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o R 254 k N—=3Ta— )V
pror | 820011 pror | 521 1 rrpr| 221" 167 %) o
FFEO | . » _
¥ X 284 b [|ayra~rsr—71
FFFF | 3271 F FFFE | 321 b FFFF | > j({]s?/\f&a AN
TMP87CP21C TMP87CM21C TMP87CH21C
)
ROM : U—=FF>)=XF) SFR (AR ¥ N ITpr 73>l IRE DBR :F—42 Ny I7p LI R%E
FRYSAXEY A K- b SIORBEF—2/5y 77
RAM : S HLT7EALATEY EN—Fo T 7L R%2 LCDRR/Ny T 7
T2 XEY BAON—RFYIFRAF—2ALIY XA
A2y AT LEIEL TR R
AEAL YRR TAHEEL U X5

TAYILRT—2RAT—F

H1-1. XEFUT7RLATy S
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TOSHIBA TMP87CH21C/M21C/P21C

1.2

(M

(2)

3)

7877 L XE)(ROM)

TMP87CH21C1316K/S 4 + (7 F L 2C000~FFFFy & i), TMP87CM21C 332K/ /N 4 M(7 F L X
8000~FFFFy 75 #), TMP87CP21Ci348K /N 4 F (7 F L 24000~FFFFy&#) o 70 7 5 4 2 € 1) (<
ZZ7ROM) # L TWwE T, H1-2i2 70750 X2AE) 2y T2 RLT T,

TS hAE) OFFO0O~FFFFyfFihid, e H@ic b s F 37,

E|¢) AH N 25 — 7 I (FFEO~FFFFuE i)

ey PBLUOEHIDABDNRZ (254 MNXRZ F)RNT 5T —TNT] 16275 H) T, N
7503, Ve MEBEPSLDOAY - T FL A, D AAY — AV —F DL M) =T FL A
ERL FE T,

N9 23— IWEGSHENYT 27— 7 (FFCO~FFDFyE i)

Ny a— VA [CALLV al loNs ¥ (b 7V —F 2 v b)) —F FLUR, 234 MRS &) %
KT 55— 7N T, 162550 T3, N7 &I - VaESR1InNA4 FEOGS T ATHBED &
Br T b SR ENE)F TV —F T — W T L2 L Y AE )V ER2 TATBE LR TE F
R

R—YaA—-I&GSHI> b —I U 7 (FFOO~FFFFy&Eith)

NR— Y3 — VA [CALLP al lo#H 7N —F vy b)) —7 BV A LY 7 TF, FFCO~FFFFy
FHIE R T —TNICd o TWE T O T, WHFFOO~FFBFyHFhofiHE AL T3, =¥
I — V.24 P EOGES T,

TS LAENICIE, TEHYSABIVEET — ¥ P INT T, RICEFTTREGHE. 7
Q7 SALA 7y ORNEIRT TN LA SGARERT T, Vv v 7HHEMHNY v 7 F 223
WYX Y THAET, Vx yTFCEAL T TR S ARATNIZER=-U N7 v RS D
DEH A,

Bl . VTl TOLrInhy vy OBE

O 5¥ v MK T ¥ T IRS ce, $+2+d] F8C4H:JRS T, $+2+08HD G4
JF=10 L &%, 709275 007 vy ORAFIC8uE MBELAZFSCEHIC Y ¥* v 7 LET (707 F A
B DNFEEITHEDTDOEIPNLT FLA 42128 o T0wET, o T, TOHGTO T T A
By S OMEIEF8CA+2=F8Cé6y & %1 F ¥),

@ 8 v MY ¥ ¥ Sy
E8C4H:JR | Z,$+2+80H D46
IF=10 L & 70275 K75 OMNFICFF80 (—128) & N L 7-E846HiC ¥ ¥ » 7 L ¥ ¥,

® 16 v Miixf v v » Fs [JPal] E8C4H:JP 0C235HD 54
MESEIZ C235 BT Ic Y v o T L E T, Mixf Y v ¥ TP 64R N4 P O SLHADITEED T F L
AWV vy S TEFE T,
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7 KL R
o0 i
H s
(€000 P
: #l : ROMD NZE &
FF00 B2 = LD YRR
E T i CALLP7BH ; PC'«FF7By
FFBF
FFCO | Z-nw~25 (Ffi) |56 CALLV OH 5 PC < C856y
FFC1 | a—n~z % (+fr) | C8
FFC2
FFDF
FFEQ |#Y 24 ~7 5 (TH) | 68 INT5 ; PC < D368y
FFE1 |#1y2a~2 5 (45)| D3
FFE2
FFFD
FFFE | )t} 775 (M0 | 3E RESET ;. PC«CO03Ex
FFFF | V& v bxz5 (145) | CO

H1-2. 7RI IFLXEY 2wy T

TLCS-870> ) — X&, 70 73X ITHENINIEET -7 O@RABLIZ, T—F A€ %
TR ATHEGAERUMGAEMHALES, 2512, LYVRI ATy MMIT FLy Yy FE—F
PC+A) DI MHATE . T FEW, 7 — TV IV 27y 7 0B & hES 70 r
SIVvITEITT,

Bl : HLUYZAYRT7THEEINSET NVADROMAR .2 7 F 2 4 L — & 12503
(TMP87CH21C D54 : HL = C000H) o
LD A, (HL) ;. A<ROM (HL)
2 : BCD— 77 Ay ba=FK(7/J— FaE )L

(A=05HD & & TRt/ 17 7 ADFATT, P6FE — MZR22ghHiidnE 7).
ADD A, TABLE-$—4 ; P6<ROM(TABLE+A)
LD (P6),(PC+A)
JRS T,SNEXT

TABLE : DB = 0COH,0F9H, 0A4H, 0BOH, 99H, 92H, 82H, 0D8H, 80H, 98H

SNEXT /_S;CT/
) $I3ADDHHNKBET KL o DBENA b7 -2 DEEES:. | [ o born
B8 : TFasl—FORABKO=A=3)IT L 5L HAmIALHE =1
SHLC A :  if A=00p then PC<C234y [T ]
JpP (PC+A) if A=01p then PC<—C378y gg .......
if A=02y then PC<DA37y [ ___ ¢ 37|
if A=03y then PC<E1B0y 11’;3
DW 0C234H, 0C378H, 0DA37H, 0E1BOH I
[£) DWR7-FF—20E&HS, 7— K=2/511h, | -
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TOSHIBA TMP87CH21C/M21C/P21C

1.3

7077 LA 2(PC)

T AN I, RICETTREGPOBEMENTVE T O ITAAEYDT FLARIET
168 Y FDL YR T, Uty MNERKE, N2 % 5 — 7 )V (FFFF, FEFEg &) IS hTw %
Ve y MRZIPTATTAAY 70—~ FENFTOT, LEOT FUVARS 7075 5DOELT
T A e TcEF T, #l21E. FFFF, FFFEg&#Ic 22, CO,3Eyg &M I T 5 ¥
A Uk v bRER: COSEgFibh 5 EATHME L F 7,

TLCS-870> 1) — X1&., /34 75 4 VARG DEAT 72 v ) 247 T0wI T T, 7075 0%
7AW, W27 FL AL T4, Fl2 1, CL23g Bl & Twv 5154 b n5 o LA
. TarsanyyyoNFE, C125gT T,

MSB LSB - =
YIS
1514131211109 8 7 6 5 4 3 2 1 0 akad :X a X a+l X a+2 X a+3 X

Jarss kb vy (PC)
PCy PCL, WHETTA 2V X a—2 X a—1 X a X a+1

(a)#%ﬁlz (b)7°|:|'7“5A7‘J'7\/g EHmEETHTI I

1.4

M1-3. 7RTZ7hLhT>4
7 — &2 XEY (RAM)

TMP87CH21C/M21CIZ1K/N 1 b (7 F LA 0040~043FyfFih), TMP87CP21CIE2K/8 1 k (7 F L &
0040~083FgfH#) ® 57— % A £ ) (R #5414 v 2RAM) # N L CWwWwFET, K14l F—F A€ ) <y
TaERLET,

0000~00FFy &M, ¥4 L 27 V7 FLy vV Z7HBICRoTEN, TOT LYy YV I E—F %k
A s 4525t E h Tw 3 O T 0040~00FFgEbo 7 — % A )13, 2—F—7 5 71—
-y L TCHHHTET T,

BIL: 57— AE) O00COgHFHD € v + 2754177 & 00E3gHHIZ 00 % FH & AH ., “0”% bFFp%

FE AT LA,
TEST (00COH).2 ;  if (00COg)2 =0 then jump
JRS ~T,SZERO
CLR (00E3H) ;  (00E3H)<00g

JRS- T,SNEXT

SZERO: LD (00E3H),0FFH ;. (00E3p)<FFyg
SNEXT:

B2 . F—=FAF O00F5y THHOHNEE AL 2 )AL, 10gllbicsl00qicz ) 795
ALHE

INC (00F5H)
AND (00F5H), OFH

0040~00BF & ® 12854 Fiid, WHL A ¥ Ny 27 8L Y R ¥ X165 7)) BE 0 fHT 5T
WET, LIYVRFELTHAFTY, F—FAEVELTT2RATET T, Hl21E, 0040pFih %
FABTEN 20D T F 2l —F OABXHJATINF T,

¥/, T AE) LOLEOHKIIAY v 7 2R ETEFET, A¥ v ziiowTik, 17 &
Ty 2 Ay RA Y] BBRL TL 280,

% B, TMP87CH21C/M21C/P21CiZ. F— % A E Y Lit@E»N72 707522 E57T A5 LIk, T
XFHA, TUTITLAITVIRTFT—FAE)OREDT FL 2T % b 5TMP8TCH21C/M21C 1%
0040~043F &b, TMP87CP21Ci3 0040~083Fy b 2 5 L 72356, WAL T — 12X D7 FL AT v

Ty v Y FF ®RESETH 25 L LARVicz ) F9),
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TMP87CH21C/M21C/P21C

F—F A OHNFIR, BEBABE AEBIL LV FTDOT, A2V ¥ 54 XNV —F V THUNEER

T TL LIV,

%) : TMP87CH21C/M21CHORAMZ ) 7 (/N ¥ 7 OLUANNORAM%: ¥ _XCTE¥1 27 ) 7)

SRAMCLR :

LD HL,0048H ;. A¥—F7 FLZXHL)®OHRE
LD AH i LT — 7 (A) DRE

LD BC,03F7H i N4 ME—1(BC) D#E

LD (HL+),A

DEC BC

JRS F,SRAMCLR

) AALYZAZERAMLEICEELETNDT. ALY NI DT FL 2L TRAMYZ U7
LEVWTLKEEW, Z0OED. LEEOBIT/HN 708BEWTRAMYZ U7 LITWE T,

7 FL 2
0040y
0050
0060
0070
0080
0090
00A0
00B0
00CO
00D0
00E0
00F0
0100
0110
0120
0130
0140

0430
0440

0830

0

1 2 3 4 5 6 7 8 9 AAB C D E F

YYRENY 0, LRIV,

T4V T RLy vy
o

LY 25Ny 15

) TMP87CH21C/M21CIC (F
ARSI TWEEA,

14 F—axEUxv 7
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1.5 SAAL T ZA&ZIINY

MHL Y 2%k, 7— % 2 E) ®0040~00BFgFliic~w vy ¥ 78hTEBYH, W,A,B,C,D,E,H,
L8 Yy L YRF8REINVZ E LTIy 7L TWwET, MIBIZHHAL YA Y Ny 2 ok
BERLET, 2B, LWL I ZAINY 2, F—F AE)) & LTHHTE T T,

—

— /N> 2715 (00B8~00BFy)

IR
L 1,52 ~ 14 (00B0~00B7y) @v’ i 7AO
: — /52 713 (00A8~00AFy) :

W o A )3 ¥ 712 (00A0~00ATg) (0041) : (0040yp)
""" B i oc - (00435) | (0042)
............. — Y > 2 4 (0060~0067g) :

D | E 15 7 3 (0058~005Fg) 0045y : (0044)
............. bl N Y 2 2 (0050~00575)

H | L [H/%>21 (0048~004Fy) (00475) :(0046y)

: )37 270 (0040~0047g)
(a) 8 A (b) AL IZEDT KL ZE) £}

X1-5. RAL I 2% IN I DIER

HELIVAFIF, 88y VO T 2 ADITH,. WABC,DE,HLO L Y XA ¥ 7 & L TIBKE v b
B DT 72 AZITH)I T ENTET T, T2, WHLIYRAZ ELTOBREDIEIMC, KOMiEE AL
TwE g,

(1) A WA

AZ8E y FEOTF 2l =%, LT, WABIGL v P RO T ¥ 2 5L —% (WA AL, ADSTFh) &
LTOBEAELTVWE T, 2B, SED MNHBIZOWTRAUANADOL YV ZF T F 20— 7MWk fl
WHDPTE T,

%11 : ADD A,B i AOWHICBONA%E EL T, #REAITANT T,

%12 . SUB WA, 1234H i WADOWNED 5 RMiE1234g% 51 &, #EREWAILANT T,

%18 : SUB E,A ; EONBEDPLADONExEGIE, MiREEICANRE T,

(2) HL,DE

HLEF — I RA V9 I4 VF v 2 ALV AT IN—AL VAT LT, DERF— KA 7 ELT
DEEFLTCBY, AEY DT FLAFEEIHEbNE T,
F/o, HLICEA — M BRA ML Y2 VA NTYT 2 )XY MEEVD D, ZHO T — FULEHR
TEFYVETFLIFO(S A b4 ¥ 77— AT 7 MUENEZIZTE T,
1 : @ LD A, (HL) : HLTHEENLET FLADAEYNEXAIZT— FLIF T,
B2 : @ LD A, (HL+52H) ; HLIZAMES2p% 5 HRME L 2 fETIHEESN BT FL A D A
EYVAATAICT— FLET,
%13 : ® LD A,HL+C) ; HLICCU VA% OWNE % FF5HRMAE L 72 fETHES NS T F
LADAE)AEEZAICT— FLET,
fl4 : @ LD A,(HL+) : HLTHEESNLET FLADOAE) HEXAIZET — Fi&k, HLO
WEEZAL 2 AxA MLET,
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%5 : LD A, (-HL) ; HLOWEZ T2 ) A PL, ZOHTIHREI NS T FLAD X E
JAEEAZT— FLET,

TLCS-870v ) — Xk, AFYDNSLAEYVCTF— Y 2 HEEELLZD, AEY EXAEY LOMTHE
BT AN TE, Tay 2B A L2 BT ars53I v 7 TE T3,
Bl6: 7w v iRk
LD B,m ; m=n—-1(n:#E&EN1 M)
LD HL,DSTA ; %7 FL 2R
LD DE,SRCA ; #i#kx7 FL A
SLOOP: LD (HL),(DE) ; (HL)< (DE)

INC HL . HL<HL+1
INC DE . DE < DE+1
DEC B . Be<B-1

JRS F,SLOOP ; ifB=0thenloop
(3) B,C,BC
B,Ci38Y v F®», BCE16E Y b Ny 77 Ao v 2 EIHHTEEI T, ClE. LY RV A v
Fy s AT FLy Yy ZHL+OWXBITAF 7y NP RAY ELTEHIEZDOHIO)., F 7-BEMGS

WWBTABRHL YRS ELToOMEL2HEL TV T,
Bi1: v ¥— kL

LD Bn LD b OB L s T L E )
SREPEAT: i # i
DEC B

JRS F,SREPEAT
#Bl2: BE@A6Y v b =8 Y 1)
DIV WA,C s WA+COEBEEITV, BEAIC. B EWIZANRTE T,

PHLIZ AT DN 2 8RE, A8y bOL PRI N2 25 RBO)ICEIDVITVWES, Vv
MEERBSIE “0” i bI N F T T, Ny 20l cEI N FE T, RBSTE RSN TWE NV 7 %
ALy RNy IR ET,

RBSIiEZ. 757 ¢¢dic7asr 55 25— 77— F@SW) & LT, SFRADO03F&#hizE b
fFIFonTBY, AEYT 7L AMATHRIELE T, b, IMEREB LT v v 2/Ry 7O AHH
w4 [LD RBS, n],[PUSH PSW],[POPPSW]IZAHZEEh TWwFE{,

1. RBSDOA /27y A vk
INC (003FH) ; RBS«<RBS+1
#12: RBS®'Y) — F
ID . A,(003FH) ; A<RBS(ZOMHTIE 75 7dMIFICHALENTTD
T, A«PSWE 220D F79)

B ARSI BIFT ALY AY QBB F TN —F I BIT ARG A= DZITIELIINY 2 Y)
DEZEMICLIZLY, FRD I WTO S oM I LN TE, T, BEIITIRAI AL vF U
FINTEFT, BYAAZITAITRE, RBSEHEWICA Y v 27 BHEI T T, 28, BDAAY
% — » 454 [RETI], [RETN] O #4712 L ) . AEIICE D AAZIH ST EION Y 2 1ZBIFLET O T,
RBSOBE#MZIFD Y 7 v 7 = 7BLIZVLED ) TH A,

TLCS-870% ) — XWX KISERDOE Y AAZH R — P LTBY, FEREIZINY 7 28 YT, &
BIZAAVYIRAZIZINY VDL IV AZEHOYBTEIENTETT, T/, 2 OMHYESL
T AEEE. 2B VEDARERICIZEO NN 2 2 E ) BT THHL 9,
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Bl NYZYOIEZIZEBHEY AR Y ZAZITBITAIHL Y R ¥ 0BT

PINT1 : LD RBS,n : RBS«n(Y¥rZnic¥y#Hz)
L HY B AL
RETI i RAGTIWEINAKR Y = (N 23 BEINICER)

16 7ATIZILAF—RZXT— K (PSW)

TR GEAT—FAT—FiR, LYRAI N2l 272 ZRB)E 77 OHEEEN, SFRHD
003Fu I H ) fHF 5 TwE 3,

RBSiZ, AE VT2t AGHTRAHLIEERAANTE, 757 s HLOATE T, PSW
WAL THEE AL EZT o 2BE. 79 7123 F— 23 EZAINT, 2065 TELT > 81bE L T
T, B2 1E, [LD (003FH), 05H] a4 % #4745 &, RBSIZIZT “b" A& XAT h, JFIZ “1”12k v b
N, F0EPOT I VEZELET R A,

