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P37 10 R— k37
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STOP5 I STOP5 A
P36 10 R— 36
AIN6 32 I F7HagAhe
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P35 10 R— k35
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WET,
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CPU 27 BIXOEUIN— RV T 2EEK 7 vy 7 TEfES® 25— RT3, Vtv ME
%1%, NORMALI E— Ric7e v £

(2) IDLE1E—FK

CPUBLO YA v F Ry 72 A ~&iFIb L, i N— Ny ZmfEE s vy 7 TEES
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W2ty M52 ETITWET, JAOAN— R Y7 b OFIA R FTTIIANBEI D IARIZ LD
Bk S, NORMALIL & — FIZE)R L £, IMF (BINOART AZFFAI 7 5 7)) 13 <17 (Bl 0 1A

HFFRLIREE) ORFIL, B VALME M To=H L, BEOEBECRY £9, IMF 2 “0” (E
0 IAZEEEARAE) OWF(X, IDLE1 & — RFZEE) L7 ORRME N FZITH LET,

(3) IDLEO £— K

FIREIEE & TBT ZfrE ., 27 B X OEREEZEE S 2 5 €T3, NORMALI & —
RFIZ S 2T LI L 20 A2 Z SYSCR2<TGHALTS % “1” 1B v RE5 e L i L
4, IDLEQ E— RA& @45 & . CPU BMEIELZA I 0 7Y LR UAIFIBT LIS D JE
E~D 7 vy 7RG EEIELEd, HADOHB O TBTCR<IBTCK> T X0 CREINTZ Y — A
Ty DML IRy PERBTDEY A I 7Y 2 R AT DEIFE~D T 1

A EBRA L E T,

IDLEO &— R % fi#kxd 2 & CPUWREIEZ FBI L. NORMALL £— RiIZHER{ L £,

7245, IDLEO E— FI3, TBTCR<TBTEN>DSEIZEIFR /2 B/ L IMF =17, EF6 (TBT
DEN SABEARIFF ] 7 T 2y =1 TBTCR<TBTEN> = “|% 0 & X |3V AL T AL E
R

TBTCR<TBTEN> =*“}” ®JiHE T IDLEQ & — FZjEZE)4 5 & . NORMAL £— RIZHIF%.
INTTBT Bl ViAHT TNk v hZnET,

2232 TFTaT7LIBYIE~F

F 2T v = NiL, @ BB O 2 SORIREIR &4 9 2 8EE— KT, P21
(XTIN), P22 (XTOUT) K&K 7 o 2 fmr e LCERALET(T 27407 vy 7 F— REE, 2
NoDOMFITARIR— ME L THBETD LI TEERA), ATV AT LTy 7 X,
NORMAL2, IDLE2“E— R, @ENE 2 v 7 54k S 4, SLOWL, 2, SLEEPL, 2 &— R, &
JE AT > 7 NSRSV TWE T, /o T, v A 7L Z A AlZ. NORMAL2, IDLE2 E—

R 4/fe [s] , SLOW, SLEEP, T — R 4/fs [s] (122 ps @ fs = 32.768 kHz) & 72V £,

TLCS-870/C >~V —X ¥ Ny b v nrny 75— ReR0VEST, TaT7A0rnyrE
—\RCEHT DB T LT LAOEEHETRER Z 0 v 7 2R IEIETIE I,
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Wiz ey 7 TEELET,
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T9, NORMAL2 7> 5 SLOW2 ~D 4] Y # x, SLOW2 7> 5 NORMAL2 ~DH) v # 2 1%,
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(3) SLOW1 E—FK

EEE 7 vy 7 ORRETIESE CPU 27T, Hi— Ry =7 Z{KE#k 7 v v 7 TEifE
SHLE—-FCHBEENZEMTE 7,

SLOW1 & — K & SLOW2 & — K O[] ® & X SYSCR2<XEN>TAT\ E ¥, SLOWI,
SLEEP] £— KW, T3, X OHENG 6 BXB FEF TCoOHATELLET,

(4) IDLE2 E—F Q

CPUBIXWQRU v T Ryl XA ~<aEIE L, L % i JE AR JE R O 7 v
v 7 CEMESH AE— RTY, IDLE2 E— RO H) Y. IDLEl E— F¢ R LT
I, fiE#R% . NORMAL2 E— RIZREY 7,

(5) SLEEP1E—FK @
CPUB LT+ vF Ny T4 ~&IEIE Ro=7

)
%% — FT9, SLEEP]1 E— RO Eh/f VX, IDLE] & AU
SLOW1 E— RIZEY £9, 2B, &) IREL LOW1, SLEEPI

Kf, T 3A Z OB G 6 BLHETD gL ET,

(6) SLEEP2 E—F
SLOW2 £ — RiZxth1 %

TBT AN ~D 7 v v 7 g2 E ik LES,
V—A7awIDONHFRY Ty PE T
B~ vy 7 G EBRG L ET,

{EZ B L., SLOWIL E— NIZHEIRLET,

BTEN>D & (ZBfR 72 EB/E)R L. IMF = “17, EF6
”, TBTCR<TBTEN> = “1” @ & X [ 3| ) ABILEL A T o &

IR T T )

TCR<TBTEN> ” OYRAET SLEEPO £ — NZ #9725 &, SLOWI E— NIZIEIFHE,
BT E|V A Z T v hENET,

2. STOP €—F
FAREIE 2 Z 0 L 2T L OEEZ T~ TEIE L, FIRERTONERREZ R EE ) ThFT 5
T— F"C‘\ﬁ—o

STOP =— FOEENT, AT AHIHIL P AF 1 TITWET, ML, STOP ¥+ A1 TV,
U A — 7T v TREEREE, STOP £— KEEFFOET— RIZEY . STOP E— N&LE) L 7=
FOWRDMENOFEITHEHHL 7,
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TMP86FH47BUG
2234 HEBEE—FOER
IDLEO
E—F RESET
L. Te TR
SYSCR2<TGHALT> = "1" (3£2) T
SYSCR2<IDLE> = "1" | v SYSCR1<STOP> ="1"
IDLEA - NORMAL1 i
E—F E—F
BYRDB = STOPHT AN
N . SYSCR2<XTEN> ="1"
(a) Iy vysE—F SYSCR2<XTEN> = "0"
SYSCR2<IDLE> = *1" SYSCR1<STOP>'= "1
IDLE2 - NORMAL2 X
E—F E—F
BY A ” ~ STOPHFAS
SYSCR2<SYSCK> ="
SYSCR2<SYSCK> = "0" STOP
SYSCR2<IDLE> ="1"
SLEEP2 D SLOW2
E—F E£—F
£ Y5AH ~
SYSCR2ZXEN> = "0"
SYSCR2<XEN> = "1"
SYSCR2<IDLE> = "1" SYSCR1<STOP>="{"
SLEEP1 - SLOW+ >
E—F £—p

(b) FaFLsOysE—F

E Y A

SLEEPO
E—F

~/STOPHFA A

Ao
(EI|2) SYvSCR2<TGHALT> =14

7£1) NORMAL1T, NORMAL2 £— K ###iL TNORMAL €— K (SLOW1, SLOW2 £— F% SLOW £— K. IDLEQ,
IDLE1, IDLE2 £— F % IDLE-E—F-SLEEPO, SLEEP1, SLEEP2-£— K% SLEEP E— F&HFUET,

¥ 2) TBTCR<TBTCK>IZ& > TEIVINRY—RX U Oy I DIBETMRYI v DIT&k > THRE,

2-6 EBMEE R

x2-1 BEE— RESEDIRE

EEBX

F iR B3 AD ZDih ES2 ki
—F P WDT TBT
B}EE—F — EAR CPUO7 avnn—4 EDER LR A L
RESET T b Uty b UENS Uty b Uty b
NORMAL1 . BHiE EniE B S
S 5 4ff
U Dres =ik ik C [s]
yawy
IDLEO =913 =3
— it =it
STOP B Eit -
= AR/
NORMAL2 AR .
- LERE; R R 4t [s]
IDLE2 RiE =913 =3
SLOW?2 BERRBE EREIRENE Bk
72T s eep2 *iE ik ik s
vavy
SLOW1 EEREE | EREEE Bt 4ffs [s]
SLEEP1
fit
SLEEPO =813 i
=i
STOP =1 =i =1k -
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224 EMEE— LI

DATLHEELOZE 1

7 6 5 4 3 2 1 0
SYSCRH1
STOP | RELM | RETM | OUTEN WUT (#)431: 0000 000%)
(0038H)
0:CPU 7, ABAN—FOIT7ENME
STOP | STOP £— KM " { RIW
=5 1:CPU a7, ElNA— KYIFEL (STOPEiEE)
cELy | STOP E— FOBBAED | 0: T v SRRE— KETOP HFANDLE LMY Ty STHIR) R
ETIN 1: LRIVEERE— F(STOP HFAHND HL LANILTHEER)
STOP £— FEKR%MEEE | 0: NORMALI2 E—F~RS
RETM > RIW
— FDER 1: SLOW1 £— FAR 3
STOP £— FEDHR— kA | 00 NA A VE=F DR
o RIW
OUTEN | sz msmiR 1 WA R /
NORMAL1/2 EZ K SLOWAE=/R
RAEE R35A
. 16 213f
stope—rmmn | O 2. 2%
WUT | 4—3 257y THE < S RIW
- 100 3x2Mfc 3x29fs
BAfS: [s]
110 214 fc 2%/fs
01 3x21fc 3x26/fs
11 21%c 26/fs

$£1) RETM (&, NORMAL £— KA 5 STOP-E—~F#%#EHT 5HEEHT “0NIL T ELY, SLOW E— K5 STOP £
— REEHTIIGEEEBT “17 12 LTSI,

$¥2) STOP E£— K% RESET i FANTHERLIZBAEE. RETM OEIZHAH 29 NORMALT E— RIZRY EY,

E3) fo; mERY By [Hz], fs; BREE Y B4 [Hz], *; Don't care
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£5) OUTEN=“0" MIEET STOP E~FZiEET 5 &. AMAIIEQ ICEESNETOT, IETHAYI Y CDONEREIY
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E6) ¥F—F oA 9T v IKAEFERT 55EF. RELMZ1" JSREL TLEE,

X 7) P20 #FIE STOP F &ERADT-6. STOP EHFZAEE T 5 & OUTEN DIREEICAN D ST, HAF Hi-z kEEE Y
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(0039H)

6 5 4 3 2 1 0
XEN XTEN SYSCK IDLE TGHALT (#DEA1E: 1000 *0**)
s , 0: HiRfELE
XEN | BERAER !
B 5 2 0 60 1: SRR - (SRR
0: HiRfELE
XTEN KR 11 R/W
15 L5 2 O 60 1: SRR - (2 S IRBASS
sysck | TARTLIRYIO 0: BEK%Y 0 v % (NORMAL1/NORMAL2/IDLE1/DLE?)
ZEiR (write)/E = & (read) 1: {EEK Y 0 v Y (SLOW/SLEEP)
DLE CPU,WDT #i## 0: CPU, WDT £ RIW
(IDLE1/2, SLEEP1/2 £— K) 1: CPU, WDT f£1t (IDLE1/2, SLEEP1/2.E—K i28))
TG #i 0: TG M o2 FBRIE~D Y A7 HGEIE
. > E] 3. W, (- A=
TGHALT (IDLEC, SLEEPO E— F) 1: TG 5 TBT £B< J:IJ?IEI%’\G)O O Y% 48 RIW
(IDLEO, SLEEPO E— K#2E))
$¥1) XEN,XTEN & 3(20" (24 ) 7 L1=5BA. SYSCK =“0" \WXEN %Z “0" 2% ¥ LI=5BA&. &R SYSCK="1" T
XTEN & “0" 12V U7 LizmE&. Uty kMY FETs
E2) WDT; 94 v FRyTE4%,TG; 84 207V b+4% % Don't care
3) SYSCR2ZMDEwW k3,1,0(&, V—FT2EFEEDFZAHESNET,
$¥4) IDLE & TGHALT [%, REBEIZ “17 [ZRELAHVTLESLY
3 5) IDLEO/SLEEPO E— K&, TBTCR<TBTCK>IZ ko CBIR & h=IEREIDHERS—R I EY U2k 5T NORMAL1/SLOW1
E—FIZERLEFTOT. E— FEBHNLERE CORMIL. TBTCR<TBICK DMLY LE<HYET,
3¥6) IDLE1/2, SLEEP1/2 E— Ff#RRE;. IDLE (FBEEIMIC ‘0 129 U7 SNFET
$¥7) IDLEO, SLEEPO £— RERREF, TGHALTIXBEENIMIZ “0” 1297 ShEL
¥8) TGHALT # “1" IZFRET S L Tk, BRHCEIHEOBEEFLLTH ST > TLZE L, BIEEDCSHEN ELINY

LMEA . IDLEO F1=(% SLEEPO £+ FAVEIRL ~ERICEDHEEDEIY XA S v Fhty FENHIENHYFET,
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2241 STOPE—F

STOP E— Fi&, ¥ A7 Al L2 % % 1 (SYSCRI) & STOP #ii-7- A /13 J. O STOP5 ~ STOP2
Ik > THIE S Ed, STOP BiF-1%, P20 AR— k72 & TNT INTS (AMEFEI 0 IAZ AT 5) i1 &
FIC9, STOP “E— RiX, SYSCRI<STOP>% “1” (kv hJ 5 Z LICLVidEhZ4i, STOP E— R
., ROREEERFF L COET,

L @A, AR & b RIEAEIE L, WROBIELZ T X TR L ET,

2. T=HRAEY VIURY T T TAAT—H AT — KN~ kO T v F 72 Eid STOP
F— NIZADERTOREZ{RE L FET,

3. ATV R L= DTN AT =T BIOFNAEE “0" 127 U7 LET,

4. Tur I L0y 2%, STOP £— REE#ET Sy (B 21X, [SET(SYSCRI1).7]) D
2OEDMEDT RUAREELET,

STOP &— R{Zi%, L-UUEERE— N & v VSRS RBH Y . Z {3 SYSCRI<RELM>T
BIRLET, = v PMBRE— ROEAITIL, STOPS~STOP2 Z NI EL TL 72 &0,

1) BH. STOPHFIFF—F 29497 v ZANHFEFERLY AN ZZIETIHENHY T EAD
T. STOP £E— F#HEAT 315A1E. I STOPEBRADIHEF L LTHEALTL S,

5¥2) STOP #iRdth (STOP £— FEEN DI 4+—3 V5P TR T ETOHRE) S EBEVAHIHFDIEED
TIZEKYEYAHS v FH 1" [Ty hENSTOP E— REBREES IZEVYA#HEZ(HT T 5158
NHYET, #>oT. STOP E— FOREENE BNV AHEZIL LTHHIToTLZEL, Ff-STOP £
— FRRBRRICEIY AHEHRT 55 HOoNLDFRERENYAHBT v FEI )T LTLESLY,

(1) LALEBRE— K RELM =170 & %)

STOP figF~D “HB>-L<UUAJ)E721% STOP5 ~ STOP2 (STOPCR TE v b Z & IZREA
E) Ui -~ “L” UL HIZ L W STOP BifEA i#ER T 25— KT, A A VEFER D =
VT Ry T TR EEMON TNy Ty I I L ET,

STOP 8 KW “H” L ~UL % 7211 STOP5. ~ STOP2 i 78 “L” L~ /LDIREET STOP )
TEOEBIE RS 24T 2 F1T L b, SSTOPEIEICA LS, EBITHERS —7r v A (V4 —
SUTT INCED £, Ao WY VMRERE— T STOP #i{E TiEEE) - 5454, STOP
ARV L UL TH D FE 2 STOPS ~ STOP2 ¥+ A1 “H” LUl > TW\WAbH 2
LETLZ A ETHRBTASENSYD 9, ZOREEITOICIE. ROFERH Y £,

1. A— FDOWREELT A N5 Tk

2. INTS5 %V AFR S & D HIEANTS S F AN DSEL TR Y © v D TEI W ABLZ R A L E
)

(Fa 7o p 1) P20 R— k%27 X h L TNORMAL E— K725 STOP &— K& #)

LD (SYSCR1), 010100008 LALBRE— RISy b7y T
SSTOPH: TEST (P2PRD) . 0 ; STOP S FAAM “L” LALIZHZETYHIA b
JRS F, SSTOPH
DI ; IMF—0
SET (SYSCR1).7 ; STOP £— F£& 2%
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]| ; IMF<—0
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mjﬁ% \ (( %VIH \

xouTsi ’ Lﬁﬂﬂllll
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\—7’EI'77.L\’CSTOPiﬁﬁ¥ N—KW 1 7HIZSTOPES K &,
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2-7 LANWERE—F

E1) 9F—I VI Ty IRRE. BUSTOP MFAAA L UNLERFE. STOPS ~ STOP2 #HFA% “H” L
R)VIZHE->TH STOP E—FRITRRYFEE A,

F2) TyCERE—FISEY Ry TRISUANVERE=RICE C1=58(3. STOPHmFANDILEAY T
yONRHEENSETRHE=FINYEBEDY FLEA,

(2) TvTHRRE— B(RELM=0" D& F)

STOP i - AJJDEH BN Y = v 2T STOP EMEZ fEERT 2 — R T7, BRI O
70T MLUEE < ERH TR BTSSR L, Zo—ERYOES X, K
HEBHORKFRNGO DI 1 v 7)) 2 STOR M IZ AN LET, = v Vifkt— RDEE,
STOP G ANSISHY L L2 H A6 B STOP EH{EIZ AV £9°, 7235, STOPS ~ STOP2 ¥
FANHZ, F=F o 7 = A 2T FHAE LD 2 Z (STOPCR) 12 & » T _RTEILICHREL T
< 72EWY

(a7 2]) NORMAL E— R 5 STOP E— K% {2 H)

DI : IMF—0
LD (SYSCR1) ;400400008 Ty CRRE— RICHE L TED

— A P LT 1\
))
((
| QIS

NORMALE— K —)0<—STOP=E N —>.<—'7*7_ J}"’—»(—NORMAL—»k— STOPE— K——
JOYSLT f \ /‘
STOPE— Kz - _ \
AYUET, STOPUiFANDIL LAY Ty DIk
N— K™ 1 7HIZSTOPE— K %K.

2-8 Ty UEBRRE—F
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LET, Yo7 ruy 7 E— ROGEIE, SERBRRGOABIELET,

RIENEETDHDOICHEREMOMIEDT- D, U+r—X v ATy FETWEST, ¥
F =TT IR, NEEEITELEL-EE T, Wt Ty SRR,
FEARFRDOEEIZ AT SYSCRI<KWUT>T 6 fliFEEIRCE £97,

Vo — I T TR % . STOP & — REEEHC7- M4 DR DM 5@
OEENFB S E T,

STOP E— R TEE, 34 VIV RL—AADNIIRT—SELIUVT/IAEIL"0" 125
Y7 Sh-REMDIEVET,

STOP £— K&, RESET #iF % “L” LRI 2T B kITE-THREBREIHSELICRED Y+
v FEMEEITULET,

EWREERET STOP E— FORKRETSHEZIE) ROZFESBETT,

STOP £— FO@ERIZEILSL, BRELEMEEECL S I2VBENHYF T €D, RESET i
FLH LRLIZHY ., BEREEELEDICEFRLFET . COHE. SERICRERBIRG EA N
ENTVBHEEFITFE, RESET ImFANDEELRIEREEDLFRELY £ILH EAYIELAY
FY, CDEE, RESET MHFDADEELAILA, RESETHFAA(EXTI P RXAN) DIER
EELALARNEBEEZNS LY O FREETSBANHY E TS

K220+ —2 257y THEM B fc =16.0 MHz, fs = 32,768 kHz B¥)

WUt DAL VT T TEREms]
NORMAL E— FARZES SLOW £— FIZR%15&
000 12.288 750
010 4.096 250
100 3072 5.85
110 1,024 1.95
*01 0.192 5.9
*11 0.064 2.0
FAY A =S5 Ty TREIECEARI A v I ETNA FICTHRALTETLET DT, STOP E— FD#ER

B ZRIREARKI- S ENHEBEE D+ —S VI 7y TREBITREZEL I LITRY ET, #- T,
DA=<IUIT v IEEIE BBEL LTEL R DRENHYET .
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2244 SLOWE—F
SLOW E— Ri%, AT Ll A % 2 (SYSCR2) (2 & » THIE S x4,
UTIE, 94—y 77 v7horZEfni-t— OB HiETT,

(1) NORMAL2 E— R/ 5 SLOW E— RADYIYEZ

F9°. SYSCR2<SYSCK>IZ “1” #EEXAH, VAT L7 v\ PEWEE 7 v v 7128) 0 3%
ZFT, WIZ. SYSCR2<XEN>% “0” 127 U 7 L& E kRS EEAL LE T,

i) NORMAL2 E— FARKRDEHICERAKRI AV Y ORIRERBTE HI L ELAEETT, 1212
L. SLOW £— FA'5 STOP £— FZEET H15E(E. B FERAKRI B Y I EZFELEL T,

BE. BARI DY IHNREICERLTOAEWMEEE., RERRT 2FTH>THLLREFET T EEL, EAKY O
VI DREFIREERT DDIZ. 244D 5 (TC4, TCI)%2EAT 2 LERITT

(a7 7 A6 1) NORMAL2 E— K225 SLOW1 E— K ~OH] X

7SYSCR2<SYSCK>—1
SET (SYSCR2) . 5 (CRTRY O EERRICGYER
“sbow2 E— KIz))
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LD (TCACR), 05H L F—SV T Ty TNY L EE— FIZRE
oo (FTRE@3), 8000H SR —IUTT Y TEMEE Y
SRBRFOHETHEZRELEY)
DI AMEL0
SET (EIRH). 1 SNTTCA OFI Y A% % 38
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SET (TC4CR). 3 (TC4,3 25—k
|
PINTTCA! OLR (TC4CR). 3 (TC4, 3R by
SET (SYSCR2)\5  SYSCR2<SYSCKG—1 )
(AR TLYAY Y ERERICUIVER)
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|
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(2) SLOW1 E— KA 5 NORMAL2 E— F~ADEUIYEZ

F9. SYSCR2<XEN>% “1" [ty FLTEAKI O vV £ RIRSBET, BRIROREHE (V+—3I207v ) &4847h
LB (TC4, TCI)IZk > THER L= &, SYSCR2<SYSCK>% “0” [TV FLTYRTLY OV 2BRAKICUYBZES.
SLOW E— RIZ RESET ¥ % “L” LARNLIZT BRI LITL-THERKRSIh, BELITEED ) £y FBIEZITVET, VtEy ME
BR#%IZ NORMAL1 E— KIZH Y £ T,
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Ty b
NORMAL1/2, IDLE1/2 £— K SLOW1/2,
SLEEP1/2
DV7CK=0 DV7CK =1 g
000 fc/2™ fs/23 fs/23
001 fe/27 fc/27 —
Ow4yi&
TC3CK f{]fzas s)J 2 B4R[Hz] 010 fer2s fc/2s — RIW
= 011 for2s fc/23 —
100 fs fs fs
101 fc/2 fc/2 —
110 fc (X 8) fc (G 8) fc (X 8)
114 TC3 #HFAH
0. EMEELL&DhHUEH YT
TC3S BATRE— hHlfE GE 3) R/W
T _EnfERfALR
000: 8EY FBARIARY A VEE—F
001: 8Ew FFEYSIIILT/INA FHA (PDO) E— K
E— 010: 8 B k/¥LRIBZEHE PWM) E— K
r&am #1? RiER J YAV Tmzuﬂﬂjﬁ( ) [ RIW
(3% 2,3,7) 011: 16 Ew FE—F (GX4,5)
(BE—FBRIETCAM IZTEELTLZEW)
1**:  Reserved

B Nfe, @AY Oy H[HZ] MsMEREK Y 0w Y [Hz)

E2) A IHEDIEL, TC3M, TC3CK, TFF3 DREFEE LE LT EELY,

¥3) A4 XEEBEEL (TC3S="1">"0")F B & &L, TC3M, TC3CK, TFF3MDHREZLEBELANTLESLY,
2L A4 < #8{Ef%R (TC3S ="0"—"1") 5 & E(L, TC3M, TC3CK, TFF3 DR EEXEF T HEMNTEET,

¥4) 16EY FE—FTHRAT S5E. BEE— FOREL TCACRTCAM>[ZTFTLY, TC3M (X"011"IZEE L TL 2Ly,

E5) 16EY FE—FTHERATIHAE. V—RXU Oy I DBEIRIETCICK IZTITL., B4 TRE— b, 24 < FIF OFl{E
[2DULVTIE, TCACR<TC4S>, TCACR<TFF4>[ZCTEREL TL &L,

E6) BEI/OVIDERIE. 2AIOEBEE—FICKYFIRIHYES, #FLIERII1,FI2FZBBL T,

FT7) FAILPREIDETEEX. FAIDBEE—FICKYFIBRIAHY £, FLLERIIESHBL T,

E8) VY—RHUOYHYELTINABINTZSDIE., 816 EY F PWM E—F, & U SLOW/SLEEP E— FEDOI#+—3I 4
FYTHHIVEE—RKDOAHTY,
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AT H AT, FASIT T HAHFIL O AS (TCACR) L2 ARKD8E Yy hF¥ A~ LTV AKX
(TTREG4, PWREG4) THilffl S v £,

