3.6v 5.12 MHz
f(Ring) ARSI 1 MHz
f(BCLK) CPUIETHiZE 15.36 MHz
tsu(PLL) PLLYIZE & 218 E 45 ) | vee=3.0v 50 ms

E1. FEER,

Vcc=3.0V~3.6V. Topr=—20~85°C.

2. % B A 100ms #1184 ME.
3. BAUELEBHOM oL (peak) AIRFAZESOMALLT, lon (peak) BFNFE-4OMALLT.
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M16C/6S & BS4FE

#1.19.3. AFERIEBESEYE GED

HEE
we =] o ;] = By
ol GE2) mX
- HWIZ. BB GED 100/1,000 (¥4, ¥6) R
- FYRIZATE (Vce=3.3V, Topr=25°C) 75 600 us
- PUZE BR8] 8K FHik 0.4 9 s
- (Vce=5.0V, Topr=25°C) 16K 454k 0.7 9 S
32K FHik 1.2 9 s
tPs INTF B IR E SR8 15 us
~ BuRfRiFEYE GE5) 20 P
E1. THEER, Vee=3.0~3.6V. Topr=0~60°C.
i£2. Vee=3.0V. Topr=25°CHt.
E3. IR ERIREMENX
HRIZ. HERRIRE S REER R E.
HWIE. ERRREINR (n=100. 1,000) B, BEIRBROBIERRNIR.
f5ian, 8K FTIHRAIHR O MR E MLt 3617 4,096 X8 L N F I SERIER R, Hi2/ BRI EFHITA 1R,
B2, T LURAER, THextE—tib# T8 REHE (BLEES).
4. BIRIERE/ERERTEBSEENSIVIE (RIEEAL~ “&/N EREED .
;£5. Topr=55°C.
6. U3KU54100, U7X%U941,000.
E7. BRBEE, FEAMER. REHEAARFAHERS.
%£1.19.4. AEME/ERBEFIZTERESE (Topr=0~60°C)
RNEMS. EREE INTFRIETAERE
Vee =3.3+0.3V Vcc =3.0~3.6V
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M16C/6S & S 4FE
< 1.19.5. HREEFFHYE
e TE MESME o gf:f x B
4(P-R) AR RN AR 2 me
td(R-S) STOP Rt 8] Vce=3.0~3.6V 150 us
td(M-L) R T A PR RS R 1 50 i
RIS AN
R i
i
!
cPums | ARTUARTUARAr
1
i .
B i
td(R-S)
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y = y
M16C/6S B RS
= y 3
#1196 B4 (1 CGED
BEE
(s e MESRME . B
N L BX
“H” B P60~P67, P71, P73, P74, P7s, _
VoH i e P80~P84, P9 ~P92, TS lon=—1mA Vee—0.5 Vce A\
“H BT
Vi =—0. —0. Vo \Y
OH HEE XouT loh=—0.1mA Vee—0.5 cc
“L” B P60~P67, P71, P73, P74, P7s, _
Vou i P80~P84, PY0~P92, TS loL=1mA 05 v
“ 7 BE
Vi lo.=0.1mA 0.5 \Y
o Mt RE Xout o
= TAOIN, TALN. TA4N,
INT1~INT3,
VeV CTSo~CTS2. SCL. SDA. 0.2 0.8 \
CLKo~CLK4, TA4dour,
RxDo~RxD2, SIN3
Ve VT wE RESET 0.2 0.7) 1.8 \Y;
“H” B P60~ P67, P70, P71, P73, P74 P7s.
i1 2 P80~ P84, P9~ P92, Vi=3V 4.0 HA
WARR XN, RESET. CNVss
“L” BE P60~P67. P70. P71, P73, P74, P7s.
I sz P80~ P84, P9~ P92, Vi=0V —4.0 HA
WARR XN, RESET. CNVss
lativd::N il P60~P67, P71, P73, P74, P7s, _
RpuLLup P80~ P8s. PO~ PYs Vi=0V 66 160 500 kQ
Rixin RiREE XIN 3.0 MQ

1. TIEER, Vcc=3.0~3.6V. Vss=0V. Topr=—20~85°C. f(BCLK)=15.36MHz.
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M16C/6S & BS4FE