HYABZTHTHE, PSWIZ TR 7T 5h o o228 v 7 10 BENET, $7-. PSW
FE ) AR Y ¥ — ¥ ARETI]L[RETN] O FE4TI2 L D R 92 5 ) 2 b7 & Ny 0 Ad 23417
EROIRREIZRED T,

PSW#% 7 7 v 23 5 HHMG L LT v ¥ 2[PUSH PSWI/E v 7 [POP. PSW] 2% 1) ¥ 7,

1.6.1 LY ZX&NY7 1L 7 % (RBS)

T 6 5 4 3 2 1 0
WALV AT DNy 7 2 EIRT 54 v POV I RS T :
T, BlZ1E, RBS=200 & &, NV 7 20HEBRIRN I T3

TEiThYET, X1-6. PSW (7 7 %, RBS) D18
)ty M, RBSIE “0” IC WML E AU E S,

JFiZF (CFHF|  RBS

1.6.2 777 (FLAG)

BUTST, Fx )= TG N=TFx) =T FTBLENV Y Y TATF—F AT I DLy + T
& i, A THRES Aty Moy Fa8nET, ¥ur75 27, Fx ) —757B8L0
D VT AT =8 AT I KA E Y v TR ee, $+2+d],[JRSce, $+2+d]1 DV ¥ v T4
fheek %2 9,

ey MERIEEY Yy T 25— 27 57 Db es g T (F 03 »r0 7 5 7o s
nFEEA),

(1 o737 TR

Yo7 o7, MAMET 2% T — 4 2700y (8K v b E/MEERE) /0000y (16K v b HEE) o &
X" itkly PER, FOELPDOLEERYONIIZ)TERT T, By FMMEGSTIE, BEE Y FOW
BHRO DL EZFIZ“17I1 Xy bPEN, BEE Y POHREDSVD L ZZFROZ 7 ) 7 & T T
(Ev b7 b)), REGEOLA RO L8 v F 00D & &, BMEGSO A FAT00gD & & |
ZRE 41”12ty FERN, Z2DEHPDO L XZEZONI2Y T EINT T,

2 vU—75%(CF

HEROF ¥ ) —F 23 A -2k y bINF T, BREGHTOLE. BEL00g» & % (Divided by
zero Error). ¥ 721, F45°100gLl Lo & & (Overflow Error). “1”i2k v F & ¥ 3,
VIME—F - AT, LYRAIDPL YT IT O PENETF—IH ey PERTT,
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(3)

(4)

Yy b EGA TR, IE Yy FEOLIAY(T—) T v 7 Faslb—4)e LTHEBELET, ¥
oo Fx) -7 VBRI Y vy N2 ) TIRENTE T T,

Bl Yo MEREOIEEO ¥y FEONKF L IARTEILD ¥ v F 0D N L THHMBMEREM % & ) |
EWREIgHKHBO Y v F2ATEERA T T),

LD CF, (0007H) .5 ; (0001g)2 < (0007H)5 (009AH)
XOR CF, (009AH) .0
LD (0001H).2,CF

N=TF%FvU—=T5% (HF)

8V v MMM, AV v FHADF ¥ ) —F 34y PHARELOE D =Ly P ENFE T, HFIE,
BCDF — % ONBEOB D T IEH O 7 5 7 T3 ([DAA 11,[DAS  rl 42 L5 HEMIE) .
%l : BCDHT (A=19y,B=28y®» & &, RO T % EITT 5 & ARATHIZ R D F )8
ADD A,B ;. A«41y,HF «1,CF=0
DAA A i A4l + 06y = 47 (HERE)

Sy T AT 777 (JF)

BE. D12y FPENDETSZT, It YaF 35 v ) —IEHS Y P&, & E
AV Ay
[JR T/F,$+2+d],[JRS T/F,$+2+d1(T,Fi3f&fta — FTPHH DT x ¥ I &0 T3,

Bll: V% v TAF—F AT 5T ERMENEY v v Ts

INC A

JRS T,SLABLE1l ; HE@jOHEEAHTH LIFA58E L 256
: VxS LFEY,

LD A, (HL)

JRS T,SLABLE2 ; HEHrjOmS CIJFR“1IZty hEhFTo
: Ty BEMY v vy IS E RIS NRT T,

B2 : WAL P A% R7P HLL YV AFXRT 7 — 4 A% ) 000CsSygEH, F%v 1) —7 57, N"—7
¥ x ) =7 97 ONENENZE N Q29A", “00C5y”, “DTy”, “17,“0” ® & &, Tromi i %
TTA5ET7F2 -9 BIUPETIIZIROEIITRD T T,

RN N I o s | e [ xtikerss

7%= 5v-5| JF LZF | CF | HF 7x2u5v-5| JF | ZF | CF | HF
ADDC - A, (HL) 72 1o i i INC A 9B 0:0i1i0
SUBB A, (HL) c2 1010 ROLC A 35 1010
CMP. - A, (HL) 9A 0ioi1io RORC A CcD 0%0%050
AND A, (HL) 92 0 0 1 0 ADD WA,0F508H | 16A2 | 1 0 1 0
LD A, (HL) D7 1010 MUL W, A 13DA 0010
ADD A, 66H 00 1111 SET A5 BA 1110
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17 REY 7, A2y T RA2%

171 R2 7

AF w2, YTV —F o a— Vi EFET 2 3EH) AAE ST TR FOMENL —F NV ¥
YT T BN o T TR S AT I ORNRR)F) R TS S AR =% AT — FONER E

#—795T)T T,

H 7N —F v a— virA[CALL al,[CALLP a],[CALLV n] 345, RO (LAY A b, T
WA PDONEIZ)HRA Y v 7 ICBEE(T Yy v adyy)SnET, 27 Mo 7E D Ak [SWIT EA T
F3E ) AAZIHTTIZ, TFTOF5LAF—F AT - FORNEN XS v 7 12 BES L, XkiC

R Fth A BAES L FE T,

MBIV —F Rt 2848, YTV —F 0 ) ¥ — v AIRETIZETT A2 LICL Y RY v o
Mo TaTSI ATy, BNDAAY ¥ — a4 [RETI, [RETN] # £ 77452 12Eh) 2% v 2o
PO TATIAI IV IBLIO T ITART —F AT — P, FNEFRONERY AT (Ky 7

T 7°)é§ﬂi'§—o

A%y rid, F—FAEY)HNOMAEEO L) TICHETE T T,

172 R2y7FRA 2% (SP)

Ay s BEA IR, Ay OREHFEMERTIOE Yy hOL VAT TE, A5 v 7 8 4 ¥k,
FIN—F v a—N, 7y v amBIAREBLVEHYRALZITHTRHZBRA T2 ) XA P&, Y
Y=V Ry TWREAFFCTIA v 7 ) AV REINE T s T AT Y 7IET FLAD LW HIC
Mo TELLDET, AT v IDT I RRERY v 2HEAL v 3 DEALEKL-8IZ/RL T 7,

MSB

LSB

1514 13 1211 10 9 8 7 6 5 4 32 1.0

Ay KA V5. (SP)

M1-7. 22y 7RS4

AZ v I RA VIR, NSFIZT7HICRIEIEIRELADT, A =% 54 X V—F » THH
(A Yy 7 DOWEMT KL A %Z Xy N TAULERS Y IT, 25 v r8RL 25 2HETLEHH
&, [LD SP,mn],[LD SP,ggl$ & O"[LD " gg,SPl(mni316¥ v FRMHE, ggld LY A& RT7) 9

D EFT,
Bll: R¥ v 2B P IDL =X TS
LD SP, 043FH
B2 : Ry R®L D) =K

LD HL, SP

=z

@ ARV IDODTIRA(TyalRyT)

SP<«043Fyg
HL<SP
RETI & 45247 15
RETN
osscy|
................. .
043D | pCL —b
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4) Caseb : Y kv RINTS O FHLIKEEDS “L” L XV /Z o DY) B2 B H” L X/ v DYy &
Z QLS LD =3B TFA30)

ytv b

{
INTSES (L% b#79)

—

INTEDT® ) — F 1
1

l GLBETFHY)
1
INT3W :
1 |
H
INTSHF | : | |
1 : 1 1
I 1 1 1
EUDI (D €D 1 o@op  t @dt | i
1 1 1 1
i i | |
IL11 (#003DH;Bit11) ! I_I ! I r | | | |
1 1 1 1
IL11027 Y71 i 1 i 1 E t E t
] e e
1 1
INT3DET (#001FH ; Bit 3) 1 I | 1 1 I | 1 | I
1 1 1 1
1NT3DET@'{—-FT i i 1 i 1
| | |
INTEDT (#001FH ; Bit 7) ! | i
] l :
1 1
1 1
1 1
1 1
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110 Ty F Ky T &241< (WDT)

DA vF Ry TIATE, JAX B EDRNIC L ZBEMECGRE) R T v Fa v 7 REE #HL 2 IR
WL, EFZRECETZE2HBE LT oA Vb — 7HETT,

TA v F Ry ISy A<l X ARERBETE, Vey " HENFAZZHEUI Yy~ H T NVE) ALE
RKOWTNPIZT O 7S ATERT A ENTET T, 220, EERFLAIEY TT, Uty MFREE
. Uy M otEE nE 7,

B, VA YF Py I IATEFERIIALE LTHERAL Z2WEE, @AM & IcE Y Ad % FAET
A4 <& LCHATEE S,

X)) HEL/AZLEDHBILL>TRBIAYF Ry TRAAIHNELLEBELZR-ELEVIBEENH Y
FTOT. BSBEREFCR TP EERDPLETT,

1101 94y F Ry T 21 <TDER

fe/2% or fs/215 — & 2EAN YT
fe/2® or fg/2!? ——=| L [ 7T V7 e VT B R ‘
fe/2'? or fs/2tt —>= 7 Jxy T
fe/2'7 or fs/2° —>| ¥ sy 7| 1 2 <>_D__S Q [> [IRESET
Y A AT
i VU =S INTWDT
WERY £ v b
Q
S R
WDTT |WDTEN Disable= — F | Clear = — F WDTOUT
1 DEELH DEEIAH
il 18 [a]

OO34H 0035H
WDTCRl WDTCR2

v F /%F/?’&%?ﬁ?lﬁlﬂ//;(i

M1-27. 94 9vF Ry T 210<DEK

1.10.2 DA yF Ry T 241 <DEIE

T HR I F R IALROFEH I Ay 12812 LFE T, Uk y MEBRB, YA v F v S S
L VEAF =T WD F9,

(N 949w FRyTEATICLIBRERHOAE
CPUD ZEMHE 247 121E. KO X HITLF T,
O #mbEEEoRE, BHOBR B IV 2EI Y vy 7 ) T

@ FHEL - MHEESALANT L2 Y o vy D ) T R B IR LITW T 4,
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BL. MLrDRKTHREFTZIET Yy Fay ZIRKBIZH . 2EI Y v 5O 2 ) THiThbh e v &2
Hh v dyOF N7 T4y F Ky T ¥9ABNET 25472 DFET, TOL X
WDTOUT=“1"7% & RESETM /25 Uty T AL L ICHEN—-Fy T2 )2y FLF
T, 72, WDTOUT=“0"% 5., W+ v F Fv 7% 4 <%)Aki (INTWDT) #54EL 4,

B, STOPE— F (74 —3I v 77 v 7hEEt)E 2 RIDLEE— FPhor v F Ry 74 <
d. By v v 7 v IR L. STOP/IDLEE — F#RE. HEIMICERESI(Y 7~ M7 v TRk
FLEd,

) TAYFRYITERATBASTINA ZEEBRD2EH T RICESTEERINTSHY., 77
O— R (AER) 2 ETRAATFBE. 2EH T 2B 7 )V T7EANFFTH. ASTN1 X770
FHA, E-oT2EHIEZDF—/NNT70O—KMIE. WDTCR2L YR ZI(CY ) 73— K (4EQ) %
EXAT A I TICE->T. BETWDTCRI<KWDTITS>DIXTEERRBN3/AE B2 BENH V) %
TOT., ChELNBEVWEBTIU 73— REEZAATLL ALY,

Bl : vxvF Py 7y 4 <RI Z 22U [s] CREL  BERT ) £ v R %1790

LD (WDTCR2), 4EH . OUTEN « 0 ()N 1 4% ¥ =% v 2455E)
LD (WDTCR1), 00001101B ; WDTT<-10, WDTOUT<1

LD (WDTCR2), 4EH CofEn T I Dy YT
WDTH: t, : (WDTTZH EHEREAY 7 U 7 LE9)
155 7 3/4LA 7 :

“LD (WDTCR2), 4EH o s Dr T
WDTH :
F R 8/4 L0 N

CofEn T I DT YT

_LLD (WDTCR2), 4EH
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DA vFRyTEATEHEL T2

DTCRL i eerepernpeees Do e o
worors e T THI @ e o)
WDTEN |77 F Ky 75 4<0 | 0:40k (WDTCR2IC 7 4 £ = 7b 2 = F&# S AL LED )
el 1: f#FA]
00: 2%/c % 72 1% 2'/fs [s] .
WDTT |27 27 Fv 75 4<  |01: 2% 72i% 2%/ [s] Write
e i 1 o B 10: 2%fc % 72 1% 295 [s] only
11: 289/ % 721% 21Yfs [s]
v v F Ry Ty AT | 0B Y ARER
WDTOUT 57 o E R 1:V&y M

E1) WDTOUTZ “0"ic7 U 7#HiE. OS5 LT"1"ICBEY hTEEHA,

F2) fe:@ABEI 7Oy U[Hz] fs:1&RBK 70O 7 [Hz] =*:Don'tcare

E3) WDTCRIGZZFAAFAHAL YZZTINT, Ey b EELEEQDY - FEFA 7714714 bHESTRT
JEATEEH A,

E4) STOPE— FEEBFIZ. STOPE—FICADERIICI 9y F Ry T EATEBIETEID. hI 28T

TLTLSEEW,
Fh. A2 T7 T LIigE. STOPE— FERERICBEAY 227U T LTSSV,

DAy FRyTAATEELTZA2

WDTCRz ————& 5 4 8 2 1 @
(0035y) | | (BRI #xxx xx%)
4En AV TF Ry SIAIDIET T IO )T
B s (707 a—F) Wit
’ FEd (Ft =T 2= F)
oM R

A1) FatE—TIL3—-FKiZ. WDTEN="0" D& ELH I ERAAEFNTT,

7E2) *:Don'tcare

E3) WDTCR2ZIZEZEZAAFRALIZRZTINDT., J—FEF1 7 71&S SET,CLREEDE v MREGS
)("AND ORGE ENEEGTLE)ICLBBRIFITEEHA,

E4) U UTI— R (4Ey) EWDTTO B ERREOIALIAICEERAA T ZE W,

B128.) w4 v F Ry F 21 34ML Y24
@) 9FvFRyTELAIDIR=TN

WDTEN (WDTCR1IDO ¥ v F3) #“12 il b T B LA 2 =T NI HDET, Uty b,
WDTENZ “1” ic#iifbsh g 0Tty "NERBE Y+ v F Py 75 A <3 ELICEMEL 7,

B TAYFRYITEARDT =TI
WDTEN/(WDTCR1® ¥ v F3)y% “0” 22 ) 7, WDTCR2IZ7 4 £t — 7 )V a— F(Bly) % H& &
LRIV TFA - TNIZRDED, B, PIIWDTCR2IZT 4 -7V a— F2HEEZAALL
#%. WDTEN#% “0” 122V 7 LTy T4 —TNIZhDERA, T4 —TNHiE, 749 FFv 7
BARDUET T FE 7 YT ERTWET,
VA F Ry Iy A ORERERIT) LA, Y AROZ TN EZEIEODLY 4 v F Ky 7%
AH YT LEERIZY Ay F Ry Zy 4 <22 REBICL TSN,

#l: DI D A B ZT AT R
LD (WDTCR2), 4EH VAV F Ry TIALRDs )T
LDW (WDTCR1),0B100H T4 vF Ry Ty A4 <0EE
EI WY A B Z ATV RS
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T1-4. A9 F Ry T 24 THERHER

BEE— F[s] ogaslisaiti
NORMAL1 NORMAL2 SLOW fe=8 MHz fs=32.768 kHzlF
2%5/fe 2%/fe, 21/fs 2 /s 4.194 [s] 4[s]
2%/fe 2B/fe, 2/fs 215/fs 1.048[s] 1[s]
2%Yfe 2%fe, 2%/s B 262.1 [ms] 250 [ms]
219/fc 219/fe, 2tYfs S 65.5 [ms] 62.5/[ms]

1103 DA v F Ky T %241 <TEN) A (INTWDT)

B, <X A T NVEIYAART, BlDRAARFTIL I AZONEFEIChrDDh ST EHHAREZITAT T
o RBL, TTREI Ay F Ry 78 A4<E0R_AA P LLIRY I MY T7EHYRALATTHNRIE, £
o QMY T RETNMH O FEITHT) T 5 F TRTFTdfp-snE 4,

B, vAvF Ry 84 <HIEWDTOUTIC £ W B0 ARER L T HHICAY v 7 KA v ¥ %
HEL TL & v,

Bl : wrvF Ry Ty A4<EYIALRDHEEH
LD SP, 043FH i SPOKE
LD (WDTCR1), 00001000B ; WDTOUT<0
1104 Ay FRy T4ty b

RESET/ii - &£ ) “L” L "\ v x M) § A2 & EdDICWNEN - For 7% )2y bLET, ULy MR
. 220/fc[s] (131 ms @ fce=8 MHz) T3, RESETWi J X, 7NV T v VIS &y v 723 —7 v F L
14 v AT T,

) SLOWE—RTO4wFrigA4<xty hPEEELAEBEL. BREBE7O v 7PREIRLE T
DT, Vty FERBIE2HcE W ET, =70 BEEZ O v 7 OREIREAECSEIREEERIC
WEENHIBERIF., Yty PEEEIIREEZSOEICHEY BIREEE LTEHZTL L

Wy
2/fc [s] :
o 2Vrfc : ?
a-C —I_l | | | | | | | | | [ (wprT=110%4
ey vy X2 XX o X1 _X_2z X 3 )§ 0
F— N7 10—
INTWDT%] ¥ 34 % | \
e (e o e e o ke o o ¥
WDT U v-h 7 T (High-Z) |(“L”HJ.73)
WDTCR2  4E & & A &

B1-29. 74 vF Ry 7214 <ENRAA/) £y b

3-21C-57 2002-10-28



TOSHIBA TMP87CH21C/M21C/P21C

1.11 Uty FNEE

TMP87CH21C/M21C/P21CIZ i34k £y " AL, 7 FL ATy Ty M, wa v F Ky 754
<V ky N, YATFLzOy 7)Y NOAEEOY £y FPEAETFEND D F T, K152 £ v MEIE
L BN — Fo 7 oMb E R L F 3, BIEHAR, WEERY £y Ml (7 + vy F Fy 7%
A<) ey M, 7TFLAFS vy Ty bBIUTVZAFoazay 2 )y MW LERTEA,
> T, BIEFH AR ICRESET M - ) 7522%fc [s] (131 ms @ 8 MHz) “L” L NJLAZ % 5 2 & Wb ) F

To
®1-5. Uty FEMEIC KL BB/ — K T 7OH)HME
WE» — F v 7 # W WOk Ny — By T -
TRITARY S (PC) | (FFFFy) - (FFFEg) 5_7}4; ;\7 1 R” 0
FN
VYRS Ny eLsS  (RBS) 0
VxS RF=5RTTS () 1 ol enl L8
HYRH<ASFHENT7 57 (IMF) 0 TR R DI 5 T g;zﬂﬁw)ﬁ
E RPN il 5 — -
E 0 sk HEBEET 7 T (EF) 0 Y Py e
HYRRT v T aL) 0 . Y 2 B 4 - 5

1.11.1 AUty PAD

BBV BEBTHNICSH D, BIESEEL TWALEMEOD & TR A4 2 VI Lo R
RESETVii - % “L” L NJVIiZfE2 &, )y k2352 ) WERIREED b s h £ 3,

RESETUi - AJ125 “H” L RNV IZ S EAs 5 &) &y FEWEZER X . FFFE, FFFFE& b2 0 &
NERZ T RUARDL T YT ADEIT2 BB F 9.

