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TOSHIBA

TMP86PM29BFG

R OfhER (MASK kL
B&HE O FHE A (TMP86CM29L ~ TMP86Cx29B , TMP86CH21 ,~ TMP86Cx20 V) — X)

TMP86C829B
TMP86CH21 TMP86C420
HEum TMP86CM29L TMP86CH29B
TMP86CH21A TMP86C82
TMP86CM29B 86C 86C820
C829: 8K /34 k .
. N N C420: 4K /XA b
ROM 32K 184k CH29: 16K /31 k 16K /34 K .
. C820: 8K /34 k
CM29: 32K /34 k
C829: 512 /31 k
RAM 15K 7134 k CH29: 1.5K /34 51273k 256 134
CM29: 1.5K /34 k
110 R—k 30 i F
B/ (TR 0.25usec(16MHz By{E R )
1.8V ~ 3.6V @8.0MHz/
32.768KkHz 1.8V.~ 5.5V @4.2MHz/32.768kHz2
EREE (3E6) 2.7V ~ 3.6V @16MHz/ 2.7V~ 5,5V @8.0MHz/32.768kHz
32.768kHz 4.5V ~ 5.5V @16MHz/32.768kHz
(i 4)
18Ew k 1ch 1ch
BALTHAIUA (ECINAAMEI Y S/ FITy DY) (ECNAARITYSDH)
gLk 4ch 2ch
BAINIUAR
B LR—RB LT 1ch
VEVFRVITRAT lch
UART/SIO 1ch GE1)
SIo - 1ch
F—4> ach
DA TvS
AD QA V/N—4 10 Ev k x8ch | 8 Ew k x8ch
LCD K5/ 32SEG'x 4COM
BH{EREE (X 5) -40 ~ 85 °C | -40~85°C (51 2) -40 ~ 85°C
Sy hr— QFP64(14x14mm)
LQFP64(10x10
(RF 14 X) QER64(10x10mm) LQFP64(10x10mm)
TMP86C829BFG
Sy r— TMP86C420FG
- TMP86CH29BFG TMP86CH21FG
(P-QFP64-1414-0.80C) i TMP86C820FG
TMP86C829BUG
Nyir—o TMP86CH29BUG TMP86CH21UG TMPB6C420UG
(P-LQFP64-1010-0.50E) TMP86C820UG
TMP86CM29BUG
A ANd TMP86CM29LUG - TMP86CH21AUG
(P-LQFP64-1010-0.50D)

1) UART & SIO (&, #EEAHNAE-ImFO-ORKICERTEEEA,

i 2)

X 3)
X 4)

X 5)

X 6)

TMP86CH21A MI5& . EIREE VDD A 2.0V KD & EDBERE (Topr) [£-20~85°C LY FET, SSIZAD &
AT 55EICIZRERIHEEM-10~85C LEYET,

TMP86C820/840 I&. 24 XA 24 6 AHMAB LV UART ABAZREBLTEY FHA,

TMP86CM29L MBS AIHFHEIZ DLV TIE, TMP86C829B/H29B/M29B . TMP86CH21/CH21A # & X TMP86C820/420 &
FEYET, IS OLTIET—42>— 0" ERMNENE” #3BLTIESL,

ERERE VDD M 2.0V KD & ZIZ AD 2FE AT 55 RICIKBERIMEEMN-10~85°C LAY ET, HMIZOLTIE
T—H2—bD” AD TN 2BRBL TS,

BEERIMRICLE-TELGYFET, FLIFEZHERDT—2— 0" BRMEN" 28BLTESL,
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TMP86PM29BFG

T — XS DFRIE A
BEHE D AHE T (TMP86xXX29 ) — X))

TMP86PM29A
o & TMP86C829B TMP86CH29B TMP86CM29B TMP86FM29 TMP86CM29L
TMP86PM29B
ROM 8K /31 b+ 16K /341 k 32K /81 k 32K /N A+ 32K /N1 b 32K /31 k
(MASK) (MASK) (MASK) (OTP) (FLASH) (MASK)
RAM 512 /84 b+ 1.5K /A1 b
DBR 128 /81 ~ 128 /34 +
(FLASH A EHIL O R 28L) (FLASH A EYHFIL SR 2 EE)
110 R— b 39 ¥
R 4¥EF (U9 A—TUELAY) 4IEF (oA —TURFLAY)
KERR—F
TYP.20mA TYP.6mA
YA S48 . 5 NER - 14
ST 18 £y b /1ch
“ 8 By k- 4ch
UART/SIO Ich G¥1)
F—A 4ch
DAL T VT
AD OV /N—4 10Ew. b x8h (GE3)
LCD K54\ 32SEG x 4COM
VDD {Ri&Diode VDD
#% | (VDDA
TEST #F 0 R I M e R
i
Rin Pull. down Rin
HERAL
= B R R IR E RO IRE
o . Rf=1.2MQ (TYP.) Rf=3MQ (TYP.)
EE CE4)
BB R R iR E B D IR E
o . Rf=6MQ (TYP.) Rf=20MQ (TYP.)
EHE G4
HBIIal—vay TMP86C929AXB
FvF7 (GE2)
R . P-QFP64-1414-0.80C P-LQFP64-1010-
W= P-LOFP64-1010-0.50E 0.50D
1.8V ~ 5.5V.@4.2MHz/32.768kHz 1.8V ~ 3.6V @8.0MHz/32.768kHz
EBREE GX5) 2.7V ~ 5.5V @8.0MHz/32.768kHz 2.7V ~ 3.6V @16MHz/32.768kHz
4.5V ~ 5.5V @16MHz/32.768kHz (G 6)

F1)
E2)

E3)

x4

7 5)
X 6)

UART-& SIO [T, #EEAH AAR—HFD=-OREKICIIFERTEEEA,

TMP86C929AXB 75 v L 2Bk, CPUV A . BLULYFIPROM E—FEIZIaL—+TEFHA, o
T. TMP86C929AXB. T T v T a®lillc BATZY 7 b T 7 %#E1Td 5 & TMP86FM29/CM29L & (&L - 1=BifEZE L
EXR

BIREE VDD A° 2.0V RFED & EITAD 2E AT 158 ICITRERIEEHFEA - 10~85°C £HYFES, Ff-.
TMP86FM29/CM29L IS ERBEEDSFHIC & Y EBMBHIMNEL Y F9, F#MICOVLWTET—22—FD” 10 Ew ~ AD
T 2/N—4% (ADC)” H & U AD ZT#utFt” 2B L T ESLY,

TMP86FM29/CM29L IS HIREIBEDIFEEMEARGY ET, FHITOVWTET—2S— 0" IHFOAHNER" &5
BLTLESL,

BEERIIHERBICL>TELGYFET, FLIFFEBOT—2— D" ERMNENE" £#83BLTILES,
TMP86FM29 M/ 1) 7 )L PROM E— FOHREEL I MCU E— FERER Y FT, FMIZODVLWTETF—2— D"
BRAMEFHE" 25BL TS,
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TOSHIBA TMPSEPM29BFG

A MEOEE
KA A MR
CPU JE D E

&y MMEBREE 2% [s] [l =ik
STOP E£— KA\ 5 NORAML E— FAEIRE 10 -
(EEPCR<MNPWDW>="1" S} 8 ) 27 18] Fut mtk
STOP E— KAv> SLOW E— KAEIRE 3 "
(EEPCR<MNPWDW>="1" X 7 B% ) 2°ffc [s] =1k B
IDLE0/1/2 E— KA > NORAML E— KA IRE 10 .
(EEPCR<MNPWDW>="0" 528 ) 27 8] i mtE
SLEEP0/1/2 €— K5 SLOW E— FAEIRE 3 S
(EEPCR<MNPWDW>="0" 5% 528% ) e 8] S e