BRAIAIVZA4DBAAILIRA

TTREG4 7 6 5 4 3 2 1 0
(0019H)
RW

(FDEAE: 1111 1141)

PWREG4 7 6 5 4 3 2 1 0

(001BH)
RIW (¥IEME: 11114119)

E1) B TEERIE, FATLTURE (TTREGE) DREMEEEBLHENTILESELY

E2) 816 Ew k PWM E— FLSAOBIEE— KTIE. 24 YEERIZZ 47 LIORA/(PWREGH) DBRFEBEEELAETL
2y,

BARAIUZAGIHLORSE

TC4CR 7 6 5 4 3 2 1 0
(0017H) | TFF4 | TC4CK | TC4S | TCAM (¥HAfE: 0000-0000)
04 !
TFF4 24 < FIF4 DFIE (GE2,3) QU R/W
1 9k
NORMAL1/2, IDEET/2 E— K SLOW1/2,
SLEEP1/2
DV7CK =0 DV7CK =1 g
000 fc/2™ fs/23 fs/28
001 fc/27 fc/27 —
Ovy&
Teack i{'ﬁzoa 7)/ 2 BiR[Hz] 010 fc/25 fc/28 — RIW
"o 011 fc/23 fc/23 —
100 fs fs fs
101 fc/2 fc/2 —
11Q fc (G£9) fc GX9) —
1M TC4 #HFAH
0. BMEEL&DhH U EH YT
TC4S BATRE=IHIE GE3) R/W
1: EnfERALR
000; 8 EY hBARIARU b AYVEE—F
001: 8Ew FFOYSIIILT/INA FHAH (PDO) E—F
010: 8 Ew F/LRIBEFRALE A1 (PWM) E— K
\Sam BEE— FEIR 011: Restirved \ ‘ RIW
(% 2,3,8) 100: 16 EY hBARIA RV A VAE—FR
101 9A—IVF 79 ThHU2E—FK
110: 16 Ew F/LRIBERE A1 (PWM) E— K
111: 16 Ev k PPGE—FK

A1) e, @RIy IHZ fs; EEKY Ow Y [HZ)

E2) A4 IHEDRIEL. TCAM, TCACK, TFFA DREFEE LE LT EELY,

E3) A4 IEFEELL (TC4S="1"5"0") T B & &L, TC4M, TCACK, TFF4A DHREEZLEBLAHNTLESLY,
2L A4 I =BERSR (TC4S ="0" - "1") T 5 L E(L, TCAM, TCACK, TFF4 DR EEEF T H LN TEET,

E4) TCAM=1"DELZ (16 Ew FE— FOLLBIOE =) (£, TCACK DBREICEFEAC, Y—RI Oy o TC3A—/1T0
—EBICHYET,

E5) 16EY FE—FTHRAT HEE. BEE— FOERIE TCAMIZTITVET, TN EEF, TC3CR<TCIM>(F#4F 011"
BELTLCESL,

£6) 16EY FE—FTHEATSHHE. YV—RI O v DRERIE TCICR<TCICK>IZTITLY, 24 YR A2 — LHlfHl. 214 < F/
F OHIEIZDWNTIE TCAS, TFF4ICTERELTLFEELY,

F7) BEIAVIOERIT. FAIOBEE-FIZEYFIRAHYFET, FLIEFR-1,KRI2ESHLTIZEL.
8) FATYLIRIDEEMEF, FAYDHEE—FICLVFIRLAHYFET., #FLLIFRIBESRELTIIEEL,
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F9) V—RYOvTELTIMNBIRTEDLDIE, 8EY FPWM E—FOAHTY,
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R1EEE—FLEERATESY—X28Y % (NORMLAL1/2, IDLE1/2 E— FEF)

fc/2 TC3 TC4

EEE—F or fc/2’ fc/2° fc/23 fs fc/2 fc I F I F

fs/23 AR AN

8EY REAY @) O ©) (@) - - < - -
BEY R RUAIUAE - - - - - - ~ O ©)
8 Ew k PDO @) O ©) (©) - - < - -
8 Ew k PWM @) O @] O ©) @) O - -
1B6EY FEAY @) O @] @) - - y - -
16EY FARYRAYUE - - - - - > < o -
DA—SVITVTHhIUE - - - - (@) - - - -
16 Ev F PWM @) O @] O o (©) ©) ©) -
16 E'v k PPG ¢} o) ¢} o) 3 < - O -

1) 16EY MBI EY FEARIMRY MADIUE, 9 —SUHT 9 IDH%, 16 EY fF PWM. 16 Ev k PPG) ®

Y—ZH By I IETFHRE Y Ml (TC3CK) ITTHEL T EEN

RO2EMFE—REFEHATESY—R Y Oy (SLOW1/2,SLEEP1/2 E—FE)

f/2" TC3 TC4

BEE—F or fc/27 fc/2® fo/2 fs fci2 fc I F ¥

fs/23 AN AR

8EYFRAT ®] - - - ~ = - - -
BEY R RULADIUE - - = - - X - O O
8 Ev k PDO ©] . \ - N 7 - - -
8 Ew k PWM e} - # - O - - - -
= ©] - - - - - - - -
1BEY RARY RAYLE - - - < - - - o) -
DA—IVITvThIUE - - - S < - O - -
16 E'w k PWM o - - - e} - - 0 -
16 £v k PPG O - - . - - - O -

1) 16 Ev FEIME (16 EY MRS RIARIFHISE LI+ —I 5Ty THHIU4E, 16 Ew kPWM, 16 E v k PPG)

DY—RIBYTREFREY M (TE3CK) ICTREL T &L,

& O3 LBEALI X ~DHREMEICET 5HIHFEIR

EBEE—F LORAADEREE
8EY FRLR/A AU ALY 1X (TTREG4) 255, 1= (TTREG3) <255
8E v FPDO 1< (TTREG4) =255, 1= (TTREG3) <255
8 B FPWM 2= (PWREG4) <254, 2< (PWREG3) <254
16 EY FAARIMRY Y UE 1= (TTREG4, 3) <65535
YE—IVHTYThYUE 256= (TTREG4, 3) <65535
16 £v k PWM 2< (PWREG4, 3) <65534
16 £ + PPG 1= (PWREG4, 3) < (TTREG4, 3) <65535 #\ D (PWREG4, 3) + 1 < (TTREG4, 3)
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9.3 #EE TMP86FH47BUG

9.3 #HaE

AT UH 3, 4ZIFENEN, SEY hFIA~YE—R, 8EY ARV AT U HE—R, 8y
NFa 7T TNT A XD (PDO) E— K, 8 By ML RBEFH ) (PWM) E— RBH D £3, F
7o, ZAS I H3,4(TC3,4) %1 oD 16y hEA~E L THIESES2HGLAEETT, 16 By ¥
A=&ELTOMEICIE, 68y hEA~F—F, 16 Y ARV IITUEE—FR, U —IU T T v
THIUEE—R, 16 By MLV ARERBE T PWM) E— R, 16 By K70/ I7<T7 /LAY =X
L— AT (PPG) E— F03H 0 £,

931 8EwYrEATE—F(TC3 4)

ZOFE—REFINEHBZ ey 72 Ty N T v 7T 5EFE— RTTa I T2 jofEE 24~y
A H j(TTREG)) R EMEN—ET 5 & INTTC BV IAARBERNBBE LT v T HO X RNz V7 EN
FT, BUEITITHB I VT v kL ET,

E1) 24 <E—FBIE, TCCR<TFFj>% “0” IZEARE L TL 3 W ARSIz W5E&1&. PDOJPWM|PPG] i

FALKLRABHEASARZCELHYET.

E2) FATE—FEIE, 24 EEPICTIREG OFREELEZEELRVTLEEN, 2 /XE~F. TTREG]
FTPLORIBREGYERADT, TTREG ~NOREMEEFEESBEAERICRRESNES HE->TEA
YEERICTTIREG 282 B A EBEL TV ABEE/LNVENMEENHBY £\,

E3) j=3,4

RY4ZATHADUE3,4DY—RYy Ay (REY A DY)

Y= 8vy (k) 7 fERE KR E K
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fc =46"MHz B% fs/= 32.768 kHz B fe’= 16 MHz B fs = 32.768 kHz B
DV7CK =0 DV7CK =1 .
E—F

fc/2' [Hz] fs/2% [Hz] fs/2% [HZ] 128 s 244,14 us 32.6 ms 62.3 ms

fc/27 fc/27 - 8 us ~ 2.0 ms -

fc/25 fc/25 -~ 2 s - 510 s -

fc/23 fc/28 = 500 ns 127.5 us

F) AARE=FTR/EZEDYV—R7Ov I LUNTRIRLLGWNTLEE,

(Tar7Z L) V—A7 v »rIfe/ 2[Hz] THAXE—FRiIZE >y L, 80pus RICEIV AR ZRESED
BA~HD K 4, fo=16.0MHz FF)

LD (TTREG4), 0AH BT LT RADBRRE (80 ps+27/fc = 0AH)

DI

SET  (EIRH) A i INTTC4 £ Y iAd % 2

El

LD (TC4CR),-00010000B BEY OV Y %2 8EY M A TE— FIZRE
LD (TC4CR), 000110008 TC4 B — b
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TCACR<TC4S> I |
REY—X i '
=D ! !

YD

TTREG4 ? n
X .
' —ﬂ&m\\'/%¢/97u7 — iR //ﬁ¢/99u7
INTTC4 &Y AAHER !

9-28EY FEATE—FEA I VT F v+ (TCA DIHAH)

932 8EYRFARUIHAHDHUEE—FK(TCS3, 4)

ZOF=RETC M FANDSLE TRV 2y DCHANT v T T D% ~RTH Ty T ho
% OfE & TTREG] i% EEN—ET 5 & INTTC) F 0 RFKERINFAE LY T I W T 08037 VT Sh
FT, BT U THS TG ATIONL S EA =y Z I Rk R E T, TC it
~OENATIZSVAMEX, ‘B, L7 L EBIZ 2=y A 7T, Lo T, cREIINE
HeEiX, NORMALIL/2 & 7213 IDLE1/2 & — REFFCfe/24 [Hz]. SLOWI1/2 %721 SLEEP1/2 & — REfFT
fs/24 [Hz] & 720 £,

E1) ARY MAYUAE— FEIE, TCCR<TRF> %0 ICERE L T £ &LY/ER s hizg4&1E. PDO)
PWMj/PPG] th Fh S/ LA DSBS EAH Y ET,

F2) ARNVEADUEE—FREE, 2ARERISTTREG DEREEEZEELLENWTLIEEWL, /1 RV MADY
S E— KB, TTREG] £ 7 FLURAHRE B Y EFEADT. TTREG] ~DRTMHEFEEE 2 HEICKBR
INFET, O THAIHEHIZTTREG Z2EZB AL LBEELTVVIEEEZRONBVEENHY FT,

¥3) j=3,4

TCACR<TC4S> I
1 I
1 1
TC4 URF AN : <‘| l | l l l | l | l | l l l | l ' | | | .
1 1
1 1

pos 57X >.<j M-e

TTREG4 ? >< n

INTTC4 &l Y ;AAER

|

ey

B

EE
v 1
\

A

iy

AN

fh

|

pud

i

EE
:(

AN

<

1N

ph

K9-38Fw hARUYFHILVEE—REA I VT Fv—k (TC4 DIFB)

933 8Ew rITOTSITIIL T/N4 FHH (PDO) E— K (TC3, 4)
ZOF— RIEPDO] Wi 2267 2 —7 4 50%D SNV A& 5FE— RTT,

W& 0y 7 T Y b7 7L, TIREG) ED—E T LIZH A ~ FIFEEZXIELTY v T AT X
U7 LET, Z0OLEINTTC HIVAARTERNZFEAE L T, PDOj S 725X ¥ A~ F/Fj EOK
L~V ESnET, k. ¥ A~ F/FjEiX TCCR<TFF>IZ L » T{EEDOEEZHRET HZ &0
TExET, Vky MR, ¥4~ FFEX 07 cmifbsnE,

T TG ITNT AN ZHNEITIGEIEL VOR— O Z v F & “17 12y FLTLES
A
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(a7 Z 2f5]) TC4 ZfEH L. 1024 Hz OV A % H ) (fe = 16.0 MHz)

R—EH/E
LD (TTREG4), 3DH :1/1024 + 27ffc + 2 = 3DH
LD (TC4CR), 00010001B EEY O vy % fc/27, 8 Ew k PDO E— FIZERE
LD (TC4CR), 00011001B ;TC4 R4 — b

E1) TOTSTINTNAAETEAE—FEE. 24 YEEPICTTREG OREEEEE LBV TLESL, TOI57
TULTRA ZHAE— KB, TTREGj [$2 7 LSRR EBY ELADT TTREG ADOHREMBEIFEEH X EiR
ISRBEINET, o THAVEERICTTIREG) 2 ZEZ B2 S LEE LTV IEEERONLBEWNEELAHY FT,

F2) PDOHARIZAAIFEFELTSHE, PDOjinFIEF2 A IELEBFOHEAREZFELET, HAKEFFEDOLAL
IZEET BIZIE. 24 YFLLEIZ TCICR<TFFP>DIEEZEIT o T 12ELY, FHIZ K. B4 Y=Lk & FERFIC TCJCR<TFFj>
DBRELELEELHNTLEED,
Bl: B4 <X HhD U2 ZILEIZPDO) IHF%E “H LNILIZEET 5,
CLR (TC|CR).3; % { < {1t
CLR (TC|CR).7; PDOj #F % “H’ LAJLIZETE

¥3) j=3,4
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ﬁ&w“ 4 JPA Ammﬂ/\\ANNMVMV _ \MMHHWWJ _ m s so0d

NS 2 N_ m _Jﬂﬁﬂlg \ \s yﬁﬁﬁl _Jﬂm w&%\ _Jﬂﬁﬁl m | vAd 2 L&

yO3dllL

1 2y

4eog
MR

1
1

@ C <p441>¥070L
1

S \w <SKOL>¥OVOL

Q%@AW

U Fv—k (TC4 DIHE)

-
=
~

Page 93

F9-48EY +PDOE—FA2A




%98 8y FAATAYLA(TC3, TCA)

9.3 HEE

TMP86FH47BUG

9.34 8 Ew rNLRIBEFR (PWM) HAE— F (TC3, 4)

ZDOE—RINMES Yy hO PWMH N ZITH>E—RTYT, WEiZ/rny 2 TH T T v 7L,
Ty T H X DOfEE PWREG) ik EEN T HEX A~ FFEZKELET, hvZIEbIC
AT N7y T L, =N T7a—THAZFFHEZHOREL, VX ZE27 )7 LES, 20L&
X INTTC) HI V0 IABERDBFEAE L ET,

Z A~ F/Fj1Z, TCJCR<TFFj>IZ X > THIMMEZRET H 2 LN TEEIOT, Eimdl/AimEuv
OV ABHAAMRETT , Uy MRE, XA < F/Fj X “0° 127V T/ShvET,

(PWM;j i F- 7> B X A ~ FIFED SR L~V ) S F)

PWM E&— R D PWREGj I%. 7 LU AHZ LD 2 Bk 72 pICWVET DT, # A ~EEFIC
PWREG] O EMAZEERT5HZ LINAIRETT, & A vEMEFE - PWREG] ~Of%EEIL INTTCj 1V
HERIZE ST 7 FULKBLESET, 72720 L ¥ A ~{EILRFE PWREG) I27 22 E L2 E
W27 hEhvET,

PWM 77, PWREG] IZ%f L TV — R & 3479 5 & \)PWREGR DO EECIFRL, 7 hL Y
AL DA FEAIAEILE T, > T PWREG) % & LTHS INTTC) FIMNIAR IR F/CORIL, AilF
® PWREG] % EEN A A EILE T,

A
?(

PWM %497 5 S 1%, VO AR — FOHAT o% “17 12k v NLTL7E S0,

1) PWME— KRB, 24 YL PR2 PWREGAPEZTAHIE, INTTC) BV AAERFELEER (BEIL INTTC)
BYRAY—ERL—F VR IZT2TLESNS A AT LD RE PWREG) NDEEAH L INTTCj B Y2
HERDBA IV ITNER 158 EX2AZFEFOFRELTEN DD CBMEES N E1=6. RO INTTC] Z
YAHBRETOM., REMEEBRHEDINIWANEASN B ZERABVETS

F2) PWMBARIZZ AT EELT 5L PWMHEFIZ2 A BLEBEOHDREZRELET., HOREZER
DURIIZEET BIZIE, 24 TIELRBIC TCICR<TFF>MEEZIT2 CLEEWL, =FL., 2/ 7ELE
RIfIZ TCICR<TFFP>DEREEZEE LAALTLEELY,

Bl: R4 <HI B EILBHTPWMIEFZE “H” LARJLICEET S,
CLR (TC|CR).3; & 1 < {£1t
CLR (TC|CR).7; PWMj Hh % “H) LRILIZERE

E3) PWME AT, STORPEF REEHT DIHFEILAFAREFLELTHNS STOP E—FEBEIL T ZELY,
A4 IEFUEETIZSTOP)E— FZEHL., SHITYU—AVOvI E LTl fol2 Tl fs AHSERShTLY
BIBE1L, STOP MRED I+ —3 V57 Y FHIZ PWM) i FM S /LA AShETS,

i¥4) j=3,4

RIO5PWMHEHNE—F

Voar.S7a= k) 5 R RE #®YRLEAR
NORMAL1/2, IDLET/2 E—K SLOW/1/2,
SLEEP{/2 fc = 16 MHz B¥ fs = 32.768 kHz F¥ fc = 16 MHz B fs = 32.768 kHz B
DV7CK=0 BV7CK =1 \
E<F
fc/21 T Hz] f8/2% [Hz] 1s/23Hz] 128 ps 244.14 ps 32.8ms 62.5 ms
fc/27 fc/27 - 8 us - 2.05ms -
fc/25 fc/25 = 2 us - 512 us
fcr28 fc/28 - 500 ns - 128 us -
fs fs fs 30.5 us 30.5 us 7.81 ms 7.81 ms
fc/2 fc/2 - 125 ns - 32 us -
fc fc - 62.5 ns - 16 ps -
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TOSHIBA

XFTLY(E VOLLNI

1
......... > U5 M

1
! /4 2 b &

1
u ¢ EYGCINNC%

ica
i X yOIUMd
YR vO3

[ 2y Ay

ED S 63 €3 € ) CD € ) 63 € €2 y
1
Apipigigigipigigigixipipipli A f@wm%
Y —r g
1
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( &p441>4070L

S _
\N <SPOL>¥O¥OL

U Fxv— bk (TC4 DIFE)

-~
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-

958 Ew k PWMHHE— K44
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9.3 1HEE

TMP86FH47BUG

9.3.5

16 EY 2 A4<TE—FK(TC3+4)
IOFE—REINE Iy 7 THU Y b T v 7T 58— RTY,

BARAT A I L AZTNTENI AT — T 52 LIck v l6 By b AwE—FE&L
THEMRTLZENTEET,

TCACR<TCAS>Z LV A A~ AZ— [ M&, Ty Ty ZOfHE Z A N2 A (TTREG3, TTREG4)
REMMN—ET 5 & INTTCA Bl VIABFRNFE L, Ty T hO BR80T S3nNEd, o2
VT7Hhb oy 8Ty I S E T, XA~ LU AXT, TG RO (TTREG3), Al (TTREG4)
DIEICHEE LT EEW (F A~ LY RAZ O TR (EAHR) P EFFXTE £HA),

E1)

84 TE— FB(E. TCICR<TFFj>% “0" ICATE L TL £& 1, BE Shi L&, PDOJPWM/PPG] i

FABSRLRAEATABE ENBYET,

E2) AATE—FBIE. 24 IHEDICTTREG DREMEELER UL NTLEE L, 24 YF K. _TTREG]
[FVTRLOREAERERYFBADT, TTREG ~NDREELEETEBIERICRBMEIAETT, #2TE2A
YEERIC TTREG] 22 B A LBELTVLIEEEFRONBENSEELAHY FT,

$3) j=3,4

FKIB1B6EY FEIATE—FDY—XYAYY

V—RoBvY MERE AR E R

NORMAL1/2, IDLE1/2 E— K

SLOW1/2,

DV7CK =0

DV7CK =1

SLEEP1/2
E—F

¢ 516 MHz

fs = 32.768 kHz B

fo.= 16 MHz B

fs = 32.768 kHz B

fc/2"
fc/27
fc/25
fc/23

fs/23
fc/27
fc/25
fc/23

fs/23

128 ps
8 us
2 us

500 ns

24414 ys

8.39s
524.3 ms
131.1 ms
32.8 ms

16s

(a7 L)

V=2 £ 2[HZ] TH A ~E~KIgE b L, 300ms RIZHI VAL ZHESED
(fc =16.0 MHz )

DWW (TTREG3),927CH A AT LT RBDBE (300 ms+27/fc = 927CH)

DI

SET (EIRH). 1 ; INTTC4 B Y iAd % 2

El

LD (TC3CR), 13H BEOO YO ERR2.I6EY FEATE—FK
s (Tt 1258

LD (TGACR), 04H 6 Ey b A TE—F (LAfll) (cBE

LD (TCACR),0CH BALIRE—
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TCACR<TC4S> I |
A& — 2R | |
A= ! !

D/6.068 €8 48 T ¢ 049 @

N ((
TTREG3 2X n J

(
TRz ) T 05 £5
(
: £ ( :
TTREG4 ? m .