RESETHi 12 7V 7 v 7HIUFE DL AT Y Y AANEL > TBY, aVvFrHy BIV ¥V AL F —
FEAMITT L I OMHINT —F ) ey b 247 e TEE T,

X1-30. HEE/NT —F > Uty SNEFE

3-21C-58 2002-10-28



TOSHIBA TMP87CH21C/M21C/P21C

1112 7 KRLRARTZyvT Uty b

CPUMMILADIREK () A X E)ICE D RERELTWwAZ L2 REL., IEFAREBIIETZ L2 HIY
LT 2 ANV —THEEDLIDIZT FLAMS y 7Yy b 2B D ET, TFLANS y 7)Yy
b &1k, SFRB L O'RAM#EE» S 5% 72 vF L LD &35 ENERY vk 254U, RESETUW 1
IV )y MEFEL’LARLV) R ERAHEETT, U v PRI, (220/fc[s] (131 ms @ 8MHz)

T3,

frdr EAT JPa ) ) £ btk Xefiib o6 4
________ FELR NIy FRAE e N

RESET 7 1) 1 CLPH) [(High-2)! :

H ) 1 i '

1 1 I 1

1 I ! 1

' ' | H

! 22%fc [s] L 2fc I 2%fe :

2%/f¢

A1)  0=a=043Fy(TMP87CH21C/M21CD 5 E), 0= a= 083Fy (TMP87CP21, TMP87PP21D 5 5)
E2) Uty MERBRREE. Uty bXI7ErORAH L ErEROGSD 7y FIFI - KPIThhET,

B1-31. ZRKLANZyFUEy K
1113 9xyFRyTaa4<ty b
1107+ vy F Fy 7o 47 ] 2 TS ZE W,
1.114 2 XF7L7Ay 70ty bk

XEN, XTEN (SYSCR2 ® ¥ v }7,6) % & 1240”1227 ) 7§ 5 & w8, KB RBIRI =1L L
MCUZ 7 v Fua v 7 IRKEBIZHD F 3, Tzl o, XEN=XTEN=0% M4 5 & HEIMIZ )
oy MEGaRELREY # S FET, Vty MMegid  RESETw L h ih&hFzFd, Vv b
M3, 220/fc [s] (1831 ms @ 8 MHz) T,
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2. BlZ/N— K7 T 7 #E6E
21 AR NNT P332 L TVRL(SFR)EF—%/Ny 77 L ¥ 2% (DBR)

TLCS-870> ) — Xid., A E Y < v VYOS R T, FHIN— Fo 27 07— & fERIE§ T A<
YAxNTFrovarvL YRy (SFRIEALRF -4 Ny 77 LIYXY DBRIEZEBLTITbNRE
o

SFR i30000~003Fy % i |2 . DBRIZ0F80~0FFF iz <~ v ¥ vy Z 3 Tw ¥ §, K212
TMP87CH21C/M21C/P21C» SFR, DBR® % 75 L ¥ 3,

KL 2 ) — F 54 b 7RV A )= 54
0000y Reserved 0020y |SIOISR(SIOLR 7 =2 A) SIO1CR1 (SIO1#If8)
0001y ) 0021y
0002y 0022y
0003y 0023y
0004y 0024y
0005y 0025y
0006y 0026y
0007y 0027y
0008y 0028y
0009y 0029y
000Ax 002Ay
000By 002By
000CH 002Cy
000Dy 002Dy
000Ey 002Ey
000Fy 002Fy Reserved
0010y 0030y Reserved
0011y 0031y
0012y 0032y
0013y 0033y
0014y 0034y | T, WDTCRL /w4 v % Fv 7
0015y 0035y — DTCR2 5 4 < il
0016y 0036y
0017y 0037g
0018y 0038y
0019y 0039y
001Ay 003An
001By 003By
001Cy 003Cqx
001Dy 003Dy
001Ey 003Eq
001Fy EINT3CR 003Fy RBS(LY X5 Y5212 5)

@ AR YL IT71Uya3>LIRA

7 RLR J=F 5 4/¢
OF80H . o N e 1) ReservedDEWR TOI 5T LTT I A LENT
A EGD 7 5 FEY = CREEWV,
OF;SF ............ @634 b)) $2) - PUBATEEHA,
T e #3) 003F, B E YL AL TESET 555,

. Reserved A GPSW/GRBS & LT 2& W,

I : Tz OE4) EEXNFHEALYZEBLUEWRAZT Y FICH
OFEF |CTCTY LT Y—FEF1 77151 b&S(SET,CIRE
0FF0 Y - EDEy MREGSPAND, ORE EDNREGRS &

LT SIOLERAZ 7 =5 Ny 7 7 L E)icd BRIEETEE A,
oFF7 | @«“H E5) PSW:FOUFLRT—HRAT—F
o O e SIOZRZEF— 5 8 77 e L
OFFE [ AT T T

b) T—EZ2 Ny T7 LI RA

X[2-1. SFR & DBR
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TMP87CH21C/M21C/P21C

2.2

AHAF— b

TMP87CH21C/M21C/P21Ci3, 8K — b52iifD AHJR — F 2 E L TWwE ¥,

© PLE— by

8y b AN AE -

NEREN D AR AT, 4 <A vy KD, 784 #1077 & D)

@ P2R—F; 3y P AMDE— b (BB, S 0 AR AT), STOPE — FRAE 5 A
J1& )

® P3K—F; BE v b AHIE—T

@ PaR—1b; 8y PAMIR—-F VRE Y AAAN, ¥ A<y s D, U TNVA vy T x—
VNGRS 3ii)

® P5R—bF; 8¥ vy PAMNER—™ (7TFu s ATEHH)

® P6R—bt; 8Yy PAHNER—-T (72 MHE M

@O PTE—~bF; 8y PAMNKR—D (B2 D EFER

® P9E—bF; 4¥ vy PAHNE—-F (72X 2y FHEHEFHM

TRTOHIIE— I

Sy FENBLTWEITOTCNT—21S v FIDL 0 HREEENRT T,

TRTDOANR— PRI v FHRHYTRHADT ISP SATF — ¥ 255H AT/ TEHET T —

¥ 2 RFFL TH L,

RLET,

AMB R = P SIRT — 8 2 Hihdt 5 43
BZos A3
T=5R3 705 ATHRY 2LEFHD T T AMNFE T =22 HNT55 143

71'_]‘?@_0

R A 5

HWHEFEA > T LM 22 LT N T 34 M2-21I0A Y 4 3

VAR

YN, YEFICBIT S ) — FH A4 72 VDS1A
VI ARBTEIRADOT, FaY) I EOBENTR AT
VA >N nn

FEITIZBIT B4 b AL 2 VDS2AF— K TT,

I71‘7‘7‘*ﬂ‘”f7ﬂ/|71‘77‘ﬁ‘47ﬂ/| Y—FHA4 7 |

I I 1 1

S0 S1 S2 S3 S0 S1 S2 S3 S0 S1 S2 S3
ARATFA 7N o ] 1 ﬁq :Lll) Al’ (X? 1 ] | 1 | o
AJJA o —7 4 i I I : -
T=% AJJ

@ AXhaa43i27

|71‘7‘/“"i‘47)1/|71‘7'7‘ﬁ'4’7)1/| T4 AL 7N |
I I 1 1
S0 S1 S283 S0 S1 S2 S3 SO S1 S2 S3
AR A 2N ] 1 %q :Lll) (f)’ I?x ] 1 ] ] 1 |
WHZ 2 F 7R o I | -
— ) A ]
(b) HAx13127

A)EBIEEoTI=—RIZA M A TILDONENRELY T,

X2-2. AHHRA 32T ()

Ll

Ta ST VAN R=F2BRARNR=PMIZHFLT, BR=1r250) — Fu4To 546, W

FAIME%E FH AL DPHENT v FONEE A AL, TRROEBYGHICL o TRLEY T,
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(1) HHZ7 v FORRZGTEHAL

B
b

@ XCH r, (sre)

@ SET/CLR/CPL (src).b

3 SET/CLR/CPL (pp).g

@ LD (src).b, CF

® LD (pp).b,CF

® ADD/ADDC/SUB/SUBB/AND/OR/XOR (src),n

(@ ADD/ADDC/SUB/SUBB/AND/OR/XOR (src), (HL) 674 @ (sre) 4

) WTFADEZELALGS
iAo 4 5 £ 0" ADD/ADDC/SUB/SUBB/AND/OR/XOR - (src), (HL) 54 @ (HL) i
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2.2.1 P1(P17~P10) K — k

P1#E— b, 1€y PEMTARNOBENTE 58 v P AR - FTT, AHDIEEIZ. P1
K= M AL Y 2% (PICR) 12 & o TiFwE 3, U v FEE, PICRIZ “0” 12 #IH{L S fu,
PIE—-FRIANE-—FERDFT, T2, PLE—-NEHT v F 3O b e h 4,

P1E— M, AR AR AT, 24 <h o v AR, AL FHDEFCHR->TwET, Th
LOMEEY Y& LTHEATAEE, A WEVEANE-FRIRELET, ¥ rEdor Lo
FyvFEAICEy L, - FIZEEL T, &8, P11, P12 Fld. AEEI D AR A1, 4
RHIYIANELRASIIE - P E LTINS L 2R LET (WA - e LTHMAT 5 &7
L ERDFALRELETENL y VUTHDRART v F 5y b ERFT), P10 F1x. Z4ERE ) A & i)
LY 2% (ANTOEN)ICZ X ) AR — b & LTS 2 202488 W AR AT & LTS 5 20 38R
HTEFT, Vky M, PO T ANE—bER D T3,

STOP
OUTEN D
PICRi ﬁ

T—=F AN <

PR A A P1i
I R e — ) i=7~0
y: Il=/~
itk 1Nwa]
76 5 4 3 2 1 0
P1 P17 : P16 : P15 | P14 : P13 ;I§1T22; P11 | P10
(0001g) i TC2 | PPG i DVO'{ TCi ;INT1:INTo | @AH148. 0000 0000)
7 6 5 4 3 2 1 0
P1CR | : : : ; : ; : | cpifis 0000 0000)
(000Bgp) . ! : \ . . .
PICR P1A — F o A H 77 il 0: AJJESF write
(E > b TEicHe) 1 E—F only

A1) PICREEZRAAFRAL Y ZLTTFOT. EY MERELEDI—FEFT1 77451 MGSET
BT77€XTEEEA,

A2) ARAE-—FIEHRESIATVBIR- PRV HEFANOREEZSRARAALETOT. A hE—
FERESETHERATIHE. ANWE-FIEHEIATVWBR—-rOHEAZT v FOREE.
E MNREGSDETICINVEZBEHLIIEFHYET,

dp

M2-3. P1K— F EPIFR— N AHDEIHEL X 4

% : P17, P16, P14k H )&= F 12, P13, P1l% AJJ K — M2, Z0E0 2 MY v 2 E L.
P17¢ v, P14¥ v 13 %1712, P16Y v i3 “0"% L ¥ ¥,
LD (EINTCR), 01000000B ;  INTOEN<«1
LD (P1),10111111B : Pl17<1, Pl4<1, P16<0
LD (P1CR),11010000B
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2.2.2 P2(P22~P20) K — k

P2R — Mid, 8 v D AMIIR— b T, ANHE D AR AT, STOPE — FMEAES AN, IKE R
THHIT L HBI o TVET, CALOBRIET L LTEARADR= P& LTHY 2583, I
Dk B BTy T U oL s RE T,

FaTN sy s E— FCHES S5 EAE. P21 (XTIN), P22 (XTOUT) 3 742 1 . ARJH i 545 1
(32.768kHz) # s L T4, v v /s ay s & — FCHIESE 24, P21, P22 713, @3 0 A

NIy Fa“1ily PLET,

NE-PELTHHTE TS,

P20%i 13 HHRE D 5h A AT), STOPE — FRE S AT, ANNK= ML THHENS Z & 2 HIEL

TT R P ELTHIIT 2 LB FAD Ly VTHY AR T v F Ly P ERFET),
P2 — ML TY — Frdd FA7 L 2 8,

Yy MN~3EAEHB A AT N T T,

SET/CLR/CPL/At! —| F CMP/MCMP/TEST/At!

T—9 AT J
WHI v F

T = WA D q
Tl AT

75 A L<j?]:]—<}

Osc. enable

[

\ Z

D [ ] P20 ONT5/STOP)

%:l P21 (XTIN)

7= 5 AT <]
z \
N 1Y
F— 5 D Q| —s D ] p22 xTOUT)
STOP |
OUTEN :ODC )
XTEN E1) =:Don'tcare
E2) XTENIZSYSCR2D E v k6,
fs <—<}
..... 7.6 .5 .4 3.2 1 0
P2 : P22 : P21 5% i
(0002) XTOUT; XTIN % BIRIIL #ars +111)

B2-4. P2:R— k
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2.2.3 P3(P34~P30)F— b
P3R— b, 5y FORAAMD R -+ T, ANWER—- b e LTHATAEEIENS v F% “17 12
vy bLET, Vv b, BHS v Fvicaiifbashng 3,

F1: P33+ — MICHME “1AR"% Hi .
LD (P3), 1AH : P3<1Ag

#l2: P3K— b D FH4¥ v b (P33~P30) » thJ)) # K#Ed 5,
XOR (P3), 00001111B ; P33~P30<P33~P30

CMP/MCMP/TEST/tt
F—5 AN
SET/CLR/CPL/At
f~yﬁ73_>|n Q N : [ rsi
s v F N
E) i=4~0
STOP
STORN —q__ P
....... ... 6 5 4 3 2 1 0
o : : : P34 | P33 P32 | P31 4 P30
0003y) : — : — : COMTE weel 1111)

X2-5. P3:-K— k
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2.2.4 P4 (PA7~P40) K — k

P4R—tid, 1¥ Y PRV TARIORES L CHIJIRED EINSTE 528 v O RHARD R —
FTE, A OER., PAK— F AMIHIEL 2 2 # 1 (PACRY) 12 & o TIFWwF 3, HIRED EIR
. PAR— PAHHIEIL VA Z2PACR2) ICE > THF—TFTV FL A vy FERT Ty a7l VoERs
T FEFEST, Uty M, PACRLIZ“1”1ky &N, PAR— PN E-F, 20 FF, T/, P4
R—bOWNT v FEAITOIMEI nE T, NEHIDARAATL, ¥ A< BT AW, ) 7L »
57z —AAMNDEHATT,

IS DY v E LTHHETAEA. ANJEYRANE - FIZEELET, I Y3dH5» 0L
WS vy FE Iy PL, HhE—-FIZRELF T,

STOP
OUTEN D

il PN}
F— 5 AT d

P4ACR1i i wTJ Ej

P4CR2i

=D
75 D D Q ’—D T — ] pai
|-
il 48 D
7 6 5 4 3 2 1 0
P4 P47 | P46 i P45 i P44 P43 )i P42 : P41 i P40

(0004gy) SO02 : SI2  SCK2 : SO1 :  SI1- : SCK1 : PWM : INT3
: : : : : : PDO : TC3 @EME  11111111)

7 6 5 4 3 2 1 0
P4CR1 | : : : ; : : | EE 1111 1111)
(000Cy)
e A L . —F i
PACR1 P%ﬂ‘ 1;\0) )\,H_J;)Hjﬂﬂ‘?wﬁﬂ 0: AJJE I“ Write
(B9 F D B5E) 1: &= F only
7 6 5 4 3 2 1 0
PACR2 | : : : = : : | G 0000 0000)
(002Dyy)
PACRS P4E — + o H )il £ 0 AF =T FLA4rdh Write
(v k2o 1: 79t a7l only

E1) / PACRI. PACRZBEZAZEHL VXL TETNT., Ev MEERED —REF«4 774514 bR
STCRT7IEATEEHA,

E2), CAANE-FICHEEINTVWEIR= M, BTFANDOREEZEY-RNKLETDOT, ANNMHBHE-FER
HIETHFERTIHBE . ANE—FIEHFEEIRTOVBR—FOHEAS v FORRIF. Ev MEES
SOERTICLNEETEHLZI I ENFHIET,

E3) PAR—RE TV aTIAHS (PACR2="1")ICEHELTWVWBIBEIC. STOPE— R %ty ~CH
g3 & PAR— b5 EmsOEIE. “1"PHEHAINET, "1"2HHIELEVLEHIZIE.
STOPE— K& #2&T BAIICPAR— FEANE— K (PACRI=0) ICRKET 2P, T —T> KL 1> A
H 7 (PACR2=0) I TE L TL 2 & W,