1) TMP86FM29 &, 75 v aAEYNERERELDI=H., LEDEMCPUD T FAMNY FT (CPUHMEIE
LET), TMPB6CM2IL IZIET Ty L a A B Y IERABEINTUVWEREAN . FT v af (TMP86FM29) & DE
BEEERDOMOCPU DA MERELNEMEL TS, AH. ULy MEREFLUS D CPU 7 = 4 OB IXEDH#EE
[XENMET HDT. T4 FRIZBEIYRAADRET BZLEIYRAATYFNtEY FSh, IMF="LY IZERESN TS
BEED A FMRICEIYVAREBEEZRABT 28 TN HY FITDTIENDETT, FHMIZD0 TIE TMP8EFM29
DEMERDD” 7592 AEN)” #BBLTLESWL, UEDIZ END, TMPS6FM29 ER~DY 7 +x
TEHERLTRI—OEEE T ZDIE TMPS6CM29L DAHTH Y . TMP86C829B/H29B/M29B/PM29A/PM29B/
C929AXB L E—DENEZ LEEB AL, 165 T. TMP86C929B/H29B/M29B MY 7 k™ = 7 D RiRi&L T4
9 TMP86PM29A/PM29B (OTP & R) #FEA L TL £ &Y. RHRIC TMP86CM29L DY 7 b = 7 DIIZIREL
69 TMP86FM29 (FLASH &1 5) Z#HRAL T &L,

BRAEL AL 2 EAE3 BwAE4 BAES

T VoD pa VDD el VDD gl VDD
V3 V3. (] e T v3 S vbD
v2 V2 —IC V2 < v2 —IC v3 c
Vi Vi J—;L Vi —I vi —I va—3 C

REBR l_ FcTC HEER ; ;C ;.7 HABR ;C ;_7 HEBR Vi {C
cl o, /l7j;7j;7 Cli—a . cli— cil—m /],;
col—T co T co|—T. col—F cil—m
vss
I; VSs /;' /;‘ VSS /;‘ VSS e col—

1) TMP86FM29/CM29L & MR AEHDHIRIZE Y/ 5V RO LCD AR IILEBETHEMNTEFHA, 3VHR
LCD MRV EFALTSEEL, VIHFOHRIEERIL 3.6V(RK) EHRYET,

¥ 2) TMP86FM29/CM29L T LCD MR ERIEZFEAT I LE. REEBREI VT UHDERIE. RITRT BHiAE
SELIFEHEAE4 I LIIERAES EEATHICLEHBELES. BEAZ 1B LUESEAE 2" (XBE
{RELEEEAY- 10 ~85°C &R YFET, FHMISOEELTIE” ERMENE" BKU” LCD K54/ #8BLTL
20

¥ 3) TMP86C829B/H29B/M29B/PM29A/PM29B Tl LCD DR EEB#FEAT S L E. HITRT ENEHKAXTLR
ERISHEIIEDLY FEAN., BEEFHITTEELTLESL, FMISOVTIER” BSMEMNE” 8&U” LCD K5
A1 FSBLTLESL,
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TOSHIBA

UART / A RGEBRRFEICH T HFEEIE

ARG ST D UART 2T 24854, isk7 v v 73R (BRG) 12X V. /A ABREREM
E(RXDNCER ENZIZLL T OfIKI R &V £, "O D& THEM L " =" D@ FHIRE L RN T 72 S0,

P, X/ ay 7 LTHAI T FEVAREERTHHE, k7 oy Zi3dA~hv X
V—227 1y [Hz] ~ TTREG R EMCEE S E T,

RXDNC 2% %
BRG B 25097 [H 00 01 ¥ 1
(/4 XBERL) (31/fc[s] FiwmD (63/fc[s] FKim®D (127/fc[s] FKim®D
Kk RKILRBE) FLRBE) TR RBR)

000 fc/13 O O (@] <

110 fc/8 O — — —

(9‘{773'7‘/9%“")?& fc/16 o o _ _
HTOEES O I hE

RELDHE) fc/32 O O O -

st ) o) o) o)







H X

PR ofE R (MASK $dih)

TMPS86PM29BFG

1.1 B B .. o o AN A D)) 1
1.2 B UBENERK. .. T e e T 3
1.3 T T e e e e e 4
1.4 ST REEE e e T 5

52 % EEG

2.1 CPU o 7 HEHE . . . e, 9
b2 T ) R N O e A s FO0 TR
2.1.2 Fur/5A5AEY (OTP)
2.1.8 T —H AT U (RAM) .ot e e ittt ettt ettt ettt Sod ettt ettt ettt ensete et et esennans

2.2 AT LTy ZHIHIEES 11

221 T HE YT Tm R U et ettt ettt ettt ettt et e e 11
2.2.2  FA LU T T IR Ui e ettt 12
2221 FAIVT VxR~ F O
2222 <L ALTNL
2.2.3  BITETE — R OOTEER .. el it et ettt ettt ettt ettt ettt et re e ere s 13
2231 YN ayrE—FR
22382 TFTar)raylE=R
2.2.3.3 STOP.E—F
2.2.34 FEEET— FOER
2.2.4  BIET R OB e e ioirir e To ettt ettt ettt ettt n ettt s et nenan e s enan 18
2.2.4.1 STOP £—F
2.2.42. IDLE1/2 €— F, SLEEP1/2 £— I
2.2.4.3- IDLEO, SLEEPO £— I
2.2.4.4 /SLOW E= F

2.3 U M 33
2.8.1 [ ARV T 0 B AT e e ettt ettt et re e eren
232\ T RLUA R T 7 U N i ittt s
233 Ut T Ky T HxA~ Uk o b
234 HAT I T 7T UK sttt ettt ettt ettt e eteanen

o5 3 B H Y A T il i [E]

31 BVIALT vF (QLI5~TL2) ..ot 35
3.2 EDIABFFAIL U AH (BIR). . oot e e 37
3.2.1 BIDIATRV ZAZFFATT T 7 (IMIF) oottt eneaes 37
3.2.2 EVABAEAMZFET 7 T 2 (BFL5 ~ EF4A) oot 37
3.3 EDIAHLBEREROEFER ANTSEL). . . oottt e 40
3.4 BN GABMLBL . 41
341 BN IABZZITFFIT AR ..ottt ettt ettt ettt ettt et et et et et s ereereete et etanean 41
3.4.2 UL DR ZEME T HEIFALEL ..ottt ettt ettt aes 42



3.4.2.1 Tyval Ry TMBICE UL YAZ O EIR
3.4.2.2 EEEGMTICLHPA L VAL OBE HIF

4.3 B D) JATE Y o e et e e et e er—e e e e e e e —eaaaaaas 43
35 YV IZ RUZTEIDIAIL (INTSW). .« oottt i 45
B8 1 T R L AT T ] oottt ettt ettt et et e ete et et et et o e et eneeaeeneeneen 45
3802 T N I L ettt e et s et e e eeeeseneesaeenereeereesed el e e s 45
3.6 REZBMAEIVIAL ANTUNDEF) . ..o 45
3.7 7T RULALNT v TEIYIAI AINTATRAP). . ..o i o o 45
3.8 AMEREID IAT: . o e 46

Yavand

FA4FE ARy N T 7o a LU AHA

4.1 SFR .. e 49
4.2 DBR. .. e e e e 51

bE AHIAR—F

51 P1P17~P10) = b e e e ) 54
5.2 P2 (P22~P20) 78— 1 .\t e e e 55
5.3 P3(P33~P30) = b .ttt e e 56
5.4 P5(P5T~P50) R — b o o e e e 57
5.5 P6(PET~P60) N — b ot i e e 58
5.6 PT7(PT7~PT70) B8 b o i e e e e e e e 60