(Efzf)

(
B ! J)—ﬁﬁ&\* noe o~z ‘/hﬁDG'
o . 507 )7 !
INTTCA &Y AHER : (« ( :
))

9.3.6

9.3.7

9616 Ew h42 4 TE— K& A I U5 F ¥ F(TC3 + TC4 DIBE)

16 Ew ARV FAH LR E— K (TC3 +4)

ZOF—FRIETCIEG DML PR =y PTCH T v 7T 55 BCT S

BASHTUHIE4 LD Ar— RERT HILICLD, 16 U RKANY ATV HE—RE
LCHERATHZENTEET,

TCA4CR<TCAS>Z LY X A < A K — W& KT o XD ¥ AAL LY A S (TTREG3, TTREG4)

ﬁﬁﬁ#*ﬁTé&ﬂWKﬂﬁ@ﬂﬁE*#%EL TG AGWIN T INET, IvrH27 Y
T#% b TC3 Ui T ASIDONLH T30 ) TEAZ T U AT NIk S v E 7,

TC3 - ~D /NS 7V AT SSH“L” Lk I vy oA 70T, - T, &K
FIAINJE 3 %03 NORMALL/2 & 72X IDLE1/2 *&— R C feA2*fHz]/ SLOW1/2 £ 721% SLEEP1/2 £— K
I C fs/2¢ [Hz] & 72 0 £9°,

A A~ L VALZE, T T (TTREG3) . EAMHNTTREGY) ONRIZERE L TS E W (F A~ LY
A B O FAAR (BN 72 DAL TE AN,

E1) ARV AU T P, TQC%ﬂWPETW’@ELT<EéUOEiéhﬁ“%ﬁﬁ~PDQPWWPNﬁﬁ

FOLNWEINBASINDZ ENHY F . .
E2) ARV WU E—FREL 947QW¢ITWEQ® SEEEEELLEVTLEEL, ARV AT UEE—F

B, TTREG]j 32,7 FUS R AR ELYEHAD T,/ TTREG DB EEIFEEBIERICRBENET, #-T
. A4 XHERITTREG 2E£E B2 5 LBEL TLWEIEIEE B oG WMEENHY T,
7 j=3,4

16 Bk 7L R IBZEF(PWM) H A E— K (TC3 + 4)

DT RIINE 16 B> RDOPWM B 1 &2ITHE— KT, XA~ DU L H3 L 45D AT—
FHfed 2221280, 169 FPWME—RELTHHATAHZ ENTEET,

W%ﬁﬂ/7iti%%7m/7fﬁ?/b7/7b T T HIEDEEZA T LI AH
(PWREG3, PWREG4) iR EEMN —F T 5 L XA~ FFA ZKEELET, AV RIZEBICH T R T v
T, AT —THA~FFA B OXIEL, W X& 707 LET, B, 20L& INTTC4
B ABRPTEAEL ET,

TC3 ¥ ~D /NS 7V AEIL, “H”, “L” Lt biz2 <~y oA 70 TT, - T,
KEDINE #450% NORMAL1/2 ¥ 721X IDLE1/2 & — RI§C fo/ 24[Hz]. SLOW1/2 % 721X SLEEP1/2 & —
REFC fs/24 [Hz] £ 72 0 £97,

X A< F/F4 1%, TCACR<TFF4>IZ X > THIHMEEZRET H I LN TEXETO T, EinBl/&REN
PTNO VAL ARRETT ., Uy M, A~ F/F413 0" 227V T7&EnE4,

(PWM4 Siii -7 B X% A ~ FIF4 ED KR L~V ) S ET)

Page 97




%98 8ty FAATAYLA(TC3, TCA)

9.3 1HHEE

TMP86FH47BUG

PWM £— Rthid PWREG4, 3 (%, Y7 FL P AFZ LD 2B L > TWET DT, ¥ A ~EfE
2 PWREG4, 3 O EMAE LR T HZ ENAGETT, ¥ A ~EIfEF, PWREG4, 3 ~D % EMHIX
INTTC4 E|V IAABRIZE > T 7 UK SVET, 7272 L A ~{EIERX, PWREGY,3 (27 —#
ZRELFEZICY 7 PENET, PWREGS, 3 DEXHZ 2179 & 1%, LT FALM (PWREG3),
ALl (PWREG4) DNEIZEEE L T IEEW (XA~ LU AZ O T (B 720 OEF LT TE EH
Ao

PWM HJH, PWREG4, 3 (2% LTV — R & FE(T79 5 & PWREGH, 3 AR EE Tld7e<, v 7
LR DENFEFAENET, 6> T PWREG4, 3 ZRE L T 5 INTTCA BV AL B R £ TD
L. milEl> PWREGY, 3 i EENTAAENE T,

PWM N ZITH5E1F, VOR—FDOMAT v T % “17cy ©W LT EEN,

E1) PWM E— KB, 24T L R4 PWREGY, 3 ~DEEAAIZ, INTTCA B AHERFEEER
(BEIEINTTCA B YRAHR T —ERIL—FUR) T2 TLEEY, BLILC XS PWREGS, 3 ~DEEA
HEINTTCA B Y AABBERDAA SV THER 258, EFAHFEBFOLRREREN S 7 FEIES ST
H. RO INTTCA B YRAAHERETOM. BREBEELRDIIMNWANBISNEZZENHYFET

E2) PWMHEAFIZAASIEELT S E. PWME RFIES A IELEFOQOH REZRE LEFT. HAKEEZEE
DUARIVIZEET BIZIE, 24 IBEILEIZ TCACR<TFFA>DIREAEIT > T F & WA LI BIbE FRFIC
TCACR<TFF4>DHRFEFEELHVLTLLES LY,

Bl B4 HY R EILEIZ PWME F % “H LALISERESS,
CLR (TC4CR).3; 2 1 Z{=1t
CLR (TC4CR).7 ; PWM4 #F % “H” LRJILIZERE

i¥3) STOP E— FZEHT 25T, BANTFAIAYUREEILE L T EEWN,PWM HAHIZ STOP E— K
ER#T S L. STOP E— FEBRED Y #—3 X257 v ThiZ PWMAHFH SO WANEAShET(V—
R Ov%5E LTI, fo2 £1=13 fs £RBINCIIBE):

x®9-716 EY FPWMHEAE—F

v—298vY SFREE #®YiRLEAH
NORMAL1/2, IDLE1/2 €E— F SLOW1/2,
SLEEP?1/2 fc=16 MHz B | fs =32.768 kHz ¥ | fc =16 MHz B§ | fs = 32.768 kHz B¥
DV7CK =0 DV7CK =1 .
E—F
fc/2™ fs/2° [Hz] fs/23 [Hz] 128 ps 24414 ps 8.39s 16s
fc/2” fc/27 o 8 s - 524.3 ms -
fc/25 fel25 - 2 ys - 131.1ms -
fc/23 fc/28 - 500'ns - 32.8 ms -
fs fs fs 30.5ps 30.5 s 2s 2s
fc/2 fc/2 - 125 ns - 8.2ms -
fc fc - 62.5 ns - 4.1ms -

(Za 7)) VE#E32.768ms, “HY b<ILIE Ims D7)V A & H 145
(fc = 16.0 MHz IF)

RhEBET S

LDW  (PWREG3), 07DOH L RIBOFRE

LD (TC3CR), 33H BT O Yo % /28, 16 Ew b PWM E— K (THE)I<HE
LD (TC4CR), 056H : TFF4 #)#A1E “0”, 16 Ew k PWM E— I (Lfzfll) IS8 %
LD (TCACR), 05EH BATRE— b
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<

) B
/// o 7 0 ue C gvaiiy
M A KN yia] N~
e

o , o X o ./ /e X 9 <)) _Mm__m_w%nv_
tvi2 & roRymd A “2i 38 voatind A Y/
5 Y A D) i1

o2 g eopdmd —A

(L)
€93UMd

| Y2

SUJFv—k (TC3+TC4 DIHE)

9-716 Ev F PWM E— K& A
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9.3 1HHEE

TMP86FH47BUG

9.3.8

1B6EyY FTATSITILINILRY Tz L— bk (PPG) HAE— K (TC3 +4)
ZOF— NI fEEE 16 By @ PPG H N &E1T S5 E— KT,

BA<H TR 45D AT — T HZ LIk, 16y FPPGE—RELTHAT S Z
EMTEET,

W7 ay 7 E3E ey 7 THO U RNT 7L, TvT IO FOBEEFAT LIRS
(PWREG3, PWREG4) DR EMHN —E T D L XA~ FF4 iz LE£d, X ITELICHT - bT
v 7L, XA~ LU AH (TTREG3, TTREGY) iXE & D TH A~ FIFEZ BRI L, I ¥ %
VT LET, BB, ZDL X INTTCA BV IARTERP AL £

TC3 Ui ~D /NS 7V AMEIE, “H”, “L” Lok b Bz <Y oA 70T, - T, &
KEDINE 3 450X NORMAL1/2 % 721X IDLE1/2 <& — RE§C fo/ 24Hz] SEOW1/2 % 721X SLEEP1/2 & —
REFC f5/2¢ [Hz] & 72 0 9,

X A < F/F4 1, TCACR<TFF4>\Z X » THIMMEZ X ET D TN TE £ pIC, IEinH/&RmEn
THONRVAHLHIIAGETT , Uty ME, XA~ EFAIIN07 127 VT ERET,

(PPG4 % 7> B3 A ~ FIFAED R L~V 3 S IV E )

B, XA~V TAZE, T AL AT ONE(TTREG3—-TTREG4, "PWREG3—PWREG4) |Z
WE LTSV (Z A~ LY AZO M (B 720 OEFIZTEEEA) o

PPG W) &7 55 E 13, VO R— MDA TFOTF % “17 It v b L TKTES VY,

(a7 7 2) JE# 16.385ms, “H” L~UUE L ms D7)V A% H 113 5 (fc = 16.0 MHz )

- rEBEY S

LDW  (PWREG3),07D0oH SOLRIED B
LDW  (TTREG3) 80024 A0S

LD (TC3CR),\33H B A Ou T ET2®, 16 Ev b PPG £— K (THE) (35
LD (TC4CRY, p57H : TR #J#AE 0", 16 Ew k PPG E— N (L{ufl) 1B
(b (TC4€R), 05FH B9z =L

F1) TSI ISR =R L— FE=FBIL 24/ 85I PWREG), TTREGI DR EEZEELLZNTLES
Lo TRISIRIILINNLRAD TR L—hE— R PWREG), TTREGI 227 LSRR EL Y FHADT.
PWREGI, TTREGI ~DHRFE BT EEBE I BERICRMEIhFETT, #>TH A YEEPIZ PWREG, TTREGI #E &8
ZBHEEELTWABEEEOABEARHY FT,

X2) /PPGHARIZHEATEEILT B E PP HFIFA A TELEBOE NREEZRFLET, HAOKEEEEOLAL
ISEET B, 24 FLEIC TCACRITFFA>DFEEEZIT>TL I, 2 4 Y ELL & EBFIC TC4CR<TFF4>MD
REEEFULRVTLEEL,

BSR4 THY 2 BEILEISPPGA HFE “H LALICEAET %,
CLR (TC4CR).3; 2 4 < 12ik
CLR (TC4CR).7/PPGAMF % “H” LRILIZERTE
3E3) N=3,4
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LN G A

(H®T)
I ERINE

(7L )
€93411

é
e
@

(lig7hL )
£934Md

| ey 4]

23-77
PR
<yd441>4D070L

<SYO1>dOvOl

1
1
W2 B0, " AL
1
1

57

SU5Fv— (TC3+TC4 DIFA)

9-816 E k PPG E— K4 4
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9.3 ke TMP86FH47BUG

939 IF—IVIGTFTYTHhOUEE—F

VAT AT Ty @A AR ORI TCY D B D L XICRIEMONLZE L TIMET A ETO Y
— VI T TR T D E—RTY, XA~ IO X3 L4 DAr—REFLI6E Y ME
—RELTHEALET, " —3 o077 2E— NI, SEENGIKERICEID B S L X
L REE OO EBERICUIVEZ D E XD 2 O0F— FRH Y £7°,

1) 9A—3IVF Ty THhY LR E— FEE. TCGCR<TFFi>% “0” IZEAE LT EEL, BESALIMES

[&. PDOI/PWMI/PPGi s FMS/NLANRHAEShBZ ELHY £I,

E2) DA—IVITVTHIUAE—FEIE. 24T LT R4 TTREGS, 3 DTz 8 By kE-BuiRE D xtx st
Y, EEBEY FOAD—BREERYFET,

E3) i=3,4

9391 ERBRRIA—IVITVTHAIEE—F
(NORMAL1 — NORMAL2 — SLOW2 — SLOW1)

BJEH 7 v 7 fs DMEIRREEDN D RE L TRIETAERTOY +— U 7T v TR 2 iR 3%
F— RTY, A ~&EAX— hEZHEDHE1T, SYSCR2<XTEN>%Z “17 T3 UIREH 7 v v 7 %
RS HFE T, TCA4CR<TCASHZ LV ¥ A v A XK. BT v ZIEEZ Ay L/ A% (TTREG4,
3) BRIE L O—F T INTTCA F D AR BR DI U AT X 0377 X SEF) INTTCA H 0 A
HY—E A N—F UINTH A ~ %51 LTtk SYSCR2<SYSCK>% “IIHEY., v AT L7 1
v 7 % @ JEWE D DARJEICEI 0 B 2 £ AP SYSCR2<XENSZQ" VR E L, =ik v
v 7 g LET,

KROBEBAKEIA—I VI TV ThOUE TS FORTERRM\(fs'# 32768 kHz BF)

/R ERFRH (TTREG4, 3 = 0100H) N E% E R (TTREG4, 3 = FFOOH)

7.81 ms 1.99s

(v 77 25]) TC4,3 TR 7 0 9P DZZE U= 3R 28\ SLOW1 E— F~E1) Rz

SET (SYSCR2).6 : SYSCR2ZXTEN>— “1”
LD (TC3CR),43H TERS #0°, M —240v 4 fs, 16 Ev FE— RIZHE
LD (TC4CR), 05H TFR4 0 A —S 25T THY 8 E— Rz
LDW (TTREG3), 8000H TIF=3UU Ty TRMELY b
V(RIRFOFETHEZTRELEY)
DI CIMF —*0”
SET (EIRH). 1 JINTTC4 BY Ad % 55
El S IMF «—*1”
SET (TC4€R):3 :TC4,3 24— b
PINTTC4: CLR (TC4CR)3 ;TC4,3R by
SET (SYSCR2).5 ; SYSCR2<SYSCK> «*1”
H(YRFLY Oy EERRICOYER)
CLR (SYSCR2).7 ; SYSCR2<XEN> —0"(B/EiKY O v ¥ f&1t)
RETI
VINTTC4: DW PINTTC4 (INTTCA KRG B F—T )L
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9392 BRRIA—ZIVITYVTHAOUEE—F
(SLOW1 — SLOW2 — NORMAL2 — NORMAL1)

BEE 7 vy 7 fe MEIRIRENDRZEL TCRIETA2ETOUA—I 77 v TR 2 R 2
T— R TY, ¥A~&AX— b SHDHIT, SYSCR2<XEN>% “1” IZREL@EK 7 a v 7 &%
RS ET, TCACR<TCASHZ K W ¥ A ~ A X — K&, DU AL XA~ L T AHZ(TTREG4Y, 3)
RE & DO—ETINTTC4 Bl IAALERMDFEAEL, WU Z0n7 U RINLET, INTTCS E Y iAI
P —bE 2NV —F N TH A &5l L2, SYSCR2<SYSCK>% “OPICEREL. VAT L7 1y
7 ZAREPE D mJERICO D R ET, FD%, SYSCR2<XTEN>%\ “0” & E L, KJEH 7 =

v 7 &Ik L

jz‘j—o

ROIBREKEIA—ZIVITYTHI U2 E— FORERM

RINRE

R (TTREG4, 3 = 0100H)

BAHEHM((TTREGS;,3 = FFOOH)

16 us

4.08 ms

(a7 Z 2f5]) TC4,3 TEEK 7 1 v 7 ORIE LT3R 2 MR, NORMALLSE— \Rosb)) b s 2

SET
LD
LD
LDW

DI

SET

El

SET

PINTTC4: CLR
CLR

CLR

RETI

VINTTC4: BW

(SYSCR2).7
(TC3CR), 63H
(TC4CR), 05H
(TTREG3), OF800H
(EIRH). 1

(TCACR)3

(TC4CR);3
(SYSCR2))5

(SYSCR2).6

PINTTC4

; SYSCR2<XEN> 1"

JTRF3=0,, V—R o Oy Y fc, 16/ ME=FIZERE
s TRFA=0", D4 —S V97 v ThT OAES RIZHRE
ATy TEMERY &

s (IR DHIE THRHEERE L FT)

; IMF 0"

; INTTC4 Bl Y AH % FF Al

IMF 1"
;TC4,3 24— b
i TCA3 AR YT

; SYSCR2<SYSCK> 0"
(YRAFLYOY Y 2BRKICOYEZR)
~SYSCR2<XTEN> «“0”
JHEREZ 0w Y ELE)

;INTTC4A RS 2 F—T L
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TOSHIBA
£10E RHXSUTILA ST z—2Z(SI0)

SIO I SI, SO, SCK ¥ %38 L THMBT A R LS ET, ThbD 0 MFE2 U T AL ZT
=— 2O LCTHERT 2548, et 28— o h7 vF%&“1” iy hLET,

101 #ERK

S BUS
| SIOCRI | | SIOSR |
—>|
—>
L YT rsOus —
| wow = B <Jl
N MSB/LSB;ER <

v SCK i f-

INTSIO  pggs 0y

BYRAH AN

=R

E 1) RAAENEFO AL DS E U{BRELTLEELY,

L <A 2 IE’&%‘*EEL,‘C
U 4 7 x—2X (HSIO)

~
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102 #i TMP86FH47BUG

10.2  il{E

SIO DHIENE, U TNA ¥ 7 2 —A LY A K (SIOCR]) TITWET, £/, AT—HX ALV A
% (SIOSR) Z#atte Z LKV, Y UT A Z T 2—ADOEEIREZMD Z ENTEET,

SUTINAE T —RGELIOR A

SIOCR1 7 6 S 4 3 2 1 °
(0026H) | SI0S | SIOINH | SIOM | SIODIR| SCK (#)411:0000~0000)
0: ENfE#RT
slos R B 1E D BALA/HE T il
EEE IR O BAA/AE T 140 1 Wt
0: -
SIOINH BEDBHRT CE1 =1k (5
EEDREIIET ( ) X REIEILE (BB BBMIC 07 (IZH UR)
00: #EE—F
01: ZEE—F
SIOM REE— FOi
EE— FORIR 102BEE—F
11:Reserved

0: MSB (E v k 7) hY BE5£%AT 5

SIODIR St A D]
EEHROER 1:LSB (B w k 0) b R 85ik £47 5

NORMAL1/2 or IDLE1/2 €E— F
TBTCR TBTCR SLOW/SLEEP E— F RIW
<DVZCK> ="0" <DV7CK>="1"
000 fc/212 fs/24 fs/2
001 fc/28 fc/28 Reserved
SCK SYTILEOYYOER 010 fc/2” fcf2” Reserved

(p | fc/2° fc/28 Reserved
100 fc/2% fc/2® Reserved
101 fc/24 fcr24 Reserved
110 fer® fc/23 Reserved
111 sME82 By & (SCK #HFM 5 AH)

7£1) SIOINH [Z “1” ZE&FAATHEE, SIOCR1 <SI0S>/SIOSR\W X 4, SIORDB LY X4, SIOTDB L 2 X2 A #IEEIC
ML ENFES,

2) EmEE—F/BEEARR. 2U7ZALIay Y ORRIE BfEFELEP(SIOSR<SIOF>= “0" ) [TT>TL 2L,
E3) fo @RAKY Qv Y /HZ fsHBREK Y By %, *:'\Dond't cdre
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DYFINA VBT —RART—R ALY RA

SIOSR 7 6 5 4 3 2 1 0
(0027H) | SIOF | SEF | TXF | RXF | TXERR | RXERR| (#D#A1E: 0010 00**)
0: By
SIOF DU TIVEEBIEKEE= S
7 B 1: e
0:84v0
SEF JAYIHE=S 78v78
1:1~790vY8 Read
0:RENYIFIZF—4HY only
TXF EENYIFIVTT4I3Y N .
ERRY 27T 1TEENYTFICT—44L
0: ZIEENYI7IZTF—427L
RXF ZENVIFINTSY - . .
RiE/ K 1 BENY T IETF— 8 BY

Read B¥

0:-(T5—H&EKL)

NI Oy VBERICRENY 777 08— VN EE
Write BF

0: 7390097

1:- (VI FTY ZEZFRAL VLI TEERA)

Read B¥

0:- (TF754%L)

1.9V 70\ U BMERICRIE/N Y T 77— N\TUNRE
Write B

0: 959027

V- (VTR TA ZESALEETEELA)

TXERR REEIS—I35Y

R/IW

RXERR 2ETS—T35

1) TXERR,RXERR (&, SIOS [Z ‘0" #EEFRAH EREBEEZRTLTH ‘OIS U7 ShFH A, > T TXERR, RXERR
EOVT7TBHICIE. ThoDEY Mz 0"ZEZFALH. SIOCRY <SIOINH>Z “1" ZEEZRATL I,
;£2) *: Don'tcare

FENVIFLIRAE
SIORDB 7 6 5 4 3 2 1 0 Read only
(0028H) | (¥IHE: 0000 0000)

EENYITFLIRY

SIOTDB 7 6 5 4 3 2 1 0 Write only
(0028H) | (IR )

1) SIOTDBREZAAERLCRAFZTCIDT, Ev MEEGBEY—FETA T 744 PR TTIEALBENTLES
(AW

;£2) SIOTDBIE, SIOSR <TXF>H “MTCHD LR LIRICT—FEEZTAATLIEEL, SIOSR<TXF>H 0" D& &
IDT<425EERAATH,. EERAALELET—RIESIOTDB IZEE SNEE A,

3£ 3)~*Don'tcare
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103 ##e TMP86FH47BUG

10.3  #¥AE

1031 U7 ovy

10.3.1.1 JAvovVY—X

YU T vy 7, SIOCRI <SCK> 2L » GEIRENE T, 228, U7 vray 7 OEE
1%, SIO A&EEME IEH (SIOSR<SIOF>= “0”) (217> TL 72 &0y,

1) WEHIBYY

SIOCRI<SCK> T “111B” St iET D&, [RIWOL 2N T Lvrmy 7 L—| (fe=16
MHz, fs =32.768 Hz) | /"4 7 1y 7 L— Mz U TV 7 1y 775 SCK v 176 H
NENET, 7P, EEEIARTI L OMAEKE TR\ SCKG 11X “H” L ahiziph £97,

TuT T LTOT—HFDEZ AR GERERYRZIET—F OB ISR, Z 0
VYT y 7 b= MR TE RWEEL T 10-2 B8 Y = HHEE (EfE€— KO
Bi)) DX HIZSCK T4 “H” LIV T MEEHEL . 7 — 2 N\97 7SD 7/ B AR TOI
HET, V7 MEWEAFPE S 2 BB = A DEREZ WK L OV R, T — X DEFEE AL,
T—HAOFAHLICLY , BENY = MOMERR I SCK ST 256 ) 77 vy 7 3T
ENDHET, KT, BRENW WD FLr7 vy 7o MEMMN £9,

SIOCR1 <SIOS> I BEo A B
SCK i
(H77)

SO T \A7XAEXASKA4XASXAZXALX A0 l\ (B7XBEXBEXBAXB3XB2XBLXEO
SIOTDB :X A X &

SIOTDB ~? i &A% C H @l WALT fiftb

10-2 BE)™Y = A MMEBE (EEE— FDHI)

% 10-1 L1 ZILBA 9o L— b (fc 516 MHz, f§ = 32.768 Hz)

NORMAL4/2, IDLE1/2 E— F SLOW1/2, SLEEP1/2 E— F
TBTCR<DV7CK> ="0Q* TBTCR<DV7CK> ="1"
PN %A= AR E
SCK )TN avy kR YT aYY Bk
000 fcr212 3906 kbps fs/24 2048 bps fs/24 2048 bps
0071 fc/28 62.5-kbps fc/28 62.5 kbps Reserved
010 fc/27 125 kbps fc/27 125 kbps Reserved
011 fc/28 250 kbps fc/28 250 kbps Reserved
100 fc/25 500 kbps fc/25 500 kbps Reserved
101 fc/24 1.00 Mbps fc/24 1.00 Mbps Reserved
110 fc/28 2.00 Mbps fc/23 2.00 Mbps Reserved

(2) sEBoOVY

SIOCRI<SCK> |Z “111B” R ET 5 &, 4B 5 SCK i F ol shs 7 m v 73, &
V7vrsay 7t UTHERENET,
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7 NEWERFEFITATON AT DIC, YU T A7 ey 7OV AMRG, “H” LyLb, “L?
L~y b H1T 4/fc LA BB T,

SCR Hi 7 \ % ~_/

tSCKL tSCKH
tSCKL, ts

10-3 41887 O v 4 % @
10312 YT bhI v
EREATR Y 7 b ZEERES T MR i?ﬁ@ @
(1) #@&>7 bk @ v %

UTINT vy 7 O (Sﬂ(ﬁﬁ@%Tﬁ ) 1@%% 2 %7 NLET,
2 ®&YIGb+ @

U TN a7 D% (SCK A ]\ﬁﬁ@ I TCT—H%&Ev 7 FLET,
@\

SIOCR1 <SIOS> I M
p

SR 457 +I+I@I+I<LN+I+I+I

A
v
A
A4

7 ML Y RAHX 01234567 *0123456 &;&/’é%\s X **%()1234 X ***m ***** 012 X Hokkkkk() ] X ******* 0 X ********
4 shitcou /

SO T Bitz) IX__Bite X s X \/Bita )X Btz X Btz X Bttt X Bio

LEDISA)

SIOCR1 <SIOS>

(7
s b+ s s 4+ Lt L4
) x
Bitz > X [ @its>)§ Bis X Bt X Bid X Bz X Btz X Bit0
) O S X s67s+ X ase7ee+ X 34567+ X 234567+ X 1234567* X 01234567

(b) B> 7 b (MSBELEDIBR)

10-4 2T by

10.3.2 #mEEY AR

Ry b5, SIOCRI <SIODIR> 12 K- CTEIRENE T, BB, T —F OfRE ML, %
5. ZECTHENCHRTETDHZ EIXTEEHA, o, XYY MFHOZE L, SIO BifEE 1L f
(SIOSR<SIOF>= “0") IZfT > TL 72 &V,
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10.3 ##E TMP86FH47BUG
SIOCR1 <SIOS> |
SRt 7 +\|+|+|+|+|+|+|+|
SIOTDB XA \
K T RTIk
SO T N a7 X as X as X ar X a3 X AZ, X AL X Ao

SIOCR1 <SI0S> |
SR 4 +\|+|+|+|+|+|+|+|
SIOTDB :XA \
K T RTIE
SO #iF \ 2 X a X a2 X X, ad X a XA X A7

(b) LSB Rz D4l

10-5 Brk £ v M AR (XEE— FDHI)

10.3.21 EEE—F

(1)  MSB 5%
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1= IE L £, ZEZFHBT A%, SIOSR<SIOF>2) “0” 127 U7 &nj-Z
EEMERLTLIIEIN,

ZETT—PRAELELGE. BEOIZZEIEZE L9 521X, SIOCRI1
<SIOINH> T “1” #EZIAL, ZEIMELRFIFELSEET, Z0HEE,
SIOCR1 <SIOS>, SIOSR L2’ &2 % SIORDB L A4 SIOTDB vv“x&ﬁi‘%}]ﬁ;ﬁ
fbanEd,
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103 #e TMP86FH47BUG

SIOCR1 <SIOS>

1
SIOSR <SIOF> T RENE 27 NEE 27 NEE
B ‘s A
SIOSR <SEF> |_| |—|
SCK ¥ 1
(1) ‘

S0+ W@@@@@@@@@@@@@@Q@@@%*
SI# T DS OXOHOHOXOKENENEHENENEENEX RN e BN X

By | ﬂ -
SOsR<TxXF> T A_[ 4_‘ H I _
SIOTDB X A X B X-.C X Unknown
EET—2A EET—4B EETF450
NEERLH DEERAH DEEXH
SIOSR <RXF> |