X2-6. P4K— ~ EPAR— N AHDEIFEL X &

Bl: PAR—FrDTWAY Yy P EHIE - M. FOE» 2 AR — P IZHEEL T3,
LD (P4CR1),0FH :  P4ACR1<00001111

3-21C-66 2002-10-28



TOSHIBA TMP87CH21C/M21C/P21C

2.2.5 P5(P57~P50) K — k

P5:K— i, 1€y PN TAHNDIEENTE L8y FOPHAALIE— T, 7FHurzs ANt
HHTT, Ao EIE, P5FE— b ALNflEL ¥ 2 4 (P5CR) £ AINDS(ADCCR® ¥ v F4) I
LoTiivwET, Uty b, P5CRIZ“0” 12k v b &, AINDSIZ “0” ez ) 7 &8hETTHT, P5
R— bR 7Fa 7 AN ET, . PER-DPOIMDT v F 3D £y PRI LI N F
To %8B, PBCREHBEZRAAFEHL Y A4 TF, 7THusZ ANE L THHLARWPSE— M, A
R—PELTHATE T, ADERPIMEAROBER T NGAE TRV L St L T AR
Vi, ADI N — % 2L T WA & XEP5R— ML T, AN R ETS A L7 F a7 AN %R
LTWaBIFE D 2FgAAhTn, 7F-a 7 ANERINL TW 2O, WFOATLNVIZE Y,
“UVF 721, OV ArrEN T T,

7ru s AN C)

STOP

OUTEN :D°——|_

AINDS —_oD_
SAIN 4,:‘:)—:':)
P5CRi
read
FT—=5 AN <
/I
A
FT—F N D Q I’\/ D P5i
E) i=7~0
7 6 5 4 3 2 1 0
P5 P57 : P56 : P55 | P54 : P53 P52 | P51 : P50
(0005H) | AIN7:AING:AIN5 : AIN4 : AIN3 {AIN2 : AIN1 : AINO (I 0000 0000)
P5CR 7 6 5 4 3 2 1 0
(000Dp) | : : ; g : : : | #HE 0000 0000)
PSCR P5& — Moy AL il 45 0: AJJE—F Write
(v b ZTEITHRE) 1: - F only

A1) TFATANELTERT 3HFE. ADE-FICREL TS LS,

*2) PSCREEBZRAAFRALIVZZTINT., Ev MRELEDY - REF1 771471 M &GSTRT
TEATEEE A,

A3 CANE=FECHESRTWVBR- bR WFANDREEZRARAAETDOT. ANHENE-FER
EIETEARATIHE. ANTE-FICHESATWEFR - FOHAZT v FORABTIE. Ev MEES
SOETICLNEZEDDIIENFHYET,

H2-7. P5:K— k &P5FKR— N AHAHIEIL X &
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2.2.6 P6(P67~P60), P7 (P77~P70), P9 (P93~P90) K — k

P6,P7,P9+K — hid, 8y M F 2134 Yy POAHNR— T, LCDF S A N7 2 v ik
HHATT, AN E—FELTHHT A 2L 7 Ay P E L THHT 208 ER., &8 — + il
LYV X% (P6CR,PTCR,POCR) IZ & » THr T ¢, Uty MiF, £F—- ML Y X713« 122 )
FERER—PRZAMOER—- b ER DT T, ANK—PELTHTT AL S v F %2 1”1

ty PLET, Vv ME AR - TVYOMNT v FidicoiifbE g 3,
STOP
OUTEN
P6CR i -4
P7CRi
PICR j
PN
P6i
— 7 —>m —| I P7i
. 7 e s P9 &) i=7~0
7 x) =7~
vT Ay R ;l j=3~0
-y > Q L~
LCDz2 > ba— )
7 6 5 4 3 2 1 0
P6 P67 | P66 i P65 | Pe4 P63 i P62 i P61 : P60
(0006r) | SEG16 i SEG17 i SEGI8 : SEG19 | SEG20 : SEG21 | SEG22 : SEG23 | (¥ 1111 1111)
7 6 5 4 3 2 1 0
P6CR : ; : : : WHME 0000 0000
(0029y) | | ( )
pecr | PEAIIH = b /e 7 A 7 Kt 0:PEAHHAE=F (Ey b ZLICHE) Write
DER (K v b T LITHEE) 1: 227 Ay PP only
7 6 5 4 3 2 1 0
P7 P77 i P76 i P75 | P74 | P73 ! P72 i Pl i P70
(0007w) | SEG24 : SEG25 : SEG26 | SEG27 - SEG28 : SEG29 | SEG30 : SEG31 | #1111 1111)
7 6 5 4 3 2 1 0
P7CR : : : : : #WHME 0000 0000
(002Ap) | K )
prcr  |PTAEIF =T 7 2 v bk 0:PTAMAE—F (€ F ZEICHEE) Write
DRI 174y S only
....... T8 A 3 2 1 0
P9 P93 i P92 : P91 : P90
(0009g) SEG12 i SEG13 : SEG14 : SEG15 | (##ifE 1111 1111)
....... TS b A 3 2 1 0
P9CR ! ; : : : WHME 0000 0000
(002CH) ............... P T T | | ( )
PocR — [POA IR = R 77X 3 M) 0:POAHIHE—F (Ev b ZEICHEE) Write
DR &7 2> Mbg only
E1) P6CR. PICREFXUPICRIZEZEZAABRAL I REZTTDT. E M RELED) - FEFT1 771454

WETCRTIVEATCEE A,

E2) ANE-RFICHRESATVER—PE. BFADOREEHZAAAETOT, ANMHE— FERES
AT EBE. ADE—FIEBREIATVER— FOHAS v FORER. Ev FREGSDEF
CENEEBLBI LS ET,

[X2-8. P6,P7,P9K— k
Bl: PER—FPDOEMAY Y bEERZA Y FHAIL, FOEDPEARTIRE—- MICHKEL T T,
LD (P6CR),11000000B
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23 ZAALNXN—ZZA7 (TBT)

FAUAN—2F 423, KEBHAEKASY A< T 8T L9425 <H)AA
(INTTBT) # 58E L ¥ ¢,

TADN=Z2AF AL ENIABRIE, FALN—AF A <ERFILIHB, V=R r0y 2 (3437
Vil —=%DFNA FTH))ETBTCR<TBTCK > T#EIR) O mMD s A ) o3t L T3,

AN FTNAFRTATILTIVTENTEADT. KD AR EFTE L 7= ElV) A& EIHA
LN HREALDPRET B2 EXH Y T (K29 (b) BFR),

E2) E)AHEEBOERIE., 21 LN 21 THBIEDIRETIT> T 2 & (FFRIRED 52
ERECT 2R EN) AHABRBOREEZZREL LWV T LI W), 6. BIRBORER
TBTCR<TBTCK>& 2 4 AN — 2 2 4 Y DFFAITBTCR<DVOEN> % REHC T 52 £ I3 T&E X
9o

Bl . F A LN—=RF A E) A JHBIE fe/216 [Hz] 1T vy ML, HIVRAREFTLE T,
LD (TBTCR), 00001010B
SET (EIRL). 6

fe/2% or f5/21° >—1,,
fe/22* or £5/29 >— V5 L
/2 or /2 >—| o, [Z222 P2 UTY L vrTsT
e P e BT
fe/2M or fs/2° >— | el
fe/2 or £s/25 >— 5 = ATy | I | | | I
fe/2% or fs/2* >— » 5 : 5
fc/211 or fS/Z3 >_ TBTEN
fe/2° orfs/2 >—__| —
3 1 : : H
TBTCK TBTEN INTTBT | | IL
TBTCR N TN
A4 BN—ZFAHBEL YRS FARN=RIARDA2=T N
(@) 21 LX—ZZ2A4ATDER b) ZALN—ZAZATE|)IAH
29, 24 LN—RABA T
7 6 5 4 3 2 1 0
’(I;)%gg}g [ ovorm | (DVOCK) | ovrer) | TBIEN | ) TBTCK | CGIHIME  0%+0 Oxsx)
P ARN—AFT L=< DF 0:F 1t —7
TBTEN | /- 1i 04— 7
000 : fe/2% % 7213 fs/2°[Hz]
001 : fe/22' ¥ 7= 1% fs/213[Hz]
010 fe/2® % 7213 fs/28[Hz] R/W
TBTCK |24 A=A 54 <ED L 011 : fe/2'* %7213 £5/2°[Ha
AR D F AR 100 : fe/2 % 7213 fs/2°5[Hz]
101 : fe/2!2 ¥ 7213 fs/24[Haz]
110 : fe/2't  F 7213 £s/2°[Hz]
111 : fe/2° % 7213 fs/2[Hz]
A fcr @ REE Y O [Hz], fs BEK 7 O v 7 [Hz], *:Don'tcare
X2-10. 21 LN—Z 214 <§lHL X4
®2-1. 1 LN—Z 421 TE)AHBER
NORMALI/2, IDLEI/2E — F - VRSN TS
TBTCK —hy7ck=0 | DvicK=1 | SLOW.SLEEPE — ¥ I oo W Hal | fs=32.768 Kl [Hzl
000 fe/2% fs/215 fs/215 0.95 1
001 fe/22 fs/21® fs/213 3.81 4
010 fe/21¢ fs/28 - 122.07 128
011 fe/214 fs/28 - 488.28 512
100 fe/218 fs/2° - 976.56 1024
101 fe/212 fs/2* - 1953.12 2048
110 fe/21t fs/28 - 3906.25 4096
111 fe/2° fs/2 - 15625 16384
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24 FINA ZHH (DVO)

LIV TRV =T DTINAL T L o TT 2 —FT 450D VAR BT HIELHNTE, 7
- CoRCHEATET T, AL FTHIE, PISOVO) 2o &h T4, 2B,
P18 K —+rRHEHNT v F %2 “1”iZky b Lzb e HE— FICHELET,

&) TN THAREBOBERIE. TN AHADPBIEDOKETIT- T SV (EFEDRED 5 Bk
KEBICT IR TN SHNEAEBOREEEREL BV TL IV,

6 5 4 3 2 1 0
TBTCR | DvoEN | DVOCK | ovrek) | craTEN | (TBTCK) | M 0%20 Oxx9)
(0036H) 1 1 1
e N - e 0: 14 k—7N
DVOEN | 7/54 & 1J) oFF W/ 1 g a— T
00 : fe/2® % 7213 f5/25[Hz) R/W
DVOCK |Z 754 F HiJ) (DVO%: 7) @ | 01: fe/2!? %7213 f5/2¢ [Hz]
JE W R 10: fe/2™  F 720 £5/2°[Hzl
l

11: fe/2° % 7213 fs/22[Hz]
X)) fa:mBE O9 7 [Hz], fs:ERERK Y Oy 7/[Hz], #:Don'tcare

H2-11. F/N1 AHHEIEL X &

)+ 1 kHz® 73V A % H ) (fe=8 MHzZIH),

SET (P1).3 i P13 1T v F <1
LD (P1CR),00001000B . P13% HJIE— FizEkE
LD (TBTCR), 10000000B ;- DVOEN<«1, DVOCK <00
:22-2. TINA FHHOEESK
DVOCK | /N4 ¥ o JEH i % | fe=4.194304 MHzH; [kHz] fe=8 MHzl [kHz] fe=32.768 kHzlF [kHz]
00 fc/2'8 % 71k fs/2° 0.512 0.976 1.024
01 fe/212 fs/24 1.024 1.953 2.048
10 fe/2tt fs/23 2.048 3.906 4.096
11 fe/210 fs/2? 4.096 7.812 8.192
W5y F H7JE — F (P1CRy)
7= D P13(DVO)
o4

fc/2l3 or £S/25 >—A
¢/212 or fs/24 ~ >—B B
fe/211 or fs/28 ~>—¢ Y P13 /17 v &+ J I_I

fe/210or f5/22—>=—|Dpg

2]
DVOCK | DVOEN DVOEN '7"4 P }-
worr T T

|  mBTCR |
(a) T/NA LHARBEDIER (b) FNAEHNWEAILTFv—F

FNAL FHDHEE L Y R F

E2-12. F/IN1 4HH
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TOSHIBA

1Ey b4 ~TH > 21(TC1)

251 # K

2.5

Td4L

ka1
@~YD1I0L

(DL~ 2)s EL-TR

|

g'Vigxa1ar 44401

|

EYLNBMIEALULY 4

— YO1DL _

VIDIYL H103YL

V. v

.|
»18

[ 2%

|

aﬁmA

4 (1 4 OSTOL

- Todd

MOTOL
1dVOS
des__k
d-adra a
/
_Imﬂl| o2}
s ° dle 2373
1] PP —— A (R
Qe o—{1+®10L
Y|
8 5V si<smm
TLIAR
H¥c T
-, RERYS [(FUER-Y
A=
|oAla 9954
{-%%

1—&¥d Z2c

w0l < BREY s
$#i4 _ _
m
N_
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252 &l 1@

A=A IR, FA A 1L VA4 (TCICR) L2AKD16E vy b ¥ 4 v L TR ¥
(TREG1A/TREG1B) THlHIS L ¥ 4,

2A4TL I R4 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TREG1A
(()01(), 0011H) | 1 T:REGléH (001|1H) 1 1 | 1 1 TREGLAL (001|0H) 1 1 |
TREGIB Write only
1
(0012, 001359 : TREG1By (0013x) . | . . TREG1B;, (0012p) . |
ZARAhI L EZ1EHEL X4 Read/Write (PPGH JJ & — FI: D A Write™)
7 6 5 4 3 2 1 0
TCI1CR SCAP1
(0014g) TrF1 |MCAP] TC1S TC1CK TCIM s
MPPG1 . . . (#1411 0000 0000)
00: FA<HEE Y Y IL /AR N2 25 B F
TCIM TARHY I1D 01: 74 v ForE—F
B/EE — FOER 10 : 7SV AMRHIE £~ F
11: PPG(7 BTV NNV AV = A= MENE-F
00 : RER a2y o fe/2'' %7213 £s/23[Hz]
TC1CK ZAIAT IO 01: Nz a v 2 fe/27[Hz]
V— ROy 7 DER 10 AEkza v 2z fe/2°[Hz]
11: #8582 o v 7 (TC1% T A7)
Write
00+ A by F&A TV EIYT only
TC1S YATHY HI1ID 0l: 2a< Y FAXA#%—}
A& — b il HH 10+ Reserved
11: AWM F U R =%
LSCAPY | v 7 b & x 77 xmlEl 0t e e L7 & x77x VA
JMCAP1 |75 v 2 IRHIEE — FEIEL 0: MLy Ydx 7T x LTy X TTx o,
JMETTL |5ia8 by s 42— ki@ /) | 0: PUARAZ b 1:PIHRAS —F&AN YT
MPPG1 |PPGH JJ il £l 0: & 1: B3
TFF1 | % A < F/F1§I4 0 2U7 1: kv b

E1) fo: BRI Owo [Hz] fs: KB T O [Hz]

*2) A4 LI RZOTLA (TREGIA, TREGIB) ICE A & & Efufil (TREG1AY, TREGIBY) NDE EF 1A &
PROIET. —HRBRHEEFELEF@ESTEATLIZEADTHALEGDERTRI TEEEA) F
oo ERAINDEZAZBIY A VILLAN(TEHOEGSETH)O—HEHIBEREIWET,

#3) E=F,v—2Z270v7,Tv Y (NT2ESE &), PPGH /1%, 2 4 < F/F1EIHEE . 5.k (TC1S=00) REE
THRELVTL &0,

) VIR TFHE AT, AN DI BT R TOHRERHAIETT, SCAPIIZV T ¥ v
F o BEHIZ 0" IS TINET,

ES) AATLIXIADHRTEEIE. ROXGERETILEINHVET,

TREG1IA>TREG1B>0 (PPGHH /7 — F), TREG1A>0 (PPGH /71 — K Li%)

#6) PPGHAE— FLRSHIC TFF1="0" & LT &L,

Z7) TCICRIEBZAAFALYZAZATINDT, Ev b RELEDU—FEFT1 771474 GHTRTY
LATEEHA,

A8) TREGIBIZ. PPGHAE - FICHER TLUThEEZAATEEH A,

A9 NI ZRBHEE-—FIESEVWTY —Z2709 7 IfdBEERLE-BE. fAHINWDZ AT 21E
(TREGIB)DHmR FRIEY b (Ev b QIEEIC0" EBVET, ZDMOVY -0y T TEHI L RIS
IECEAD L 2EFRAHEINET,

db

M2-14. 24D 721024 LI A2 EFIHL P42
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2.5.3 # §E

YA HT IR, YA, BRI F Y A<, ARVIEIDTE, T4y By, 280 Z0EH
Ty THTFSI TNV AY 22— MO DEWEE— FHH Y 9,

(n Z2A4<xE—FRK

RNERr 0y 2 THhY Yy T v 7T AHE—FTE, vyt sy A< I X 1A(TREGLA) &5E
flil ®—3TINTTC1EI YV AADFEL, Ao v 8 B2 )T ENRTT vy 2 ) 7HY A7 b
Ty TEELET, 2B, SCAP1(TCICROE ¥ b)) % “1”I2k vy 3 B2 LT, ZDLEDT v
THho I ONKEY A< LTV AYIB(TREGIB) ICID AL T EBTEET (VI M ¥ v 7 F v %
£)o SCAPLIiZ, ¥ ¥ 7 F ¥ HHBMIZ“0” 122V 7 I T T,

+23 AATAYILAIDY -7y 7 (REB70 v 7)

vV —A 71y 2 [Hzl 531 B [us] BN R E IR
NORMAL1/2,IDLE1 /2 — F
- sLow, SL‘EEP fe=8 MHzl |fs=32.768kHzl¥ | fe=8 MHzly = |fs=32.768 kHzl:
DV7CK=0 DV7CK=1 E—F
fe/21t fs/28 fs/28 256 24414 16.8[s] 16.0[s]
fe/27 fe/27 - 16 - 1.0[s] -
fe/28 fe/23 - 1 - 65.5 [ms] -

Bl : v—2Azuay 7y [Hz] (RJEW 7 B v 2 2B PR) TH A R E~FiZky L, 1sBITHD A
A& FEESE D (fs=32.768 kHzI),