6 HALX—RAH A< (TBT)

T3 UxrvF Ry 72 A~ (WDT)

ii

T1 - Dd T R T EASORERG . 65
7.2 U v T RoZHZAORME .. 65
721 U F VT Ry P EA I EL DTEER D TTIE oo 65
T.2.2 TFd VT RO T HL DA T T IV oieeeeeeeeeeeeeeeeeee ettt ettt ettt ettt rs et et et eneanes 67
T28. A T R T H A TOT A T Tl ittt 67
724 U v F Ry T ZA<EIDRIE AINTWDT) ..ottt 68
725 Td VT R U T FATU T YR ettt ettt ettt ettt st saeesaeeenes 68
7.8 T R AR RN T T 69
7.31 PURERAM FEIIDT FL A R T 2 B LATAS) oot 69
732 T RLANT v T HRAERFOBEEEIR (ATOUT) ..coo oottt eneaeas 69
733 T HRLVALNT T EDIATE (INTATRAP) ...coooiceeeeeeeeeeeeeeee ettt ettt ettt s ennens 69
T84 T RL AR T U U T B oottt ettt ettt et eae et e et enean 70



¥8E 18ty ¥ A~H 7% 1(TC1)

8.1 B . o e

8.2 il

L T R G e T A SRR
832 AXRVIIYUEE—NR
8.3.3 /ULAMEMIEE—F i

T T 2 et S OO o es OO

8.3 BEAE . ..o e

H OB 8By hFA~H YL (TC3, TCA)

0.1 FEH . o o e e e e e e

9.2 HIME . .. e i e

0.8  BEBE . . . e e e 0
981 S8 E Y RZATET R (TC3,4) ceooeioeiieiceeeeeeeeeeeeeb e e ettt srerves e e Soae s SeasndDananen

932 8E Y ARV AT EE=F(TC3,4) ool e
9.33 8ty hrusI<=7 )L TR0 ZHH (PDO) £~ K (TCS, 4)
9.3.4 8t v hULRIEEM (PWM) Hi/E— K (TC3, 4)

935 16E Y A ~E—FR (TC3+4) .o,

9836 16E Y FANRY AT ZT= R (TC3H4) oo eeieeeeeeeeeeeeeeeeeee e et et
9.3.7 16 £y b/ULABEZEF (PWM) /1T F TC3 + 4) oot e it
938 16ty FFuZI=T N LT =R b— |k (PPG) H /£~ F (TC3 +4)

0.83.9 U A S U T T T L R i e e e et ettt

9.3.9.1 KEKYA—IV I T v ThurHAE=R
(NORMAL1 — NORMALZ2 — SLOW2 — SLOW1)
9.3.9.2 WU A—ILIT v T HT LTSN
(SLOW1 — SLOW2 — NORMAL2— NORMAL1)

10 8ty h¥ A v % (TC5, TCE)

101 BEAK . e
10.2 I . e e e e e e
10.8  FEHE . i e e e

10.3.1 8 B R H A T3 K (TOB, B) e i ciirsireenssssteneeseeseseseseseesesessassssesessessssnsesessesessssessssesesssssseasaseneas
10.3.2 8ty X2 AT ZE—TF (TCH)
10.3.3 8 E Y r a7 T<T N FTXA ZHTT(PDO) FT— R (TCB)..ooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
10.3.4 8B kU ABEZET PWM) 1T = R (TCB) ..o
10.3.5 16 E YR ZAFF—F(TC5+6) oo
10.3.6 /16 & v b/ L AMEZSH (PWM) Hi/E— K (TC5 + 6)
10.3.7 \16 By 7R VI T NS LAY = R L— | (PPG) HJE— R (TC5 +6) ...
10:8.8 T H =X U T Ty T I B TR ettt
10.3.8.1 EEK Y 4+ /Ty T h v 2E— R
(NORMAL1 ~>NORMAL2/~ SLOW2 — SLOW1)
10.3.82 EEK Y A —I I T oFH YU EE—R
(SLOW1 =/SLOW2 — NORMAL2 — NORMAL1)

w112 JEEEES Y T A v X2 —7 = —A (UART)

11 L BB .
112 I .
11.3 BBIET = 7 = 0 N
11.4 BB L Do e
11.5 T —=F DY) T T

11.6 STOP v v M E



117 7N T

11.8 A BENE. . oo
T R A s =1 L (o OO 128
11.8.2 T B B I oottt et ettt et S e St ere e ereererea 128

11,9 AT = A T T T
11,91 78 T o TE T ettt ettt Seae e b e e 129
11.9.2 T LS L T = ettt ettt e Soane et er e 129
RIS T T A S e T AT SR YRRt 129
11.9:4  SZAB /N0 T 7 T IV et v e e e e 130
11.9.5 BB G730 7 F i T T ettt e eane st er et ereen 130
11.9.6 LB T 7 T 7 ettt e ettt ereaea 131

W19 E RIS T A v H T = — A (SIO)

12,1 FEAK . T e e
12.2 0 FHIED . e

12.3 T UTIVT T T e e
L T R A = B e SR o s SUT SR o O 135
12.3.1.1 ANz av s
12.3.1.2 My v
12.3.2 S/ B0 et e ettt et e et e s ae s serassne e ettt e et sae s 137
12.3.2.1 i 7 b
12.3.2.2 #Hfxv 7 b

12.4  BRIEE S B . e o e e
12.5 BB U — R o e e e

12.6  BRIE T R e e e e
12.6.1 4 E Y FIEET =, 8 E Y I EE = R o S e et 138
12.6.2 4 E Y FEZET =R, 8 B P B R oot 140
12.6.3 8 B P I B T R oot e oot ettt ettt ettt s 141

¥ 138 10t~ F AD/=m22”"—% (ADC)

18.1 BERR . e e
182 I . o e e e

18,8 BEAE . . e
13.3.1 VT BT A R R oo eiiimi ettt ettt ettt ettt eaenea 147
13.3.2 U B R R o e ettt ettt ettt ettt ettt ettt ettt a et a et aene ettt eae s enetene 147
IR TR T BN 7oL & 1= OO 148

134 ADZHEFD STOP/SLOW E— R ..o
1856 ABBREELHAER L.

136 AD T /N —F DEBEFIE o
13.6.1 7 2 A -
13.6.2 7 7 AL S e
S TR T G 8 < < B e OSSOSO

H14E X—Fr v oA 27 v 7 (KWU)

4.1 BB . o
14,2 I .
14,8 BRI .

%15 % LCD RZ7AN

iv



15.1 LCD R A RNDRER . o

15.2 LCD R A NOMIAH. . .
15.2.1  LCD BEEITTE oottt ettt ettt es et ens b Sn sttt 157
15.2.2 T L B JETEE oottt e et 158
15.2.3  LCD BEEIEEIE ....oviovieeeeeeeee ettt ettt ettt ettt eae st et enseseeaeeaessensansshe st e es SEras Erae e ereer e 159

15.2.3.1 SFIERIE 263 5484 (LCDCR<BRES>="1" D L & )
15.2.3.2  AMF R E 4 2 %54 (LCDCR<BRES>="0" 0 & % )

15.3 LCD B E . . e o
15.8.1  FRIRT = H DEETE coveeeeeeeeeeeeeeeeeeee e e is e eesesseeses e ese e s o Sene s essesbetendond e sde e er e e esensersereesen 161
15.8.2 T T U T U D ettt e T e e et 162

15.4 LCD KT A NOHIEITEE o e e
15.4. 1 AR TE oottt ettt ettt eae b e e e sae s e oLt ettt st e enea 163
15.4.2  FRIRT = Z DEEFN oottt se e reras s Shaa s s T o et ettt et e er et et ensereereenen 163
15.4.3  BEEHH TIB oottt e e i Ten et ettt et se s arean e 166

%16 = OTP Béne

16.1 BIET— R T e e e

16. 1.1 MOU TE = R oottt et e e e e Sra e e v e st de s eetae e eetaeeeenveeeendanettinneseess Sonadareeenreeeenns 171
16.1.1.1 7uZILAEY
16.1.1.2 F—4 A%
16.1.1.3 SO A J[E#

16.1.2  PROM B R i i S oo e eeaee s eeaa e sdae e e e e e e eeaaeeenes 173
16.1.2.1 #HXAHRT7o—F ¥ — b (FET T T72)
16.1.2.2 LA PROM 7'u /' F <2 T, Wth7 #7504 v b & AW TOEZ AL E

617 E o AR

17.1 ISR T .
17.2 A IR = b e e

18 B ERMIKE

18.1 M R R IR . o e e e e e
18.2  HE Bl e o e
18.8 DO HEME . . o i e
18.4  AD BBt
18,5  ACHIE
18.6 HAA~hv & 1 AFECIN) Bt .