F1.19.7. ES4E (2) GED

- — EE e
e g ME & - — — BL
&/ %3 =A
Icc F R FL ST EBRTHEXS, HEHEHF | AF f(BCLK)=15.36MHz 70 95 mA
(Vce=3.0~3.6V) %, HEEMEREEVss T 580
NEEE f(BCLK)=10MHz
= VCC1=3.0V TBD mA
AT f(BCLK)=10MHz
Veei=3.0v TBD mA

1. FEEM, Vcc=3.0~3.6V. Vss=0V. Topr=—20~85°C. f(BCLK)=15.36MHz.
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M16C/6S Bf S 4FE
FFLERH
(F48ERF, Vcec=3V. Vss=0V. Topr=-20~85°C)
#1.19.8. JMERATEREMN
o FEE e
e e 0 e B
te HINER RS i\ JE) HA B i) 195.3 ns
tw(H) SNERRTSRIIN “H” BTRKE 80 ns
tw(L) SNERETERIN “L” B FRKEE 80 ns
tr HMERR bt FHA i8] 18 ns
tf SNERRT $h TS AR (8] 18 ns
Rev.1.00 2006.12.08 page 151 of 186 RENESAS

RCJ03B0027-0100



M16C/6S Bf e
HEFELEEHY
(F48ERF, Vcec=3V. Vss=0V. Topr=-20~85°C)
#1.19.9. ERfEABMAN (BHTESEER BTN
FR=
. - _ HEE _ .
=/ iU
to(TA) TAIN 4N B 8] 150 ns
tw(TAH) TAINEIAN “H” BERKE 60 ns
tw(TAL) TAINKIN “L” Rk 60 ns
%1.19.10. EREABN (ERFSBEXAIEEZBN)
FR=
e - _ BEE _ .
=/ IO
to(TA) TAIN SN B 8] 600 ns
tw(TAH) TAINEIAN “H” BERKE 300 ns
tw(TAL) TAINEIN “L” BFERKE 300 ns
%1.19.11. ERSEAMAN (BXflA ER SBER B INERARAZ AN
r‘-ﬁn—'—-
me i _FEE B
&=/ IO
to(TA) TAIN SN B 8] 300 ns
tw(TAH) TAININ “H” BERKE 150 ns
tw(TAL) TAINEIN “L” BFERKE 150 ns
%1.19.12. EREABIN (B AFIER R INERRE AL N
r‘-ﬁn—'—-
e . _ BEE _ .
=/ IO
tw(TAH) TAINIIN “H” BEpkE 150 ns
tw(TAL) TAINMIN “L” BTk 150 ns
3%1.19.13. EFfSEABN (BHIHESRER RN
e . _ EE _ s
=/ =A
tc(UP) TAiouT ¥ X B B At 8] 3000 ns
tw(UPH) TAIOUTHIN “H” IRk 1500 ns
tw(UPL) TAiOUTHIN “L” B3Rk 1500 ns
tsu(UP-Tn) TAioUT I NG B it 8] 600 ns
th(Tin-UP) TAiouT $ N R 4350 8] 600 ns
%1.19.14. ERFERABN (EHITHSEEX ZBLER/N)
e 7H Bl B
=/ IO
te(A) TAIIN I B B 8] 2 Hs
tsu(TAN-TAOUT) TAioUT I NG B it 8] 500 ns
tsu(TAOUT-TA) TAINEIN G B R ] 500 ns
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M16C/6S & S 4FE
RFLEEXH
(R#gER, Vce=3V. Vss=0V. Topr=-20~85°C)
%1.19.15. H1TI/O
FR=
s me et i
=/ BA
te(cK) CLKi#i \E AT 8] 300 ns
tw(CKH) CLKifiN “H” BBk 150 ns
tw(CKL) CLKi¥iN “L” HFpkE 150 ns
td(c-Q) TxDi %t XE IR 8] 160 ns
th(c-Q) TXDi {7 $F 8 (8] 0 ns
tsu(D-C) RXDi#1 X\ 1% 5 A ja] 100 ns
th(c-D) RxDi#i N R+ ] 90 ns
F1.19.16. SMERABTINTIS A
He A __ il i
=/ =R
tw(INH) INTI#6IN “H” BERKE 380 ns
tw(INL) INTIGN “L” BEmE 380 ns
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M16C/6S Bf BEYFE
P te(TA) N
¢ W(TAH)
TAINKTA \
< tw(TAL) >
tewp)
tw(UPH)
TAioUTHI N \
B tw(uPL) N
TAiouT#ii N >(
(HREEN)
BT EEE R
TAINFTA
(ﬁ?%']?]?%i{:‘.i-]-%lﬂ*}) - ‘th(TlN»UPg;su(UP-TlN)
TAINFGIA
(IE#E EFBHERT) — ———/
BT HEE B R RPN
< te(TA)
) / \
TAINFGIA / N 7
tsu(TAIN-TAouT) tsu(TAN-TAouT)
tsu(TAoUT-TAIN)
TAioUTHIA /
tsu(TAouT-TAIN)
E1.19.1. BFE (1)
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M16C/6S &