LD (TC1CR), 00000000B ; TClOE—~F& vV —RZ7 0y 2 DRE
LDW  (TREGI1A), 1000H ; ALY R O (Ls+23fs=1000g)
SET (EIRL). EF4 ;  INTTC1# ) sAH % gFuf

EI

LD (TC1CR), 00010000B 3 TC1Z % — b

F) TCICRIIEZBZFAAFRAU VA ZTTNDT. [SET(TCICR) 4] HBICLB R 42— MNITEET A,
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VI FERXYTF v
LD
LD

%12 -

WA, (TREG1B)

(TC1CR), 01010000B ;

SCAPl1«1

F ¥ IF Y EOFHAIL

b

av Yy FRAH—}

ATy 0

) €D €D €9 &Y ¢

Xn-1X§>(()>(1X2X3X4><5><6X7)C

FATLIVRATIA 2

)

n

]

INTTC1%) Y 1A &

—EAR

g o 7A)T
[} /

(@) ZA<YE—-F

V—Arav o

L |

AN

X X X o X X Xy XX

X n+1 X

Fx 7T x

F*x 7T x

FAT LIV RASIIB 9

m

SCAP1

() VI bFrTF

X2-15, 24 ~*E— K

(2) HErUAHEATE-F

B13ILTFp- b

TCLMHF AN DT v ¥ OLE A ALh FA5) Tw POEIRIRE, T v VBRRIZ, INT2WFOTy ¥
BN L@ EZ PV FICLTHIT Y YRR b T AHAIATE—FTT (V- 270y 7 3NERZ a v
7 T)e B Al ETREGIAFR EMED —F TINTTCLH D IARSEL, A v ¥ id 2 )7 Sh T
IELET, TCIFANDO LT vy DI2XI ) a b7y 7REHL T T,

METT1 (TC1CR® ¥ v bk 6) 25“1"D AT Ho 'y b A% — VO M) o1y Y Eiifliory ¥
ANTHA B2 )T7TEN, A7 Y FPAMy 7LET, TOE—Fik, ~ED/SIVAEE S > 728
WAATITEID AL EFRESE DL LD TEE T, METTIAO"O WA, WHMO L v ¥ A AR

ENFE T, 0, —BREOTCLF AT D L

y Vb M E T,

TC1u F AJJ i INT2% & A0/ 4 XBRZEmE A v TwvF 3o, NORMALL,2% /- 1%
IDLEL, 2 & — FE /[T RO SN RIZ /4 X LTHEISNRT T, EICLT y YR ITTD RS 7=
DA 24/ [s] L E D 7SOV A IR 5 T4, SLOWF 72 13 SLEEPE — FiI%i3 / 4 XBrEEEIT+ 7 L
FTPI Y UH A 7 VP ROV AR LIET T,

BI1 . TCL FANDINL LA ) T v U Hh 5100 usthiH 1) AA % 585 S 2 5 (fe=8 MHZH),

LD (EINTCR), 00000000B
LDW (TREG1A), 0064H
SET (EIRL).EF4

EI

LD (TC1CR), 00111000B

; INT2ES<«0 (\.% EAsh) T v 2)
5 100 us+2%/fc=64y1
;  INTTC1#| 1 A AT

TCIAMER bt ) A & — + , METT=0

.
b
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B2+ TCLm FIZL”L NVIEBAmsPL ED SV A AT E Nz 58D AR BB 5
(fc=8 MHzl%),

LD (EINTCR), 00000100B ;  INT2ES<1 (“L” L \)V)

LDW (TREG1A), 00FAH ;  4ms+27fc=FAg

SET (EIRL).EF4 ;  INTTCL1H| D sAH 55T

EI

LD (TC1CR), 01110100B i TCIANFE M H A& — M METT=1
AR 52 K

o 27—t AL

TCLHH T A ) | YRR | “ Abo 7 NToES 0y

1 n
SE A= ! |||||| |||||||||
Dy 0 X1X2X3X:2‘ Xn-1X§X 0 X 1 X2 X3
]
yA<LY2F1A? X n o
— F it \I-I,ﬁﬁ‘/ﬁﬁ‘}T

INTTC1%] ) 2L &

(8 ~UAZRZ=h (METT1=0)

A7 ATy b AN
%=1 207 A F— b

" l I N I | VHENY
: (INT2ES=0)
e TR Il||||||||||§<I|||;||||||||sg||||||||||

574:71//x571A:X

*iﬂd‘ﬁm I EIYT
INTTC1%| h A &

) FJHZHE2—K&ZA LYy T (METT1=1)

[2:16. SMBRUHZATE-RK 813> FF v — b
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TOSHIBA TMP87CH21C/M21C/P21C

(3) ANLIHDLEE—FR

TCLi FATID L vy ¥ (GLE LAY /ALE FA ) Loy V%8I HE, v VBRI, INT2W FO Ly P
BREIEB)THY VT v T TBHE— FTT, 7 v ¥ {He TREGLAREE & @ —F TINTTC1%] b
RABIEEL, Ao dB 27 )T7ENET, A0y 2 ) THRITCLGFATOL y VT LiIZH Y v b
Ty 7L FE T, RAENEREE., fo/2¢4[Hz] NORMALL, 2 ¥ 72 2IDLE1, 28 — F ), fs/24[Hz]
(SLOW, SLEEPE — FIi¥) T3,

SCAP1%#“1” 12k vy FTAZELIZLY, 2DLEDT v T HhH vy DHERTREGIBIZHLY) Atr 2 &
HNTEFET (V7 bFx 7F v HEHE),

:7/bxﬁ—b

TC14 7 AJJ __J_H_jj_fj r'|__s FLJ LJ | ] | DARTAL)

Loy USRI

¢ :
N vy X1Xz)<::(’ X“IXXXIX 2 (INT2ES=1)

H )

yA4<LY251A 7 X a D
—EM knpmwwu?

1
INTTC1Z] ) A & i

K2-17. AXRNATRAE=REALAILTFr—K
4 T1>FI7E-FK

TCLWHT-AJI (7 4 ¥ K8V R) L NE 21 v'7 L OfBfE/ SV ADNS EXNY) Ty VTHY v b
7w T L, By v sk TREGIAREME O TINTTCIE D AAAFEL, A vy ik z ) 78R
9, TCLm F AL, IEFRB/EGHH O ERA T & T3 INT2m FO T v Y #ER E i) .
RREINEESE. 7977 KTHh 7 7 MEE OGN TEAHREQHERTH A LENH ) 3, T4
bbh, FELZHNEZ gy 7 LTI B BB E 20 F 3,

T RS L el IR

Wik a v 2 § i
" R €0 € €5 & G O 0.0 80 6 6
FATLYAFIA X -7 T

INTTC1# ) A& skt \y 7725207

(a) IEZRIE (INT2ES=0) DiFE

azwy Fx&—w

TCLiin+ AL

ARz o v o

By 0XZX2XEX4X5X 6 é)(Z)(és 0 €

y4<Lvas1A 2 X9

: *ﬁﬁﬁﬁj
INTTC1 % 1 :A & : | wv v

(b) ERIE (INT2ES=1) DiBE AN
[2-18. 4> RYE-—R 213> T Fv—h
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(5)

NIV AMSHEIEE — R

TCLHF AN DVSL E25) (Lb FAD) Ty V& MY FIZLTHY Y b2 2% — b LET (TCICR
T YT AY —PICHELTET), YV—RAXA2 0y 2 3WNE7 2y 7 T, KOVL TN L5 1
HO)YLy VTHY vy OHNERTREGIBIZHLD A&k, i AaxRELET, Py VF vy T T ¥
WRELEGER A 33207 E83NTT, MLy VF v 7 F 2 ICRELEGEE D v v Mk
L. ROVL ERY) QL FAN)T vy VTHUA Y ¥ % OWNE4TREGIBIZHY )AL F 4, B, T
HLEE) (LB EBD)T vy DTOF Y IF Y EPVELIGEE, VHEEXYGLLE FTHD) T v VIR
&N % F TICTREGIBONE %2 tANT LENH Y T3, UH LAV /LLEL FAD Ty Yo@ERIE
INT2ES THT\vy, Frr vy Y/ v ¥ % % 7F v O #IRIGMCAPL (TCICRDO ¥ v +6) T T 7,

Bl . Fa—F 1 OWE GHfRiefe/27 [Hz)] )

CLR (INTTC1SW).0 . INTTC1OH — ¥ 2 A £ & FOMMRE
LD (EINTCR),00000000B : INT2ES#* b LA h v Y IZFE
LD (TC1CR),00000110B ([ TCIDE—F,V — A2 0 v 7 %KE
SET (EIRL). EF4 ; INTTCLH Y A% % 75
EI
LD (TC1CR),00110110B ;. MCAP1=0TCTCI1%AMIEN UV A% — b,
PINTTC1: CPL (INTTC1SW).0 ;. INTTC1OH ~¥ 2 A £ v F OG5 A b
JRS F,SINTTC1
LD (HPULSE), (TREG1BL) ; / TREGIB® #Hi & H L (“H”L b 75 b 2 1§)
LD (HPULSE +1),(TREG1BH)
RETI
SINTTC1: LD (WIDTH),(TREG1BL) £ TREG1B® & i L (JEH)

LD (WIDTH+1),(TREG1BH)
: T A — T 4 B
RETI

VINTTC1: DW  PINTTC1

: WIDTH :

HPULSE
TC1 -+ J I l
INTTC1SW I I—

d) NILZABHEE=-RICHEWVWTY =70y 71X %8R 2158, JTAREI NI 2%
{E (TREGIBYDRTE Yy (Ey O IFEIC"0"EHEYET, ZTOMBOY—-R70v 7T
Fhoo MDD 2EFRAHENE T,
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AV IPAY =} « AT YRR — 1

TCL¥ T A JJ TRE " Y « A avrEs-o

1

ny vy nﬂﬂﬂ 0 : X X

FyTFx
¥4 LY R51B X\n
INTTC1#) ) 4 5 M

DE A “H? L ANOVF 7213“L? L AL 0 2% )L 2 g ol &
(@ FIvyI*%+7F+v (MCAP1=1)

Ay PAZ =} « AT PRI b

TC1¥m 1 A1 I ‘ (INT2ES=0)
ALz a v | | | | | | | | | | | | | |;§| | | | | | | |_| I_l LS,J I_l I_l |—| I—l I—
ny vy ﬂﬂﬂﬂ @ﬂ@@@ S @@

*x 7Fx
y4<LYR51B X* n
INTTC1#] Y 32 % [ [1

USAY OB - 3FEERONE
@F 2—7 1 OHE
(b) WMI v ¥ F+7F +(MCAP1=0)

X2-19. /%)L ATEBEIEE— R
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(6)

AT TINILA YL — bk (PPGHAE—FR

TCLi FATID L v ¥ (L LAY AL FA ) Loy D@#RHE, v V#EUuE, INT2mFO Ly V%
W)y FA-3a~ry FThAY vy (2R - LET, VA7 0y 73R sray 7 T3,
TREGIBL & —3T¥% 4 <F/Fl1% iz L ¥ 7, #0848 (MPPGL=0) 1%, INTTC1%| D A& 358
HELFT, RICTREGIAL O BT A <FF12HUOMEL, A vy % 707 LET, 2ok &,
INTTC1EI ) AR B FEL T, 4 <F/FLE G, Kiz& i TP14 (PPG) v ke S CTw F 9,
PPGH %479 i, PIA IS v F% “1” 12k vy v L, HHE—- FITk@ELEF§, 24 <FFLZ, V)
oy MOz 7T ENRET, £/, TFFL(TCICRO Y v ) TH A FF1OfE% ket 5 2 &
TE&FE 70T, ERE/EFECTITLOSV 2 S DT, 8. TREGIBIZ. PPGIIIE — FiC
RESN TV WE HEXAATE T A,

Bl . “H”L NIV 800 ws, “L”L NIV 200 us® 73 )V R % HiJ)(fe=8 MHzF) .

SET (P1).4 s P14t )T v F 1
LD (P1CR),00010000B v/ Plax HJjE — FITikE
LD (TC1CR),10001011B - PPGHIIE = FIZkE

LDW (TREG1A), 03ES8H
LDW (TREG1B), 00C8H

5. MO &E1 ms+1 xs=03E8g)
“L7L RVR )V ZWRD G2

(200 xs+1 s =00C85)

LD (TC1CR),10010011B ; AY b

P14t 5 v F

7=y =D @

TFF1 — LSet HWHA F— T
TCICR~ D % Ak >|4 P14 (PPG) ¥ +
WEEY v b > Clear Q—| >0

TREGIB : & -3 >—_D Tosel
TREGIA L &~ 3 >—— oge§

Bl
INTTC1%] ) A% <Y 5 4 <F/F1

A

i—_D"TCISOD 797
MPPG1

X2-20. PPGH A
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swzeoo - _THU U UHU U U LU Lo xr-rose
By :)(ZXZ)QS X1 X2 SSS X1 X2

T & 3

ya<rvaria X m \ ] \\ g

PP 714117 J—# J—L

INTTC1%] Y A # |-| |-| I'I ﬂ

(a) =t

ATV IAE =}

MNE P HFAY — D

TCLi§ AN

Wiz oy o ||||||§5||||||§5|||||I|||||||||I||||
ny vy :)@Q ]

57/(71/9;9113:)( - ¢
sa<rvzsiaXm \ 8
PPGi i1 7 I |
!
INTTC1% ) i & il

S]] 7>y ay b2V AT

(b) HE

X2-21. PPGHAOE—-—RNK 213 T F v+ — bk
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26 16EY NEATHTLE2(TC2)

26.1 1B K
_ TC2S
TC2% ¥ OO H
74 YRy
fc/228 or fs/2155 | o Clear
f/2i3or f5/255—>B | |5 1</ Y 16E 0 b7y T D0E
fe/28—>|C ARYIMNAYVE
fe/23y— | DY A sy
fes——|E
fsy—>|F _
N 2 . > INTTC2
3 £ 1 A
TC2CK TCFS Enable
— B A
TC2CR TREG2 T T
TATHh T IANEL VX F 168 v r 2 4~v1L Y2592 TREG2H TREG2L™DF XA H

[2-22. 24 ~2hHh o 22(TC2)
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2.6.2 # 1

FA TR I2E,

(TREG2) THlIH S T ¥,

Y4 <Ay y2flfliL Y A% (TC2CR) L16K¥ v P D ¥ 4 XL T A 42

TREG2 15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
(o016, 0017H)| 1 1 TlREGZI'II (0017H) 1 1 1 1 TREG2L (OOIGH) ! ]
Write only
TczCR ...................... 6 ..... 5 4 3 2 ...... 1 ....... 0
O0158) oo i | TC2s | TC2CK I TCEM | (PIRE " ++00 00+0)
TC2M FAIHhT IO 0: FA/ANY P I UFESF
BEE — FoRER 1: 74 FvE—F
000 : Nk @ v 2 fe/228 F 7-i% fs/2%5 [Hzl
001 : k27 a v 2 fe/28  F /0% fe/25 [Hzl
010 : N2 o v 2 fe/28 [Hz]
TC2CK |#ATHD 5 20 011 : Wikz o vy fe/23 [Hz] Write
V—RAZuy 7 ORR 100 : Wz 1 vy fe (7£5) only
101 : &R 2w fs
110 : Reserved
111 : #k&8 27 8w 2 (TC2%i+ AJ7)
TC2S FARHT v HOD 0 R P TEITYF YT
2 & — b Hl1HE 1: 22— F

&1)

fo: ZE®E 70 v 7 [Hzl

fsARRBK 7 Oy 7 [Hz]

*-Don’t care

*2)
&3)
x4)

7E5)
X6)

4T LY A2 O THA (TREG2) SEERAAT B & LAl (TREG2)) ADEEAH N KD B & T—H]
BHEBELET, £/, ERAICNOEEIAAHITYCF A MR (T A DEHSETH) O—H
BREFERINET,

E-R, V=709 73 081472 H 7 Z2FIE(TC2S=0) RETIRE L TL W,
AATLIRAEADREMR ROEHEEBET BLENHY ET,

TREG2>0(V #+ — 3> J 79T D & & IETREG2(5.511>0)

Y200y ZIKEBRTE B0 @, SLOWE— KBEDZ 1 YE— KEGTT.