—

SIOSR <RXERR>

\
SIORDB X b XEWW( X ooH

BiE7—4D
DA L

<t

o
S YT

g
i
=
([l
m

SIOCR <SIOINH>

10-16 EFIEE—F (REY I T —LEDHI

F) REIISMNELELEGAE. ISAAMBETHRVE, TAURDOEYAHBERIIRELFEA,

SCK ¥ 1~ |

SIOSR <SIOF>

SO i 7- X

'SODH
]

4/fc < 'SODH < 8/fc

B 10-17 EZER T RO T— 7 REFEFHE
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E1ME FERBEIUTILAEZ—T T —X(UART)

1.1 ¥R

UARTHIEIL S X821  BEET—E1\vI7

Al VAR b

2E

| UARTCR1 | | TDBUF |
[
3712 -
S ——— I <
> , gz [
1;'] i i g 2; A EYTEY b
INTTXD<€ 0 B
& 5 7 4 XBREEH RXD
L A
T AA
TXD
INTRXD <€ ]
EREVOYY
Y
S ! P T ALK fof2?
| v ! l,]’ B—< fc/2’
! S | %\ CH<fei2*
fc/13 >——A : S
fc/26  >——1B . A
fc/52 >+—|C : 2 4
fc/104 >>—D Y AHUA ! \4 \4 2
;‘ﬁ?g 2 E : UARTSR UARTCR?2
C/ >_ 1
INTTC3 >———G : UARTRT—42 AL P24 /UARTHIEIL D2 42
fc/96  >——1H .
1
1

BT UART (JERIHARIS W7 LA v 8 T 2 —2R)
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EFME FRHPEIVTILALE—Tz—X(UART)
1.2 HliE

TMP86FH47BUG

11.2  Hil{E

UART (%, UART il L' 2 X % 1,2 (UARTCR1, UARTCR2) CHlfHl &£ 3, £72 UART A7 —HF AL

VA K (UARTSR) IZ L W EfRIREEDE=F N TE £ 7,

UART FlfIL O X% 1

UARTCR1 7 6 5 4 3 2 1 0
(0020H) | TXE | RXE | STBT | EVEN| PE | BRG (#DHA{E: 0000 0000)

TXE EIEEME (1) j;i;i)b

RXE | ®EEie (1) j;f;i»

STBT [#EX+vTEV IR (1) ;Ej::

EVEN | @850 7 « A

N P AN 4 iy

000: fc/13 [Hz]

001 Afel26.

040: \ fc/52

041: ~fc/104

100:_~fc/208

101: fcl416

110:) TC3 ERAAINTTC3 % AA)
111: fc/96

BRG s 0y U ER

F1) TXE,RXEEvY FE'OICHRELTHEEZEILETE LI5S, RELCCRBEBENET SN EEITHENLELRYFT,
BET—ANRET -2\ I 7 [TEHENC N DIERIE. TOT—2QFEHFTHT. TOHEREEHAICHKESNT

AFEICT 22 EETALFETEEHETTOUELE A,
F2) BmEI/OVIEN) T4 FERERBTT,
E3) BRGOEZHZIE. RXE="0"MDTXE ="0"M & FIZFFITIAELY,
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TOSHIBA

UART HlffIL PR & 2

UARTCR2 7 6 5 4 3 2 1 0
(0021H) RXDNC | STOPBR| (#DER1E: *** *000)

00: /A XBERZL (ERTUSRAAN)
DNC | RXD At/ 4 B £ BRI ER 01: 31/fc[s]RFED/NILRIZ/ 4 XE L TlRE
RX IR 10: B3/c[s]RBD/ILRIE/ 4 XELTHRE Write
11: 127/c[sIRFED /L RIE/ 4/ REL ThrE only
TOPBR | #fER by TE Y MR o 1EvE
STO Z2EA Y > 1 2wk
) E#E/ 0w U#EIRBRG)ZEKY., RXDNC FHEICIFUTOFFAH Y F9 . Lo OBERTICTHEAL. "—"@*@”FJjIﬁQ
FELBEWTL SN, BH. INTTC3 2#EAT HI5E. X/ Oy P ETC3Y—R Y Ay Y [HZ<TTIREG3 R E B
THEINFET,
RXDNC 5%
. _ 01 10 11
BRG & 7E X Ay JHz
e /4/_{,;: 10 (S4/fc[s]FRFED (B3/fc[s| KD (127/c[s]R7ED
(/A XRET FOLRBE) SObABE) SKLRBE)
000 fc/13 0} O o -
110 fc/8 0 - 7 -
(INTTC3 ¥E%s Oy Y fe/16 o o N N
NERLELBIHEE) fc/32 o o) o) _
iU (0] (@) (@] (@]
UART RT—R ALY RA
UARTSR 7 6 5 4 3 2 1 0
(0020H) | PERR | FERR | OERR| RBFL | TEND | TBEP | (¥DHATE: 0000 11**)
R _— _ S5 O T4 ITF5—7L
PERI N)T4IS5—T5 ST TS — S
R LSy TS—T5H 0: ZL—3v¥I5—HL
T SyEo—IT 1. JL—3 S TS5—%4
OF ForAso15_954 0: #A—nNSvIT5—%HL
RR AR 7 1. A—NNSUITS5—%4E Read
J A g 0 RENYIFIVIT4 only
RBFL— 281\ 27 TN/95 1 BIERY T I
", _ 0 pfEh
TEND | #ERTITY 1 mERT
ez I 99,954 0: BEENYIT7IINEET—FEETAHEH)
TBEP EENYIFIVTF4T5 1. FENAYIFIVTT4

i¥) TBEP(E. EEFNYRAAFRER, BBMIZICEY FENFET
UART ZEET—82/1\v 77
Read only
| (#0#A{E: 0000 0000)

RDBUF 7 6 5 4 3 2 1 0
L2 I N R R I
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UART EET—4/\v T 7

w
N
-

TDBUF 7 6 5 4 0 Write only

(0022H) | | | | | | | | | inmte: 0000 0000)
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1.3 BEgET—H 74— v bk
UART CHEE SN DT —H I, A¥—FEY 1 EY ML LUV ER Ry T E Y FEH? bUL,
UARTCRI<STBT> Tt v M EDOER ), XU 7 1 UARTCRI<PE> T/ XU 7 1 F i OB 7] |

UARTCRI<EVEN>CIBE/ A48 7 ¢ IRA)) DM EE T, UIFICHRET — 4 74—~ v NERL
EJ a8

TJL—LE
PE | STET 1|2 | s | | 8 | 9 @11|12|

i
"\ stt { Bito X Bit1 X----Y sit6 %\By\y\s@
0 1 "\ st [ Bito X sit1 X----X site X7 X)\Etop1 Stop 2

st { Bito X sit1 X ----X siee\ X Bz Xrsuz4Y tﬁ
Start W——Z&Fﬂyé(\?( Bit 7 X/\"Uv_'ﬂ%é\)opw Stop 2
7—7 ¢
&
&
B 11-2 85X T A=<y b @\ix/
/\ouﬁ\%&wopzé@
Nh‘-«&‘ﬂ)/ls@ \r@/{,/zsmp Evk
—
M'Jv‘wﬁ;umsw

%

SERET j(ggvrzﬁﬁwzg

F) EET—2 74— OLOUYER TR 11-3 DREBBICTEEHEEEREL. DIVERE
To2TLEELY,
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EFME FRHPEVTILALE—T z—X(UART)
114 &m&EL—+b TMP86FH47BUG

114 $mEL—F

UART O#zi% L — F(AR— L — ;)X UARTCRI<BRG>IZ L W #HE SN E T, LU RIS L — FOflZ2 R

LET,
& 11-1 8% L— b ()

BRG V=R 0vY

16 MHz 8 MHz 4 MHz
000 76800 [baud] 38400 [baud] 19200-[baud]
001 38400 19200 9600
010 19200 9600 4800
011 9600 4800 2400
100 4800 2400 1200
101 2400 1200 600

UART Ozt L— h & LT TC3 EHZ RN L7Z & & (DE D UARTCRI<BRGH> <1 0V IC R E L7z & &)
k7 vy 7 BIOEE L — M

H5% 7 1w 7 [Hz] = TC3 Y — A2 1 v 7 [Hz] + TIREG3 % EE
51k L— hbaud] = #5157 1 v 7 [Hz] + 16
LD ET,

15 T—20OY2T)oF5hHE

UART @O L > —3F, RXD i+ AU AF — F B v F 2 /RS203%/F T UARTCRI<BRG> Ci#EIR L 77
2y 7 CATOY 7Y T EIFOFE T RT 71 v 7 QELAIE. RXD M0 “L” Ub il LisE
DNET, A= EY FBRRANDERXRY—FE Y b, =%y M, Ay TEY N, RUT 4w |
I, AFIORTEHIC 1 Ly —AN2uy/ 7 (RT1 7 vy OlE (RTO X E » h2MAEE 5 & PAEINDAL
&) T RT7, RTS8, RT9 ONE 3T 7 7 -8R B RO 7V 70955 2 [RlE i 3 [A])
WXV RELTCE DT H UL ET,

RXD 5T \  Startbit /<Bit0

RTO 1 2 345 6 7 879 1011 12131415 0 1 2 3 4 5 6 7 8 9 10 11

RT7Ov% ||||||||||||||||||||||||||||||||||||||||||||||||||||||||
| ]
AEBET A \  Stactbft lli A Bito YYY

(@) / A ABRERBEFERALEVNGS

RXD-3iF \ Start bit /< Bit0 x

RTO 1 2 3 456 7 8 9 10112131415 0 1 2 3 4 5 6 7 8 9 10 11

| ]
REBBET—4 \  Startbit l i l /< Bit 0 YVYY

(b) /4 RBREEBEEA LSS

11-4 T—=2DH 2T VI HE
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116 STOPEw FE

UARTCRI<STBT>T(fEA by 7y PR (1 EY M2 E Yy b)) OFRNPTEET,

117 /NYT 4«

UARTCRI<PE>T/8U 7 4 AN %A . UARTCRI<EVEN>T/NY 7 ¢ OFIH (5B #3% & L %
j—O

11.8 EREEE

11.8.1 T—52XE8E

UARTCRI<TXE>% “1712%& > F LE9, UARTSR ZHe# i L TBEP =<1 & 1% TDBUF (i%
BT =Ny 77T — 2 aEZIARLET, BXALEITE UARTSRTBEP>IE 0" 127 U 7 &
NTF—EZNEEY T P VAKX CEREEIN-%, TXD WL VIERE DS EF o nt s A s
NBHTF—HIZITZAZ—FEy b1 By b & UARTERISSTBT>THRE LD K v 7 ey F B LW
NUT 4By N(NUT 4 &0 OHE) IR ES, 7 —Zi5kA— = NI UARTCR1<BRG>
TERLET, T—XORENMED L EEI Ty =TT 4 7 77 UARTSR<TBEP>L “1”7 |2t
v b &, INTTXD BV iAHZ D HAE L 9,

UARTCRI<TXE>? “0” OREE L TNUARTERISTXE>IZ “1” #FEXIAA TS TDBUF IZIEET
ANEZIAEND FETOM., TXD AT H” U~ EES vk 3,

EEEIT OIS, UARTSR Z35H4H L€ 5 TDBURIZT — % % EXIAA T EE& W, HAHE
V& . UARTSR<TBEP># “0” 177 DS N T HENBHES N T A,

11.82 T—H2ZEEE

UARTCRI<RXE>% ¢17iZ% >y b LET, TOHIRXD Wi+ 67 —X 25157 5 &, RDBUF (3%
BT =2y Z9WCRET HF ML SN ES, SOLX, EoNTLK DT —HXIZIFAX—FE Y
MRSy 78y NBXOXRY T 08y R(AVT 1 H Y OHE) BfmEhTnEd, Ay 7E
v RIS &RD LT =2 BB IHE K RDBUF (27 — 2 N 7 7)) IZfink S -tk ZEN
v 7 7 77 7% UARTSR<RBFL>23E > h&7FU, INTRXD H W IAALNBHAE L ET, 7 — FHRikAR—

— F % UARTCRI<BRG> Ci#ER 5F9

FHIZEENTZ L &L, A= N"TI X T —N54ET D L RDBUF (25T — XNy 7 7) ~D
F— M TONTHESIvE T, 7277 L. RDBUF NOTF —Z I B 5252 T8 A,

&) UARTCRI<RXE>Ew b 20N IHRE L CREBEEFILSEIHE. ZEBESTT LIEEICAMNL
BYET, L. ZORETFTIRICEVWTIL—I VI IS—MRELEGES, ZIEMEELESEHE
BHERWEERHYETOT, JL—IVJIS—REKR. RIBREEZEBL TSN,
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119 RT—H2RITZY TMP86FH47BUG

119 RTF—H2RITS5YH

1191 NYysF4I5—

ZET = DT—=HE Y "L HRE LR T 4B, ZEENENIT oy FERLR-TNBE
xR T 45 —7 5 7 UARTSR<PERR>D “1” I2t& v b &N F UARTSR %@t &t L7214,
RDBUF % #iZx 9 & UARTSR<PERR>Z “0” 27 U7 &N FET,

RXD ¥ F X AUL P y Stop

VIMLYRE XXXXO** X PXXXX0*

UARTSR<PERR>

INTRXD &l Y 5A

X 11-5 /\1) T

1192 JL—229I5—

ZEF—HZDSTOP Ey & LT S NN S
UART&%?ERR>% “r’ ~t/zF‘J<i J ['S : %. RDBUF % it H 9 &

RXD % X(ﬂ (ﬁ‘ﬁ“ Evk
CITMLYRAE / 79Q(O** X XXXXO* X 0xxxx0
NN =
UARTSR<FER ! SR®MD')— Fi&
L) TS [ s
1
INTRXD &l Y 5A |_|

% 11-7X—\>/7“13—o>§%$
11.9. ‘!i@yz— @;§>
AP SIVTWDHIRIET, ROT—XDZENEE Y METT

A =TT Z 77 UARTSR<OERR>7 “1” Ity FENET, ZOBRE. ZIET—X1E
7 NZET—Z Y NOF —Z 1T A2 51T £ A, UARTSR # 3 H L7-%. RDBUF %
4T & UARTSR<OERR>IE “0” I Z U T &NE 1,
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UARTSR<RBFL>
RXD ¥ X B#EY bk )4 Stop
CITMLURAE XXXO** X XXXXO* X 1xxxx0,

RDBUF yyyy >®
UARTSR<OERR> ' i R(D - |~1§;
INTRXD %1 Y A Qﬁk

117 A —INS > ITS5—

%) A—/\5I5—75% UARTSR<OERR>#% I 7 < REEEEEL UET
Q

1194 ZENVYTF7IIL

{55 —# % RDBUF (ZH Y jATe & UARTSR< >H €171 ia“ UARTSR % Fi 7
H L7=%. RDBUF /b5 — & &t H SR<RBFL> 7 TEINET,
(N
RXD #%F X BRREw k y Stop
SITRLORA XXXXO0* \/X/lxxxxo
A 4
RDBUF X XXXX
UARTSR<RBFL> '/ UARTSR D) — K
| RDBUF DY) —KTH U7
INTRXD | Y @g\ |-|

‘Jj
UF (25 —Z M % 2L X DFE Y TDBUF DF —FNEEV 7 MLV RA X ITHREE NLE

{:.73>B%JﬁAézh%> & X UARTSR<TBEP> “1” |2t v F &#uFF, UARTSR %34 L7-1%. TDBUF
A & EEjATe & UARTSR<TBEP>| i “0" IV TENET,
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19 RT—ERIT3Y5 TMP86FH47BUG
F"ﬁ‘ N el
TDBUF XXXX X yyyy -——- Xzzzz
4
I RLIURE Fekededon] X 1xxxx0 ! X *1XXXX — - — - ****1x X sekesedx ] X 1yyyy0 x
1

!
i .
| ;
TXD ##F \y Start :' Bit 0 X = #Bit ? Stop
1
[}

|

1

1

: 1

1 [}

UARTSR<TBEP> 4:/_\ o !
: O V/ JUARTSR 01 — K%

INTTXD 21Y A |'| . % BUFDSA hTH YT

1196 ZEELKTISY

EEMNK T L, TDBUF NIZE# Y 0 F —
UARTSR<TEND> “1” 1Tk v hENET, T
UARTSR<TEND>{X “0” (227 U7 &NnE7,

RGN (/s

ST G (LGS X o X
g (RN

1
1
TXD $iiF X /\@jwp - w R Start ',{ Bit 0
NT—
UARTSR<TBEP> @ \ /
1
UARTSR<TEND> i/
)

=17 DL x)
PR En D &

\

I

%

INTTXD E| Y A
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TOSHIBA

%12&E 10Evw kAD a2/\—%(ADC)

TMP86FH47BUG 1%, 10 ¥ M3 fERED BRI L AD 22 > S—F 2N L TV ET,

12.1 R
10 B> b AD 222 3= O g 2 X 12-1 IR L E T,

g L 2 Z ADCCR1, ADCCR2, ZE#ifii L ¥ 2 Z ADCDRI1, ADCDR2 ¥ /DA =t /"—%  H 7 /Lik
—/L REIEE, a8 —%  BREEEE 7 & TR S CunEds

DA v /A—4
A S s ¥ W] Avss
s ! R2 R R/2
AVDD ™ togoo 77 LA A
ANELY S oo o BE
i R—JL FEEE 75
ANO [ J—]a v " . :
|
Y 10
} : 7] 7

FFHBEI N\ i
I DA
AIN7 [ J—]n 97k B RZEAR A B

SF L2857 INTADC
A A \ ~ ] -
4 | = N N = BT [ >
A ZTA [
SAIN|  |AINDS ZEPIE 8 2 [eocF|ADBF
\amp ) €| |ack \ 4 Y
| aoceri—|{ apccrz | | Abcori || ADCDR2
ADI VN2 L PR F1,2 ADERIEL DR 21,2

E) AD AUN—4EFERT L. TFRIANEERADNOR—F LR EBABEICHEL TS, FHL
<IE. IO R/ bDEESBLTLLE S,

12-1 10w MAD O /\—4
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%12% 10Ew k AD 3 >/3—%4(ADC)
122 %l TMP86FH47BUG

12.2  Hil{E

AD I RN—F T IRD 45D P AX THERESILTWET,

1. AD 2> _R—Z i L 2 % 1 (ADCCRI)

AD BH%AT 5 7 a7 F v RV ORINE L OEMEE— ROBIN & AD = 23— OF4A % HlH
TAHLIAXTT,

2. AD 2 U =l L ¥ A Z 2 (ADCCR2)
AD BRI ORI E | DA 22— % (7 X —{Ht) ORGP D L U A X TT,

3. AD 254l L 2 % 1 (ADCDRI1)
AD a2 U R—=H L L o TEBENT-T V¥ R EZ BT WX X T4,

4. AD ZEH#fii L2 % % 2 (ADCDR2)
AD U N—Z OEMEREEZ E=F T 25 L U AH TAY

AD A UN—FHIEL R 4E 1

ADCCR1 7 6 5 4 3 2 1 0
(001CH) | ADRS | AMD | AINDS | SAIN (#¥EBME: 0001 0000)
ADRS | AD Z#pats & N
: AD ZE #faffa
00; AD EET 1« £—3b
AMD AD HHEE— 01: VI LDIF7RE—FE~F
10: Reserved
11: JE—FE=F
N , o: TFRIAIARSTIL
AINDS | 77 BT A 1 PFRIRDTrEETIN
0000: AINO
0001:  AIN1
0010:  AIN2
00" - AIN3 R/W
0100:_AIN4
0101T: AIN5
0410 AIN6
SAIN FTHRYTADF v ILER o1 AINT
1000: Reserved
1001: Reserved
1010: Reserved
1011:  Reserved
1100: Reserved
1101: Reserved
1110: Reserved
1111:  Reserved

E1) THOTAAF v RILORRIE AD ZHREILIREE (ADCDR2<ADBF> ="0")T{To TL &Ly,
E2) FHFRATAAFYRILETRTT 4 E—TILIZT B5E(E. AINDS Z"1"IZHREL TLZE0Y,

E3) THATAAFR—FEFRAICH>TWETH, BEZREDEKRTAD ERPIFR— FHARFERTLAEVT S
W Ffz. PTFRITANERETDZR— ML AD Titth, ZUEOBLIMESZEAALEVESITLTLESL,

$¥4) ADRS [&. AD Z#ifith#s. BEIMIZ"0IZZ U7 ShES,

$¥5) AD Z#ithZ ADRS DBEREIFTHHENTL &L, ADRS DERFEIL. ADCDR2<EOCF>[Z TEMART L= &%
HRZ. HDHVIEEIYRAAES (INTADC) HAER (BIYAAREIL—F UG E) ITT-oTLESL,

$¥6) STOP F71=IX SLOW/SLEEP E— FZ#E8HT 5 &. ADavN—2H#HL X4 1 (ADCCR1) [TF_RTHHLEhB &
EHICERAADNTELRLCRYET, BUAD aVN—42 %#EAHT 554E. NORMALT E1zI& NORMAL2 E— K~ER
#%. ADCCR1 #BHREL TS,

$¥7) AD aUA—AOHEEL, NORMAL1/2 & U IDLE1/2 E— KTEMTY,
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AD O VN—AFHLIRA 2

ADCCR2 7 6 5 4 3 2 1 0
(001DH) |IREFON| " | ACK "o" (#¥)EA1E: *+0* 000%)

0: AD ZHarh D AT

IREFON DA O v/\— 55— ESilic
I VN—43 (55 —En)DERRRE 1 BB

000: 39/fc
001: Reserved
010: 78/fc RIW
ACK AD ZHEFEER 011:  156/fc
(EmEEREBIE TRRERE CSRBEEY) 100:  312/fc
101: 624/fc

110:  1248/fc
111:  Reserved

1) ADCCR2ZMDEYW F4IZIE"", Ev FOICIF"0"EDLTEZTAATLEIL,

£2) ADCCR2IZHLU—F&SZEERTTSE. EV 76 FAREEHNFARENET,

5¥3) STOP %1-I% SLOW/SLEEP £— F%iE8T 5 &. AD 3 N~<4a 4L 2 4°2(ADCER2JIEF N THHE SN D & &
BIZEAABNTELRLBY FET, BUAD aUN\—2 #FHHFT 58551&. NORMALTFELZIFNORMAL2 E— F~EIF
#%. ADCCR2 #HEE L T =&Y,

& 12-1 ACK 5% & BB BRI D % a5

H p L 16MHz 8MHz 4 MHz 2 MHz 10 MHz 5 MHz 2.5 MHz
ACK

000 39/fc - = - 19.5'us - - 15.6 us
001 Reserved
010 78lfc - = 19.5 us 39.0 us - 15.6 us 31.2 us
011 156/fc - 19.5 us 39.0 us 78.0 us 15.6 us 31.2 us 62.4 us
100 312/fc 195 ps. 39.0 us 78.0 us 156.0 us 31.2 us 62.4 us 124.8 us
101 624/fc 39,0 s 78.0 us 156.0 us - 62.4 us 124.8 us -
110 1248/fc 78.0 ps 156.0 ps 7 - 124.8 ps - -
111 Reserved

A1) LERERA"EDOIEEIXITHE VG S i S EIKFEIRE K
¥2) TMEREIE, 7O EEEE(VARER)ISE > TUTOBBUEZRERT HESIZHRELTLESLY,

- [VARER =4.5~5.5V Kf 156 us LA E
- \WVAREF =27 ~5.5V B 31.2 ps Lk

AD ZHEL X4 1

ADCDR1 7 6 5 4 3 2 1 0

(001FH) | AD09 | AD08 | ADO7 | AD06 | ADO5 | AD04 | AD03 | AD02 |(%JJ,HJ11|‘E: 0000 0000)
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%12% 10Ew k AD 3 2/3—%4(ADC)
122 #l# TMP86FH47BUG

AD ZEHfEL R 4A 2

ADCDR2 7 6 5 4 3 2 1 0
(001EH) | ADO1 | ADOO | EOCF | ADBF | (#DHA1E: 0000 ****)
X 0 ZHRBTEILLE RS
EOCF | ADZE#HET 754
Z#R ” 1. EBRET Read
0: AD ZE#fEiteh only
ADBF AD ZH#: BUSY 754
7 1. AD Z#ETh

i¥1) EOCF (&, ADZEHEL X4 1(ADCDR1) 2 —KF§ 3 L"0" 2V Y PERET S DD, AD EREREZHALET &
Z(E. (ADCDR2)% 1) — K L1=#%IZ(ADCDR1)Z ! — KL TL &Ly,

7£2) ADBF (& AD E#RBICE Y™ ICE Y bSh. AD EBREMENKRT T HEN0Y U7 EhET, FI-. STOP, SLOW £
— K #REgTHELTITHLIVTEINFET,

7¥3) ADCDR2 #FAH L1=HE,. Ev F3~0[EFEEHYFET,
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12.3  ##ae

1231 YIFDIT7RE—FE—F

ADCCRI<AMD> % “01”(Y 7 b7 A X — hE— F) [ZREH%. ADCCRI<ADRS> % “1” [Ti%
ETDH I EI2L Y ADCCRISSAIN>THRE SN 7= 7 F 1 7 A DOEED AD % Bt L £,