187 DCHME, ACHFHEMPROM E— R ). e
BT A R N e = T OO 184
1872 T uZ T hAN L =gl (FHHT 27T L) (Topr =25 £ 5°C) i 185

18.8 HE TR RS o
189 B D U B T

19 % Mgtk







TOSHIBA TMPSEPM29BFG

CMOS 8Ew k74O bO—3

TMP86PM29BFG

TMP86PM29BFG [%.32768 /XA DU % A4 APROM 2Nk L7- Bl SiE8 By R v T AF v
A/ ara—&T, v A2 ROM i ® TMP86C829/CH29/CM29BFG & £ = L RF 7 LT3, Wik
DPROM I 1 /T AEAEXIALZ L2 LY TMP86C829/CH29/CM29BFG LRI D EEAITH Z L AT

XFET,
a ROM - o IZalL—Yay
Ry R (EPROM) RAM Nylr—3 T XY 'ROM AR & FyF
TMP86PM29BFG 32768 /31 + 1536 /81 + QFP64-P-1414-0.80C TMRR5Cg29/CH29/ TMP86C929AXB
CM29BFG
1.1 % &
e 8ty rNUIINFy S 7 ua hr—TF : TLCS-870/C >V —X
- I/ NSEATHERT

0.25 us (16 MHz B {ER; )
122 us (32.768 kHz Eh{EHF )

- FEARHER A4 ¢ 132 FRE 731 Mg
0 ALK 19 ZER (HME6 05, PEB : 14)
A AR — b (39 %1 )

K&\ 43551 (Typ. 20mA)

L]

o« FYRF—F
- B A AR— R H A e
- TS FHERE

s Ut v F RV HAL =

- BRI V2 BHITOBER( T2 7 T~ T V)
BEY NEATAT U H 1 F LRIV

- R E

- 2V AMEENE

- ARNNI T H

S ZATE—F

« BtERE. EREQALISEHTEY FIA. —RICHERMGEREG LI YBET S EnNHYET, DHLBERRRETHER
WECISEE FERE T OREFOBMEIZEY E@« BER - HENRESINDIZLOBVESIZ. BAZROFEICH T, #3F
@xéﬂﬁéﬁo:tﬁaﬁubiio

HH. BEICELTE. RFORAEHEZCHEREOL, MRRHSEANTIFEAV L ERIC, ZEEINDIRETEFTEOEHICD
WT TRELEFUBORUEVED SIEESREN ). REREBEENL LTy s ] BETIRRLLESL, 021023 _A
AEHIZBH SN TOSERIL, —BNEFHIR (22 Ea—42, /A=Y /LHEES, BIEHE. TS, EERANKRY b, REHS
BE)ICHERASINSZLEERLTLET, HHICHVRE - EEMENERSIN., TOREOREFHEZEAGTEZEN LY AMKIZRE
i%&ﬁ¢uh®ﬁé%%(ﬁ%ﬁﬂﬁ%$~%E?E%%~m%%% RBETHIR. MEESIH., EEMER. SBLEEELL)IC
ChoDHERBEFERTEIE (UT"HEAR LS ) FERIIATLWERAL, FERIELSIATOLERA, KEHIZIEE L
TWAHRZLUEBERARICERAT S LIF. BEHROEETHSINSZELHYFET, 021023 _B

s AEHICHBEINATWLWIHEE, BRNOES. RABSLIUGTICLYEE, FA. REZZ2LESATVWSERAERKICHERT S LIE
TEEHA, 060106 _Q

c REHIZIBE L THIHMBRIL. RRORKRMWEE - ICAEZHRBATE-HO0IDT, TOFERICELTEHAS IUVE=ZFOMMELE
EZDMDER KT 2RAEIEEFIEDHFEETSHDOTIEHY £ A, 021023 _C

e REHITHBH N TLWAERIE. NEABRLUNEZZEICKY .. BHFLITENNORENRF SN THEELDTYT, 021023 _E
s RAEHOBHNRE, HTOESHBEICKYFELLICEEINSIENHY F9, 021023 _D
cRAVEGOEESEFTACONTIL, TRERIMLEESE / MYFEWLEDTEELHEN] O L3 BICEHIATEYETOTRT
BEALZE L, 030519 _S
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118 E

TMP86PM29BFG

L]

. F—
LCD K74z ba—7

8By NEA~H T KX 4F v RV

A~ AR NATH

PDO (Programmable Divider Output) €— K

PWM (/b A MEZFRHT))

PPG £— |

16y hME—R (XA~ 2T ¥ RNV EMAEDLETHER)

8 B>  UART/SIO : 1 F v %L

10 By F BRI FEAD =2 3 —#

TFrua AN 8F ¥ L
F AT T AT ¥R

LCD EHEFEN Al RE B2 B/ A v F x4 aE L)
VALBAR T a—T 4, AXT 4 v 7 BRE) DR
LCD ‘&5 = FH - 2] 6 P i

7y 7 RIEEE 2 [B]#

TN T aT T vy 7 E— KOFER

KIHEEBEOQE—F)

STOP E— R FIEEIL (Ny T U — 2 T rH Ny 27 97
SLOW1 & — K K& 7 1 o 7 1Z X A ARE B EWE (58 Bsat )
SLOW2 & — K K& 7 v o 718 & HARE R EME (&8 5siE )
IDLEO “E— | : CPU &1L,

JE A= RO =705 5 TBT OXBIE(@E 2 7y 7 ) Mk L. TBT RiE D KR
MR XL 0 iRk,
IDLEL & — K : CPU {51k

JEN= R =7 D HENME (& EER 2 0o ) fikee L. B0 AL CfiElR (CPU FECE) )
IDLE2 & — R': CPU #& II-,

JE = R =7 OHEME (BB TKERE 7 v v 7 ) fikke L. E0 IAS TR
SLEEPO £ —}': CPU &1k,

i =R =T7 D55, TBT OABIE (AWK 2 0 v 27 )ik L, TBT f#iE o MLuERE
ﬁzﬁ;’ﬁ}:i@Q:c}: D ﬁ@lgf/%o
SLEEP1 *£— I : CPU{Z1k.

JE N R =7 O REE (KEK 7 0 v 7 ) ik L. B0 A L Tiflx,
SLEEP2 & —F 7 CRU4% Ik,

Ji =R o7 OHEE (B ER MR 2 vy 7 ) ke L. E D IAS THEER,

o EEELE

45V~55V @ 16MHz /32.768 kHz
2.7V~5.5V @ 8 MHz /32.768 kHz
1.8V~5.5V @ 4.2MHz /32.768 kHz
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TOSHIBA

TMP86PM29BFG

1.2 EVEEHN

SEG2 1

SEG1 1T

SEGO T

COM3 11

COM2 1T

COML1 T

COMO 1T

V3 1O

V2 11

V1T

ClTr

CO

(bvo) P30 I
!PDO3/PWM3/TC3) P31 1T
(PDO4/PWM4/PPGA4/TC4) P32 TT]
(PDOB/PWM6/PPG6/TCE) P33 —TT]

[1P74 (SEG11)
[1P73 (SEG12)
38[IT1P72 (SEG13)
[1P71 (SEG14)
[1P70 (SEG15)
35 AT P57 (SEG16)
34T P56 (SEG17)
33[IT P55 (SEG18)

43[IT P77 (SEGS)
42[TT1P76 (SEG9)
41[TT1P75 (SEG10)

37|
36

8

RESET7TT8

(INT5/STOP) P20 —TT1 9
NO) P60 110

N1) P61 =111
N2) P62 1112
N3) P63 {13
N4) P64 11714
N5) P85 1115
N6) P66 [CTT]16

(A

(ECIN/A

(XTIN)P21 116
(ECNT/A

(XTOUT).P22 17

(INTO/A
(STOP2/A

(STOP3/A

1-1 EVEEX

(STOP4/A

[ TT1P54(SEG19)
[T P53(SEG20)