BSSFE

CLKi

tc(CK)

tw(CKH)

tw(CKL)

th(c-Q)

TxDi

X

X

RxDi

td(c-Q) #/% tsu(b-C) th(c-D)

tw(INL)
INTi#g )
w(INH

»

T

1.19.2. ®HEFEE (2
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M16C/6S &

INTERR

NAE AT FH CPU S5 A5 . ARdE AR AT 3N / S A QR A T 4 N/ B R A X 3 b o505 8 R T A7 o
B R TEMIFATRMRE, Mursea TR t8.
AL PE R TR 2 1.20. 1 T/ (R 1.20. 1 RLIAMOIH HiESKE1.1.0) .

#1.20.1. NTFRRAYIEREREE

e e
REETER 2MER (CPUMS. FRfEBITIIA/ it
BB F iFSB “E1201 AEEE".

D Vebn FEf

B IE SRIER

G2, EREISR B R EHE SRR B

RipHR j833 FMRO2 ST{R4F 320 ~ 421

EYH 5M4E%

HIE. BRAR GED  |[Ho~#h4 (BFRX)  |100X5(1,000/x (BBELL4 =R
BIRRTF 204F (Topr=55°C)

ROM &3R4 MEFRE BTN/ R

E1. R, BRAMMEX
g2 BN 2 R RABIR R
iz, BE

R E ANk (n=100. 1,000) B, XHEHRERATHITNIRER.

fian, ﬁﬂ%iﬂ‘SK?—%ﬂ&E"JB&OEWﬁJE‘Jiﬂﬁiﬁé??&%ﬁ)kﬁ’a14‘?—3"]5}5&1151%@[‘%, Wiz, BRI ALK BE,
(& SP)

Bk, ABEX Rl —HE T S R B HRME.

£1.20.2. AEHBEHEREE

INER SRR CPUM R FREBITHMN/ WHER
ThEEMRE it CPURITIRHE S BN E P ROMX | {EfE A SBITHRIZSRAENS A ROM
EWOER: X
BELS INFE LSBT X 35 FREBITHN /MR L
EW1HE3: =& B 1T1/0
BEIL S INTF FRAEBITHN /BN 2:
Ft$h R BITIO
HERSHX HFRROMKX HFPROMKX
EITHER BiEREER 31BH#ER
ROM #miz88 - BITHRIZR
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M16C/6S B ATERR

FhEss o EC
INAERR T ROM 43 4 i P ROM X TS S ROM X (fREIX) o NAFHERI 41 & 1.20.1 Fior
P ROM X 43 A JLANER .l it CPU S S A5 brdE SR AT4 N / S i A sl I AT / S ok s
HFPROMIX . {HZ&, $0 &1 R AVTECPUKNEHAT, iR FMROFFA74 1 FMRO2M7 ' “17 RiL'5.
FI'FROMIXZIREE X o FRAFA RITIFRUERAT RN / S BB OB S IR Y, AR -

OE800016
B4 32KFEH
OEFFFF16
0F000016
1. IBERA, ERRAAYEEE.
o 2. MRIBFMROFFSEAFMRO2MIE LR, FLA
3 32KF T R EHORL(RBRCPUKBIETR).
OF7FFF16
0F800016
2 :16KFET
OFBFFE1| 2 1OKFT
OFCO00016
1 8KFEF(E2)
OFDFFF16
OFE00016
0 : 8KFT3(i£2) OFF00016
FFFFF =y
0 10 OFFFFFi6 AKEFT
A AROMEX 3| SROMRX (fREX)
E1.20.1. ATFEE
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M16C/6S B ATERR

5| ZHEX
R CNVssE AN “H” B, [ CE ) (P15/INT3B) #iA “H” W ENEL, sk S8,
PAT 515 ROM X LRAF(FIARUE R AT 4N / St A T o0 4 R 7

INTF 521 Th#E
T AL S B SRS AR, AR TR / St st ROM BRI, hifl EB AT 40N /
4 ID IV 2 Th .