EATEEZ LA,

M2:23. 2AVHIL 2202142 L X4 EHEL T R4

3-21C-82 2002-10-28




TOSHIBA

TMP87CH21C/M21C/P21C

2.6.3 ¥ HE

(1

FATHT VAL, A4, ARVINID VI ED LV FID3ODOEEE— FHd D) 9,
F 72, SLOWE — F7% 5 NORMAL2™~E — FANDY O BHZIEDO 7 + =3I » 77 v 7OB, #Esy L~
B2 AL TE— FTHEHL T,

Z2ATE—-NK

NESZ 0y 2 ThHT VY T v TTBHE—FTT, Ao v flie sy 4~V A %2(TREG2) &l &
O —FTINTTC2E| ) SAADREL, I vy s )73 NFST, Aoy 2 )7Hb, B b
Ty T ERMEEL T,

B, SLOWE— FTY — 22710y 27 ilfek BINL 728413, TREG2D TH11E v M idHEMA I
LBy b —HTHY AR EREL FT, o T, ZOYATREG2HD XEXZ WV THEAT T,

224 ZATAILE20V -0y 7 (A7 Y T)

(2)

V—Aruavy 731 B e R AR A P [
NORMAL1/2, IDLE1/2% — F R R
SLOW<E — F | SLEEPE — F | fe=8 MHz# | fs=32.768 kHz#% | fe=8 MHz# /| fs=232.768 kHzf
DV7CK=0 DV7CK=1
fe/2%[Hz] fs/2%[Hz] fs/2'°[Hz] fs/2'%[Hz] 1.05 [s] 1 [s] 19.1 [h] 18.2 [h]
fe/2'%[Hz] £s/25 [Hz] fs/25 [Hz] fs/2° [Hz] 1.02 [ms] 1 [ms] 11 [min] 1 [min]
fc/28 [Hz] fc/28 [Hz] - - 32 [ps] = 2.1 [s] -
fe/28 [Hz] fe/23 [Hz] - — 1 [ps] ~< 65.5 [ms] -
- - fe (%) N, 125 [ns] - 7.936 [ms] -
fs fs - - 30.5 [us] - 2 [s]
) fcld 21 ~YE— KRTOAEHAAMBE 2 Nnid. SLOWE — FAS5NORMALE — RICHIWEZ 515

BOIA—3I T Ty THTY,

Bl: v—2ray 7§/23[HZ] T, A4AXE=FIZky bL, 26msT L ICH D AAEESE S
(fc=8 MHzH5),

LD ~ (TC2CR), 00001100B ;

LDW (TREG2), 61A8H ;

SET  (EIRH).EF14 ;

EI

LD

TC2OE— K&V —RA 20y 7 DRE
TREG2® #% % (25 ms + 23/fc=61A8H)
INTTC2#| v A& % FF]

(TC2CR),00101100B ; TC2A % — b

AN HTR2E-F

TCF AN DVL LAY Ly D TH Y b T v 7 TAHE—FTT, Hv v ¥ TREG2HEME &
D= TINTTC2#| ) 5AARSE L Ay v 51k 27 )7 & F ¥+, TC2 I~ ® R KEIMEREIE ., fo/24
[Hz] (NORMAL1/2 ¥ 72 \ZIDLE1/2%€ — FHK), fs/24[Hz] (SLOW,SLEEPE — FH)T$, “H”, “L” L N
NWeEB2e v A 2 VLDV AERLETT,

ARYIHIT VI E—FIZHY P L, 6407 7 » FERICINTTC2E ) AA B JE SR 5,
LD (TC2CR),00011100B : TC20D € — FifE
LDW (TREG2), 280 ; TREG2=640 (280q) |2 &
SET (EIRH).EF14 ;  INTTC2% 0 sAA % Fpul
EI
LD

% -

(TC2CR), 00111100B ; TC2A % — b
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B 714 RKIE—-F

TC2NERIG T AJI (7 4 ¥ F IV ) “H LR)VOR, Az a9y 2 Tho v V7P v 7T 5E—
FTd, v {HETREG2HTHE E ® —F T, INTTC2#| D) IAHDFEL, Aoy 23 s )7 &R
9,

BREINERBE, FEL2NEz 2y 2 20 OBV HEEK TS 5 08 b Y 3,

Bl 120msbh D “H” U ARV SV AR AT E N5 L) AA % FESIE D (fe=8 MHZI)
LDW (TREG2), 0078H ;  TREG2MA (120 ms + 213/fc=00785)
SET (EIRH).EF14 s INTTC219 3k % Ff
EI

LD (TC2CR),00100101B ; TC2A 7 ="}t

TC2¥i - AN

W%K7U‘77 |||||||E|||||||||:||||||:||||I|||||

b 0 xlxzxjg CX T oz OO OEE)
n (0]

FATLYRSY X

N oy U7
INTTC2E] Y A & ESyqun] kn}

2-24. 242 RYJE—REZALAITFr— b
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27 8E v NEZATHTL A3(TCI)
271 8 K
v Edh ¢/f‘/l:lf‘7]~
vy ¥y 7Fy :I >
Mt il INTTC3
VH T »—D‘ #hRA
* TC3M Tc3s>—|>o— j
INT3ES Clear
TC34i L]
=D
£e/912 or f/24 ————————A Y\ V—AZHvy7 . 8157;/;‘7; - AP AR i)
fo/210or fg/22 ————>B - IV =8 pesy
wy —————>os I
2 -~
TC3CK Capture Capture
__D—> TREG3B TREG3A <—G:
O3S 8y ¥4 <LV RXY3A, B

SCAP

TC3CR

LAY ISHBLY RS

[ ¢

(2-25. 24 <52 Z3(TC3)
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272 &l @

Y42 hmry8E, ¥A4<h v y8HfHIL A% (TC3CR) £ 2KD8Y v b ¥ 4 < L ¥ Z ¥ 3A,
3B (TREG3A, TREG3B) THlil s L ¥ ¥,

7 6 5 4 3 2 1 0
TREG3A .
(00185) | | Read/Write
TREG3B
(00195 | | Read only
TC3CR ........... 6 ..5. 4 3 2 .....1..... 0
(001Ap) G lscap| |rcss| Tcack | (BRI 00 00%0)
TCSM FARHT IO 0: ZARIANYIITYRE—F
FfEE— F &R 1:F%Fv 7F ¥ E=F
00: NER2 1 v 2 fe/2'?  or fs/2* [Hzl
I A1) 01: Wbz B2 fe/2'°  or fs/2%([Hz]
TC3CK - N
V=27 0y 7 OER 10: Ay o vz fe/27 [Hz] Write
11 : #8271 v 27 (TC3u 1+ A JJ) only
TC3S FAIHYT IO 0: ANV 7&IT I I YT
2 & — | i 1: A% —%h
- P 0: -
> A
SCAP V7 FEF o T F % il 1T b E T F
E1) fa:ZRAK Oy V[Hz] fs: KB 7 Oy Y [Hz] *:Don'tcare
X2) E—F,v—270v%7,Tvy I (NT3ES)IF. 21 YH T 2Bk (TC3S=0) IREETERTE L T 7ZE LY,
F3) FATLIRLBANDHETEMEE KDERMEBETILENFHY ET,
TREG3A>0(Z A1 /AN FAHY D& E— FE)
4 VIRFATFArREEAIMANSEAT T - FEOAREHRUETT,
E5) TCCREEZZAAFAL I ZAATINDT, Ev MREAED ) -FEFT1 771471 b&GSTIRT7TIE
ATEEFH A,
2-26. 21 h 723D EZAXLIAREFHIEL X4
273 # &

GATHT VBT IAT, ANV NI YUY, Ty T FYyDIOOEEE— F2H D 7,

(M

24 %E—F

WNERz 9 w2 TH Y v T v T BE—FT, Ao v y{iE ¥ 4<1L T X %3A(TREGSA) Ll

LD

W CINTTC3H| D iAH FEEL, A yidz ) 73T T, SCAP(TC3CRO E v +6) # “1”

ey T BILICLY), FOLEDT v T AT vy ORNKEE ¥ 4 <L Y A% 3B(TREGSB) I2HLY
Kt ENTEFTT (VT MFw 7T v g, SCAP IR, F ¥ 7FF v BRABMIZ“O” Iz 7 a8 T

T
+2-5. BAYAHIR3IOV -7y 7 (REB7 A7)
V=R v s [Hzl I FEHE [s] B K3 B [ms]
NORMAL1/2, IDLE1/2E — F
SLOW, SIiEEP fe=8MHz ¥ | fc=32.768 kHzl% | fe=8 MHz ¥ | fc=32.768 kHzk
DV7CK=0 DV7CK=1 E—F
fe/21 fs/24 fs/24 512 488.28 131.1 124.5
fe/210 fs/22 - 128 122.07 32.6 31.1
fe/2" fe/27 - 16 - 41 -
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(2)

(3)

ANINAT2E-FR

TC3Uis DAV ATH T v T v 7 $5E—-FTTOLL EAN/ALL FH) Ly ¥ 0@ERT
e, T v VEHRIL, INT3UF D v VERE L), # 7 >~ ¥ i & TREG3ARESHE & @ —F TINTTC3
I ABDIEL, Ay T ERTT,

B K EDNJE B Bk . fe/24 [Hz] (NORMALL, 2 ¥ 7z I3IDLEL, 2 € — (F K. fs/24 [Hz] (SLOW,
SLEEPE — FH) T¥, “H”,“L” LNV & 627 Y ¥ A4 7 VL ED )V ZWEALETT,

SCAP(TC3CRO Y v +@) 2 “1”i2k vy T A5 LICLY, FQLEDT v Thy v ¥ ONE%
TREG3BIZHL D At 2 & TEF T (V7 FF % 7F v HHE), SCAPIIF v/ 7 F ¥ AT “0” 12
7T INET,

Bl : TC3uiFIZ50HzD SNV 2% AJJL, 05T L IZHI DAL BFEAESE D,

LD (TC3CR),00001100B A TC3DE— FEyV— A7 097 DHE
LD (TREG3A), 19H ;. 0.5s+1/50=25=19q
LD (TC3CR), 00011100B ; /TC8A % — |

FyTFvrvE-—FR

TC3¥i T AN D73V ZME, M, 72 — 57 4 L2 WETAE - FTy VEIVEFOFTa— FR
AC50/60Hzi#R 7 LicFIflc&E 3, A vy s 2RNisuy s 7Y —95 =207 L, TC3m A
OZLH EX DAL FHA D Ty Vo@Rike, oy @RI, INTH T Ly ¥ #INE fl) o b Bt
(LHETFRY)Ty ITHY v Z %k TREG3AICH D AR 7y k2 YT § 5 & LS ITINTTC3H )
AAHDBFEL T, T, TC3M T ANDINDL T30 (H EAD)yT vy ¥V TWEH v~ %% TREG3B
WD AR FET, COHEIH Y U MEEL ROVES LD (L TFTHNY))Ty VThy v 5k
TREG3AIZHY AH, A v ¥ %2 UT$5ELBIEHYALDTEALTT, Ty VPRSI N5HE
WZH Iy F — 70— (FFp)$ %2 ETREG3AICFFg# vy P LTHY %22 )T ThEED
WCINTTC3H] ) AR DIEEL T30 # ) A MBI TCTREG3A % Gt L TFFHT® 5 BN TH — /N7
O —5EOFMEHRTH LN TEET T, 2B, HYAR(TREGIAND ¥ v 7 F ¥ 7203 4 — N
70— ) 054 %. TREG3A%* AT F TR F Y IF vy BL A — N7 a0 —RHEBEEL T,
72720 Ay ViR L 9 TREG3AZ iix i & F v 7F v/ — 70— P HEHAI T T
DT, WHETREG3BY &Iz ama i L £ 3,

)

TC3% T _I\ I : I\ L |

TREG3A D( k : \ I)( n : \ X FF (=737 8 —)
TREG3B : X *m : X*FE:

INTTC3# ) 24 T N no
TREG3A® J — ¥ M N il

X2-27. ¥+ TF 4+ E— KR4I F+— b+ (INT3ES=0DES)
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28 8Ewy hNZA <AL 25(TC5)

28.1 B WK
TC5S
fe/211 or fs/23 >—>| B
fe/27 >>{ ¢ 54 <F/F5
fe/28 >>{p |V~ * Clear A= PWM/PDO
f/22 >E y 227 4 gv 17y oy s 22 iy
fe/2 >>|F :) >—:D— Toggle  [—>>o—{7
fe Gs —d> Clear
TC5CK 3 G
*ﬁﬁm_
TC5S T;};M
TC5CR TREGS
N 2 N o o /
FATH T Y IEHML YRS 8Ky FFATLIURSS b sM TORS
E Y A A

(2-28. # A ¥ Hh > 25(TC5)

2.8.2 #l 1
FA<h T IBIE, FA< AT IEHRIEIL VA ¥ (TC5CR) £ 44 < L ¥ X % 5(TREG5) T il &
nEJ,
TREG5 7 6 5 4 3 2 1 0
(001D) | : : : : : g : | Write only
TC5CR ... L 6.5 4 3 2 1 0
(001Ep) : “0” @ “0” |TC5S TC5CK | TC5M | (WHME  *+00 0000)
00: ¥ 4 =E~F
¥ A< Hhy v IED 01.: Reserved
TCM | gt e — oy 10: 707 5% 70 #3547 #1)) (PDO) £ — F
11 28V AMREHH PWM) 1€ — F
000 : Reserved
001 = IEB 7 1 v 2 fo/2l % 7= 1% f3/2° [Hz] Write
010: WEkZ 1 v 2 fe/27 [Hz] onl
55 w5 50 011: Wiz o v 7 fe/2? [Hz] y
TC5CK V- snav s o 100: Pk 1y 2 fo/2? [Hz]
= 101: Wiz 1 v 2 fe/2 [Hz]
110 : &Rz 1 v 2 fe [Hz]
111 : Reserved
TA TNV IED 0: ALy 7&ITI I IYT
TC5S | 2% — 1 #im 1: 2% — b

A1) fooEBE7Ov 7 [Hz], fs:BE#K 2 Oy 7 [Hz], *: Don't care
X2) BARLIZAAANDHEEIRDOEUEER/ETIVENHYE T,
(@) PWMHEHE—-—FDIFE 5<TREG5< 251
(b) PWMHE /1 E — KLU DIHEE  0<TREGS
E3) v—270v97 fd22, 42, fcldPWMEHE— FUANTRERTEEE A,
E4) BEE-KR,Vv-ZR70O0vV0BREFTS EEIEF. 21 TH I ZIEE(TC5S=0) IREETHE L TL 2 &L,
E5) TCSCRIEEEBZAAFEHAL YVZAZTINT. Ev MEEREDY —FEF1 771471 b HBESTRT7IEART
TE A,

M2-29. A XHIL 2502147 L IR EHHL T X4
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—HTINTTC5E| W AADTEL, 2y v 32V T ENET, W72V THLI T NT v
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£26. ZATHILE5DY -0y Y7 (AT H w2 7)
V=A% v [H 5 fH BE [ps) B R B B
NORMAL1/2, IDLE1/2%E — F SLOW,
DV7CK=0 DV7CK=1 | SLEEPE—F

fe=8 MHzl} |fs=232.768 kHzlRF | fc=8 MHzlf | fs =32.768 kHzli¥

fe/2t fs/28 fs/2° 256 244.14 65.3 [ms] 62.2 [ms]
fe/2" - - 16 — 4.1 [ms] -
fe/28 - - 1 - 255 [us] -

2 7AT7I~7TIFNALZED((PDO)E— K

Wiz ey 2 Thw v b7 v 7L, TREGhL D =T & Ii2& 4 XFFSLNERHEEL, A v 5 %
V7 LET, &4 <F/F5H)E, RSN TPAIEPDOmTICH & NE T, 70773 T IVTFNAg
SN AT AR, PALEIZ v F 21"k y P LET o ZOE - FiZTa—7 4500078V A H
ZFT & i‘fo PDOM ) S ENCINTTCEE D sA A 3 JE L E 5

£ . 1024 Hz® 75 v 2 ) (fe=4.194304 MHz ),

SET (P4). 1 P41t 7 v F <1

LD (TC5CR), 00001010B ;. PDOE — Faka (TC5M =10, TC5CK =010)
LD~ (TREGS), 10H ; 71/1024X1/2+27/fe =10y

LD (TC5CR), 00101010B ; TC5A % — b

yoss :xzxzxj

YA VLIRAAES :X

— Uk m\
5 4 <FIF5 | | | I_
PDO: 1 I |
INTTC5%] ) A & ﬂ " " "

X2-30. PDOE— R 2432 TFv—h
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EHED—HTH AFFHNENELE T, A7 2 3ES5ICAY Ty L, A—"70—T
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TT2FETYVEHEDLYFRHAOT, EEMCHENEZELTET A LR TEE TS 2B, WEIZTREGSIZ
F— 7 akEh, TC5CRIZCE W 2% — FLABETY 7 F&RT T,

&) PWMHEAE — FIZNORMAL1, 28 &L UIDLET, 2 — R TO K ERRIEET ¢,

Y42 LURSE :Xn/n éXn/ﬂ{

Xm/m

ﬂ&ﬁ\

Bz

= X /71\ ]_
5 4 <F/F5 l I l

PWMI T | ' | |

INTTC5%] U 1A & " "

X2-31. PWMHEAE—-R 21 I TF v+ — b

#+]2-7. PWMHHE— K

YV — 221y 2 [Hzl 5386 [ns] MR LR

NORMAL1/2,IDLE1/2%& — F

fe=8 MHzF} | fo=4.194304 MHzF; | fe=8 MHzF§ | fe=4.194304 MHz#}
DV7CK=0 /| ‘DV7CK=1

fe/? 500 953.7 128 [s] 244 [ ps]
fe/2 250 476.8 64 [us] 122 [ 5]
fe 125 238.4 32 [us] 61 [s]
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YT VA vE 72— X%, P44 (S01), P43 (SI1), P42 (SCKI) B L U P47 (S02), P46 (SI2), P45
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T4 GEBWRN Y 7 7 7V (ZEWF 7213 %25 O H ) A4 INTSIOL, INTSIO2) 75564 L % ¢,

YOUTNMrzay ZIZHNE gy 2 EHwAgAE, 8y PERIET B8y b REE—-FOLEE 1
J— PRIy )TN0y 2 IC—ERMO Y 24 b EDPITAEIENTET T, v A bR
&, WAIT (SIO1CR2/SIO2CR2D ¥ v + 4,3) TAMEH O hh 5 8Nt 5 & TE F T,
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TILA2R2T—R1, 2% T2 %1
(SIO2101){1 7 6 5 4 3 2 1 0
0020y MHE 0000 0000
Siociu | SIOS |[SIOINH | _ SIOM | _ SCK_ | conife 0000 0000)

H . ., — 0: % 7T

i [ PN
SIOS HRk DO FAIRME T 87 -8
0 : 4 LMk

SIOINH | f5:3% > Bl ¥ 1: S @516, BT 29 7)

000: 8 v b EfFE—
010: 4E v b ®EE—

COE — FoR 100: 8 v FER(EE—F Write
SIOM |#RZE— FOEHR ol 8¢ h Bt ¥ only

110: 4¥ v b Z{EE—

LF LAY} Reserved

000: WELZ o v 7 fe/2'® or fs/2° [Hz]
001: W& v 7 fe/28 [Hz]

SCK YT ay 7 OER 010 : W& 2 1 v 2 fc/28 [Hz]

011 : W&k 2 o v 7 fe/25 [Hz]

111 : 442 & v 2 (SCK¥hF 2 5 AF7)

(SCK¥iF~th77)

A1) HEE-F, YUT7L70O9 7 DOFRTERE. SIOS="0" SIOINH="1"IZ LT #Z&L\,
£2) SIOICR1,SIO2CRIGIZZFAAERHL VAL TTNDT. Ey MEEAED) =FEFT 177151 b&H%
BEHETEXEEA,