[T P52(SEG21)

[T P51(SEG22)
[TT1P50(SEG23)
[T P17(SEG24/SCK)
[T P16(SEG25/TXDISO)
[T P15(SEG26/RXD/S)
[T P14(SEG27/INT3)
[T P13(SEG28/INT2)
[TT1P12(SEG29ANT1)
[T P11(SEG30)
[TT1P10(SEG31)

[T AVDD

[T VAREF

[T P67(AIN7/STOPS)
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1.370v59E

TMP86PM29BFG
1.3 JOovsyvE
High—frequency clock CPU (TLOS-87T040) 10-bit AD Converter(8ch)
oscillator
Wk wr A
Low—frequency clock Bo g o 1 8—bit Timer Counter
oscillator DE o E
HL H L
Timing Generator m x Key On Wakeaup
I i
P 5P .
Standby Controller LCD Driver
- 15 Ht -
Interrupt Controller 8bit Timer/Counteridch)
Time Base Timer UART /SI0(1 eh}
RAM(1536Bytes)
Fi EPROM(32768Bytes)
P2 Watch Dog Timer

P3

P5

P

P7

12 JAvs K
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TOSHIBA TMPSEPM29BFG

1.4 UnFHERE
TMP86PM29BFG L. MCU E£— K& PROM E— FAH Y £9, F 1-1 1T MCU E— REFO G T-HEHE
RLET, PROM E— FIZ2OWTik, %#HED [PROM E— F] OEZZBRL T FEW,

*® 1-1 WmFHRER (1/3)

ek EVES AEH HEE
P17 10 R— k17
SEG24 27 o] LCD E5 4> kA 24
SCK 10 YT B YT AEA
P16 10 R—F 16
SEG25 2 o) LCD 5 * > hHH 25
TXD o UART F—4HH
SO o YT INT—SHH
P15 10 R—1H15
SEG26 - o] LCD &4 4 > hHiH 26
RXD | UART-T—%AH
sl I SYTILT—E AN
P14 10 R—Fk 14
SEG27 24 o LCD & 4> A 27
INT3 | SHEREIY AH 3 AN
P13 10 R— k13
SEG28 23 o LCD £ 4 > FHA28
INT2 | SNEEIYVAAH 2 AN
P12 10 R—k 12
SEG29 22 [e) LCD £ 4 > FHH 29
INT1 | SNEEIYAAHLAD
P11 01 10 R—h11
SEG30 o LCD &4 A M A 30
P10 20 10 R— k10
SEG31 o] LCD 5 A hHA 31
p22 ; 10 R—k 22
XTOUT o BB R IR F IR IR 7
P21 6 10 R—Fk21
XTIN | BB R F IR FHERRIR T
P20 10 R—k 20
STOP 9 I STOP £— FERIRA S
INTS | SMEREIY AH 5 A D
P33 10 R— k33
TC6 64 I TC6 i F AR
PDO6/PWMB/PPG6 @) PDO6/PWM6/PPG6 H 71
P32 10 R—F 32
TC4 63 I TC4 #HFAH
PDO4/PWM4/PPG4 o PDO4/PWM4/PPG4 H 5
P31 10 R—F31
TC3 62 I TC3 HFAH
PDO3/PWM3 o PDO3/PWM3 i h
P30 10 R—k 30
e 61 A
DVO o FTINA ZH A
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1.4 S5 FHRE TMP86PM29BFG

%+ 1-1 imF#EER (27 3)

i F & EVES AAH HaE
P57 35 10 R— k57
SEG16 o LCD &S 4> A 16
P56 » 10 R— k56
SEG17 o LCD &4 4> FH A 17
P55 3 10 R— K55
SEG18 o LCD ES 4> hHiH 18
P54 - 10 R— k54
SEG19 o LCD 25 4> FHA 19
P53 a 10 R— K 53
SEG20 o] LCD &4 4 ¥ FHA20
P52 30 10 R— k52
SEG21 o LCD &S A o rHH 21
P51 2 10 R— k51
SEG22 o LCD BT A > hHAH 22
P50 28 10 R—1Fk 50
SEG23 o] LCD &4 4> FHiH 23
P67 10 R— k67
AIN7 17 I FHRyAANT
STOPS | STOP5 A%
P66 10 R—k 66
AIN6 16 | FHragAHne
STOP4 I STOP4 A%
P65 10 R— k.65
AIN5 15 I FHagANns5
STOP3 I STOP3 AH
P64 10 R— k64
AIN4 14 I FragAha
STOP2 I STOP2 AH
P63 10 R—h 63
AIN3 13 | F7FaSgAN3
INTO I SEREIYAA 0 AN
P62 10 R—k 62
AIN2 12 I FragAh?2
ECNT | ECNT A%
P61 10 R— k61l
AIN1 11 I F7HagAnl
ECIN | ECIN A
P60 10 10 R— K 60
AINO I FTFraIAKO
P77 23 10 R—bk 77
SEG8 o LCD S A2 hFHA8
P76 4 10 R— k76
SEG9 (¢] LCD T A b9
P75 a1 10 R—Kk75
SEG10 o LCD 5 A~ hHiA 10
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TOSHIBA TMPSEPM29BFG

# 1-1 inFiEexR (3/3)

i F & EVES AHH HaE

P74 20 [o] R— k74

SEG11 o LCD &S A A1

P73 39 10 R— b+ 73

SEG12 o LCDEF A2 rHEH 12

P72 38 [o] R—k 72

SEG13 o LCD E5 4> FHH 13

P71 37 10 R—bk 71

SEG14 o LCD 5 A > bHA 14

P70 36 10 R— k70

SEG15 | LCD €5 Ay A 15

SEG7 44 o] LCD 5 A A7

SEG6 45 o] LCD E5 A2 bHA6

SEG5 46 o] LCD T A2 hHAS

SEG4 47 o] LCDES AV MEH 4

SEG3 48 o) LCD EF A~ FHAH3

SEG2 49 o LCD £ A htHH2

SEG1 50 o LCD S AV hHA L

SEGO 51 l¢] LCD 5 AY RHA0

com3 52 0 LCDOEVH A3

COoM2 53 0 LCDOEvH A2

coMm1 54 l¢) LCDaEVHAL

COMO 55 l¢) LCDaEVHAO

v3 56 | LCD FSANEEAI YT UYERRT (RERBEAER
B, HDBEIEREES)

V2 57 | LCD FSANEERI YT oY EGHF (RERBAER
B, HBEIEREER)

vi 58 | LCD RS A NEEAD VT oY EGRTF (RERBRFERA
Bk, DEBERTES)
LCD FS A NEREAD VT UYL F (RERRFERA

c1 59 |
BldA—7>)

co 60 | LCD FSANEERIYTUHEGHF (RERBRAER
BlEA—7>)

XIN 2 | IR TR T

XOUT 3 o IR TR

TEST 4 | HEREBRRT. “L” LARLICEELTLESL,

VAREF 18 | AD ZEA 7OV EEEEANIGF

AVDD 19 I 7+ OSER

VDD 5 | TR F

VSS 1 | GND % F

Page 7



1.4 3 HERE TMP86PM29BFG
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TOSHIBA TMPSEPM29BFG

F2F BIFREA

2.1 CPU O 7 H#ge

CPU =71 CPU, v AT L7 vy 7 filffllaliE, FHAZGIEIEIEE ) GHEMR S ET,
AETIEICPU =Y, FrTFLAEY, T—HAEVBLOY By FREIBIZOWTHB L ET,

211 F*EFEYFEKLRZYT

TMP86PM29BFG ? A E 1 |%, OTP,RAM, SFR ( AL ¥ )L 7 7oy va LA X ) DBR( T —
BNy 7y LYAL ) THEREIL, ZNH1E 120 64K N4 T FLAZER LIt~y B 7 ST
WET,