ROM B3 {RP I 5E

ROM R LR4r S 764 FH JFAT N / i A QI A 1 i3 Hh Bl oS NP I e . ROMCP %5 74 Wi & 1.20.2 i
ROMCP i f£ A7 76 T H P ROMIX

ROMCPL {7 i 27 pe ROMCRA A “002” LAAMPIMERT, Wi ROMCPLAL ) 2 {7 H (AT AT — AR ANy
“0”, ROMILRI TR, ZEIENAFEE R E NS . HE, WK ROMCRAL#E N “002” (ffEx ROM LR
PO, AR B E NS, —HROMMERY AR, EIATHA /B b A G ROMCR Az, Klt, 24
IAERRE R AT / i A A I A 0N s

S

IDRBILE I E

FEAMEE AT RN / B B A I RE . EINAFAR 2 A, AT G FE 8526 R 1K 1D 1S J2 35 RS 76 N A7
7 IDASULES . WS IDASANILHD, AN N FE AR 15K 1FR 2. ID A2 25 8 ks, MEE 1A
FFUE 43 5 43 it AE OFFFDF16. OFFFE316. OFFFEB16. OFFFEF16. OFFFF316. OFFFF716. OFFFFBieithhlrr, 2475
KA IX e 2 ID RS I FE R B NN AT
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M16C/6S &

INTERR

ROMAB{R 742l 3t 11k

b7 b6 b5 b4 b3 b2 b1 b0

P I

4

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4

E1.
2.

3.
L f—BE

LTI
1

[

-

Be Hoh R
Ly ROMCP OFFFFF16ith ik FF16(;£4)
o X [oxass v Ihae RW
AR - R BT .
v — R FRE W
Lo _ 1R BB B RW
..... — REBAL ' RW
ROMEBIRIPFEBRAL(GE2. iE4) b5 b4
0 0: {RIPARR RW
----- ROMCR 01:
10: ~ ROMCP1{IE% RW
11:
ROMES{RIPR 1% TE L b5 bd
(GE1. iE3. F4) 0 0: RW
..... ROMCP1 0 1:} RIFE
1 0:
11: RPEH RW

TRFEMIZHANE.

IR IFROMCRALIE A002" A5 EROMCP14LI% 4 “112°LASN (ROMEBIRIF A ) BIE, FAEIEFITHAN/HHER

FEROMCR{iL A3“002" A Sh EROMCP AL A “112" LASMRIERT, WRFROMCRALE 002", FifEFMRROMABIRIFLK1. 1B
2, EAEFTHN/HEER TREXTROMCRL, AL AERREBITMAMEERE TR,

ROMCP1£4IZEROMCR{iz 4“012”, “102”, “112"BtE .
‘07, FAABEE1". WMREREIEROMCPEFEAI:, ROMCPEEEMIT A FF16”,

1.20.2. ROMCP &5

1
Mot %:W
OFFFDC16~0FFFDF16 ID1 E REXELEZE
OFFFEO16~0FFFE316 ID2 i i &
OFFFE416~0FFFE716 i BRK#EZ [ &
OFFFE816~0FFFEB16 ID3 i Hrht PL e ) &
1
OFFFEC16~0FFFEF16 ID4 i BymE
OFFFFO016~0FFFF316 ID5 i EITAERFE S
OFFFF416~0FFFF716 ID6 i DBCla &
OFFFF816~0FFFFB16 ID7 i RE
OFFFFC16~O0FFFFFi6 igﬁﬂ% | |
— _/
~
44T

1.20.3. IDAGREY{R7FHE
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M16C/6S &

ATERR

CPUM R

{E CPUMS AT, A CPUBITHAHE & 25/ ROMIK o DR, e 0 FHL e B e B R
A, AHE I ROMGHT B S " ROMIK o G2, BbibRdi & FLRER L/ ROM IX (1044 B BT
CPU B E A 0 FE AL OB (EWORER) ARV LI (EWLHER) . EWORLURIEWLBLR