SUTINALEZT—A1,25HL A %2

:I>

SIO1CR2 ... T LT 5. 4 3 2 1 0
0021y) : : [ warr . (] _ BUF . | o +x+0 0000)
SIO20Rg b
(0023p) 8¥ v F EZE/IZ = FRARMTZE €007 L TL 28wy,
00:Tf = TD (/ s A0
WAIT | =4 FHI# 01: T = 2Tp
10: T = 4Tp :| (7 =4 })
11: Ty = 8T
£ D - - Write
HHTAENY 7707 FL A only
SI01 SI102
000: 1,7~ K#zE¥%  OFFOy OFF8y
001: 277~ K#Z3% OFF0 ~ OFFly OFF8 ~ OFF9y
010: 37 — F#E3%  OFF0 ~ OFF2y OFF8 ~ OFFAgy
BUF |#E2U < F#oi#s 011:4 7 — Fi#E% OFF0 ~ OFF3y OFF8 ~ OFFBy
100:5 7~ Fig¥% OFF0 ~ OFF4y OFF8 ~ OFFCy
101: 6 7— Fig¥%  OFF0 ~ OFF5y OFF8 ~ 0FFDy
110:7 7— Fi#g¥% OFF0 ~ OFF6y OFF8 ~ OFFEy
111: 8 7— Fi#E¥% OFF0 ~ OFF7y OFF8 ~ OFFFy
AN T 7L — LB 07— FOT— 28 XEEM), Tp: 7 — 2 &GXBERH
£
N
SCK i _LI_I_I_I_I_I_I_I_I_I_I_LI_I_I | LI L
7 1 T i 1
| D ! i
l T¢ i
2 AE Y PEEDEZEF O ENY T FOTHMAE Y MWL ET/ENhET, FEBLEMLIE Y M 0"H

wWWmEhzd,

E3) Ny T77DBEVTRFLZADALPLEEENET, £/ SEREBEVTRFLAOADPSBMI N E T, flX
. SIONDIBE . RIMICEEEI N DD IFOFFOLEMT T,

£4) im_%ﬂTfé%)BUF@‘“ETELM%Tén’(u\ia“o

7E5) SIO1CR2, SIO2CR2DEEE IR YU TILA 22T 1 — ZIZIEIREE (SIOF=0) T T &V,

E6) SIOICR2, SIO2CR2IZZBEAABEHAL VXA EZTTDNDT, Ey MEELREDY —FEF1 7714714 b&GST
370X TEEHA,

iE£7) *:Don'tcare

M2-33. U747 —RGEL A2/ A MIEIL S X4
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L 2
) e
SI029R | SIOF “qr | : O
T e o S S 0 P S e - — —
SIOF |3 v 7niggaeikmee=s| O %f%;fuT (SIOS% “0” 127 Y T . %mms@? L7 & 224
1: fiZxf SIOINH# & v b LS TO L% $7. ) Read
‘ e = 0: 7 NI T only
EF Y7 FEEREEE= S .
S e 1. 27 LB

M2-34. YUTNA 2T 1—R1,2AT7—2ALTYRA
(m >UrirzBv7

a. 7ay o7V — A

SCK (SIO1CR1,SIO2CR1 D E v F2~0) 12X 0, RO BRI TEF T,
O AEkra v o
VYTNVA v E T~ AL, 2000 L CAME O FWEHEIRT &, v 72 vy 213 SCK1, SCK2
WL DA E N FE T, &b, dmkEAENy SCKT, SCR24 - “H” LN VIZ AR Y F9,
TOaT S LTF—FDEXRALFEER I LG F—20HEAY (ZEH N YT Vray y
L— MGBETEZWE &2, HEWWIZ U T Iv 20y 2 8L Fhb OWMEARTT 523 T
KDY T VEWERTERS A HE)Y = 4 MAEREE AL T E T,

Fz28 U7 AYIL—b

YTz oy s [Hzl B0 R HR 5 E
NORMAL1/2, IDLE1/2E — F )
SLOW, SLEEPE — F fe=8 MHz I fs=32.768 kHz I
DV7CK=0 DVICK=1
fe/213 fs/25 fs/25 0.95 Kbit/s 1 Kbit/s
fe/28 fe/28 — 30.5 —
fe/28 fe/28 — 122 —
fe/28 fe/28 — 244 —
) 1 Kbit= 1024 bit
EE RN
SO 1] \2o X a1 X 22) a3 (o X bi X b2 X bsXco X 1
T — 5 ’ ’ —
D E LR Xe Xb  Xe

X2-35. 70wy 7Y —Z2 (A7 A v 7)
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@ Mesra vy o

MR 5 SCKL, SCKR2um f-icfitis s s uv 22 ) 7rsuay 2 L LTHWET, 2054,
P42 (SCK1),P45(SCK2) D\ 1T v FiE “1” il vy PENTWARIThE L) FEA, B, 7 M)
VERFEF I T O N B 720121, YT 70y 720 “H” LNV, L7 LNbk diza~ vy % A4 2 0L
FSV AWELEET T, o T I KHLEEE S 244 Kbit/s (fe=8 MHzf) T§,

SCKii £ 177 | N

tsckL tsckH

tscKL, tscku > 4 teye &)  teyc= - 4tfc(NORAMLI1/2, IDLE1/2E — R BF)

4/fs (SLOW, SLEEPE — K E¥)

b. 7 by

R 7 b, 253 Ry 7 Mile D 9,
@ nifk> 7 b

YU TNV ay s O SCKETFANIOVEFTR Y Ly V) TF=4 457 M LET,
@ k> 7 b

YTy ay 7 OB ESCKETFANITOVE FAY) Ty V)Y TF -4 %7 M LET,

SCK 7 | 2 N S D B B
SO F- \ Bito X Bit1 X Bit2 X Bit3
Y7 hLYRY W 3210 X w321 X w3z X o3
(a) AI#E Y 7 h
SCKsii T LA LA LA LA
ST - X Bico X Bicr X Bicz X Bits
P S sk X (| X 10+ X 210+ X 3210 ) *:Don'tcare

(b) ##E>7h

X2-36. Y7 Iy
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(2) &HEE Y MK

Ay MY YT NVEGE T8y Y Y T NVEGEIGEBIRTE T 5, 48 v b2 U T NVEEDEE.
BRAET =Ny 773 P4 y PO AREHL, B4Y v MEREROICR D 9,

B, TR FVEY b LSB) 5 EKRY ) TIVEEESINE T,

(3) #EHmET— KE

4y FF— % (4¥ v b)) TIVEEEE)/BY v FF— % (BY v VY TIVEEEE) 21T — FE LT
K87 — FIE THHMHL CHEET A ENTET T, EEY — FHIE., BUFTHEL 3,
BEIN/2T — FEOMEMK TR T, INTSIOH D AR DBRELE T, BRCTHET — FEELE
FTAEYEEZ., YUTNA I T2 —RAEEEL T 570 TLBI W, 727250, WHz oy 7 8fED
WA ARY = 4 FPEWERICEERY — FEOLEATEITOT HESE50TEEH Y T8 A,

SCKi# T L LTI
SO F \ 20X a1 X a2 X__a3

INTSIO®] 1 34 & |'|

(a) 17— FK=%E

sexae LU WU UL
SO T \ 20X a1 X azX asX boX b1 X bs X bs R eo X e1 N X es

INTSIO®] ) 32 & |'|

(b) 37— FiE(E

seker LTI
St 7 LaoX a1 X az X asX boX b Xbe X baX o X er Kea Nes /

INTSIO®! 1) 3& & ”

(© 37— FSiE

B2-37. X7 — KEfl: 17— K=4E v 1)
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WL OASICEEE—-FE vy b L2 ROOIEEY — FEOORET =427 -9 Ny 77
LYA% (DBR)ICHEAAT T

BRET -2 0EERAAK, SIOSE“L”IZLy VT A2 LITL ) EEVPRGINET, BT %
. YU Tz ay 2L CRTFAME v b (LSB) A 5 ZASOmTAI NI N FEF T, LSBD 7 —
SR NN LS T, #EF—FE, 17— FF 2Ny I LVIAIRL YT MLV RAINEBINE
T, WBROREF - HPBENL L, Ny 77 LIV AYPRIZHEDITDOT, ROREF — % % %K
FTHINTSIO(NYy 77 7T 4)EID AADEEL F T,

Wbz 1 v 72 BWEO B4, BUFTIRES N7 — FROF~ 8 23 XRCEELEH L RO T — %
Ay hERTWARWE Y YTV ray 7 %Ll THBY? 2 AN EWER TV E T 72 L, KD %EE
F—=F %17 - FTHEXALLHTY = 4 VEWEIMRE N E T 0T 27~ FULERET 2561
HDLY — FORENFEDLE T TIZROT — FOF~ 75 HERAATL EE N0,

3 REF— 424Ny T AICFERALTWVWAEVDBRADEZ AAICL > THEEY 1 NENEIZRERR
NETOT. MEAODBRE MO ARICHERALAWVWTL IV, fIAE 37— REEDIHES.
£-57-57— KODBRIFFERAL HWVWT A &L,

N2 7y 2 EEDOYE. KO T — % O3 7 NEIEICABRIC, Ny 77 LI AT ICHEGET — W
HERAIN TV LLEID Y T T, o T BMEELE, Y AR BROFEA D S E Y AR — AT
U7 F5HI2C, "y 77 VI RAIICTF— I 2EHEX AT CORRKERBRICI D ED 9,

AR, SIOFA “1” 2% 5T 5. SCKRO VL RA ) Ly 2% ToOR., SO F-12i3“1” 25
EhEd,

BEERTIELIE, Ny 7y Ly 7T 480 ARy — AT 075 5 TSIOSE“QZ2 ) 7§
5 NSIOINH % “1’A2+t v b LUFT, SIOSHA 7 Y- 783N 5B &, HiEHFo T - FoLEEy v H3
TR THTLES, 7075 A TREDHK I EHRT 51213, SIOF (SIO1SR, SIO2SRD ¥ v 7) %
v ALE T, SIOFEEEOM T T IC4 0 F9, SIOINH% £ v b LgEE. BbICEE%E ]
L5470, SIOFZ“0” 122 0.% T,

M2 By 2 BETIR, KO RET — 5 DY 7 FIIEC AL HICSIOSE0"7 ) 7T ALENDH ) ¥
T, b LY 7 R P Y R HHICSIOSH 7 U T S o nBtit, ¥ 3 —0F— % 0kER, kL
F¥, BT~ NEAEET 20806 5 Ba1E. SI0OS% “0”7i122 U 7 L, SIOFA “0”2 % 57 2 &
EERABUFRE # & 82 T 28w,
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SEF
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REF— S OHEXAS (b)y #&r7 Oy

X2-38. FEE— K (il : 8 v M, 17 — NERI%)

SIOF |

SO+ X ®#EEET - Fogbfrey b
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b. 4¥ v MEE— F, 8y PRIEE—F

WL Y AFIZZEE—Fi -y P L#K, SIOSZ“1"I2ty T A LICL ) ZETREE D F
To YUTNZEy ZIZEAMLT, SHifX )ik FMZE Yy PMI2LLIERY 7 LI A FANT — % & HL
NAAET, 17— FOF— PRV RAINE LTI PLIZRINEFT -4y 77 LY R% (DBR)
WRETF— W EEATNTET, BUFCHEESNLTY — FEOSZEWPKRTT 5 EXET — 7 Otk I
D % ERTAHINTSIO(NY 7 7 7 V) HY AADPREEL TS, ZEF— 73 #HY)AAF -2 7ay
SHLZTTF—F Ny 77 LI AYPSHEMLY TT,

NEBz 1 v 2 BWEDSE. ZIEF— DT =Ny 77 LIV AP omsWoNbETTY Y T
Oy 7 &%EIETAHE)Y =4 FEWERITWE T, 17— F T HiAdlo TV A AT HE Y = 4 FEfE
BirbhEw A,
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L OASICEZFEE— FEL vy b Ltk ROOQEET - FHOORET -5 52T -8 Ny
77V VA% (DBR)ICHEAAT T, 20k, SIOSIC1"hk -ty M3 52 12X ) EREEERD
Fv, KMIE Y P2BIER, YU TIVr H Yy 2 Ol TREET~ % 3S0m 25 &, #igT
T = SEH ALY AFRET, €Y FOF=F MY AEFhLE, VI LYV RTINS
F=F Ny 77 LIV AINZETFT = HEEEENT T, BUFCTHREENT — FEOEZEIH T T
5L, INTSIOH Y AR BHEELE T, MY RAAF LA TO S LI TEIET— 52 F— 5Ny
T VIR DLHAMD. TDH EFET -2 2HERLTT, TNy T 7 LI RAFIE, B,
ZRICTHHALTVETOT, EET =23, LT EXET — ¥ 2aisllo ThrLHEAL LHITL
TLZE W,

Wbz 1 v 7 BWEDO YEs ZET =25 mAI) . KORET — % 2 FHEZAL T THEY = 4 MEE
BV ETo 17— FTHRMEF— ¥ 2 HEAATVAYEARATY = 4 FEERZITOR TR A,

WER 2 T v 2 BRSSP EIESHERS SR I A vy T v s oy 2 ICEL 30 T,
KDY 7 PEAEICABRICRZET 7 2mAMNY . ROFEET— 5 2 HZALLESSH D 3, 45
7 By 2 BETORKIEESE L, 0 RAARAEROFED L ZIET — 5 2 5AMY . E5T7 -5 2 EE
At FTCORNENIFIIC L DRF D T 7,

MLk B, SIOFS“1” 1% 2 TH 5, SCKOV.L TA) T v ¥ F TofM., SO 1213“1” »° i}
NaEnFE T,

VTR E BT EF 5123, INTSIO®E Y AsH — 270 75 5 TSIOSE“O”IZ2 ) 7§ 55
SIOINHZ“1”i2t v P LE$, SIOSHZ V7 &b L, EEPDOT — FOLE v h v, F—%
Ny 77 VI AINORENZET LR TREZEPHRTLET, 7077 5 TEXEOK T 2T
51213, SIOF (SIO1SR,SIO2SRO Y v v &2t v A L ¥, SIOFIZEZEDOK T TONZ %) T3,
SIOINH% + v F L7238, BHICEXEE2FBYD .. SIOFIZ“0”c % ) £ 7,

k7 — FEAELET 2546, 2 oy 2 fEo L Xk, SIOS% “0” 122 ) 7 LSIOF 7% “0” I
oloZ & EERE, BUFAHEH2 T2 w, Az ey 7@ L 23, BEY = 4 PEIEIC
AV FFTDOT, RZETFT—FD) —F/54 PORICEEEHEZ TLZE W,
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) IDLEE— FEBERIICT A v F Ry T 21 TEN)AAZDPREL-1BE. IDLEE— NIZEEE h
TO+yvF Ry TE2ATEN)AANEBIFITHONET,

[€«———siosnsy 7y ——>

SIOS

SIOF

SEF

SCKum 1 (Hi77)

SO F

S

INTSIO#] b & & ﬂ "

DBR X a X_c ?( b X d
%EJ— 5 é"%?‘—ﬁ’(t) e §1§?i5(d)
(@) DHFEAA DFAWLL S ®) 0EEXRSL DAL

H2-41. EZEE—-FK .8y b, 17— K, RE7 A v )

SCK# T- | |
SIOF |

SO Bit 6, X B f%(5 7 — NOBit7 S/

tsopH =Min 4/fc [s] (NORMAL1/2, IDLE1/2 — Fi¥)
=Min 4/fs[s] (SLOW, SLEEP% — F )

M2-42. EZERTROZEET — 2 RIEFHHE
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2.10 8w RAD I > /V— % (ADQ)

TMP87CH21C/M21C/P21Cix. 8Y v b /Mffed Bk FXADT v N — % 2L TwE§,
B, 7T usk#ERE (VAREF) IZSTOPE — FF 2213 7+ a7 AT 4 £ — 7 IV AE)IC
77 v ]“ j- 7 é ﬂi _g_o

2.10.1  # M
5 & —
E iR R R R |
VAREF [F———0"0—1—W L R W W—— vass
1 1 1
i EN i i
STOP :D """
AINDS gv7 Ta-%
TrRIAN U FNE-ILF . .
A ) 7w L A
<IVF T LI i BE
1
AINO O Ay i
AN1 O B i I 8
1
AIN2 O (¢ i
[} N
AIN3 O D i T ey
i =Y A
AIN4 O E J
AINs OO F
AIN6 [0 G YTy g R A B
AIN7 O HgN
v7bhruavy
EN S
AINDS SR N - i) o
3 SAIN ADS EOCF
4
P5CR ADCCR ADCDR
P54+ — P AR L Y 28 ADI Y N—F flHI LY RS ADZ#AEL Y R 5

X2-43. AD3>/N— % (ADC)
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2.10.2 &I 1
ADa v N— % O flfEE, ADI v S— # fl#iL ¥ 2 % (ADCCR) T4iw ¥ 9, % 7-. ADCCR®D
EOCF% fitr Z & TADT v N — % O BfEiRE% . ADLHEL 2 X ¥ (ADCDR) % #itr & &L TADZ
lxmsr LB TEIET,

ADEHEL U X4

7
(ooory | | Read only

(000Fy)

2-44. ADEIMEL X &

ADO L N—ZHIHIL Y X%
7 6 5 4 3 2 1 0

ADCCR  [EOCF| ADS | ACK |aINDs|
(000E)

| o 0000 0000)

0000 : AINO%
0001 : AIN1% 2
0010 : AIN2%
0011 ;- AIN3 % ;%
SAIN |73 827 A01% % % Vi IO ANAT R
0101 : AIN5 %
0110 : AING6%#
0111: AINT7%#
1=+ : Reserved R/W

0: 7Fra 7 ANA%=TW

AINDS |7 7 o7 AJJHlH

1: 707 X714 7L
ACK | Zs#i R o ﬁii " zggz (@ fe=8MH:)
ADS | ADZINA SN
EOCF |ADZM##T 777 Rk =7 4 ADE A ﬁﬁ?f

7Z1) *:Don'tcare

E2) TFOAOTANF ZILOERIZADERELERETHE L TLEE L,

7E3) S ADSIE. ADEIBIAEESHMIC "0 IS U T EhET,

E4) EOCFIZ. ADEHfEL VX % (ADCDR)E U —R§ B & “0" IV U 7PEhET,
E5) EOCFd. - FEHATEZFAALET—ZE3EBRINE T,

H2-45. ADO > /N— 2D EIEL X 42
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2103 ADI >/ N—ZDENME

(1

(2)

(3)

7 v 7 IHEBIE O Highfll % VAREFi 712 . Lowfll % VASSH T IZFIL ¥ 3, VAREF-VASSH] ®
HUEFILEZ 5 7 —MPUC I D Cy MICB L 2BECHE L, 7FH a7 ANEIE L Mgz 17 2 &
XD ADEMSETINE T,

ADZEHD) ECE)

ADZEHLZHer s, SAIN(ADCCR ¥ v +3~0) 12 & b 7 a7 AJJF % 2V (AINT~AINO) D 9 &
D1iF%EIRL 4, AINDS(ADCCRDO ¥ v +4) % “0” 122 )7L PsANHI#E (PSCR) T7 F+ 12 7
AT B2 F v 2% “0” 122 )7 LET,

d) 7FAOTADELTERALAVEFIZ. BFOAMDEFE L TERATEZE T, TP EIVT
NOBFICH L THADEEIREODOEKRTHHRIITOHEWTLEE Y,

ADZ s #IZ, ACK(ADCCROE v F5) 12X ) REL T F.