2-1 12 TMP86PM29BFG D AE VU 7 RL A~ v P& RLET,

0000y . SFR:, ARV Y ILITFUoL IV LIRE
SFR 64 /81 bk AHAR—k
| O03Fw BDA— K2 7HEILUR 5
0040y, BINA— RO 7 RF=ARLSRA
DRTLFHEHL DR A
1536 TS MNATF—ERAT—FK
RAM R _ N
N+ RAM: S VUBLTFTIOERAEY
T—AAEY
063F 28 vY
[~ orFsoy, DBR: F—4/N\yI7LTR4E
DBR 128 BiBN—Fz7HIELORA
N+ BiBN—FO9T7RT—H2ALIR4E
OFFF, LCD RRAEY
[~ 8000y, OTP: FAHFSLAEY
32768
oTP o b
FFCOx RYBA—LHRARYET—T I
FFDFy, @234 )
PREOH BYRAHRRY EF—T L
FFFFy (3234 +)

B21 AEYT7FLRT YT

212 AT SLAE! (OTP)

TMP86PM29BFG (% 32768 /N1 bk (7 R L & 8000H~FFFFH) 7' 11 777 1 A& U (OTP) Z Njgk L T
WET,
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E2E EBifESREA
2.1 CPU a7k TMP86PM29BFG

213 T—2A%E! (RAM)

TMP86PM29BFG (3, 1536 /31 |k ( 7 K L A 0040H~063FH) ® RAM ZWNji& L T\ £ 9, N RAM
OFEIEH, 7 F LA (0040H~00FFH) 134 A L7 MEIkE 72> TR Y . 2 OFEBIIH L L FE/ TR
BREAME Lol L D ALEL N AT RE T,

T—HAEYONEIT, BRERBEARATEICRVETOCT, £ =2+ T4 ANV—F 2 CTHHHEZ
fToTL &N,

(7'v 277 Lf5]) TMP86PM29BFG ® RAM 7 U 7T

LD HL, 0040H [ RE— T FLRDRE

LD A H ; KIEAET—4 (O0H) DERSE

LD BC,05FFH DN R (-1) ORE
SRAMCLR: LD (HL), A

INC HL

DEC BC

JRS F, SRAMCLR
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TOSHIBA

TMP86PM29BFG

22 DRTLY Oy HEER
VAT LBy ZHIERIIL, Juy s VR —H  H ATV 2 R — 2B X OEET— Rl
B2 B S TWVE T,
BT RL—REIHIL SR
_______ vavy mew
Srxrl—42 :
ifc o P
BEEE OvsE | g vy | E— F#lf
Bzod | 5:;;12 S e HIEE
0038Hﬁ OOSQHII
| ¢ ¢ ¢ ¢ [syscri| [SYSCR2]
EREy0 R ; TN TN AT LHEIL SRS
""""""""""""""""" h SEIR /R
& 2-2 L RT LY Oy HlfEHE R
221 J8AvoyPIzRlL—4

(a) 7}(55%91_2; t5

---------------------- R e ——

sayy xR b—HE, CPU a7 BLOEIN— Ry TF ISV AT L7 vy 7 OR
@kﬁé%ﬁﬁmyﬂ%%é#é@%ﬁﬁo%ﬁﬁﬁmyﬁ%kﬁﬂ&ﬁm/amwzo@%%ﬂ
BAENELTHY, BfEE— FHEERE CEER 72 712 L AKEEEICE) 0 B 2 CHEE
EREAEMS Z b T ET,

EEN 7 vy 7 (R fo), ARJE 7 v oy 7 (RS fs) 13 ZHuEd XIN, XOUT if-, XTIN,
XTOUT Ui IZRIEF 28T 22 L ICK W ESHIEONE T, £/, AMBBRIERNOD I/ 0 v I %
ADTHZ b TcEEd, ZoHAE, XIN, XTIN dFEmnb 7 vy 7 &2 AL, XOUT, XTOUT i1
IR L TR X E9,

[ ERRI A YD - 1

XOouT XTOUT XTIN

(FA1K) (FK)

(d) SERRIRFZDOIHE

III
\‘r

(b) SMEBRIRIRDIHE :@)mm%%¥®%A

RIRFOHE

X 2-3 FikTDHEBH

E) £$9DJOE%WITL§£ BT BHEEIN—FIOITT7HICEAERESATOERAN, BIYRAHEZEIEK

, DAVTFRYTEAIDT 4 E—TIWRETTAI S LICE > THR— MZ—EEEHED/LR (HIZIE

bnjbmﬂ)ﬁmﬁéﬁ INEFEZRTBHILICKYREETS CENTEET, RIRARMOREN
DERGIRATLATIR, HoMLOHABRBIOISLEZERLTELBERHY T,
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E2E EBifESREA
2.1 CPU a7k TMP86PM29BFG

222 BAZITTzRL—4

BA IV xR L— T, AR 0y s (fo £721%6s) 70D CPU 2 7 B L O A— Ry =72
AT DRI AT A 0y 7 B RETDHEETT, XA I T V2R —X ORI, ko LE

NN

h <Y,

AL UV AT AT Ty TR

T34 HHiT (DVO) 7L A Ak
BALR—=ALZAA DY —A7 1y 7K

U F Ry T RA~DY =27y TR
HA<H T B EONERY — AT v v 7 Rk

STOP & — REBREFD T A+ — I T v 77 v v 7 Rk
LCD ~— R & E B Rk

N o gk~ wDhRE

2221 BAZIUTOIRL—EDER
ATV =R F, 2 BOT YV Ar—7 20 BBOTRA L AL AV AT AT By
T EZRIBBI O A I H T A Z SRR SN TV ETDT,
FRAEZDTBEH~DANTIZ7 2 v 71X SYSCR2<SYSCK>, TBTCR<DV7CK> M#% & I L v X
24 DX HIT 0 ET, B, Uty MR LIOSTOP £— M)/ g7 ) 27— B I W
FRAZTO"IWCZ VT ENET,

3¥) TBTCR<DV7CK> [&. 24 S VG L—4FIHIL TR A (TBTCRY DE v k 4 (DV7CK) #35L T
WET, UBOXERTELORAIDEHEEEY MECDLSICREBLET,

s - — 2 fok = (&f N
A vrFasnvsgyE AR o g oL nY s |
A
SYSCR2<SYSCK> ‘
TBTCR<DV7CK> ) h
Syry—35  TLAAE Lo FIAH
BRSO i (1[2}>[1]2]3][4]5]8] v 7] 8] 9 [10j1a]12]13]14]15]16[17]18[1920]21]
fcla B
tL8 \4
BRKY By Hfs s |tLo#%
>B0
>B1
>A0 YO .
> Yr—3vY
>AL Y1205
> | HlE
—>
d X
> Fvis4=
LA / YYVVVY YYVYVYVYY ¥ \ A

BARHDUE, B LR—RBAT, TIAFHN F |

2-4 34U T VI RL—FDER
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TMP86PM29BFG

TOSHIBA

BAIVIGOIRL—EFHELIORE

TBTCR 7 6 5 4 3 2 1 0
(0036H) | (DVOEN)| (DVOCK) | DV7CK | (TBTEN)| (TBTCK) (%134 : 0000 0000)
e e
BV7CK FNA L TRA~D 0: fc/28[Hz] RW
ANhvoyynER 1:fs

E1) YU NonyHsE—FEIEL DVICK % ‘1" [2y FLAEWVWTLESLY,

X2 BRSOV OREEREMICDVICK % “1" 12y F LEWTLEELY,

E3) foBAK B v Y [Hz), fs: {EEKY B v ¥ [Hz], *: Don't care

3¥4) SLOW1/2, SLEEP1/2 E— FEfl&. DVICK DEREIZhDH BT, TN F 7TEBICIK s BAASIIhET,

£5) NORMALL12 E—KhD STOP E— R L1=1HBE. STOP E— REEREDI+ —3 05 7 v FdhlL DVICK DFRE
IZHhDH T TR F7TEBIZIETNAAE 6 REOEANANSNET,