ANE SR L2110 7.
£1.21.1. EWOERFIEWLER AR =
HE EWOHE = EW1H#z
BT B ERER B EER
ERESEHEFNR | FAROMR F3 A ROM X

PITH SiEHREFrX

FRELEIRFLUN (RAME) X
RHIT

AJZEFA A ROM XHUT

FMRO0O. FMRO06. FMRO7{i
c PITIERSFFERES, TEREERF
#EHISR7. SR5. SR4{u

BEN B Ry X 1 AP ROMX AR ROMX
BR, BEUSEKHIEFRERN GE2)
IS HIPRE x - I BUERRIES
WFEFEENSEHIEFALR, ZIbHIT
EREEERES
2 EIT
iz, ERERER FEREEESER ERE IR
BHE. BaiEBRer BT RERE  (/OIHORFIESHUTRIRIRT)
CPURZE GED
PEEa: aby Y il - B IEFIEIFMROE 750 B2 FIEEFMRO F 78 FMR00. FMR06. FMRO7 i

E1. AEER A% DMATRIX,
2. MREFMROFHEFRIFMRO2MIE “1” #iRIFSEHR0. 1,
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M16C/6S B ATERR

EWOER,

WK FMRO % /748 I FMROL A “1” (CPUMERAARD , st NCPU SR, Rz HE4 .
RS, FMRLIZFFAE#IFMRLILAIH “07, KHEWOHIR . MK FMROLAZE “17, Wi “0” JE/HsE “17.

T AR A P g R R BR 10I8 4T . It FMRO T A7 85 B2 RS T Aras,  AErfiA g Fi ol 2 bR 45 I )

s,

EW1E5

e FMROL A7 “17 (B “0” Jadk8is “17) Jb, WK FMRILAE “17 (76 “07 Ja4kek’s
“17), BEEANEWLEL.

3L FMRO 25 77 &% BE R A 25 P2 o R BR 45 AU PRS2 o 78 EWL B AN RE AT BbR 245 25 A7 s IO B3

é\

WERPAT G RE BB HEBRINAE %, (RS RTR 2 AT CPUE 11817
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M16C/6S B ATERR

FMRO ZF 725 tnE 1.21.2fi7n, FMR1ZE4WE1.21.2-2 7~

FMROO i
A AELRINAFIBA RO AL . AEG R AR BRIN D “07, AR Z 2y “17 .

FMRO1 {i
AR FMROLA A “17 (CPUMERER) , Al SAVFERSZ 1R A MR ZS -

FMRO2 i
FMRO2{724 “0” I (ZEIEXE) , B0 S 1A RERE 2 e SR A BR 1972 .

FMSTP iz

AT S FH T 5068 R A7 PR 47 1l R % R A T 00 Ak L BRAR I AP T RE IR A o WKy FMSTP AL “17, SEANREAT
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lout
ATA [ D900 \10 1
- \ Matrix
Current Rout Cout
Cell 2. 1k(1%) 33pF
KL
A RS
vref [ E
1
loutc

Routc Coutc

3 2, 1k(l%) 33pF
(3)
Rext
Rext
2.1k(1%)
O EERI(ERS) IFULL(mA)=2131/Rext(Q )=lout+loutc

%1.23.1. DACE S (FiE

1.23.2. DAC (Digital to Analog Converter)

ERft, Vdd=3.34+0.3V,

Ta=-20°C ~85°C)

RCJ03B0027-0100

. RS -
me #e bt - B — B
EHEBRE Vref Rext=2.1kQ 0.3 \%
B Iref Rext=2.1kQ 0.14 mA
SMERELE PR Rext 2.1 kQ
DAC #iithi re e Rout/Routc Rext=2.1kQ 2.0 kQ
LI B IFULL Rext=2.1kQ 0.9 1 1.1 mA
mAXHIHEE Voutmax Rout/Routc=2.1kQ Vdd-1 Vv
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75 DAC HL I 1) 30 B0 3 BN i s AT JLs

(a) DAC 13 %I & i i L

X R R AR R B, DACHE I Clout/loute) iy i (1 AL ARk, AH BRI — 5, i 0 e v rL
(IFULL) o BEIFULL #2240 R i 2 e

IFULL=2131/Rext (mA)

Rext (1) A7 4 Q

IFULL A2 0 ImA, Rl Rext b 2.1kQ.