AD ZEHHE Tt ZEBER % AD ZHAE L % & (ADCDRI,2) IZHé CDR2<EOCF> (= “1”
Tty 5L &L HIT AD Bk THIVD IAZ (INTADC) ZFE L 7,

DEFRE (FAX— M) IFT7HLRNWTL 72 &V, ADCCRI<ADR
BPHET LIz 2 & i, 52 WIEHI VARG S (INTAD

ADZEH#R #— ADZEHR 2
ADCCR1<ADRS> |_|

| V
ADCDR2<ADBF> | |
y X
ADCDRI(DKEE g X IEEESERR. X EETHEE
ADCDR2<EOCF> [ ] ((\\ 0, 5% o LIssY
e = -
INTADCEI Y AHER [ & /ﬂ/\\ J
ADCDRI1MFH#AH L \))

N EBEBERD P V)
) S SiAH L
ADCDR2MDEiHH L ﬁ <\ﬂ ﬂ
K/:z#ﬁ.ﬁ%@ THERD
FiAH L FAH L

1232 YE—FE—
Anc%%w#ﬁémﬁm HIFEED AD Mk 8 8 LT\ £ 7,
Ri<AMD>% “117 &M‘:— RWZEREH . ADCCRI<ADRS>% “17 |[ZRET D Z &I

@Z* EBIALET,
fi& S 40 AD ZE#afifl L ¥ A % (ADCDRI1,2)IZH#I L. ADCDR2<EOCF>{Z “1”
SHGE T E D IAZ(INTADC) & 364 L £47,

=14 5121X. ADCCRISAMD>(Z “007°(7 4 B—7/LE—K) 2 EZIAALTLLZEN, AD BHEE
AR IE L E T, 20 & EOEHRMEIT, AD ZBHE L A X ITIFBM I E A,
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%12% 10 Ew k AD 3 /3—%(ADC)

123 e TMP86FH47BUG
ADCCR1<AMD> :X “11” X “00"
ADZEHR 54— bk
ADCCR1<ADRS>
TR VAECE L B D O
Y Y
ADCDR1,ADCDR2 T X 1A B EHAER X 2B EHER

ADCDR2<EOCF>

INTADCE| Y ;A&

ADCDRI1&EAH L

ADCDR2&EAH L

TONTEHEL TLZ&E W,
AD A 1T ¢ RVTEIR(SAINY IZ L D AD Z5# Py RV EER LTS EEN,
V=Nt % BT a S AIAIEST I E LTI EN,
ATFTOEITHEELTLEEN,
EHREL TSN, BHEFFHOBREIZ DOV

AD 2o N—XHIH O EE— R Z 7 =T, U E— FE— )% (AMD) |2 CTHE
LTL7ZENY,
4 7R
) O 12-1 & T2 T2 0,

B L T 7280,

W

1L 2. . W= 2 il L A & 1 (ADCCR1) @ AD 25744 (ADRS) 12
P B ERGE Vol X — MDA, BEHIZ AD Bzt L £,

AD 2 Hafil %1 (ADCDR1)» b Z#afER Z A M7 & BOCF i% “0” 17 V7 SivE
4, 7277L. A L A% 1 (ADCDR1)% @i H RN A # 2 1T - 7285415, EOCF
X 0”7 U T SETHA, BEFBERITROEBRE T £ TRl O RE2REELE T,

4 ADZEHINTE T 9 BB\ AD ZEHafi L ¥ A ¥ 2 (ADCDR2) O AD ZE#af& T 7 Z 2 (EOCF)/3
Q’ I v b &duAD LGRS AD ZEHfE L2 A % 1 (ADCDR1) . AD ZEHfEL 2 % 2
ADCDR2 ’*%a % i 4, F£7-. TOL & INTADC EI W IABERMNFEA L ET,
5. %
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(a7 i) ZEHER] 19.5 ps @ 16 MHz 38 KX OV 1 7 A 15 ¥ /L AIN3 Ui -2 B8R, AD % 1
[FIfTVE 9, EOCF % il L CAHE Z7tA M L. RAM @ 009FH FHIZ A7 8 B v b,
009EH FEHIZ L2 By hOT—X &ML ET, MEE—NIZ, Y7 hUZT7AX— |

:E‘b_‘ F“(“j‘o
D(R— FDEEE) : s ADaVN—SDUL PR EHRET HHIZAR—H
LR #BYISHEL TS,
: : (F¥MIZ /O R— b+ BLTLEZEY)
LD (ADCCR1), 00100011B ; AIN3 Z3#E{R
LD (ADCCR2), 11011000B
SET (ADCCR1). 7
SLOOP : TEST (ADCDR2) . 5
JRS T, SLOOP
LD A, (ADCDR2)

LD (9EH) , A

S
LD A, (ADCDR1)
LD (9FH), A @ @
12.4  AD ZH#i#5 (D STOP/SLOW @
BEHOIFRT S, AD = "—& %

A ’ ZA

FV-, BHAERIIAE L 20 £9 (70
3/SLOW &— K% Z L&) § 5 mijls i/
HLTL7EEW), £72 STOP £ 721X'S] . AD ZEHUIBEEIMICHBE L EEA

NS LA
DT, LEIJSCTHE AD A f LIEEW, BB, 7THhu 7 EEEFIZEBMNICT Y Fahd
720, 7T u 7 EERERA~OEROMNIARITH Y T8

HIHE & %3 (ADCCR1, ADCCR2 (3 '“* ZAIHE
BlE TCOEBER L7 T ENET 5 4 p
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% 12%E 10Ew k AD 2 >/3—%(ADC)

125 ANTBEEEHRFER TMP86FH47BUG

125 ANBEEELEHRGE
T ANEEE ADEBRINZ 10y T U X EE I 12-4 O L 52 LET,

3FF, + —

3FE, T+ — D

3FDy T v E i@

02y T % ~ @

o1, 4 —< Q& Q'
/{N VABEF%

((
)
~
=

TR O >
AN
N,

| | ( | | >
) T

T T T T : > x
2 3 1021 2 1024
Vo= PN

12-4 77—n’7‘@AD' ~. Bﬁﬁ%

@©

QY &

Y
Sk

=~

o
~ 4
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126 ADaV/NN—ANDIE=EFEIF

12.6.1 7F 0T ANinFEEEEH

7 a7 AT (AINO ~ AIN7) 1Z, VAREF ~AVSS ] T 72 &V, Z O#PHSOBIES A
NEIND EXDANI T DOEMENPAREL 720 £, F7o 7 2 A b1 OEBREIC & %

HAET,
O

TF 1 2 AT (AINO ~ AINT) 1E. A HE— b & FAICH @“ 7 u s AHOnTFh .

MEMEHLTAD B#E2FEITT 256, ZNLINOR— MDA HmAIEETLRVTLS E &V,
AD BHIESENMET T 2580860 £9, 72770 7 AL . BEEET AR ~D A
WAL B 74 XKV EEEZS T HEARHY £7 B

12.6.2 7045 AHNERIFEF

12.6.3 /A XA%E
T a7 AR ONEE MR L, X 12-

B — S ANREWNEE ) A X E DB E %
SKkQUTIZARD KOG LTLLEE N,

AINi % kQ(

HEESE 2 ‘% oF (p)
5 kQ (max)

F)i=7~0

I12 I:I/JJUJ% i [ #& & A A i AL R 45
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F13E X—F20xA4U7 v T(KWU)

TMP86FH47BUG (%, P20(INT5/STOP)¥i 1-LASMZ STOP2 ~ STOPS @ 4 D 1-T %, STOP & — R fif
BRSAIRE T,

STOP2 ~ STOP5 ® AJJC STOP & — R&figfrd 5354A . STOP Ui Dimfh I E B AL T,
DOWNWTIL, Bl 13241 22 L TLEEN,

R

g={1118

13.1 &R

INT5
4—1 oé} -

ALy TE—F

ERES

(1CHER) °< [ sTop2
°< [ st6e3
°< [ stop4
0< [ stops

STOPCR [ }015 [l
(0031H) |oelelo
= ENE e
wn|nlnln

13-1 ¥<=F>o0x A4 7y IEE

13.2 i
STOP2 ~ STOPS ik, X=A2 7 =4 7 T/ 7 HlfHi L2 2 % (STOPCR) IZ L - T, % Z & 1T STOP
T — NOfERRIG 2 77 i/ 3 2 2 L V& 297,/ STOP E— ROMFRANHEH T 2mHEH 50
/O R— D LI RB/E 0 R FIRBEIEERE L TL 7230,

F—FrozA Ty THBEL IR S

STOPCR 7 6 5 4 3 2 1 0
(0031H) | STOP5 I STOP4 | STOP3 | STOP2 | ‘ ‘ ‘ (¥DEATE: 0000 ****)
0: & Write
STOP5 | STOPS fi##F (= & % STOP E+ FfZk& -
1: gl only
. . 0: % Write
STOP4 | STOP4 (=& %-STOP E— FfZk& _
1: 557l only
. . 0: % Write
STOP3 | STOP3 ##FI=& % STOP E— Ffzk& _
1: 557l only
. . 0: % Write
STOP2 | STOP2 ##FI=& % STOP E— Ffzkk _
1: 557l only

13.3  Hae

STOP E— ROEENI T AT AL AKX 1 (SYSCRI) (ZTITV, fEBRIX STOP & — RAEFRINFFA] ST
V% STOP2 ~ STOPS S 1D WF D % “L” LT 5 Z EIC L ViR TE £ (11,
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13.3  #he

TMP86FH47BUG

*7-. STOP2 ~STOPS5 Mgt DIRAEIZ., AT A VO R— MDD LI AZZHLETZ LIC L VR TE
FIT DT, STOP E— REKEIT SR STOPCR IZ L » THA SN0 F D LU “H” L-ULZ7e -
TWDHZ EaMERL T IEEW (FE2.3),

i£1) STOP E— KRR E L v CfEKRE— F (SYSCR1<RELM> =“0") TIT55A. ¥—F 29z /4 07y THEL S
A 4B (STOPCR) [C&k 2T STOP2 ~STOP5 ANZTARTEIIZT HHh. AAMNFRIIHhTLVS STOP2 ~STOP5
IiF% STOP E— Feh “H” LARJLIZEELTL S,

E2) LARLHEBROBE. STOP iiF#H KU STOP2 ~ STOP5 fGFNDWTFNMMERD LML THSD & STOP E— KIC
ALY, EBICHEBRI—TURIZHBYET,

E3) XF—FArVzA VTV ITARER— FARIAARBENNRMLEZYVETOT. ANBEFOUEZWNMESZNENL
BRHYFET, > TSTOP E— FEFHHIIZHR— FAAIZK > THRELEEX. =DV T4 07y TAIDR
HLRIWERLGDEENHY ET, (B 13-2)

4) STOPimFIE. ANZEZLETEHENHY FLHADT, STOP2 ~STOPS AAISL>TSTOP E— F%EKRT 5
B4&3. STOP ixF% STOP E— FEKRADIHF L L THBELE T,

E5) F—F Uz ATy THEL RS (STOPCR) IZ& 2 TAAMNHFAT SN WS F—F o497y TiH+F
I, ERERI’FNETOTTFAIEREFMNMLANVTLIESLY,

£6) STOP2 ~STOP5 AAIZk>T STOP E— F£EMERT 5 (‘L” LARJWIEE(E. STOP E— Kh STOR WFEw g
“L7 LRIVIZEELTLEEL, (K 13-3)

A— kAR <|‘ D asis
F—Frrz1y —<GE
Ty ITAN

1832 X —FA I DT Y TAAERF NAA

a) STOPH#HFDIHAE b) STOR2 ~ STOP5 ®MHFA
STOPI#HF | STOP#HF"L"
€S STOPRER
STOPE—F " STOP2 —l—
€«—— STOPRRR
STOPE—FK "

13-3 STOP ifF & STOP2 ~ STOPS5 ¥ D& S IE{L

% 13-1 STOP £— FOMBRLNIL(T v D)

BRERLANIL(T YD)
IHF 4 SYSER1<RELM>="1"
2) SYSCR1<RELM>="0"

STOR "H'L AL IbERYT YT
STOP2 LRI AL GE1)
STOP3 LRI EAZLE GE1)
STOP4 LRI AL GE1)
STOP5 "R AR GE1)
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FTI4E T3y arEY

TMP86FH47BUG (%, 16384 /XA k (7 KL A CO00H ~FFFFH) 7 7 v 2 A€ U Z#WNjE L T\ ET,
77y vaA®) OFZALHER EORBENL, LLTD 3 2DOE— N TETARETT,

- MCU=E—F

MCU £— Fi%, CPUDHINZ L~ TT7 T v v a A 2T 7k
— 2 a VOEEERRSTREET T T v v a AE Y OEX SN
T NRTEERT 7 — LT =T OEER SICHHTE £

- YUT7J/LPROM E— K

E— R T, 77U
s, oY 7 by

R EICHATE £,

- /XFLJLPROM E— K @
3F7 LJL PROM E— Ri%, ¥ — K 3—F i

2AEFVE LTI T a2 ARV RT Y KT, 7 RER/ EREHIET 5
CEWEVEEIIT T vy a AR ) AU L _&ﬁf%%ztjmﬁ7A§4&@%ﬁ~

. 5 E WIZT T v o AE Y il
LY AH (FLSCRYZEM LET, ARET 1 b : OME—RTY T v¥aAt

U HIEFLSCR) M L7 T v & o A ~
1) BROTF—42Y—FTRESINT L\

F2) BEROT—%2L—bFTRES 1=

Y
Sk
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4.1 I TMP86FH47BUG

14.1 %
77 vvaAEVIE, 7T va AEVHIE LY AL (FLSCRIZ L - Tl s vE T,
759 arEVHIELIOSRAE

FLSCR 7 6 5 4 3 2 1 0
(OFFFH) | FLSMD " (#DER1E - 1100 ***)

1100: AX Y R— VRADETEEL

S 1 SR —H2
g’ HIEIOARLEETTIR  cotrazy ky—r L R 0RTERT RAW
ZD1th : Reserved

FLSMD

E1) ISvLarEYDOIATY KO—4 U RIE, FLSMD=“0011B" BED LEDHETHHRTT . TRLUNDBRED & =
ARV R URERFTLTHEMEGYET,

$£2) FLSMD (&, “1100B”. “0011B” LISMEEELAWLTLEELY,

E3) FLSCRIZ®HLTY—F@®FEETTSE. EvV F3~0 EAEENGEHFRENET,

1411 75932 AETYDIATY KY—4 L ZHI#H(FLSCRLFLSMDS)

7Ty va ATV, RS T AT A0 I OBIMEIZL LD T Iy T2 A OFES
ABEFHIET 572912, SV VAZIZE ST, FIHv v a AFTANBTAT Ro—F ADF T4
BIETDHZENTEET (TA4 T FY N a~vy KU =Fy ZOFETETFA[T 5 & X 13,
FLSCR<FLSMD>% 0011B IR E L EF ooy Ry —HW /X0 ET 22T 5 & %1%,
FLSCR<FLSMD>% 1100B |Z3% & L £ ¥ U & ¥ FME, FESCR<FESMD>(X 1100B iZ#J#ilb s, =
v R =V AQETIIERILOREL RV ET, BHILTT v T a AT OEXIALNEEEITD
L X Z[&% . FLSCR<FLSMD>% HOOB IR E L F 5,
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142 ATV bY—4 2R

MCU F— FEBLIOV U T/LPROM E— RDa<w Ly Ry —4F U AL 6 >Da~vy RbERSNET
(JEDEC H#f), £ 14-1Za~v o Fr—r 205 MarLET, a~v F—F U ATHEET L7 L
AU FAL 12 By b TRk S U E 97(5F 14-1 @ BA, SA, Security Program @ FF7FH % [%<), 7272 L kAT 4
By MI, 77 v v aXAE YRy 7 SN TV LHEEOMNNERET 2HENRH Y £7,

£1412aA72KY—H VR

o 1st Bus Write 2nd Bus Write 3rd Bus Write 4th Bus Write 5th Bus Write 6th Bus Write
axyk Cycle Cycle Cycle Cycle Cyclé Cycle
=R
Add Data Add Data Add Data Add Data Add Data Add Data
BA Data
1 Byte Program 555H AAH AAAH 55H 555H AOH . .
Gx1) GE1)
o484 L—R SA
2 e 555H AAH AAAH 55H 555H 80H 555H AAH AAAH 55H 30H
(4KB B D &S HEE) (x2)
FyIM4L—2R
3 555H AAH AAAH 55H 555H 80H 555H AAH AAAH 55H 555H 10H
(B2EHEE)
4 Product ID Entry 555H AAH AAAH 55H 555H 90H
Product ID Exit XXH FOH
5
Product ID Exit 555H AAH AAAH 55H 555H FoH
6 Security Program 555H AAH AAAH 55H 555H ASH FF7FH 00H

E1) BEAAEFTOITFLRET—REHRELTLESD,
*2) FRLAOLEHE 4 EY FTHREENARRSAES.

14.2.1 Byte Program

1 A NHEALTT T v v X AE VOEZIALZIAOCE T, 4th Bus Write Cycle TEXIALZITH T
RLAETFT—=HEBELET, 1 N\ FH72D OEXRAHFERFNIRK 40 us T, EZALBK T T
HETIEH, o a~y Ru—F A5 T7T5 20ERNTEFHA, BEIRAAK T E2HRT LI, 7
T vy aAEY ORI FERRICK LY — FEEEQEIFET L, F—T —F BHAAAEND ETH—
VU T mTOWETESRABFILY — R 5 B/ 6 R L 7,

F) BIST<AR(FFHZEL)NESAENITTILADNT FLRIZHL, BET—20EZAHETI5
B, BOFAL—RERRFFYTAD<RIZE2T. MELTEDT FLADT—2 EHEL-RIZER
HEERFTCTREL,

1422 +®I9B AL L+X(4KB B DEFEE)

AKINAREALTT T v X T ) OWEEITVET, HERPHIL, 6th Bus Write Cycle 7 KL A D
H7 4 ¥ /P CTHRE L 4, #HlxIE. FOOOH~FFFFH @ 4K /A bk Z{HZE3 5841%. 6th Bus Write
Cycle~& UTC FOOOH~FFFFH O D7T RLAEZBELET, b, E7 XA L—RF, ¥ VT
PROM B— K. MCUH—ROLELTT, /87 L/L PROM E— RO L X 3EEL TH A,

UK A b pfo ) DWHRIE, RK 30ms TF, WMESKTT2E T, fanavy Fy—ry
AZFATTH 2 L TE EE A, MR T TR DI, 7T v Y AT Y OR T FLAIZHL
Y — Rfrfk 2B L, =7 — 5 SEAAENS ETH—Y v 7 £AT 0 ET, WEPIEY — KT
BEEICE Y b 6 BRIELET,
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142 ATV FI—7 R TMP86FH47BUG

1423 FvITAL—R(EEEE)

7T vvaAe)OLEEAEELET,

AEEROMERFRNL, &K 30ms T, HEMKTTIHETIE, oa~vy Ry—F7 v A &2FE(T
HZENTEEFRA, MERTZHERTHICE., 77 v a2 AEYOR—7 FLAICH LY — Rad
Z2EIEITL, F—TFT =2 RmPAENDFETR—=U T 2TV ETLWEEFITIY — R 5EICE Y
FeMREELET, 7B, WEINEROT — XX FFH L7420 £,

14.2.4 Product ID Entry
Product ID Entry % 52173 % & Product ID E— R23EHE) L £ 9% ProductiD £E— R, 77 v a2 X

EVIZHLTY — RS & RITT 5 & ¥ —1D, 77 v ¥ < ID, Security Program A7 — % A% % 5t
AT ENTEET,

5% 14-2 Product ID E— FEFD 1) — K{E

F7RELZR R St SN BB
FOOOH RS —ID 98H
FOO1H 73vvavyn0ID [41H

OEH:. 60 K /¥ ~
0BH: 48KJ\1 +
O7H: 32K /31 +
FOO02H 73y av4R 05H: 24 K731 +
03KH: 16 KX+
01H: 8 KWAb

00H: 4K/ k

Security Rrogramy FFH: Security Program-#ZFRIK 58

FF7FH 4 .
ATFE AR FFH LL4}:‘Security Program 5% 7€ 1k #&

) 7 FLRFOO2H (75 xata4 X) IE, BEBCABETE TS V1 AT YDBRICE>TREYET,
BIZIE 60K NPT )y a AT ZRNES SHEMTIE, (FOO2H)Z ) — K% & “OEH” HGmAHE
nEYL

14.2.5 Product ID Exit
Product ID-E—RZ#& T LE9,

14.2.6--Security Program %7€
7T 2 AR WA UCYS N7 e 77 MBI A M a7 7 MagxE LET, Security Program
ERETDHE, NTUWPPROM ET—FRDLEETT a2 AE VDY) —RFRBIOTA PR TERLAR
DEF, YUT/NAPROMSE— RO L XL, 7Ty vaA®R)EERIa~<vY FBLIORAM r—4
o<y RRFETTE R 720 F9,

Security Program i% € Z iR 3 2121L, Fv 7 A L—R2AZ2F4TT H0ENH Y £, Security Program
WERTE SN TND)NE D D EMEGET 5121E, ProductID £— FTFF7FH 2V — R L £ 3, FHlIEER
14-2 #Z ML T 72 &\, Security Program D&% ERFH XA K 40 us T, Security Program D F%E )
BTTHETIE, hoa~vry R =7 AZ2FATT 52 N TEEH A, Security Program DFEXE#4&
TEERTHIZE, 77 vy a2 AR UOR—T FLAZH LY — FaaaE 2 FET L, B—F—#»n
FAIAENDETHR—V 7 E2ITWET, Security Program OFEEFILY — RTHEIZE > b 6 B
iR L ET,
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143 +JIEw + (D6)

77y a At DEZIAR, T v T A L—A Security Program ix ED AV R —0 U A& FATT
L, INOORMENRETTLETOM, V—RAXb—va L ilho THANENDIT—FD6 Yy
NE (D6) DfEiix, V—RT2EIENAKIELET, ZNEFHT L EKUBEOK T 2 Y 7 MICHERT
HIENTEES, BHIZT T vy a2 AFYOR—=T FLRIZH LY — Fasx 2RFETL, F—7T—
A INFRAIAEND E TRV T E2TNET,

B, 772 AEYDEZRLR, F v A L—A Security Program
FITL#, BRPIOY —RFAXL—ra T — RS b7 ey M

avy No—r v A%
AT 0 £,

Page 149



F14E TJZ3viatrxl
144 7S5y ParEYEEADTIER TMP86FH47BUG

144 2592 rA®Y)EEHADT7IERX

7T v a A Y OFEXIAKRAEE/Security Program FXERF L, 7T v 2 AE Y OFT N TOMHEKIC
TU—F, 70l L7y TFE2F 7T NTEETA, o T, 7T vira ATV MHEKIZ iﬂ/f
INHOEEEIT O & XX BOOTROM fEiE L < 1 RAM fHI Lofl#E 7 e 7T Ack-»T7 7 v =
ARV ET VR ATHLENDY ET (7T v a AT )07l I ATHE T 7y a AT 2 EXH
2D EEFTEERTA), INOOMHEE ETHIE 1 77 A %373 51213 7/LPROM £— K, £z
IMCU E— R&FEHLET,

E1) ISUVaAEYEEBDEERAH. HFAHAHELIE 1N, FEAL, HERIEBEE 1L AN A BRI TEITAIRE
T FAHLIZCDONTIE 1 DOEERS TETIARETTA, EERAAHEIODLTR IF VY R—4S U RA
XZHEALTOWET DT, HEOEEGFTERTTILENDY FT,

¥2) BIST—4(FFHZ280)0EZRAENETS Va7 FLRIZH L ABETCADEZAAETIEE. €4
BAL—RFEREFYTAL—RIZE 2T, BhMELTEDT FLRAD T8 & BECHEKICEAHERITLTT
Sy,

1441 2 YTF7IPROME—FD TSy a AT UM

U 7L PROM E— RiZ, BOOTROM LI PO HESINEAIE 0 /7722 hoC 7 T v ra A
FVET VAT DHE—RTYT, 77 v a AT Q7 8AEF1T LAY 08EL, ~ ) 7L
A >4 7 = —=Z(UART)DIEE T — Z 2 & > THGRIICHA T T O T =P FHlE L o2 2 o
BERBICEHRTALETH Y THA. U 7L PROM £ — ROZEHUZ ST 2 U 7L PROM
ET—F] OEEZZRLTITEI N,

> 7)1 PROM & — R CEBDEIIEEZFETIL C7 7 v v aA® ) 277 v AT 555813, RAM
n—%a< REFHALT, RAM ETHIHw 7 Z A& BT HRERH Y £3, ZOHEOEME
1%, 14.4.1.1 2V 7L PROM E— FDORAM 1 & £ —>RCRAMSEIZHIE 71 77 A& R LT
EXIATH] ZSRLTIEEN,

14411 < 7))L PROM E— KO RAMA—4E— KT RAMSEE &I TR 4SS LEREBALTEEA

ER ]|
(1 ~2 1% BOOTROM (T L A il 9L RAMIDEH SN/ 7 0/ 7 M L5 I E 700 £
)