2222 RIUHAUL

MBEDOFEITBLONB NN~ Ry 7 O, VAT L7 vy ZZRBUTITbiuE T,
MEFITORNENE, [~ A 2V] EMEOEF, TLCS-870/C U —XDmFiZid, 1
<A I NVTEITEND L A VARG RERE 10 v VA V2S5 10 94 7L
MBETOI0FERH Y £,

~ YA L, 4 AT — FAS0~S3) THERK S, BAT — MILAAS T RAT AT v
THERSINET,

lfc F1=I1E 1/s [s]
!

s ] |
YATLYAYY | | |

LT L L
|

S2

s3 so | st | s2 | s3 |

AT—Fh SO S

TV N ——— L

K253 91400

223 BEE—FODESHE

EEE— REIEEE X, @R vy 7/, REE 2 2> 7 HOSRIEREORE [ #1E 8L W
AAVRT AT By J QU REZ ZITWET, BEE—RNIEX, Yo/ vr/ny 78— ReTar
Ay 7 — R STOP E— RNIZKBI S i, FEEE— FORKIfENE S A7 Afl#E L o 2 ¥
(SYSCR1, SYSCR2) TfT\E£9, X 2-6 [ZEIEE— REBXEAZ R L£T,

2231 YyonuvovsE—F

YA ay 7 E— R, @BAEKZ a7 ARERBEOAERT 2E8EE— KT, KEK
7 vy 7 Rl P21 (XTIN), P22 (XTOUT) X, @ DOAHIIA— ML LTHEHTHZ ENT
TFET, AAM VAT A ay ZiF, @EKZ vy I hBAERISNETOT, YU vray
JE—RIZBTF D~V A7 VEA KT blfc[s] £7eh £7,
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E2E EBifESREA
2.1 CPU a7k TMP86PM29BFG

(1) NORMAL1 E€—F

CPU a7 BLXOEUN— R =T 2@mEAlks vy 7 CEfEsE5E—rFTT, Vkv b
fZfE#%1%. NORMALL &=— RiT7e 0 £,

(2) IDLE1E®—F

CPU BXOU A v F Ry 7 ¥ A ~&EIL L, Bl — =7 Z@EEK 7 vy 7 TEifE
X 5HE— KT, IDLEL E— NOEBENL, AT AfilfEIL A4 2 (SYSCR2) @ IDLE %
WY M52 ETITVWET, JBAUANA— R =70 B DEN AL FE 72 135MTE 0 AT
K VR I HL, NORMALL E— RIZIEIF L ET, IME(E VIR~ AXFFR[ 7 7)) 3 “1”
(END AAHFTFADIREE ) ORFIL, BV ALMBE M TONTE b & BFE OBEIZEY £3, IMF
23407 (BN IAZAR ILIRAE ) OFFIL, IDLEL B— R & &E) L 72 a DR DM H 6 FZT B
LET,

(3) IDLEO ®E—F

FIRMIE L TBT ZRE ., 27 B L WEEREEE #2151 S % E— R T9, NORMALL E—
REFIZ Y 2T Ll L 2 A Z SYSCR2<TGHALT> % “1” 12k b3 Z Lic kv iEd L+
9, IDLEQ E— R&E#E+ 5 &, CPURNEIEL X A 2 v /Y=L —4 % TBT LSO JE2
BIEE~D 7 1 v 7 G 245 1k UE S, € D%, TBTCRTBTCK> |2 L - TeiE Iz Y —
ATy I DML TFRY) TP RET D XA I Y2 =X IR~ Y
vy 7 e E G L E T,

IDLEO & — RZ MR35 & CPU IZENMEZ B L, NORMALL £— RIZEF L £,

72%. IDLEO E— R|X., TBTCR<TBTEN> D% & IZPIFR7e < #HEh / 157 L IMF = “1”, EF6
(TBT D&V AHERIFFRI =75 7 ) = “1”, TBTCR<TBTEN> = “1” 0 & & (3% V) A L ALFE AT
OIET,

TBTCR<TBTEN>=“1” OIREET IDLEOE— N A& # B4 5 & . NORMAL E— RITEIFHE.
INTTBT BV AT F 03 b S ET,

2232 TaTNLIBAYIE—F

T TV as E— Rido m@EE, RO 2 SOREREREZFEH T 28EE— R T,
P21 (XTIN), P22 (XTOUT) Z &AM 7 vy 7 M+ L CHALEI (T a7 Aoy 7 E— R
R 2RI FIIAMAAR =R EUTHHT 22 LIITEEEAL), AT AT LT Y)Y
IZ- - NORMALZ2, IDLE2 &+ RWf, @EHK 7 0 v 7 hHAERS L, SLOWL, 2, SLEEPL, 2 £— R
FE, KA 7 ey 7 BAERINTWHWET, (o T, v~ A 7V A LiZ, NORMAL2,
IDLE2 & — KB 4/fc [s], SLOW, SLEEP & — R 4/fs [s] (122 s @ fs = 32.768 kHz) & 72 0 £,

TLCS-870/C > J—Rity Wty by v I vrmy 78— RKERVET, TaTrsayy
T FTCHEMT2EHG3. 7o 77 AOKHTERAR 7 v v 7 2R IRSETIIZEN,
(1) NORMAL2 €—F

CPU a7 @Ak s vy 7 TIMESE5E— FT, Bl /— Ry 7 3mE sk /R
D7 vy 7 TEELET,
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(2) SLOW2 E—Fk

BEWK Oy 7 ORIBEZINMESERNS, CPU a7 2 KEK 7 oy 7 TEMESE 5 E—
KFC9, NORMAL2 75 SLOW2 ~DEJ Y & %2, SLOW2 55 NORMAL2 ~D8] 0 B 2 14,
SYSCR2<SYSCK> T47\ £9°, SLOW2 & — K XTEN & “0” 1227 U 7 LANTL &0,

(3) SLOW1 E—F

EEWK 7 0y 7 ORFEAEILESE, CPU a7 |, A=y =72 EEk 7 oy 7 TH
ESH5E— FCHEENZERBTE £7,

SLOW1 £— K& SLOW2 E— RO DO EH#IT SYSCR2<XEN> T{7\ £ 9, SLOWI,
SLEEP1 &— FEE, T34 X OIS 6 BXH £ TOHEIELE L ET,

(4) IDLE2 ®E—F

CPU BLURU 4 vTF Ry T XA ~wEIE L B0 N— R =7 @& &1 ARER O 2
oy CEMESE5E— N T9, IDLE2 B—FROEH) / ifk AL ADLEL E— KL R T
T, f#R%. NORMAL2 E— RIZRE Y £,

(5) SLEEP1 E®—F

CPU BLOU 4 v TF Ry x4~ uEIE Ly Bl —Fox=7 2 KB 7 a v 7 CEfE
SH5E— FTY, SLEEPL E— FOfL# / figbr 71k, IDLEL £ — K & R U T, ik,
SLOW1 &— RICEY £ b vEElE 7 e o7 138 E L T8 Y £ A, SLOWL, SLEEP1
B, A X ORENG6 BEHETCORNIHMEIELEAS,

(6) SLEEP2 E—F

SLOW2 & —~FiZxfitad 2 IDLE-E—KT9, A vy 7 0N8ET S & a2k,
SLEEP1 &— K & Jal—~DiIREETT,

(7) SLEEPO-E—F

IR L TBT Zfrx, a 7B L WELRE ZE L SE5E— RT3, SLOWL E— K
FFIZ SYSCR2<TGHALT> % “1” I2k v M4 5 Z LI X v fZ# L £ 9, SLEEPO & — K% L&)
FHE, CPU BNMEIELAA I VP2 L—H X TBT USh~D 7 v 7 G251k L%
9, D%, TBTCR<KIBICK> ICL - THRESNLY —RA 70y 7 DML TRy Uk
BT 2L, XA IV Rx L — X IRELERA~D 7 vy J MG E G L 9,