DAC —J3L45 1047 FAR LI 5, 7E 36 A5 £, lout/loute 7E 0 ~ IFULL 2 [8] 43 1024 25454k,

24 10437 2 FE B H NS A 10 BEBIR 25 38 A d I, lout/loute FRE LA F AR E 7R, (d=0~1023)

lout=IFULL/1023*d

loutc=IFULL/1023* (1023-d)

(b) KT DAC Fifuf Hi B

DAC i th i & Hz P (Rout/Route) o 1% HLFHARYE & BT HLL Clout/loute) F=2EAF "5 ML . R LRHE lout/
loutc R 2k, 75 %% E Rout/Routc, TRk i HLA7 e KMEAEE 2V J6fE 5 I CPEPIRZSD lout/loutc 544 IFULL
f11/2, DACHmHEIIIE S HIE (Vout/Voute) A

Vout=Rout X lout

Voutc=Routc X loutc

TeA5 5 I 1 Vout/Voute [RHEFEME 204 1V, (K Rext=2.1kQ N, Rout/Routc Jj 2.1kQ.

fan R AR FH I HLZE (Cout/Coute) JERR DAC IR, T LA TG EEMLH i 75 7 96 A 25 5 W

Rev.1.00 2006.12.08 page 181 of 186 RENESAS
RCJ03B0027-0100



M16C/6S &

IT800 &+ By it

(2) #Zigides
() TR

TRTBOR A% L 3t 4 181 3 s 1) 24 CMOS I8 BTSN B M B, T BB A% 1 HL S 18 2 D 20db,  BUZE 4 H s SR
BliaeBro PSS EE A 3R 1.23.2 i

3.3V
10k
l fJ\Vref
0.1pF l 10k M16C/6S
Pre-InP)
_’ .
BNIEK e ) PN Pre BOUt
_> .
Pre-InN )
AN/
1.23.3. FmIA 25 BB B9MI BR
F1.23.2. MMKBESEHFYE (RIBER, Ta=-25°C, Vdd=3.3V)
e BEHE e
I H s 4 i Ty o L
HEHEBE vdd 3.0 3.3 3.6 Vv
MANBBBEE Vof 15 mvV
FFERR K 18 25 Gvo Feata 70 dB
1T BW Gvo=0dB 5 MHz
EHEMINTEE CMIR DC~ 1MHz 0.7 Vdd-0.7 Vv
B NIDE EE CMRR DC ~ 1MHz 40 dB
MR FEHE b PSRR DC ~ 1MHz 30 dB
Rev.1.00 2006.12.08 page 182 of 186 RENESAS

RCJ03B0027-0100



M16C/6S &

IT800 #& U Al i
(b> ADC (Analog to Digital Converter)

ANIERIE RERE A (K3 Mk, B His SUSCR S A LU i B M 1 162 ADC. - M16C/6S
W E A 3 M HFEIThHE ADC. 14~ ADC HLE& I e an B TR

R1/R2/R3
C1/c2/c3

AMP1_Out/AMP2_Out/
AMP3_Out

CH1_InP/CH2_InP/
Ch3_InP

),
B 1k  0.22uF
— S 3 e —/\N\/—|
IER R AMP1_IN/
AMP2_IN/ +
AMP3_IN/
= L] —
3.3V Vref -
10k
0.1uF 10k /
CH1_InN/CH2_InN/ FB1/FB2/FB3
CH3_InN

& 1.23.4. ADCHEE

3 ADC AR I AilA5 5 7 9t s fe FAEHT— AN IE A2 3L T o BB R W Bt TR BEE

%< 1.23.3. ADCEHEHIZES (L

B =R C1 C2 C3 AT
N FCC/ARIB 33 22 10 pF
A
CECLEC-B 33 _ _ pF
% 1.23.3. ADCEMEEHHIZES (2)
B =R R1 R2 R3 =R v
FCC/ARIB 10 10 12 kQ
22z
CECLEC-B 10 kQ
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IT8OODLL Explanatory Note

@Y]'l'ran June 2, 2005
FMf3%: 1T800 Data Link Layer- I REFN4% &

1. #HE

SRR B 20 P L R R 46 R, BLYITRAN 2 ) 1T800 H A g S it 77 it v 22255 ) B it e
B (DLL) HIZhfg. %3R5 5\ 31 DLL T (0800 K ML s i R, 570 06 T8 P A S
4 J LA 0 222 A7 L AR (R AN e 45 L