1L RAM/ =2 T E X ALHHE X2 7/ 5 % RAM ITHRE L £9°,
2. RAMEIRIC Vv I FE T
3SFNYIAT~ AL FEA 7 Z & ER L (D) IZ L E T, (IMF— “0”)

4, \FLSCR<FLSMD>%*0011B” |Zf% & L £ 77,
(FRY NY—=VADETEFFAI LET)

5. WEamS< Ro—=4 v A% ETLET,

6. 779 aAEIDE—T RLAIZKLT2HERTY — a2 EITLET,
(FeH LI R —1272 5 £ T6. 240 KL £9)

7. BEXRAB AV RV —=T U ARFITLET,

8. 77 v aAEYDME—T FLAITHLT2HEERHTY — MrmaETLET,
(e L7 ER R 1272 2 £ T8 2 ik L £9)

9. FLSCR<FLSMD>% “1100B” IZ&%E L £7 ,
(A~ R—AF o ZADFETEEIELET)

Page 150



TOSHIBA

TMP86FH47BUG

1)

¥ 2)

RAM fEEMBD 75w a A EYIZEEZAHEITS &K, BRNCEIYRAHATRAHFA TS Y (IMF)%E
“OIZEREL. BlVIAHZZIEICLTLEZL, BEFIRAMIZERTS7AYSLOEETDI 5%
ETLTLESELY,

RAM O— 4% %#{#H7 5154(%. BOOTROM IZ&E 2 TIA Y F Ry T2 A4 RIFBIICHFINTOET
NDT. RAMB—FTO5SALIZE2TI4+YFRY TR/ TERLIZRETIHERXHY FH A,

(a7 ZuH) Fv7FAL—RAEFEITLI=%. FOOOH (2 3FH DT — X #E XA Gﬁyﬂ%%#éﬁmﬁ
T L)

T SO VA AFYF Y TA L—RNIE HHEH

sLOOP1:

VI D 5y DA AT EEAHNIE HiH

sLOOP2:

sLOOP3: % sLOOP3

DI BIYAHEEIE (IMF—"0")

LD (FLSCR),00111000B ;AR Y FU— U ADESR
LD IX,0F555H

LD 1Y, 0FAAAH

LD HL,0F000H

LD (IX),0AAH
LD (1Y),55H

LD (1X),80H

LD (IX),0AAH
LD (IY),55H

LD (IX),10H

LD W,(HL)
CMP W,(HL)

JR NZ,sLOOP1

LD (1X),0
LD (IY),65H
LD 0
LD 3

NZ,sLOOP2 E—DELNGRAEENDZETIL—TTS

(FLSCR),1 QXU RI—r U ROEFTERL
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B14E TI9arEY

144 7S5y ParEYEEADTIER TMP86FH47BUG

1442 MCUE—FRK®DI7ZyviaitEHIHE
MCU &— FDOEHE, RAM ETHII 70 7T 252377528108 »T7 7 v va A DEX
ABEATH) ZENTEET, RAM L CEITTHHIE w7 I MF, FOT7T7viaAEVANICaY
—HZHABELTBL M, BEWFREEZFAL ML LIV ADRLERD Y £,

PLUFIZ MCU *£— FCRAM EO#HEIT v 7T K& FTT 5 HEG)ER LET,

14421 MCUE— KM 5 RAM fEIIZHIE T OS5 LEZBE L TEERLH

(1~21F7 7y axA®) EO7r 77 MIEHHI, 3L1TIERAM ICER SN 17 T A
WZ XA E 220 £

1. FZIARGIE T v 7T L% RAM ICHEIE L E 95

g

M Y Y T LE T,
3. HYAL~ R ZFFA T T 7 &AL DI 12U F T (IMF%0%),
4., Ux T Ry 72422 TCODEAITEE IR ICRE L7,

5. FLSCR<FLSMD>% “00lB &% & L £ 97,
(A~ Ry —r L ADFAT &7 a] U

6. HEa~vy P =T ro2 I TLET,

7. 77 v va A OF—T7 FLAIZH LT 2 BEEGE T — FaaaEITLET,
A T MBS R 70 B F ORI L )

8. EXAH T R —fr v A& EZFLET,

9. 799y a AT PE=T KRR L T2 HERTY — Fad a2 EITLET,
FEAM LT ERR<IER D ETIEZMEVIELET)

10: . FLSCR<FLSMD>7%> “1100B” |{Z#% & L £7 .
(A~ RS ADFEITEEIE L ET)

. 7955 25808100 v 7 LET,

1) RAMBBEAS IS L a AT YICEEFAHETI L EIE, BHICEIYRAATRAHFA TS (IMF)Z “0" 125k
EL. BIYRAHFRLEIZLTLESL, EEIERAMIZEFT S IOV S LDEBETDI SFERTLTLES
LY,

E2) TTYVAAFRYICEERAFETILEIC/ URRAATNEYAAEERMAICERLEVTLESWN (VY F
Fuda43#ERALTVAEEEEEICLTLEEN), EEFRAFPIC/ VIRATIVEIYAADNREET S
ELTT9atEY) BEYRARNI ) NEBELBVT 2 EARARAENST=HT A I UNREET HE
nhHhyYEY,
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TOSHIBA TMP86FH47BUG

(v 77 2f5]) EOOOH~EFFFH D& 27 % A L — A% 94T L7121, E000H |Z 3FH O7 —# Z & XiATs (RAM

WCRHT AT u s T 4)
DI ;BIY A#HEEAE (IMF—"0")
LD (WDTCR2),4EH CWDT2#hH 8D YT
LDW (WDTCR1),0B101H ; WDT DLt
LD (FLSCR),001110008 ATV RY—r Y RORFEHT
LD IX,0F555H Q
LD Y OFAAAH
LD HL,0EQ00H

JHHH D5V A AT 2D B A L— RN HHHH @
LD (1X),0AAH ; 1st Bus Write Cycle
LD (1Y),55H ; 2nd Bus Write Cycle
LD (1X),80H ; 3rd Bus Write le
LD (1X),0AAH ; 4th Bus Write
LD (1Y),55H ; 5th Bus &.
dows & Q '

e
Cyc

LD (HL),30H ; 6th Bus
sLOOP1: LD W, (HL)

CMP W, (HL)

JR NZ,sLOOP1
JHHEE D S5y D AT EEAHNIR HiH

LD (IX),0AAH

LD (IY),55H

LD (1X),0A0H

LD (HL),3FH
sLOOP2: LD W,(H

CMP W,(

JR sl

LD R),11001000B

(v 77 A 45]) FOOOH 2>5 Y %) — SH IZKEHNT 5

LD A,(OFO00H) :FOOOH M\ 5 7—4 &Ea T
(98H),A 98H IZF—4 EH5#T 5

< ©

Page 153






TOSHIBA TMP86FH47BUG

F£15F LYF7IJIPROME—F

15.1 #H=E

TMP86FH47BUG 137 7 v ¥ 2 AE Y ~D7 17 Z 2 > 7 HIZ 2K /31 K BOOTROM(MASK ROM)%
WNisk L TWE$, BOOTROM (%, >V 7 /L PROM E— RTENCAR Y £33V 7/L PROM E— RiZ,
TEST ¥ - & BOOT i, RESET i1~ CHilfll &A1, UART %@ L Tl L &5,

T UTIVPROM E— RiZIE, 77 v v aAEYEXAL, RAM 0 —4 22 v a2 AE Y SUM H
B, WA a— R, 77 v v a AR VAT —Z AN, 2T vHAXKEVHE, 7T v aAE
U Security Program iXiE D 7 FEHDE— R23H W £7, U 7/LPROME<KCIL, AEY DT FLAH|
DYCTHMCUE—RERERY FF, 15-1 12U 7V PROM B REDAEY T RL A<y T &R L

iﬁ—o
%= 15-1 1) 7JL PROM £— FEI{E&H
bf =] Min Max By
BERERX 4.5 55 AV
SRR A KRS 2 16 MHz

I) LREOSRARBRBOHEHETH > TEHR— FSHGVERBLHY 7. FHMIIONTER 15-5 eSRfLE
(A

152 AFEYIvEVY
15-1 123 U 7L PROM E— RFEMCUFE— FORAEY w2 Fhir LET,

U 7L PROM E&— RT3 77 KT Z27800H ~ 7FFFH {2 BOOTROM (= A7 ROM) B~ v B 7 &

iTo
0000H 0000H
SER [ : 64 N1 SFR [ : 64 /34
003FH 003FH
0040H 0040H
RAM [ 512 "\ A RAM [ 512 /34 +
023FH | 023FH |
OF80H OF8OH |
DBR [ i 128 181 b DBR [ i 128 /34 b
OFFFH | OFFFH |
7800H
BOOTROM[ : \ ﬁ) \
MeiEl) \\2_0/) AT
COOOH [ e COOOH |
75%‘/1%45')[ ; 16384/34 ISy atEY [ § 16384734 ~
FEEFHL FFFFH
1) 7ILPROME— K MCUE—F

K151 AEYF7RKLART YT
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#£15%E 21 7JLPROME—FK

153 <) 7JLPROM E— K& TMP86FH47BUG

15.3 < 1J7)L PROM E— F&%F

15.3.1  21) 7 JL PROM E— HllfEim+

FoR—RTFa s T I T EFETT LIRS, VU T /L PROM £— REEELET, > U 7/L PROM
ET— REEEBTL2O0HEFREELE 15217 LET,

% 15-2 1) 7 )L PROM £— K& FE

inF RE
TEST ¥ HLAL
BOOT/RXD ¥ H LR

RESET #7 .

) LU 7L PROM E— FOREEHF(BOOT #F)Id. UART &= FHiFF(RXD #F)EEBT TR FIE.
1) 7 )L PROM £— FAEENT 5 & UART BIEAIHFELL UHEEL £ 9Y

15.3.2 iUmFHERE
U 7L PROM E— R, TXD (P03)\& RXD (P02) % > VU TWLIEE) (UART) - & LCER L

ESc RN
% 15-3 1) 7L PROM E— F Dl 7 #E
(CUTL TRT)?/I E—FE) Atz ke WF&(MCU E— KE)
TXD HH YT LT A P03
BOOT/RXD AHIKBL S UF7ILPROM E— FHIE DL T2 AN Gx1) P02
RESET AHA/ /| 2))7 L PROM E— Bl RESET
TEST AR “H” LRIVIZERE L EGTA TEST
VDD, AVDD ER—|[45t055V
VSS, AVSS TR oV
VAREF TR RAMELR)Z7 LORBEZEMML TS,
1) 7L PROME=FHlINA A VE—FVRIZHEYFET, R—FANTEBERZEHLT 51
PEe
XIN AH
oUT o RFFEWMY HHERRRSE TS, . (x2)

FED—A AR—FTBYF 2 IR EHODERARESATVSIESK. ChoDBERTFISHEEERLESITL
TLEELW,
X2) V) 7ILPROM E— FiF, BRIKEKHOEREL 2~16 MHZ [THYET,
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To s H I BA TMP86FH47BUG

TMP86FH47BUG

VDD(4.5V to 5.5V)

VDD
/AVDD

TEST

1) 7JL PROM E— K
MCU E

P O
& gl
AN

A
bl

| BOOT / RXD (P02) |«
— XOUT TXD (P03) (
RESET |«
VSS < v

SMERAN i i

L —

GND

15-2 1) 7 L PROM £ R F &5,

E) ZOMOBFMEBIZONTIE, £ 15-3 21 ZIUPR —Foﬁﬁ%iﬁ@

15.3.3 #* UR— FEZAHIELGH
X 15-3 |24 R — REX AL E T38RI 427 o

N
U T VDD(4.5V to 5.5V)
ROM €— K

VDD |«
| s dgue
TEST . INTv T
£
BOOT / RXD (P02) |« /@ L l«——
XD (76 )\ )l NEPZS PCHi
o
g )
< 11 Sea \Y
IO L 1 B A
Y
o \‘H\ %_*
< RC/NT—#H >
RESET 1< i ‘Ll Uty FER
H <
= | 7
 wl T

SEcE iy

77 9/—\%1'— k SRR — K

15-3 4 v ik— & E A A K

E1) 7V a vEREOMDOEEA, 2 FILPROM E— KD UART BIEICHES5X 5158, ChALDIHFIE
D UN—PRAyFRETYYBLTLIZEL,

¥2) 7IUS—YavEBRLEDY Y MEEEIRN., U F7ILPROM E— FOREEIZHEEZ 525188, Sru/n—%
THUYBEL TS,

SE3) FOMOHFRIBIZDONTIE, TR 15-3 21 7L PROM E— FDIHFHEE] 283BLTLEEL,
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#£15%E <1 7JLPROME—FK
15.3 ¥ ) 7J)L PROM £— F&KE TMP86FH47BUG

15.3.4 < 1)7 )L PROM E— KD#2E)

U 7L PROM E— RZREENT HIZITLL FTOFIETI TV ET, 15-4 {231 7 /L PROM E— KD
REZAI VT HRLET,

1. VDD HIZERZMHE L ET,

2. RESETH{% L L VIZHRELET,

4. BHEBLOZ vy 7 BIRNTHRET HETT

5. RESET Wi 1% L—oH L~ LIZHRELET,

6. v N7 v 7HIBARE L%, BOOT/RXD
Ty 87 v FHIBIZOWTIX 115.16 UART

B Y / K\
TEST(AN) é (\
ol — G~
JOs5 4 X FE le%( NN /)\ﬂ)LPROMT: S
S m— S M """"" ! e 727 -

>
>

7/3‘/’77’ 2AN
'J 7L PR FaA422T

% «©
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TMP86FH47BUG

TOSHIBA

154 A 2% Jx—REH
U7 J)LPROM £ — R THO UART BIE 74—~ v FELI IR LET,

U R—= KTl T I T EFEITTHEDICE, EXIABRa be—JROBET +—~ v b blEkE
WICRETHHLERNH Y F9,

PR — L — M~ A 2 > OEREERIC X 599600 bps & H @R H U

T TDOR, K 1I5-41TRT

RN—L— MEHT — % % TMP86FHATBUG (25542 Z LiIC X DV AN — L — FDZEFBSARETY, £ 15-5
A OEERBEE R — L — 2R LET (R 155 ITRSNTWRVWEEE CIIHEATE FEA),
- A= L= FHIHHIE) : 9600 bps
- T—XE:8Ev v b
- RN T ey bl
- STOPE Y h:1EYk
R 15-4 R—L— bEET—% @
R—L— rEET—4 04H 05H oaH// ) Jo7H 0AH seh~ | e
R—L—  (bps) 76800 | 62500 5760 3§)tdo 31250, 1&{5@0) //géqo
% 155 L1 7 )L PROM E— rﬁwi};ﬁﬂ&ﬁtt@ %
HAER—L—  (bps) 76800 62500 38400 /|7 31260 19200 9600
R—L—rEET—% 04H 05H / 06H o [/ o 18H 28H
[l PP e Q\
(MHz) (MHz) (rba;:) (%) | (bps) /f%)\%s) %) [“®ps) | (%) | Ybps) | (%) | (bps) | (%) | (bpS) | (%)
1 2 1.91~2.10 - - -\ - 9615 | +0.16
4 3.82~4.19 /J - - 31250 | 0.00 | 19231 | +0.16 | 9615 | +0.16
? 4.19 3.82~4.19 - - < ) : 32734 | +4.75 | 20144 | +4.92 | 10072 | +4.92
, | 4e1s2 | 470-516 - - - - - \|\38400'| 0.00 19200 | 0.00 | 9600 | 0.00
5 4.70~5.16 > \\/ )) - - {30063 | +1.73 19531 | +1.73 | 9766 | +1.73
. 6 5.87~6.4;/ \1 - - (( 8 9375 | -2.34
6.144 5.87~6.§5\ . - - - - g 9600 | 0.00
5 7.3728 | 7.05~7.74 : - -/ -s7600 0.00 19200 | 0.00 | 9600 | 0.00
6 8 7.64~8.39 62500 [0.00 | - | - | 38462 |+0.16 | 31250 | 0.00 | 19231 | +0.16 | 9615 | +0.16
9.8304 944}4@7.32 76800 | 0.00 | - - - | 38400 | 0.00 19200 | 0.00 | 9600 | 0.00
! 10 9.4641\0.\@\/9}125 73| {o] - - - | 39063 | +1.73 19531 | +1.73 | 9766 | +1.73
12 ﬂms»@go - - Q\\ - | 57692 | +0.16 31250 | 0.00 | 18750 | -2.34 | 9375 | -2.34
8 ng \X@jé}ﬁo - - - | 59077 | +2.56 32000 | +2.40 | 19200 | 0.00 | 9600 | 0.00
125 [M1751290 | £/ {( 6065?!}\ -3.85 | 60096 | +4.33 30048 | -3.85 | 19531 | +1.73 | 9766 | +1.73
9 WM~15.48 - - - - | 57600 | 0.00 | 38400 | 0.00 19200 | 0.00 | 9600 | 0.00
10 | 16| 1527-16.77 | 76923/ +0.16 | 62500 | 0.00 | - - | 38462 | +0.16 | 31250 | 0.00 | 19231 | +0.16 | 9615 | +0.16
1) BEREBEAGERGS Y 7L PROM E— FABFAREGZARMTY . 7272 LARMARGEENTH>TH, M6
A2 A=V aAVE)PRIEFORERRE. EEHTFORFETELLENDERIZLY. L) FIPROM E—KAEL
CBELBWMEEAHY FET.
F2) EEFRHCTHRICEBREZTSLOHIC, Moy tO—350\varvE) e, RIRFARBRELORABREEZE3%UR
THEAYTAHEEHELET,
E3) MMBaY FE—JEAR—L— FOBEBREATOISET, Ry FUIT—2GAH)ZRYBLEETILESHY F

¥, LREBREARBB Iy FUIT—2OREERHERLET,
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#£15%E <1 7JLPROME—F

155 BEav Uk

TMP86FH47BUG

15.5 #ffa< k

U T PROM E— RTIE, 1561 r-T 8 >Davwr FEHFEHLET. Uky NMEBRE.
TMP86FH47BUG I3~ v F > 75 —% (SAH) fFHDIRMEL 720 £,

%156 ~1) 7)JL PROM E— KEffa<w > K

av Y RF—4 EB}EE—F s
5AH Ty b7y T RYFUITT—8, Yty MERERZ, BICIQaYY RhbRE2—MLET,
FOH IS5 yLaAEYBE TS5y a4 EYEE(T KL R CO00H~FFFFH)MDEEM 8T,
30H T59TarAE)EEZAH T75viaAEEE (7 KL R COOOH~FFEFH) ADEEAHMNAHETT .
60H RAM O—# HED RAM 4818 (7 K L X 0050H~023FHY~A DB = AHHAEETT ,
90H TS5 w1 AEY SUM HH ;ié?%é;ﬂégif%é@tbx COOQH~FFFFH) dF = v H L2 /31 |)
COH HEHEAI—FHA SREHANT SHONDI— FA3I NS FTA2)EHALET,
C3H TS9PV rAEYRT—R2AEA Security Program DREZE N A F<—RAO— K7 /1 b FFA)VEHALET,
FAH 75w aAE) Security Program 2% | Security Program D EXEAAEET T

156 BIfEE—F

)

TV PROM E— RIZiE, ()77 v ¥ a AEFWNEE 2) 77 v ra XA RNEZIAL, 3)RAM 17—

X, 477 vaXEY SUM M), (5) ®B@as] = NI, (6)77/ 723 2 AEY AT —% A7,
(7)7 7 v ¥ = AF Y Security Program i &0 7EIHOT— KRH Y £, PAFIE, £T— ROMETT,

1.

4.

7Ty aXAEVHEEE—R

FoTAVL—R (7T v aRXF Y OERMHEE) FHREEI XA LV—R (7T vTaAEIOD
AK A FHALDOEE) DWTADDOHETT 707 2 AT ) ZHETHIENTEET, HES
N7z U7 OFT—HXFEH & 78 ) £9°, Security Program iR E SNV TWAEE, 77 v aifdE:
T—RDEBZ ¥ A L =R FFATTE £ A, Security Program i% E & fERT 521X, 77 v =il
EE— FOF v T A7 /K%FAT LT IS0 E, TMP86FHATBUG 137 7 7 i D5 % ik
&, 77 vy aRrEVUOEELIT ORISR — KREZITWET, NAT— B LW R
D, 79 ¥V a A HEET— MEETSNER A,

LT Ty v a ARIINEX AT

BELET7 7 v vaAEYDOTRLRIZ, 1 3 MR TEEOT — X 2 EXAL I LN TEE
T, Ao b —T1F, BEIALTFSHEA LV TNVHEX 74—~y DAL F VT =2 L 1T
EEUTSEIWV, = Ra— RET= 7 —nRgniE, TMPS6FH47BUG 137 7 v ¥ 2 AE U
AE(CO00H ~ FFFFH) DR v 7 A &R L, TORMREZRLET, 2B, 77 v a A€
EFEJALFE— RIL, Security Program 235X E SNV TV DG, EITTEEHA, ZOHAFFNIZT
F oV a ATV EEFFRIRE S TT v A L—RAEFATLTLZ S, 72, TMP86FH47BUG
272 v 7 OB ERE ) VT v v a AT Y EXIARE— REFITT DRI NAT — RRE %
ITOET, NATRPR—=HLBRWGE, 77 v a2 AT Y EZIALE— FIETINEREA,

.RAM @ — X E— R

RAM 2 —&%. Az va—IF3hb A 0 F)VHEX 74—~y hCELNTEETFT—Z %W
i RAM ~EE L ET, BENEFICK TToEF v 7 VA2 HE L, TOMEEEER. &0
DF—HZ L a— RTHEESNTZRAM DT FLAZ ¥ 7L, aa—WF—71 /5 LDFETEERLE
LE9, 728, RAM v —&E— RX, Security Program iR EINTWBIHHE., EITTEETA,
COBAHFENNCT T vV a ATV HET—RICE-oTCF v A L—RAEZEITLTLLEE N, F
72. TMP86FH47BUG X7 7 > 7 it D& #fRE, RAM 72— X E— R&FE[TT HRIC/NNAT— R
BEEZITOET, NAT— R LR2WEE, RAM B —4E— NIEITESNEE A,

7 v aAEY SUMHHIE—FK
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Tos H I BA TMP86FH47BUG

7T v a AT Y 2EB(C000H ~ FFFFH) OF = v 7 $ A% HHE L, TORMEEZK L E7,
BOOTROM Tix7 7 v a2 AE U EHAHTENEa~Y NIV R— L TWERADT, 77V
F—var7uarlIA0reya VEBETOLAREE. TOF 2y /ALY Ta s T A
DA AEIT > T EW,
5. RS 2 — RHJ1E—F

B AT Do a— R hanEd, Hhshsa— M S L CUvD ROM D
IR A R TIERE G AT 13 3 FOT—Z TR S E T, sME= % FIEZDa— K&

HIDHZ EICEY, EXALETOWMOFNET 5 ENT o
(TMP86FH47BUG D54, ROM OfEk X7 K LA CO L0 ET,)

~F
6. 77 vvaAEY AT =X AMHI]E—F
FFEOH ~ FFFFH Dk fE & Security Program OYRHEAS
T, M a s he—F X2 Da— REHERRS 2 S s
L EMTEET,
7. 77 w2 AE Y Security Program X EE— N @
XZLJLPROM E— RTDT T v a R = Dt

F—FTIE 77 v v arA® ) EZIIRALE
2 A& Y Security Program % & % fi#fRr 4"

%??L‘/C<7‘iél/\o @
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#£15%E <1 7JLPROME—FK

156 BEE—F

TMP86FH47BUG

15.6.1

T59TaAEHEEE—F (BMEa< > F:FOH)
£I15-7W27 T v ra ATV HEHEE—RERLET,

RI15-7T IS5y AEYHEEE—F

. Aoy FA—ShS . TMP86FH47BUG
HEAA P | IPg6FHATBUG A 8% F— & Oy AR O— S ~QEET— 4
1,34 B T YF VY F—45 (5AH) 9600 bps - (R—L— K@ shlE)
2,84 ~B - 9600 bps OK:Ta—/\y &-F</4 (5AH)
Error: AHEELFEEA
3/31 MH R—L— FEET—4 (% 154) 9600 bps -
454 B - 9600 bps OK I 3=V FT—4
ErrornATH x 3, A3H x 3, 62H x 3 (£ 1)
5/8¢4 +B o< > KT—4 (FOH) EEEHEAR—L— b -
6/ 1 ~B - ZEHAR—L—F OK: Ta—/\v Y 7—4 (FOH)
Error: ATH x 3, A3H %3] 63H %3 (£ 1)
74 FB | Password #ig#I%ET KL R 1508 | EEHRA—L—~+ -
831 MH E4.5) ETEHAR— LA OK: il 4 %15 UFEA
Error: & %15 LEEA,
9/31 +H Password $##%7 KL 2 07-00 | RE#HR=L<t -
10,34 +H E4,5) ETEBR—L—F OK: il %5 L FE A
Error:\fll&3ELEEA
BOOT 11 /34 FB | Password LLEBAIAT KL R 15-08 [ EE&KA-L— b -
ROM 1284 FE | E45) EEERSL— oK fT+EELE A
Error: A2 ELEEA
13/34 +H Password LLEBAIA 7 K L RA07-:00 | BE#HKR—L A K \
1434 +B E4,5) TEHR—L—k OK: il H %5 L E A
Error: Al £ ELFEEA
1584 +H Password 31 ;X 4,5) EREKAR—L—k ‘
m/N4 ~E - EEHAR— Db OKAfTHEELE A
Error: Al {2 ELEEA
n/4 +B SHEHBTER E 2) FHEER=L— -
nth-13¢4 +B/| - o OK: F = w4 L(LfI) (GE3)
EFEgARTL—b Error: £ X5 LEHA
n'th /34 FB Y- Sl OK: F = v #L(TH) (E 3)
LRER—L—F Error: {4248 L ¥ € A
nth1 N4 +B | (ROBEIT Y FF—4ES) EEHKR—L— b i

E1) "XXHXILOBLRIE. xxh & 3NA MEER. BEFLEIREBICADS I EERLET,
E2) SHREEIEEICOVTIX DTI5M3 EEEREEE] 28BLTEXL,

% 3)
$4)
3£ 5)

F I FLICDODNTIF—RIEDT15.8 Fx v I HLSUM)] ZSHBLTLLEZELY,
N2 — RIZ2WTIE %k 1510 /SR T— K] #8HBLTLEELY,
I35 29 &ICIE, Password Fll[EEE LT EELY,

E6) NRT—RISPHALTIHEE. TMP86FHATBUG (L UART BIEZ# T LEMEFILIREBLE GV ET, #€>T.