ADZHEHEIZ., ADS(ADCCROE v h6) % “1” 12k v F§4 2 L1 BEEnE T,

ADZ s IL . ADZHB G ADCDRICAH A Ay Y 8 b F TT ACK=00 L %, 184/fc
[s1(46~< > ¥ H 4 7 W) LETT, Bz 13fce=8 MHzDHE23 ush 75 Z &2 9 F T,

ADEWERD KT 5 &, B T%/RTEOCF(ADCCROE v F DA “1? 12ty P& T T,

ADZHHIZADS%: “17 12ty b T A LMoL ERERLYVEL 3,

B, 7TIu s AEEOY T ) v 7. ADEMOIEHRAR Y A sV TB I b E T,

) YTk —JL FEEEIE. 5kQ (typ) DERENLT12pFtyp) DI FoHEARABL TUVE
TOT. AR H A IO CHALTFUoHAEREBADDENFHUET,

ADZHEED EEH H L

ADZHfiiL ¥ 2 ¥ (ADCDR) IS 2 R 7 & 7 ZEHifiiid ZHiit T(BOCF=1) % ik di o th L %
1o TR S v, L% fid g & . EOCFX HEMIIC 0”122 ) 7 ShE§. &b, ADARTIC
FAML R L FRMAHAM S nE T,

ADZEHEHFDSTOPE — K

ADZHHIZSTOPE — RIZ A% L ADEHIH RS L, ADEHEII ARG E 20 3, o T, STOP
E— FX)BERBZEOCFIZ“”I27 )78 F e E T, 7272 L. ADEHH T (EOCF#:
“1”12% v M ER721%) STOPE — FIZAS & ADZHME, EOCFO KB s n E 5,

1 _TT

ADCDR ) (RIS G 655 G

e EBEH

s B —

184/fc[s] : ; P 184/fes]
EOCF —l I—I Ii
QL3 Oo—0 oO—O0 o
A A A oA A
H PR #
A AR il
L 4 L A Via

X2-46. ADZHAEN{E
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Bl . TFuasANF v ke L TAINAG % ER%, AD Az 17 $ 7, EOCFZ AL T4
Bt % HiA L. RAM® Q09ERFHLIZHM L £ 3,

; AIN SELECT
LD (ADCCR), 00000100B . AIN4% BN
; AD CONVERT START
SET  (ADCCR). 6 ; ADS=1
SLOOP: TEST (ADCCR). 7 ; EOCF=1?

JRS T, SLOOP
; RESULT DATA READ
LD (9EH), (ADCDR)

7Trua s ANBEEADEH I N8 v P F U ¥ HE FX2-48D X O ITHIE L FE T,

FFy + ——
./. ‘
FEH T 2
A
D FDyt -
# A (.
18 ~Z Ry
e g
03y T —
025 1 —=
.,.
OlH T 7 -
— ’ ‘ f— ‘ ‘ ‘ VAREF — VASS
0 1 2 3 253 254 255 256 X

256

7 u s NJEE

X2-47. 7707 AHERE & AD THME (typ.) D BEF
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211 LCDRZ 1N

TMP87CH21C/M21C/P21C . 574y (LCD) % B E)§ 5 ¥ 7 4 /N8B X U2 o filifl [\ #% % N
L TWE T,
LCDE ok FiE. kot BY T,

O k7 A v bt 12K (SEG11~SEG0)
@ 2z 2 HP6,PT,PIAHE — b M T 204K (SEG31~SEG12)
@ o v T 44 (COM3~COMO)

F BBV B & LT, VLCMiF23% 0 F ¥,
EEERE ST RE 2 LCDIX . KO AMHH T3,

© V472 —7 4 (U354 7Z)LCD ............. RK128I0i% (8% 7 X ¥ FX16H)
@ 187 2—74 (UBNATA)LCD ......c...e.. K Q6K (8% 7 A ¥ VX 12H7)
® 187 2—74 (U254 7 Z)LCD ....onnnn.. B 96K (817 2 ¥ b X1247)
@ 1272 —7 4 (U284 7 A)LCD ............. WK G4MIHE (8% 7 A v X (8)
® AFT AV IZLCD .ttt A 82 % (87 A ¥ b X 447)

2111 LCDKRZ 1 /NDIERK

LCDR S A NHI#HL Y 2 %

7 6 5 4 3 2 1 0
LCDCR — g
EDSE : | DUTY | SLF |
............... I [ DBR

fe /27 £5/2°
fe /218 £5/28

fe /215
fe 7213
B\

SR — 5 4

i .
I I
Fa=74 | LIPS0 e
T — 5 BRI
PR IREE NS HIR T — 5 BRI
IIIIII|IIIIII|IIIIII|III|III
S| 7R RRT =Ny 77V VRS
il
ST — A A v F K)
RS man l:z{—ym4lz%||—>| gxyhb*ﬁm\“
VLC COMO.~ ~ COM3 SEGO ~ SEGI11 SEG12 ~ SEG31

X2-48. LCDRZ A /N
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2.11.2  LCD KR Z 1 /N &l

LCD ¥ 7 A N o ffllilid, LCDHI#L ¥ 2 4 (LCDCR) Ti7\w» % 9,

7 6 5 4 3 2 1 0
LCDCR EDSP | o DUTY SLF (14 - 0%%0 0000)
(0028]—1) ............. R — I 1 1 I 1 |

00 : fe/2'7 % 724 £5/2° [Hz]
01 : fe/2'% F 7z i £s/28 [Hz]
10 : fe/2'%[Hz]
11 : fe/2' [Hz]

000: 1/47 =2 — 7 4 QA/3NA4/TX)
001: 1/37 = —7 4 (/34 T R)
010: 1787 = —7 1 (1/2284 7 X) Write
011: 127 =2 — 714 ARNATR) only
100: A% 74 v

101 : Reserved

110 : Reserved

111 : Reserved

0 : 75 vFuy

1 RBRA TN (TT v F v 7HRE)

SLF N— R R 0 ER

DUTY |LCDBRE) D&

EDSP | LCDZ 5 il ]

) fo: SAK 7O 7 [Hz]
fs:KEH 7 O v 7 [Hz]

X2-49. LCDRZ A A 4L SR 4
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(1) LCDEFE)AK

LCD® 5FE) 1. DUTY (LCDCR® ¥ v b4~2) 12 & 1), SAMHOERN T & F 5, BREHH AL,
A=YV 7975 50T, AT ALCDICAE TWBLL £,

AT e
J_l [

°T \_|_|_ HEN .
—VLCD_—

oy e gy gr
@) VA7 2—7 4 (1354 7 X) BiBh

Viep — 1/fp

]

1

1

0 — ‘ i j r
|
—Vicp—

|(_ 7—__ y“l” _)'(_ 7—:\_57“0,; +|
(© 137 2—7 4 (/234 7 R) EkE)

e 1/fp ==

Viep —

-Viep —
[e— 5 — p«1? —|e— 5= yepgr —>|

() A% T 4w 7 WE)

1]

HEEEE

|- DA A I |- F— «0» |
(o) 137 = — 7 4 (1/3/34/7 X)) 5k
«—>|

1
Viep — El/fp
1
o IJ_LL
1
2 Li_l
1
—Vicp —

I I I
T pen g

d 127 =+ 749 (U234 7 R)EEH)

F) - fe V7L —LEEER
VLCD H LCD%EE&%E (=VDD_VLC)

[X2-50. LCDEREHEH (COM-SEGIRFFEIEAIE)
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(2) 7L — LEKEE

7 b= LB (fp) AR L N = ZEBEIC £ ) K2-90 L) ICBEE E T,
N — BB BT B 8K vy s JEEEfes X U2 U T, SLE(LCDCRD E v +1,0) i2 &
DERL T9,
®2-9. 7L — LEEBORE
a. vy rhruay s E— K, F2RFaT Vs Ay 7 E - FREODVICK=00 56

7 b — AJEE [Hel

SLF N — Z [ % [Hz]

147 2 — 74 137 2 — 74 127 22— 7 4 AE T4 v

fc fc 4 fe 4 fe fe

00 217 217 3 217 2 217 217
(fe=8 MHzFF) 61 81 122 61

fc fc 4 fe 40, fe fe

01 216 216 3 216 2 216 216
(fc =4 MHzI") 61 81 122 61

fe fe 4 fe 4 fe fe

10 915 915 3. oI5 9 /S o15 915
(fe=4 MHzH;) 122 162 244 122

fe fe 4 fe 4 fe fe

1 913 913 3 ol3 9 ol 913

(fe=1 MHzl¥) 122 162 244 122
#) fo:mAREY Oy 7 EEE [H

b. 72T N7 vy &~ Fif®DVICK=1, ¥ 721ZSYSCK=1D ¥4

7 L — AW [Hz)
SLF | ~— 2% H
Z [Hal VAT 2 — 5 1 137 2—5 4 125 2 — 5 4 2EFA Y
fs s _4 . fs 4 . fs fs
00 29 29 3 29 2 29 29
(fs =32.768 kHzH¥) 64 85 128 64
fs fs 4 f5 4 . fs s
01 28 28 3 28 2 28 28
(fs = 32.768 kHzb%) 128 171 256 128

&) fs EERK Y O v 7 BEE [Hz]
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(3) LCDBFEHEE
LCDSRE)EEV,cpid. VDD —VLCY ¥ D FEAAE (Vpp=ViLe) I & D G2 5 E ¥, &> T, CPU
D EWERE & LCDSREYRIE AW — D 54, VLCH 13 VSSHiFI1c i L £ 37,
LCDiE, k7 A » PN aEry MJOENAPEVLep? & ERLTL, DA & E3HITL &

R
Yty b, LCDF 7 A4 ND8T — 2 4 v F2SHEWIZOFF S v, VLCEREER S E ¥,

F) Uty M, 29 X2 ERBEFHTI (SEGO~SEG11). I EF - HARGNDL NI EE Y T T
B AHAR— hET X2 FFEREF (P6,P7, PR — RN HARBNT A E—S 2 ZIREE & V)
¥9, WE-oT. AHBAR— b T x> v EARTFEET X2 MELTERL. »OHELSD
ey FATDPELS RS G BEELIDRTI B L EDHEZRIETRNADGHVET,

N7 — 24 v F1id, EDSP(LCDCRO Y v ) % “1”i2%¢ y F 5 Z L2 L PONL VLCE/EA
LCDERE S A NIZEMENT T, 20HIET T v F v 7 %207 Td (EDSP% “0°42 2 ). 7). /87 — A
4 v FIZOFFL ¥ AD T, VLCEENSFIME 2D F 4,

STOPE — FIZAB & /87 — 24 v FIZOFFE T3, > CLCDIXMHIIREEL 7 b | IR ETE )
TRREFFEIES T E 3, STOPE — Ff#£EIdc STOPE— FIZ AL EHAIOKEISHBIWICHEL F
KR
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2.11.3

LCDFRRENE

(1) RFRT-—2DRE

FIRT — %13, DBRWIZERIT 5 72 K87 — ¥ HHIK (OF80~0F8Fu A b D16/ 4 ) ITA&M L £ 9,

FORT — BRI I N A2FRT -2, "= Fy 70k ) HEMICEA TS, LCDF 5 4
INABEHENRT T, LCDF S 4 N, FRF— % LR LRIE, 2720 VER, 9 5% %
ELET, o T, RN —VOEEE, 7055 L5TERT— ZHBONE HEEZ LDAT

ffyzesTEEd,

M2-5112, FRT — & & SEG/COMUi D MfInxk L E 3, FRTFT=H VDL &L, “0”

DEEMITLES,

LCD® BRE) Ji R & o THREY e MiZBATRA Y T4 DT FRmT — 7 28T 5720 12MEHT 5
FRF—FHEOVY Yy PBOBRLEDV T T, o T, ERFT~7 OEMIMHHL 2wy h*, LCD%
Wil W7 FLRAICHNST 27— AE Yk, @HFOL—F ~WET — ¥ OIS T X F 3 (£

2-10Z:1#),

7RL2EYPTEY
T

b6y 15

¥y b4ty 3EY
T T

P2Ev P11 ¥y b0

%2-10. /AT — 2 OMICERTIE v b

0F80y SEG1 SEGO
81 SEG3 SEG2 : :
82 SEG5 SEG4 Bgh 7 | ey RUBIEy h6/2i €y M1 Y F4/0
9 Sggg Sggg 1/472—74 | COM3 {COM2 : COM1 i COMO
85 SEG11 SEGL0 y3r=2—-74 | 2 )i come :comi : como
86 SEGI13 SEG12 : : ;
87 SEG15 SEG14 veFAa~74+ | - i - icomi :como
88 SEG17 SEG16 < : :
89 SEG19 SEG18 rAr7Av) 2 F - P - ; COMO
el S Spaz0 #) -1 BRFSLOBMIEALEVE Y b
8C SEG25 SEG24
8D SEG27 SEG26
8E SEG29 SEG28
8F | SEG3I __SEG30

CcOM3 COM2 COM1 COMO COM3 COM2 COM1 COMO

X2-51. LCDF’RT — %38 (DBR)

2 77>x%x27

EDSP% 0”2 V7 $TAZ LIV ITS Uy Froybrrid, 75 0F vk, COMETICZIE
BRIV NT A LI VLCDE ML T, 28, SEGHm T, FR7T— % L EHHAIC

o 75 b~ sk L TS v E 5
A5 5 Ul v 2 ERE D

LN

F =3 L BMIT(EFRT—% % “"122 ) 7)Tid. COM-SEGui 1

XERSMDY AN, (TTUF Y ITE BT, COME T HIEViep/2L NV —EIZ % D
T3 DT COM-SEGUG FHdVyep/2 THE) S 72 IREIC 2 ) 9

3-21C-110

2002-10-28



TOSHIBA TMP87CH21C/M21C/P21C

2114 LCDRZ 14 ND#HIEAE
(1) FEEEETE
UM ED 7O —F ¥ — b &, K2-52127L F T,

Bl : 82t A bX4aFY, 147 2 —F 1 LCD% 7 L — 2 B Hife/216 [Hz] TEMWE S & 5 54,
LD (LCDCR),00000001B ;  LCDERE) o ik, 7 L — & A0 &
LD (P6CR),0FFH ; P6,PT,POE~ bEt 72 v I HRE
LD (P7CR),0FFH
LD (P9CR),0FFH
§ ; FORT =9 OFWMERE
LD (LCDCR),10000001B i EBRAR—TI

Y

LCDIR &) 75 i ok & (DUTY)
7 L — A JE A D% (SLF)
Y

| pe,Pr,POE-towE |
¥

| smrlsumonmae |
Y

FIRA4 A —7 ) (EDSP)

(T2 % v 7 ORR)

X2-52.\ LCD K5 1 /SO FPEARTE
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(2) TRT — 2 DRI

WHE, FRTF— VR TOSTARAEY (ROM) ICHEET— 2 & LTHABELTBX, u— FHadlc k
D, FRT— FHEBITEMNL T,

B1: 1472 —5F 41 LCDEZH VT, F— % 2 E ) O80OHFH I X L Tw 52BCDF — ¥ 12 &t
T 585 % FrT 54 (COM, SEGHT - £ LCD & @ ki % [X2-583& LTzt &) DERF — %
X211 X H 12 b F9,

LD A, (80H)
ADD  A,TABLE—$-5
LD HL,0F80H
LD (HL), (PC +A)
RET
TABLE: DB 11011111B, 00000110B,

11100011B, 101001118,
00110110B, 10110101B,
11110101B, 00010111B,
11110111B, 10110111B

COMo

53 /Z CcoM1
i 7 coM2
SEGO SV _coMms

SEG1

X2-53. COM, SEGiHFiEkrfbl

) DBRI/NA MF— 42 EHEHS.
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®2-11. "WRT—Z (VAT 2 —F7 1) D

wEy | £ % KIRT =¥ By | £ % IR ¥
0 11011111 5 10110101
1 00000110 6 11110101
2 11100011 7 00000111
3 10100111 8 11110111
4 00110110 9 10110111

B2 : 1/27 2 — 5 4 LCD% Ty #2:11 & A O HFFIREAT ) BE D FIRT — 7 OBl % £2-12
WRLF 9,
COM:n -8 £ U'SEGHm T~ D44kt /1413 [X2-540 60 % v F 3,

COMo

SEG3 Q iz) SEGO
SEG2 COM1
VR SEG1 6SEGI

X[2-54. COM, SEGusFHEH={5

R2-12. RRT—2 (127 2—7 1) Dl

RRNT =¥ FKINT — %
B BT
L7 FLR TT7 FL A 7 FL R THT FL R
0 #%0Q1*x11 *x0Q1#%11 5 #%]11%x10 *%01*x01
1 *%00**10 *x00%%10 6 #%11xx11 *x01*x01
2 *x10%+01 #x01**11 7 #x01*+10 #%00%*11
3 *%10%*10 #x01**11 8 %1 1x11 #%01%%11
4 *%11%x10 *x00%x10 9 *%11%%10 #%01%x11

) #*: Don't care
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TOSHIBA

BREpH 51

(3)

(808 (oL JNrEN) V£ —T LE/L "95-CR

AQOTA~
. (peyo[eg —uoN)
0 J— ._ u_ __ GDES —-TNO0D
any/ —
ADTp L —
- _II|_|._ _ (pe109[ag)
0 - ] HEIS —0NO0D
a1y _ _

Ip —
z ||_I_|—|_|_INEOO
aap —

JIp —

aay - |_|_|_|._|_|.__I._|_|_I TNOD /" aer 3uoq :* (®
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