2. MBS HIRE
DLLZZERIL (a) kit OSIZH MR 47 2 il 55 228 MR eh, SR AEAR ST Z 1 1) b i T A
Beo ShAb, VARG S A E R — R AT [EL () ]

Application

Layer

Presentation -l
Communication

Session > Upper Layers Data

Transport

Network

PHY }Physical Layers

7/

(a) OSI 7 Layers Model (b) Data Transport and Layer Communication

1. WESEEE

WIELZE  (PHY) 5 ORI M4 R GET ) W BRI B () <R

DLL 59202 M i S0 ] BE Tk A B AR, R Bl & HA P I BT WA s TR S [ oy )l i, It
AT PRI Y1 - 1T800DLL 42 Yitran 24 75 4 IT8OOPHY AT JT- A& 1, R Ad F stk DLL ] LAFR & PHY ()4 F R,
A AR I PERE

KT ITB00DLL f¥12e%e, A& ELFI PHY [fHz )i i) b [y S ih, Jf HAF2E
F2 D1 AAH BLJEAS O PHY 2224 (1 5

I DLL HA T LAIRB) 2 AMME L A AR R R RIS 5 1 Re ), A DL BRI PHY RFAE, mT SELA)

PR AT vy R S P P 300 A 6 BB 1 e (A

B3 5 PR P WA B A e 25

E,
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ITBOODLL Explanatory Note

June 2, 2005
3. IT8OODLL FEIhHE
DLL [ = IR AL & Fs:

IhAE E

Carrier sense {E4 PHY correlator i H BOThRE, R MARRAL ST B BRI T
ok i M (CD) 58. R-&LIESHITFAEM.
Channel access prioritization REXPLCTI SR ITELZRB FEE. XERARRSHNHEE
BiE e R W ES5EKIGEMDLLES.
Adaptive back-off ATEEENMEINREEHSH—H, REDBSBEZSFER
Bi&E L iR B KE. (Yiran AR EEEFHIF)

ZABIRESH RN EINE. RUBENER, FEZAN TSR
TRBIER, WAEERFITREIEIT.

Acknowledgement ERTEHBREENNERN, BREERINGELEILEENT R
RL& BHRIBEET S

Repetitive un-acknowledgement | ZEiZ#l# ., FEENKEBMT SBEEE, ZHHATRIESEE
RELNE WE T REBAEE.

Multiple hop broadcast MFSME—ZENEHT R, EMAZRMEHEEICNC (2
Gk W% iBiE) HE -

Fragmentation and reassembly | @37 & X T A5 SR, BT SEH, FIEXLLPHY &KX SRS
SEFEA EEXRIEIEE.

Packet filtering AmEEEERAREFLEER, BEEAMETSERLMT
(2PN FERHESED, IREREES.

Hi &m0, IT80ODLL A4 REThRE, JC Tl vy il FI=5  (BET- 2 M 5 5 A 3 1) 1110 18 JeE B9
REIAMED « Bl EEMEREIRALIE OB RTRIEEINL . ZE0RE. BdRaLIErmimD , feith
UFIITERE. JF HAE SRS FER P, PTEpA SEIL 1IT800 FEA AR Y T A .

i F11IT800DLL 1) 7y — N A 2 W EALRAIEAE [7]— P58 A4 FH LA 1IT800 Ay JAith (1) 7™ i P e 2547k o
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4. XFADLLIASM 2

A DLL LAAR 1) 22208 5l 5 2% RS AT RISy, 39 2 DA () 1) A

1A M-

DR Ry s s 1) 7 2 AR SE T He T O B R A A T REANIA], BT AAS DLL LA™ ] fe & 5 3L H]
AHFIEEAR Rl —r 12D AR L IT800 2y ZE:Ailh (1) 7= i AS REHE 2

{FEHAIT80ODLL I, fEDLL A M5, ATERIES) . NP BHERMFEZ .

2 HLEWENR. FF AR HAFARK A

PADLLJZ A4 L CAPHY 2N TR Sy o W02 8 LSS 2 My . S P () G SR A 8. X 1
TR G AP T B 7Ty PR AL W 2R EAARRT PHY PO AL, Xl T A vl e HRR W& 8, &5 R 20T &8 B &%
P AR N . I BRI 1IEAE TR OSSO, BT DAASBE R R BTE I PHY WS IIALE], 155 h i .