RAT—RFIS—NHFARIFRESET ImFICLHMHALZEITL. LU TILPROM E— FZEEHLTIEEL,
IRRT—F7 FLR, WAD— RAIT—2 ZERICEET SN FELELZHEE. TMP86FH47BUG (X UART &5 %
BT LBEFILREBEGYET, #-T, NRT—FI5—NDHEE RESET iiFIC& 2L EITL. YT
PROM E— FZEI#EE L T L&Y,

E7)
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TOSHIBA TMP86FH47BUG

77 vva AT VHEE— ROBEME

L 1AL RADD 4/ FAETORZRF—21E, 77 v va AT Y BERHT— FOHD
LRTF

—% (FOH) t7b =
To

3. 5SS FHOZET —2BE15-6 ITRTEEa~Y RT VTS T DG A T
DH, TR AL, 654 AL LTRRF LT 2R D4 FOH) Zra—
_ TS R TND) o< FiZb ik él_,f;uxiﬁ

LQ S BEME LT 1%. BRI IR EE

B, TS A FEEa~y R —a— K (63H)
B FET,
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Error: ATH x 3, A3H x 8,/62H %3 (X 1)
5/84 +B Efa< > K5¥—%4 (C3H) EEFHR—L— -
6/31 +H - EEHR— U=k OK: Ta—/\y 2 F =4 (€3H)
Error: ATH x 3,(A3H % 3, 63H.x 3 (G 1)
784 +B EBEFKAR—L~F 3AH AEWT—9,
8/81 +B EHEEZR—U<h 04H N RHDT b+
BOOT @« 12/34 FEETOH)
ROM
9/81 +E ER%R—LU— b+ 00H~03H , | RF—2Ra—FK1
10/84 +H EEEHR-L— b 00H Reserved
11 /34 B EE&ER—L—+t 00H Reserved
1284 +B ERFR— LA~ K 00H Reserved
Fryv oYL
(9~12 /34 FEETORIID 2 DFEER)
) . 9 /34 FEHO00H D& = : 00H
13 $ s % 7 \_ —
/i HH REHA 9/34 FEMOIH D&% : FFH
934 FEM 02H M & = : FEH
934 FEHO3H O & = : FDH
14 /54 B (ROEEAR Y FT—2HDH) EHEFR— <

E1) "xxH x BVDERKIE. xxh-ZF 3 /N1 LEER (BEFEIEREBIZAESZLERLET,
E2) ATEARSRADEMZDVTIEST 1512 77//1}-'E'JZT—’;"Z:|—I~J EFBRLTESL,

TS5y a AT Y KT — 2 A E— ROBIEA

Lt XA WEPS AR FEETOEZET —XIE, 77 vy a AT ) BEXZALET— FOHE
Al —TF

2.5, PADZET —WIZ7 T vy ar®) AT—HAHT—RKa~v K5 —% (C3H)
L F9,

3. SAA MEOZET —2BERN15-6 ITRTENEaZ~YY KT —ZOWNTUMNIHELET 25512
DI, THRA AL, 634 FEHELTZELET—X EFRUE (Z0%E C3H) 22—
vIERFLET, bL, 5SS VEHOZGET =220 ThoEifEa~y RIZHiEY Ly
G, TAA A TEEa~ > T —a— 1 (63H) & 3 /54 hk{E L=, BhfEEREL
e FE9,

4. 9~13 A FEIZ, AT—HXAa— KLV FET, AT —H Aa— ROFEMOWTIE,
M52 7T v ¥ a ARV AT—FRAa— K] 28R LT TEEN,

5. AF—X Aa— FEREE. KOBIEa~y FF—2FbOREL 20 £,
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TOSHIBA TMP86FH47BUG

15.6.7 735w a*E! Security Program 5%EE— F (Biffa~< > K: FAH)

F15-13 127 7 v v 2 A€ U Security Program X EE— R&RLF£7,

%+ 15-13 75w 2 A £ Security Program 88 EE€— F
e SAEaY bR—5H5 . TMP86FN47BUG H 5
B2 | PBOFHATBUG ~ D% T — 5 " HED S L IS5 ADEET—4
1,314 +H RYF LY T—4H (5AH) 9600 bps - (REL LS+ aEsE)
2,314 +H - 9600 bps OK: T X—/s¥/% F— 4 (5AH)
Ermor Al HEELFEEA
3,34 +B R—L— FEET—4 9600 bps <
(% 15-4)
434 +B - 9600 bps OK: Ta—NysF—4
Erfor: A1H x 3, A3H % 3,'62H x 3-G¥ 1)
5/34 ~B Effa <> KF—%4 (FAH) EEREHAR— L=k -
6/34 FH - EEHAR— LA OK: Ta—/\YAT 4% (FAH)
Error: ATH .3, A3H,x3/63H % 3 (G 1)
734 B Password ##&#%7 KL R 1508 | REH#A— Dk -
8/84 FE (X 2) OK: /3£ B LEEA
Error: /£ X5 LEEA
931 +B Password ###2%£7 K L2 07-007 | EE&ASL—+ 7
BOOT 146,51 rB (%2 OK/ 52415 L E £ A
ROM Error{t2E LEEA
11,314 B Password LLERBIIA T KL R 1508 | EE&A—LA K -
1234 +H (£2) OKfAEEELEEA
Erorfall £ #E LFEEA
1334 +R Password LB 7 K R 07-00 | BEHAR—L— b -
1454 B G¥2) OK: fAHEfELEEA
Error: Al £:2E LEEA
1534 ~B Password-3ll (G 2) ERBEAR<M—+ -
m /4 B - OK: I3 EELEEA
Error: £ EE LEHA
n/\q4 +B - TRER—L— b+ OK: FBH (¥ 3)
Error: Al £:2ELEEA
n+1 /834 B (ROFEaAT Y FTF—45H) EEFZAR—L— b -

E1) "XxHx 3"OELKIE. xxh & 3 /34 MEER BMEELREBICHEEILERLET,

F2) RRT<FIZDWTIE, ®ih® T1510 /82T —F] #8BLTLESLY,

E3) TSI EITx LT Security Program 82 E— FEETLEZBE. £z FITS VIV RTRRAT—FIZ—HH4E
L7=#5&. TMPB6FHAZBUG IS UART BIEE# T LEMEFILIKREELE Y FT, CDIBEIEL RESET MFIC & 5408
E£7L, O T ILPROME- RZEREELTLEEL,

EA) SR T— R AKLR BT — 2 2IERICEET S —H %4 L1184, TMP86FH4A7BUG (% UART 5BIEE# T LEE
KB LG VFET, SDBAIE RESET HFIC&k 2#HEZEZITL. U 7IPROM E— FEBEREEIL T ZELY,

77 v ¥ a AE Y Security Program % &€ — KO EERLH

L. 1A FANB AL, FPEETORZET XL, 77 v v aAE) EZIARLE— FOLE
ElA—T7

2. SAAMHDOZET—ZII7T7 vy arA®) AT —Z AT —Fa<vr F5—4% (FAH)
LR E4,

3. 534 NHDOZETFT—ZN [£15-6 U 7L PROM E— FEffa~ o N [RTEEa~
U RTF—=ZDOWTNNCEY T AEEIZDOHL, T AL, 631 FEELTZIELEZT—
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%$15EF Y17/ PROME—F
15.6 EEE—F

TMP86FH47BUG

ZLEIUE (ZOBEFAH) Z2oa—Ry 7 %ELET, L. 554 FHOZET—4)
WIFNOEEa~ > RIZHEEY LRWEE, 75 Ad@ifEa~>y F=F—a— R (63H)
Z 35 RiEE L7t EEEIREEE 220 £,

T PP m A, PHOREZET =213, 77 v va XA ) EZRALE— FOLE LH
_‘"G\béﬂo

n/NA FHIX, 77 v = A%E VY Security Program 2353 L 7=

AN AT —Z AN A
Fr—FZHEENET,
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TOSHIBA TMP86FH47BUG

157 IT5—a—F
FNA APET T — R LB AR ET AT —a— RE& 15-14 TR LET,

£15-14 T5—a—F—&

HIEF—4 I5-WE ¢
62H, 62H, 62H R—L— bEET—HI5—
63H, 63H, 63H BEaT U RIS — R
ATH, ATH, ATH BEF—40IL—3v515— "/
A3H, A3H, A3H BEF—8DA—N—5> 15
T
F) NRRT—FIS—0HEK. T5—a3—FEEEShFELA. Q

15.8 F x w44 L(SUM)

Q
1581 EEHE Q§§
F = v 7 4 A (SUM) (X byte + byte... + byt U— RTRL FV, N NTT—F %
AL TEAE L, Z0fERE2 Y — R T
i)
DEHEHBT—5 OB 4 LIELL
AH D‘F r52HyET.
B2H / A1H % B2H + C3H + D4H =
C3H \ SuU IGH)= 02h
D@ (LOW)= EAH
7T vva AT =, o= 5’{— RBELOTZ7 7 v 2 A% SUM H1E— K
% FAT LTZBRIC 1% 5HF = FHRFEEHERLET,

15.8.2
2 7 DO G T — 5 hR LT
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£15% 1 FJ)PROME—F

R15-15F Ty VYV LDOFERRT—4

BEE—F HENET—4 1w
ISy arEYBERHE—F ISYVaAAEYO—RISEETRAAEToLBETE, T5Y
2 AE 1 L4EE(CO00H ~ FFFFH)DF = v ¥ 4 LESELE
o . II9YarEY OREEDT 4 To BB AVTIVHEX T4 =T MZBIFET 4R, 7
75y vaAEY SUMERNE—F FLR, La—KEAF FrvIHLEFIvIHLORE

ERFGYFEEA,
FARIELIZRAM 7 RLADGREZICREL |41 VTILHEX I+ —<AoMHBHET—42 K. 7RLR. L

RAM O— % £— f-RAM 7 RLRETICEERAEN: RIMDT | 3— F8( T, Fr o4 AEF 2 v o4 LORHRERBY E
—5 A,
M — i hE— I T 2] 918 /54 FEDF—A4 #FHICoL T, DS WREAD—F) #BELTEE

LYo

TIYVAAERYRT—ERAEAE— | o PPN —- HHICONTIER TR15-12 759V a A EYRT—E2RLEN
K AT 5012/ FROT X E— K EBRLTOEEL,

Ty EERET OB EE. EELEEEOANF T v IY
S5 yLa AT EEE— I HELEISYVAAEYIYTDET—4 LOFREBRYVET., FuTAL—AR(DEHER) 27115

! (75 vy rE) DEEKELIT—E) B 75992 A E) OREEAF T VLB LORMRERY
F]9,

15.9 A4 T I)L Hex 7+—< v k(Binary)

L. TS AIET —H L a— ROF =y b aREGE%, ROT -~ 3T — ROAZ—h~—7 (3AH
CNFEHLERDETOT, A/ Pr—TIR0 L a— FRIZ3AH DS OT — X 2 LELTHLED
T2 IEAE I E T,

2.4 a2 he—F1%, = FLE=ROF = v 7P B2EE U BZIMTHiEEET, 23 hox
BT —2 (F=v IV LD EMETM) HFHERDLIITLTITES N,

3. ZETT —F A U TUKHEX) 7 4 —~ v b BEAE LG AIE, =T —a— RE2XET
P TN RTENMEEHRIREEE 20 £, A FAHEX Y4 —~ v b T —IUTOBEAERAEL
£7
- A= KA YR 5007, “01h”, 0207 WIS O G
- Fx Y 2V Ko T—03%4 LSRG
- JERLV I R(La— R¥ A7 =02H)O T — ¥ £ 02H TRWEE
- JERELV a— Na— R AT=02POHIEET KL AN 1000H UL ET, Z0%kT—4% 1L a—FK

AR LTI E
- AR I R(La— RZ A 7=01H) DT — X 4 00H TRWGA
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TOSHIBA TMP86FH47BUG

15.10 /NRJ—F

TMP86FH47BUG 1£7 7 v ¥ a2 AEUNDLEDOT —# (T 5 8 N1 R EDOT —#) /AT — R
ELTRETDHIENTE, AMBar hr—INbREINL/NNAT— AL NAT— RICHRESN
o7 =25 DMEEITI 2 LI LV AT = RHEZITVWET, NATU— RZEETE o8k, 7
Ty ¥aAEYNOT R LA CO00H~FFIFH & 72 ¥ £9(7 R L A FFAOH~FFFFH (Z/3A D — R & L&
ETEEHA),

7 R L A FFEOH~FFFFH OF — & 733X T “FFH” OE. 7T v 7 5 LIS A U — REEIIAT
bIETA, 2720, 7707 MOBETH/NAT — REEMNT RL A, WNRATSREEBIIET LA
EEETHVLENDGD T, T£1516 77 07 R EEBZ AL TOSNAT=KEREFE] 7T 7
mEEXALMDEREDONRAY — NREFEERLET,

R15-16 TS VI REEZTAHRTDINRAT— REREAE

IRRAT—FK TSV RGE) EEFAHR
PNSA
¢ . . CO00H = PNSA = FF9FH CO00H =< PNSA =< FF9FH
(ISR — FEEMT FLX)
PCSA
. e . CO00H = PCSA = FF9FH CO00H £ PCSA < FFAO-N
(/SRT— FLELEBIRT FLX)
N * 8 =N
(/SRT—F#) =
ISR — REIDERE TE (GE5) WE(GE2)

¥ 1) 7 KL R FFEOH~FFFFH O$EEAT R T “FFH & BoTWW3RRE TS5 v e CES,

E2) 3/ FUER—EHZT—2IE. ISRT—RIIE LTRETEF LA SRV AFHETIS—L A Y. TMP86FH47BUG
FRDT—52 HRELT, FIKREBELYER),

;£3) *:Don'tcare.

F4) LRFHERBLIBVEENRRT—BIS<ELYFET, BERT—FLIF—DRELELEEE. TNMREFTS5—a—
FEXEET. BIEELRELERYET,

E5) ISV aAAERYEEFAHAE—KR, RAMOA—AE— KO, 75V 0RIFPCSA DZER. NRT— FIDOZEXT
FENEEIC Intel-Hex 74+ —< v FOREREBEEITVET, CQLEENTIL FO—FEFZ—DNNRT—FRHIEZEEL:
ELTH, TS RIE Intel-HeX T <Y Y hELTREI—KR—VBAH""ERET IETRET 2 &HARIELE
TOT, ZOHDODWEBFELIBELET, =L, £E3—=O8XT— R3IIZ"3AH'NEEN TS E, B> TRE—F
Y=Y EBESINI O AAIEEFEILREL G Y FF-CNHL BB LR D HEEIE. FI—D/SRT—FHZZEEL
LTS,

E6) ISV VAAFEEEIKETIE TS5V RISHUT/ARI- RIIZEELLBNTLESL,
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#£15E 21 7JLPROME—F

15.10 /SXRT—F TMP86FH47BUG

07H

UART RXDiF  [Fon

[N

12H | F1H

01H | 02H | 03H | 04H | 05H | 06H| 07H | 08H |

J o _

Y Y ~"
PNSA PCSA INRT— K5l

I2ovyvatrE

> Fol2H | O8H ™
' 1 V08HAY/ R D — F#

! | LBYET, i

L» F107H 01H 43
Flo8H | 02H
F10oH |  O3H

F10AH 04H

r8/3f b €«—FF
FloBH |  O5H

06H

) F10CH

PNSA=F012H F10DH 07H
PCSA=F107H

JXR 7 — Rffl=01H,02H,03H,04H,05H F10EH 08H
06H,07H,08HDIH & ’

/'\/

X 15-5 /8= LLE (1)

15.10.1 /\RX 7 — K3
Sy hr—F BEE LI SRS REL, BESNETF vy a AT Y OF—F LIEhE

T, MRV RILIRESHIZT 72 vy 2 AT OF—FR—H Lot NAV— R T —
L0 ~ A A FEEEINREEY 220 £,

15.10.2 /AR T+ KD T7403E

INAT — REFGFPILE LG AN TR EEEIREL 20 9, ZoHAe, I T
PROM E— REZFEET L7 f A EV Y L TLEEV,

15.10.3 YV 2RI ITT7RABRFOINRT=FIZDLT

YU DERT OBFRIC TR T LOEENMIEBITDOND L, NAT—=FRgh67e<{m>TL
FOIDBBH Y FT, LArTCAF MU T ORIERIIANAY = F2BEICT LI & 2R LET,

(v 7)) FOOOH (2 PNSACFO0IH 7225 8 /XA M & /XA U — RFNZE|Y 4T3,
(PCSA X FOOIH (2721 F£77)
Password Section code abs = 0FO00H

DB 08H ; PNSA D ES
DB “CODE1234" ;MR — REIDESR
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TOSHIBA TMP86FH47BUG

15.11 HE#EMI—F

LR 2 — FiZ, ROM OEHHT FL A, & TT7 FLREET 1334 vOTF—HTT, #15-171Z
Ik a— RFROTF—H 73—~ FERLET, .

R15-17 HEHHNI—FOT—2T74+—<T v k

7% T— 2 DE TMP86FH47®§0)%60)7‘-‘—9
1st 24— hkT—% (3AH) é@\
2nd R T— 48 (3rd ~ 12th T— 4 D 10 /34 k) b)\h\jf
3rd 7 RLRDNA MR (234 1) /(7}%

4th Reserved \ \ 419%—})
5th Reserved ﬁ 00H
\

6th Reserved \ > )\7 00H

7th Reserved 2NN 00H

8th ROM @70 o QL N o A0
oth ROM DSEEET KL (Lfi) D coH [/

10th ROM DSEEET K LR (Fi) (4 oo ()

11th ROM O#T 7 KL (kfi) - )
12th ROMOBTZ KLR (Fh) [ P

13th BET—ADF v iYL i
(3rd ~ 12th T— 4 £ TORIHD 2 D
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#£15E 21 7JLPROME—F
1512 759 arEYRTF—HERA—F TMP86FH47BUG

1512 IS9P arEFYAT—RRO—F

77wV aAEYRAT—FAA—=RELT A, bDOT—H T, 77 v a2 AEY Security Program DR
f&. FFEOH 7>5 FFFFH OYRAEZ R L £,

£1518 7S arAEYRTF—RXa—FK

T—4 T—H2 DEL TMP86FH47BUG Bi5&
1st A=+t —7 3AH
2nd BET—2#H GBrd~6th T—2 D 4 /314 1) 04H
3rd AF—8RI—F 0orToH
(FEiz5H8)
4th Reserved 00H
5th Reserved 00H
6th Reserved 00H
3rd T—32A%00H @ & = : 00H
Tth BET—ADF v iYL AIrd F—E2MN0IH D& ZF FRH
(3th ~ 6th T—4 £ TOHRID 2 DIHEE) 3rd T2 H 02H D & & . FEH
3rd T—42H 03D & & | KDH

AT—RRXa—FK1
7 6 5 4 3 2 1 0
| RPENA | BLANK |$JJ,3JHE(OOOO 00**)

@

ISy AAEY Security Program-h 2R & HUf-ik i

Security Progran 1K #& 1:  Security Program ASsR5E & HU 174K 8

FFEO ~ FFFFH £ COEESG T— 2 119 X T FFH 0B&
FFEO ~ FFFRH £ TOHEEBOT— 2 N EREUNDIHE

RPENA

= O

BLANK FFEOH ~ FEFFH 01K &

AT —H A a— R 1ONEIo T, FATHHIIREID 2~ FRH Y £7, FEIELL T OREZ S
LTS, 772 X&)V Security Program DX s ivd & [ 77 v vaAEEEIFELa~vy
i, TRAM B =A<V R EFEITTERSMVES., ZhbDaxy RaFTT 203N 7
T v v a DEMEEEFATLTU T EW,

959sn 727v¥a
72759 N IS5 EETE & AT Iy AT
RPENA | BLANK [/AEyZ&z RAMfgg“t' AE1 SUM a—k Ao sx AE Security
E HhE—K | #hE—F TO00 | mmE—w Program
HAE—F chm e e
BEE—F
FuT| o4
AL—|A4L—
A
0 0 (e} O @) (@) o O X
0 1 Pass Pass O O (@] Pass Pass
1 0 X X O (@] O O X X
1 1 x x @] O O Pass x Pass

) o:ravy RE{TEEE
Pass: A< Y RETIZIF/SRT— FARBE
x:a% ¥ RR{TFE
(AR FODITa—/R\y o #RLI=%. TMP86FH47BUG (X UART @IEZ# T LEMEFILIREL LY FT)
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TOSHIBA TMP86FH47BUG

15.13 HEEHEIETE
7T vvaATYHEHEE—RT, 025 FRIZT7 T vy 2 @O ERAEZETC L £,
ERASTA TiHEEROBIET KL A, ERAEND THEMEBEOK T RLAZEBELET,

ERASTA<ERAEND L7257 — X EHIEETDHE, 7 XA L—R (7T v aAFE YD 4K A FHL
DIHE) NFATIET, 7272 L Security Program 235% & SNIIREETE 2 F A L— A ZFITT 5 & HER
N—RHEL T2 D T,

ERASTA >ERAEND & 257 =X Z4RETH L, Ty T A L—R (77 %A EY OEEHE)
FITSN, 7T v 2 AE Y O Security Program FFR SN E T, Lo 7T v 2 AFE U D Security
Program ZfEfR3 7= 0121, BV ¥ A L—ATE L F v P A AFFETL TIIEEN,

HEBERET—% (02114 FEOT—%)

7 6 5 4 3 2 1 0
| ERASTA | ERAEND

0000:  OO0OH\~

0001:  1000H.~

0010:  2000H<

0011: (*3000H ~

0100% \ 4000H-=

0104:_ “5000H ~

0110~ 6000H ~

. 011M;  7000H ~

ERASTA HEMRERRT FLZ 1000 8000H ~
1001:  9000H £

1070:  AOOOH ~

1011:  BOOOH ~

1100:  COOOH.~

1101:  DOOOH=

1110:  EQOQH=<

1111, FOODH=

0000: _ ~OFFFH

00013 ~1FFFH

0010~/ /~ 2FFFH

0011~ 3FFFH

0100~ 4FFFH

0101:—/~ 5FFFH

0110:  ~6FFFH

. 04#1:  ~7FFFH

ERAEND | SHEEBBETZELR | o0
1001:  ~9FFFH

1010:  ~ AFFFH

1011:  ~BFFFH

1100:  ~ CFFFH

1101:  ~DFFFH

1110:  ~EFFFH

1111:  ~FFFFH

F) Iy at/OFEELBVMBERICH LTI Y Y EEEETT S & TMP86FHA7TBUG (X UART &S T LE
EFIEREEE Y FT
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#£15%E <1 7JLPROME—FK
15.14 R—bADFHEL R4 TMP86FH47BUG

15.14 KR—FAAFHEL R Z

U7V PROM E&— R TiL, AMEHAR— FoE@E&ERZIET 5720, Uty MEBRE P03, P02 AR—
FEBELS ATOR— FATIEZ, ~N— FEICAA LR EE SUETER— FASRR— K LD
MEEEANITIEZhIZ 72D 7)), - TCRAM = — ¥ E— REFEH L CTUART UAND HFIETT T v o A%
VOT7 7 8AZITHOEGEIZ. R—MANZANITLHLENDY £, A—MANEANNTT HITIE,
R— N AFHlHEI L 2 A Z (SPCR)D PIN Z"["IZFEE L TL 72 &0,

728, MCU E— RTiE, SPCR LI A X | IHEE L £ ¥ A,

R—FAAHELORE

SPCR 7 6 5 4 3 2 1 Q

(OFEAH) (SR - = +++0)