3 BRI RE:

24 1T800DLL LI 34F, XA R#Hl Hahfbr= i &g AT TR, 5. I f5vEa gt W 45177
FUIOUE, ARSI bR ARG, DRh A 1T 1) 2 A ) S0 TR R AR R A5 140, BT LR AR L R R

[*: BT R E DLL 35 Ei e 40 Ve

5. B4
B, SR b T IT800PHY AHLL, Bl 1 442 5 2 B A< IT800DLL
IR ST AR A E H QBT DLLZ 1288, 1555 0 SRR it B R 0 TR, 00 il s 1T A

[* 1 EEEEm

HiEREI O I RHE A &4
(JR 3 2 W I 5% R 3 1 1 M16C/6S %14 & Appendix)
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. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes

warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.

. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,

but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

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

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

. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this

document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )

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

result of errors or omissions in the information included in this document.

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

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

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

or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.

. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

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

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

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

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

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

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

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

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
any other inquiries.
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AERRATILAAREARERSENALD=RNSEEN, HFAENPMCHNEAER, FHEEREMAL D HEZH NIRRT
8 ARUE SR XS SEHEAR 1 4T BRI o
WFEFEAAZRICHNEREE. B, k. BF. EEAREMGHABEAMEMRENE N E=HNMIR=NREMBRFIERRIL, AATRKEE
5.
THAGAZRFTE B RMBEARBFAMERIAERBOFLZEYN. FERENIHBNEFTARAE. B0 EHOMKFETAERSN GMNCRIER
57%) REMEOMBEXESHBRITREZSHAENLEFE.
AEBFCHMTREE. B, R BF. EXURHGEAEENIZMEESHAREHNEITNNAS, ALTETREERAMBLBMNOERT, WA
BHETCEM 7= REE P~ RAAEHTER . AUEMIIERRATNESE=RZH, ERERA2RANELEOMARTNERFEEEEAAT R
FETR (http://www.renesas.com) ZEAFHRIIER.
M FARERPFTEHER, FIMERRNRAREL R RS, BIRIERAAZRIRIRT L MBUER 8 F IR A FREMBEARE.
EEAAERFNEENmREE. B, REMTHRAAS. BF. BEREMEARKEAN, TREMXMERHRARESETRMITN, TEXNENRGE
HTRASBIEM . BMEATAR, HITRTEANAE. AT FREERRAEMRE.
AR R TS A @IS T — IS R IR ETH R BB AN ESHRAARTREENNR . RFEMEMRLEEHENTERAN. ET.
PRGATH] . RSB, #%aE. BRPEANIBENREE)MZIHNHEN FIE2M TRRMTEHERRSHNBNREE BALABERFAEFEY
FRATRERKRI) . MREAFLRMEN, BHLREEOALAFTNELTREN. S5 JHFRFLRBMMERNRES, ARABRAR.
PR ERETRAAES, FBEAZRPIEENERATUTHE. MRATUTHEMERNREL, ALABMAAE.

1) EMUERFEE.

2) EmHHRE.

3) AFRT (UIRBE. KH%) HWEE.

4) HitEEEWEANEGNEE.
EFEAAENMEHN=RE, MFRAFEE. THERRRENEE. BT, REEFHREMBFFBEERARANENREECRAER. MRBETA
ATREMRIEEEERN, ST REMmEMMEENENNERL ALRBARBEMSEE.
ANF—ERNFRESGHREMAEYE, B—MKiR, 2SEFRRBSU—EOBELEYRE. SEmTERRKETRMEMERETE. hTEBER
ARAT I RREMEREERE T SBASEEMARSELERENIREK, FERFPREBITARITEITURGIT. REGELR R RHETH L #RIETE
MR (BFEBE4REFRAENRT URELLES, XREINBMAFHOETRIE. HRARERNRE, BT RRHETRIERERE, UE
REMEHENTELNNBR A LHETRERBVTIE.
MBAEAFRFTCHAN RN EHRIEE LHT, BURERZILEENRR. MEEEALASRREIMENESE LR, EMEETHAREALRASR
BEATSESFENR R, MRNBENZE LFEMEMBHRE, A2RERIBEFRE.
ERBEAADNBABEIATR, RAGAERN—BIsHSIEHIEEH .
MRFETHRATAZRFARNS, SEFHMBXOCHEME, FEAXRMNELETOEE.
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