PIN 2 7I)LPROM E—F® 0: R— FANEH (N=FHITAHLALHNEE S FES) RIW
R— kA F#IH 1:75R— b AHED

1) SPCR LTR4IE, 1) 7L PROM E— REED#H RIW T TS - MCUE— RTRL SRFIRUTS A/ b EEF
LTHR— FADFIEIIERELELA, £z, MCU E— FTEIWUAZIZx LT — KSR ETYT % EFEELHRHAH
HEInhFET,

E2) SPCRLURAICE->THIEENZDIE, P03, P02 F=FEBRCETH /0 R— T,
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TMP86FH47BUG

TOSHIBA

1515 JRA—Fy¥—F

v»/

(ST HGATEOBE LR (HRTHGATLOBET) (.84, =6 —LEVF) (A—CIE%EEETE) LANGIIEBEO (BT HGET 4T (T HLET W
il Kl SRe—Luvn \M\iﬁw/mﬁm% SRg—LLvn TLLULA—TONVY HFEL—L 18V SHEE—L14VN
A\
H000T X 4737 _

001 X 4G AVTHT
(FREH
FRgcol
T

TR

AT L SHA AT T

GeTE
weigo.g A3nodg

SrEg—L1uvn

AN ORE—L 0T
KEARELRG—LYE)

kA — YN

N

4T LweiSoig Aunoag

2 FPwesgoid Aunoag

(EFETHGATE)

SPEE—L1IuvVN

LERENVY

(f2—kCXOHANLAY)
EfEg—L1uvn

HURBNEATALEL

(NR2—HCXPHA L))
EfEg—L1dvn

HRORE—L N
KEARLLRG—LEE)
EAC RN 2V

¥k
it ErREE )

(,HOd, =5 —LE}F) (,HED, =& —LEIF) (HV4, = —LEF) (,H0D, =& —LE}¥0) (,H09, ==L (,H06,=&—LE}F)
SEL—LLdvN EEL—LLavn EEL—LLavN L —L LYY SR L EEE—L1YvN
== =% (—x2% (== (A—FLHANS (34— ¢
FHTALLL) CRYE—LY) wesdoug Ayinoss) FA— IS8T (ZXTARLL) B(IXTAL \
JHO4, =6—LEhE JHED, =& —LEhE JHYA, =6— LB ,HOO, =& —LEhE :@&Vwmlvrmvm HOE, =& —LE]
N { { { { { {

SfEL—LLIuvN

(Gryr
—CIO—LEEA—1—4)
SR —L1dvN

grEg—LLuvn

(HYS,=E—LE )
SFE—LLIuvN

(FERGAOLY—1
21EPCE215dq0096)

A=

JHYS, =5 —LEhE

EpEg—L1dvn

L6446
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#£15%E <1 7JLPROME—FK
1516 UART #4324 TMP86FH47BUG

15.16 UART 24 =4

% 15-19 UART # 4 S > %-1 (VDD = 4.5 t0 5.5V, fc = 2~16MHz, Topr = -10 ~ 40°C)

. DERIEFR
EHE e o8y (fc)
At fc =2 MHz At fc = 16 MHz
IYFUIT—4 (5AH) ZEMN S Ta—/\y I ETORH CMeb1 Approx. 930 465 us 58.1 us
R—L— b EBT—422ENLITI—/\y Y EFTORM CMeb2 Approx. 980 490-us 61.3 us
BEaT Y FRENSTI—/\y I ETOMH CMeb3 Approx. 800 400 ps, 50 ps
F v Y LEERHHE CKsm Approx. 7864500 3.93s 491.5 us
759 aFrE)—{EEHEERE CEall - 30 ms 30 ms
o9 atrE)—EEEREAEK Z&) CEsec - 15 ms 15 ms
% 15-20 UART % 4 S > 4/-2 (VDD = 4.5 t0 5.5 V, fc = 2~16MHz/ Topr=-10 ~ 40°C)
) B RERE R
EH k= /0 99 ¥ (fc)
At fc(= 2"MHz At fc = 16 MHz
1 W “’ . < ~ = = g 13 f‘ o
)t MERRER IF T T—RARETRELEDHETD RXsup 2100 1.05 ks 1313 ms
£y 7y THRE
T F U T—2EEHR CMtrd 28500 14.2 ms 1.78 ms
“ ~ = —_ o I:_ p— P = __ =2 é &b
RYFUIT—EADITa—Ny I o R—L— b EBET—22EMEEL SMtr2 380 100 s 238 s
25 E TOR
R—L—rEET—2DIa—N\v oM DEEITY FRIETEEE
CMtr3 650 325 40.6
%% ETOBM ' ve ve
. .. SR — E T R >
§J1’=EZIA YREDI A=Y INBNRT— FHEMT F LR (L) CMtrd 800 400 s 50 s
RIETRE L 42 B F TORM
., RXsup | (I:Mtr2 (;Mtr3 ICMtI’4
RESET 57 / 5 P P P
|\ (5AF) L/ A28H) L (30H) L
RXD #F | ||||||| BN ||||| o | || L
: (5AH)™ i (28H) E (30H) !
TXD #F o ”l |||| : | ””I 5
CMebl CMeb2 CMeb3
(5AH) (5AH) (5AH)
RXD #fF |||||||| |||||||| ||||||||
TXD IHF < >
$ cMtrl !
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F£16E ImFOAHNEE

16.1  Hl{HlimF

TMP86FH47BUG @ il D A B %2~ L E T,

il iR AEH [E3& &%
FAREFA] —):D_ > fc
VDD Rf VDD BRARERTEGST
XIN A% 2Ro Rf = 1.2 MQ (typ.)
XOUT HA
1 Ro = 1.5 kQ-(typ.)
O O
XIN XOUT
. XTEN
FIREF A —):m_ > > fs
YTIN A MW BB F IR F IR F
Rf = RrZ 6 MQ (typ.
XTOUT Hh > Ro ' (ve)
T. ‘i' Ro = 220 kQ (typ.)
O [
XTIN XTOUT
SUHF—TU LA VN
EXTUSRAAD
RESET AHAH TILT v TEENE
T KRSy Tty b RiN = 220 kQ (typ.)
DA VF VYT Y b R =1kQ (typ.)
YRELHEIT Ut b
VDD
TLEY UERETL
TEST AR P R=1kQ(yp.)
\I Av‘v‘v D MCU t— F‘—C“'iLZ‘f"L"l/’{)l/l:
I BELTFEWL

) ~TMP8BFH47BUG MY TEST HF I\ T F VU VERIEAB SN TULERA, MCU E— FTIE, &7 “L" LR
ICEIEL T EEL,
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F16E ImFOALAEE
162 AHAR—k TMP86FH47BUG
[¢)
16.2 AHHHKR—F
R—k A A & &%
#HAE "High-2" VDD
. SUhF—TURLA UiH
- REF
HASYFAR ] R.= 100 Q (typ.)
WFAR é‘l
WEAfE "High-2"
VDD
TR E»T ; FS4ZT< R AHS
P1 A A O E 2T XAR
=31 %7 i . R £400'0)(typ:)
BFAR éll
FHAE "High-Z2"
YuhF—TFURLA A
_E] s
I EXFULAAA
HHSYFAH ] R =100 Q (typ.)
HF AR é‘l
HifiE"High,Z"
#EAE"Hig -
TR g 1
k5S4 27—k AHA
" e Miﬂ C R=1000 (typ.)
o =R
HF A <|I
#{E "High-z"
WEAE "Hig VoD
TR E»T ; PS4 RF— R AHSD
P4 AR 7 KEFHA
31 EJL i 1. R =100 Q (typ.)
W AH <||
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FTAT E

171

o R K TE #&

BRI

AR RERS & 1%, BERF7Z D) E BB TEIRGRWERRTH Y, EO L DOHABMA DI LR TE
ROBUE T, MR REREBA D &, BEESLHILDORIN E 2D | R SRBECLDEEEZ/ S 2 &
WD ET, o T, UTHMEREHREZBLRVE DT, ISHBERORGEITOTIEIN,

(Vss=0V)
] B 5 i} ROO® B
BREE Vop -0.3~6.0 v
ANERE VIN -0.3~Vpp+0.3 \%
r— Vour -0.3 ~ Vppy'* 0.3 v
louT1 P1, P3, P4 K— k -18
HABR (1 IHFHY) lout2 P1, P3 R— k 32
louts PO, P2, P4 7R— k 30 mA
2 lout2 P1, P3 /R—k 60
HAER (2mFHE)
> louts PO, P2, P4 R~ 80
SHEE A [Topr = 85 °C] Pp 250 mwW
(FA TR (BR) Tsld 260 (10 s)
RERE Tstg -55~125 °C
BERE Topr -40 ~ 85
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172 BESH TMP86FH47BUG

17.2 BMEEH

EERME & 1E, WS —EDmE Z > TIEWIZEIET 2720 O ST, BRI (BIREE.
ERREHEPH, AC/DC HEE) 7> AN 2 EMESIE TR L7256, RAEMENEC 280 xH Y £77, 1t
S TIHEMORTH LT, BT EESRMOFEMHE 28 2 720 &K 512, IS ORREH 21T T IE S0,

1721 MCUE—FK (59 a AT DEZFIAHAD I VHEEER)
(Vss =0V, Topr == 10 ~ 40°C)
HH s b LS Min Max --Liva
BREE Voo NORMAL1, 2 £— F 45 55
N Vin1 EXTSRANERL Vpp * 0.70
BSLRILANERE Vpp24.5V Vpp
Vi2 EXTFUYRAN Vpp * 0.75 v
ViL1 EXT)SRANERL Vpp* 0:30
BLRILAKERE Vpp24.5V 0
ViLz EXTUIRAD Vpp * 0.25
A= R % fc XIN, XOUT 1.0 16.0 MHz

1722 MCUE—F (739 LatEBDEZTRAABELWHERHEER)

(Vss = 0V, Topr =- 40 ~ 85°C)

HE e b & Min Max B
NORMAL1, 2 E— K
fc =16 MHz | 45
IDLEO, .2 E— K
L8 MH NORMAL1, 2 &4~ K
T 3 T C= VA
BREE IDLEO, 1,2 E—F 55
(€30 -
SLOWJ, 2 E— K 3.0
fc = 32.768 MHz .
SLEEPQ; 1,2 E— N
V : Y
oo STOP £— F
NORMAL1, 2 E— I
fc = 8 MHz .
IDLEO, 1,2 E— K
T
Zisz& =376 Mz | S-OVT2ETF 27 3.0
C= . V4
( ) SLEEPO, 1,2 E— K
STOP £— K
ViH1 EXTUSRAANZERL Vpp x 0.70
Vpp 24.5V
BELALANERE Vim EXTFUSRAR Vpp % 0.75 Vbb
Vins Vpp <4.5V Vpp * 0.90
v
V4 EXT Y SRADERL Vpp * 0.30
Vpp24.5V
ELRLAHEE ViLz EATIVYRAN 0 Voo * 025
ViLs Vpp <45V Vpp % 0.10
2.7VSVDDS 55V 8.0
fc XIN, XOUT 1.0 MHz
PA=RNb S 45V <Vpps55V 16.0
fs XTIN, XTOUT 2.7V<Vpp<55V 30.0 34.0 KkHz
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1723 21 7JLPROM E—F

(Vss =0V, Topr == 10 ~ 40°C)

EH iLs IHF &% Min Max I--Liva
BREE Vbp NORMAL1,2 £— K 45 5.5
. Vin1 EXTSRANZERL Vpp *.0.70
BLRILAHERE Vpp 24.5V Vbp
Vit EXTUIRAD Vpp & 0.75 v
. ViL1 EXT)SRANZERL Vpp * 0.30
ELRILAHEE Vpp 245V 0
ViL2 EXTUSRAN Vpp * 0.25
90y YRR fc XIN, XOUT 200 16.0 MHz
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17.3 DC %% TMP86FH47BUG

17.3 DC 4%t

(Vss = 0V, Topr =— 40 ~ 85°C)

i) B iLs br ] F ES % Min Typ. Max B
EXTUIRER Vhs | ERTFULRAR - 0.9 - v
liN1 TEST
SUhA—TURLA v, Vpp=5.5V, VIN=VTEST=5.5 VIO V
ANER Iin2 _ _ . - - +2 uA
FSART—FR—F
In3 | RESET, STOP
AAiER Rin2 | RESET FL7 v 7 Vpp=5.5V, V=0 V 100 220 450 kQ
ot | Yoo F—TFoFrLa1Y Vpp=5.5V, Voyr=5.5V - - 2
HA)—VER X uA
ILo2 FSART—FR—F Vpp =5.5V, Voyt =5.5V/0 V - - *2
BLALHAER VoH | FS4RF—FrKR—F Vop =4.5V, lon =-0.7 mA 4.1 - - v
BELALEAERE VoL | XOUuT, Po,P2,P4R— +%B< | Vop=4.5V, lo. = 1.6 mA - = 0.4
ELRILHAER loL KER(PO, P2, P4 R— k) Vpp=4.5V, VoL =10V - 20 - mA
D5 U4 AEYTT
AL L e
Vop=5.5V %,Z; Rt - 12.6 18
NORMAL1, 2 Vi = 5.3 VIEDY
E—FEFERER IN= ; (X5,6) R
VT1esT = 53 V/0.1 RAM T 70455 Lh _ 6.5 9 m
fc = 16 MHz FELTWSEE ’
IDLEO, 1, 2 fs = 32:768-kHz
. s . - 4.5 6.5
E— FHERER
IS5yvaRrE)NTT
O 5 LA CTLy
ﬁ% B - 20 50
SLOW1 £— KK N
ki Iop (GE56)
ERER Vop=3.0V /5 L
RAMNT 7045 LM
VIN=28VI02V | g T - 14 28
VTEST =2.8V/0.1V
SLEEP1 £— KB} fs = 32.768 kHz _ 5 15 pA
SLEEPO £— FH
K . KB - 4 13
BRER
. VDD =5.5V
ST_OP ,{_ ok ViN = 5/34/0.2 V/ - 05 10
BRER
VTEST =5:3V/0.1V
VDD =55V
ViN = 5.3 V/0.2 V,VresT= 5.3 V/0.1V - 10 -
MR BIE E— 5 B Top=~10 ~ 40°C
R Ippe-p mA
(7 5,6) Vpp = 3.0V
ViN = 2.8 V/0.2 V,VresT= 2.8 V/0.1V - 2 -
Topr=—10 ~ 40°C

E1) TypiElE. FHICIEERZIEA Topr=25°C, Vpp =50V BDEERLET,

F2) ANER INng: TLT7yw TERISKDEREREET,

A3 Ipp &, IRer EEAHFEAS

¥ 4) SLOW2, SLEEP2 £E— FMO&EJREFIL. IDLEO, IDLE1, IDLE2 E— FERZETY .

E5) ISULaAArAEYTTIOTSLNFELTNSGEE, FRETSYIVAAEYUNLT—EZF)—RKLTWEEE, 75v
DA AEYIFEREEETVETOT, BEMICK171 DLES3BE—VEFRITFNET, K> TIDBEDERETR Ipp
(NORMAL1/2, SLOW1 E— FB)lE, E—VBRZFHELLI-BRIEL MCUBEROMELGY FT,

E6) BERFAOBRIIE—I ERMRATRELEBHRFAICL TLESL, SLOW1 E—FTREE—VERETFHLINE-ERD
ENKELHBYET,

ET7) Vi TEST i F Bk < IHFICENME N B EBE V1esT: TEST S FICENM S 5 BE
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1L %4 9L (4fc or 4ifs)

[ >!
] |

Ins56nY08 (PC) X
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BI7TE BERMREHE
17.4  AD ZEH4iE TMP86FH47BUG

17.4 AD ZTHadsit

(Vss = 0.0V, 4.5V < Vpp < 5.5 V, Topr =— 40 ~ 85°C)

) B 5 x ® Min Typ. Max BifT
THRJEEBERERE VAREF Avpp ~ 1.0 - Avbp
N . AvbD Voo
7 ARJHHERERER
Avss Nss \%
THRJRETRETEHRA X 4) AVAREF 3.5 = -
FHAJANERHE VAN Vss - VAREF
. Vpp=Avpp=VAREF=5.5 V
O EEBEEERER IRer - 0.6 1.0 mA
Vss=Ayss=0.0 V
FERERE - - +2
Vpp=A =5.0V,
toss pp vbp — - £
) Vss=Ayss=0.0 V LSB
JLART—ILEBE VaRge=5.0V < - £2
weRE - - +2
(Vss = 0V, 3.0V < Vpp&4.5 V, Topr = 40~85°C)
15 B 5 x5 ® Min Typ. Max B
A EEERERE VAREF Avpp - 1.0 Y AvbD
. . AvbD Vog
7RI HHEREREL
Avss Vss \%
TFrOyEEETREEHE GE4) A VaRer 2.5 - -
FHRJAOEBRHE VAN Vss - VAREF
Vpp=AvoD= VAREF = 4.5V
THRJEEBEERRER IREF # 0.5 0.8 mA
VSS N AVSS s0.0V
FERMERE - - +2
Vpg = A =3.0vV
TR PA), P - - 12
. Vss/=/Ayss = 0.0V LSB
TR —ILEBE Vi = 3.0V - - £2
weRE - - +2

1) BREBREFEFLBREFRV-TRTORELZER/ BELTHRERICHTIRROBYELTERLET.

F2) ZTMFRMHEEREEHEEICLS THEEBENIERY £55

E3) AIN ANHFADARDEREIE Varer ~Ves RN TIHERACZ SV, SEANDEENAANSIND L. ERENTEL L
Y, tOF v RILOEBRBIZLHEE5ZETTS

E4) THRIUBEERETEHF: AVARer=VaAREF-VSS

E5) AD a2 SR E#FEALAEVMEE. Avpp i F EVAREF iiFI(& Vpp LAIVICEEL TS S0,
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TMP86FH47BUG

17.5 AC 4%t

(Vss =0V, 4.5V < Vpp < 5.5 V, Topr = -40 ~ 85°C)

] B ks x5 ® Min Typ. Max BifT
NORMAL1, 2 E— KB
0.25 - 4
IDLEO, 1,2 E— FH§
ROV ALIILEA L tcy - us
SLOW1, 2 E— KB
117.6 - 133.3
SLEEPO, 1,2 £E— KB
BLAR)ILY Oy RILRIE tweH SHE8Y 0w U e (XIN A7) 31.25
- . - ns
ELAILY Oy 8L RIE twel fc =16 MHz B
BELALY OV IRLRIE twsH sVE8Y O v U B4 (XTIN A A7) 15.26
- ) _ us
ELARILYOYHINLRTE twsL fs = 32.768 kHz B%
(Vsgs 0V, 3.0 V < Vpp <45 V;Topr = 40 ~ 85°C)
i) B s x5 ® Min Typ: Max B
NORMAL1, 2 E— K
0.5 = 4
IDLEO, 1,2 E— FB%
TLUHALILEA L tey ‘ us
SLOW1, 2 E— KR
117.6 ~ 133.3
SLEEPO, 1,2 E— FHB
BLARLY OV NLRIE tweh S84 O 2 BE (XINAT 625
- . - ns
ELALY Oy LRIE twe | fc=8 MHz B
LAY Oy NV RIE twsH 5884 Oy JEE(XTIN AH) 15.26
= . - S
ELRILY Oy Y LRIE twsL fs = 32.768°kHz B !
—_— ~
176 73y a%FE
17.6.1 EFAAEFMN
(Vss=0V)
18 ] S Min Typ. Max. BT
TS5y aATYEETEZRIMES | Vss=0V, Topr=-10 ~40C - - 1000 Bl
17.7 22w atsi
1771 EEFAAHRFRFE
(Vss=0V)
15 B & # Min Typ. Max. B
TS9P rEYEETEIRIAER | Vss=0V, Topr=20~30°C - - 10 =
yrrvay Vgs =0V, Topr =-40 ~70°C - - 10 &
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FTI7TE BRNEMH
17.8 HRFEH

TMP86FH47BUG

17.8 HIREH

E1)

#IH HoUT XTI ATOUT,

(1) =EEER () EREKEFER

RIROREICE, RFEFOME. BRBFEELTENICTILENHYET . chun(d. ERAE YIEUKELE

B52HFET. SO TRELERERESSEHIC. CHEASIIERTOFME EN DL 5 BN -LET,

x2)

HEERTFE. BF - tHRONYBZXARITOATEY ET

HMICDEFEL T, FRE7 FLADR#AR—LR—DE TSBCLILY.
http://www.murata.co.jp/

17.9 WMYFWLEDTEE

IFATEAEICOWT OEEFIA
BRI H
TEA TR T
B S :
230°C  SPM1EIR # £ Y7 Z v 7 24 H(Sn-37Pb $r 1% A 726 FHIRF)
245°C 5 B HEIR X477 5w 7 ZMER(Sn-3.0Ag-0.5Cu 13 A 7214 )
e
T A AR Y ETOIRATINER 9S% % B & T %,

75y BRY DEBRONN D EDLTHEHT 2 HE I, ERBERZROLDIC Ay =V
BRI — R 5 2 & AR £,
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F18F S HA

LQFP44-P-1010-0.80B Rev 01

Unit: mm

12,0402
10.040.2 Q
34

33 23
AAAAAAAAAAR
22

EEEEEEEEELEL
.0+0.2
</ @

J
0:25

I
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BmERYEEDOEREN

e REHICEHINTWAN—FKYz7, YVIFITT7ELIVVRTL (LUTF. REZEWS) [CETSE
HE, AEHOBEHENBE. RITOES L EICLYFELLICEREESNLZEAHYET,

cXEICKDLUHDBAOEELZ LICABEHOGRHEREELFTY, Tz, XEICLDAHOEMDEEE
BTAREHNEZEHERN T IEATH, BHRABIC—YEEZMALY., HIFRLEY LBV TSESL,

L EmE. FEAORLICEHTVETHN., FERBGBIEFE—MRISREBIERET IE5E51HY FT,
AEGECHEAECGEE, AEFOREHOREBICE Y AR - BE - MENRFSNSZLDLRNNE D
2. BEHRDEEICEWVWT, BFHRON—FITT7 - VI +bI17 - VATALAITREGREREIETIC
EEBRBVWLET ., 48, REBSIVHEAICELTE, AERICET 2EHOER (FEM, £HE. T
—8— bk TITVr—av/— b, FEREEENDFTVvIRBE) SEUVARENERSNDHHR
DEIRERAE ., 1BERBAZELEEZCHEROL, ChiT- TS F R EREENG EICRBDORSR
T—4. B, REEIRIEMWBEAER, 7055 L, 7ILT ) XLZOMERERGG EDEREER
TE5EE. BEHRDOEAKERBLUVVRATLLATHRCFHML. BEHRDERICSVWTERTEZH
LTSS,

AEmIE, —MRHOBFHESE (I E1—42, N—VUF L, EBRMES SHAMS. EXAORY b R
BHHRLEE) FREXEHRICERNICEHSATOIARITERSINST ENBRSNTNES . RE&AIE.
BAICEVRE - EEESERSN, FLEZTOHREORFEDALSG " FRIC/BEZRIZT BN, BRI
MEREZSIEEIIBN, t LAFHARICRLLGHZEZRETENOHH5HEHE UTHERR &V

2) ITERASNDZERFRERSNTLEEAL, REEHLSHTWFERE A, BERRICIHEF HEEHEE.
MZE - T, ERMES. B8 - A, JIE - eI EES S R - IEREGIEES. &
BREMEMSE. FRBE,. EHARSE. ERMEERKZLCENEFNTT ., FEMICEHNICEH S TWLD
BEERE. AERETREARCEALLBZVOTILEIN,

AEMEDRE. BT, UN—RT D7) I BE, RE. BIE. @ERELLGVTLES,

AERE. BRNOZES. RAIRUSGFICEY HiE: #A,/RKEefEchTh 8 AICERY S &

AEHIERE L THLHIRIMERE. RAOKRMEE - CAZHBAISZOHDIDOT, TOEAICEKELT
LHREUVE=ZZBOMNMEEZTOMOEFICNT SRIAELERBEDFAZTOIDOTREHY FH A,

A&, EEICKDENEBIEERESUNEELAFENLIRY . B, FELKE K URMIHER
B L T, BATRMICHRTRMICE—LIOMREE (KEEENMEDREE B MIEDREE. $E B~ DEEDMKRAL.
ERDOEFREMEDRILE. F=FOEFDFRERLIEZECHANICRLLGL, ) ZLTHEYFEA,

.

.

.

.

.

.

.

ARG, FEEREHSBHSATOHERMERE . RERREROHARFOEN. EEFAOEM. &
HPVEEOMEZARODEMTHEALGVTLILZENY £, BHICKEL TR, THEABRUNEES
&1 . TRE@HEERA F. ERHLBEUEEESEETL. TAODEDDHECHITLYBLERTF
mETO>TLIEEL,

AHBOROHSEE MR E . FHMICOSFEL TREREMNLTEAERBOFTTEHEE (LS, &
HADQTHERAICELTIE. BREOMEDSH - HRAZHGT SRoHSERE. ERHIREEEETE TS
FEDL. ADSETICEET HEISHEALESL. BEHENIMDDERTEEFLAEN EITKYAEL
EREFICEHLT, ZHEAU0FEEEZEVNRET,

.
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