SLEEPO-E— RZf#lR¥ 2 &, CPU IZENMEAZ BRI L. SLOWL E— RIZiEIm L7,

7235, SLEEPO E— R|%., TBTCR<TBTEN> D% EICRIfR7e < &) / 1HIF L. IMF = “17,
EF6 (TBT D&V AZFFr] 7 Z 77 ) = 1", TBTCR<TBTEN> = “1” @ & & [ 3E| 0 iALSLEE )T
OIvET,

TBTCR<TBTEN> = “1” MR HET SLEEPO &= — RZ{L#)9 % & . SLOWL &— R 7%,
INTTBT | VAL T v Tty FEINFET,

2.2.33 STOPE®—Fk

FIREE 2 G0 AT AOBEIWEZ T XTEIE L, 5 IO N ERIREE 2 KT 2 E /) CHRE
HE— RTT,
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F2E BEEH

2.1 CPU a7k TMP86PM29BFG

STOP E— FOEENL, AT AHIHIL P AZ 1 TITWET, ERIL, STOP i+ A1 TITU .,
A — 7Ty SRR % . STOP £— NE#IRFOE— NIZREY . STOP &— N&iL#) L=
MDD FEITHE L £,

2234 RBEEE—FDER

IDLEQ
E—F RESET
A D R
SYSCR2<TGHALT> = "1" (£2) v R
SYSCR2<IDLE> ="1" I Y SYSCR1<STOP> ="1"
IDLE h NORMAL 1 e
E-F E—F
BYRH [ STOPHTAS
. : SYSCR2<XTEN> = 1"
(a) ooy E—F SYSCR2<XTEN> = "0"
SYSCR2<IDLE> ="1" | SYSCRI<STOP> = 1"
IDLE2 - NORMAL2 <
E-F E—F
BYRH [~ " STOPBFAM
SYSCR2<SYSCK> = "1"
SYSCR2<SYSCK> = "0" STOP
SYSCR2<IDLE> = "1"
SLEEP2 h SLOW?
E-F E—F
Y A -

SYSCR2<XEN> ="0"
SYSCR2<XEN> ="1"

SYSCR2<IDLE>=11" | SYSCR1<STOP> = "1"
SLEEP1 [ h SLOW1 >

E— R LW,
B9 TR [~ STOP®TAA
(51]2) SYVSCR2<TGHALT> =y

b) Fa7roOYIEAR
SLEEPO
E— K

7£1) NORMALL, NORMAL2 E— FZ##% L T NORMAL £— K, SLOW1, SLOW2 £— K% SLOW £— K. IDLEO, IDLE1,
IDLE2 £— K% IDLE £— K. SLEEPO, SLEEP1, SLEEP2 E— k% SLEEP E— F &M UFET,

¥2) TBTCR<TBTCK> 2k > TERENFZV—RI BV IDIETMNY T v IICk > THRE,

2-6 EMEE— MIREEBE
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x2-1 BEE— FEBEBDIKEE

FIRE R Z D ES2% %
e TBT
wEE—F wEE | EEE R RAES i
RESET Yy bk DRSNS Yy bk
NORMALL1 e e atc[s)
[P iR cls
¥27L | b1 B e
A=Y
IDLEO =ik
it
STOP =it =ik —
NORMAL2 =B REE
4ffc [s]
IDLE2 =i
Fik
SLOW2 ERERENE
e
=57, | SLEEP2 iR =ik BiE
7899 | sLow deprentis 4fts [s]
SLEEP1
=ik
SLEEPO 3T
=ik
STOP =ik =1t -
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E2E EifERRMHA
2.1 CPU a7tk

TMP86PM29BFG
2.2.4 BMEE— FOHIE
DATLEELORA 1
7 6 5 4 3 2 1 0
SYSCR1
(©o3sH) | STOP | RELM | RETM | OUTEN wut (¥DHTE - 0000.00+%)
0:CPU a7, AB/N—FHIT 78
—F RIW
STOP | STOP = KOS 1:CPU a7, A@N— KT 7{EL (STOPE—FiEH))
RELM STOP E— FOMEKRAED 0: T UMBBRE—F (STOPImFAADILEENY T v O THRIER) RIW
ER 1 LANLBERE— K (STOP IHFASD “H' LANJLTHER)
RETM | STOP E— FEEBR&OHAE | 0: NORMALL2 g—f«ﬁé RW
E— FOER 1: SLOW1 E— KAR3
OUTEN STOP E— FEDR— FHA | NS A VE—F VR RW
REEDEIR 1 HAORE
NORMAL1/2 E— K~ SLOW1 E— K~
RA55E R55E
STOP E— FEIREFD
wor | Saes o S % Y 2o 3 x 2%s RIW
B [s] 01 216/c 2135
10 3 x 2Yffc 3 x 28/fs
11 21tc 28/fs
£1) RETMI&. NORMAL E— FH 5 STOP E—F&EET HIHEIFHT “02IZLTLZ &L, SLOW E— K5 STOP £—
RERET DIGEEHT 1" ITLTLEEUY,
¥ 2) STOP £— K% RESET iiF AN THERL-IHEEE. RETM OfEIZA M 5T NORMALL E— FICRY F,
s¥3) fo;mRAKY OY Y [Hz], fsEREKZ O v 4 [Hz], *; Don't. care
E4) SYSCRIMEwY bk 1,0IF N—KY B ETEEIFTAEINET,
7£5) OUTEN =“0" MIEE T STOP E— F#RBETHL . WEBANFT 0" ICEAESNFEIT DT, AETHY T v D5NEEY
AHDEY KFENEBALHYFET,
E6) ¥F—ALVTAV T Y TAREFERT BHEEIF. RELMZ 1 [TEHREL TS,
E7) P20 iHF(E STOPIHFEFADT O, STOPE=FEIEEET 5L OUTEN DREIZhNH 5T, HAIK HI-z KEEE A Y
13_0
E8) IASUTTVTAALIKERT IRRFOEEICEOETRIRLTIESL,
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VATLEHEEHLORE 2

7 6 5 4 3 2 1 0
SYSCR2
(0039H) XEN XTEN SYSCK IDLE TGHALT (#DHATE : 1000 #0*+)
0: FiRfFLL
XEN =E 1
LS L 1 RIEGEE 1 (IR
0: FiRfELE
XTEN =R 1 RIW
ER R REDH 1 SRAE T (LRIRRIA
sysck | YATLYRAVID 0: mEKY 0y - (NORMAL1I/NORMAL2/IDLEI/IDLE2)
iR (write)/ £=4 (read) 1: €KY O v 4 (SLOW/SLEEP)
IDLE CPU,WDT #Il1 0: CPU, WDT &£ RIW
(IDLE1/2, SLEEP1/2 E—F) 1: CPU, WDT {1k (IDLE1/2,'SLEEP1/2 E— F#2E) )
16 0: TG H L2 BABEIBRA~DY Oy U 4 811F
TGHALT . 1:TG i TBT 2B < ABEEAD Y O v ¥ #afFLE R/W
(IDLEO, SLEEPO E— k) \
(IDLEO, SLEEPO E— F#2E))
5¥1) XEN, XTEN Z2& 41207 (24 ) 7 L1=18&. SYSCK=40" TXEN % “0" 124 ) 7 L=HA . H LU SYSCK = “1"
TXTENZ 0" IV )T LEBE. Uty bADMUET,
E2) WDT. 94 YFRYTEAT,TG, 24209 xR b—4 , % ;Don't care
E3) SYSCR2MEwW +3,1,001&, V— KT BLFEBIFEAHINET,
£ 4) IDLE & TGHALT (&, BIBFIZ “1" ISFRE LN TLIZEW,
¥ 5) IDLEO/SLEEPO £— Fl&. TBTCR<TBTCK> [Z&k > TERSNIIRHAOHAEY—X Y O v H1Z& 5T NORMALL/
SLOW1 E— FRIZERLET DT, E— FBREMNSEIRETORRMIL. TBTCR<TBTCK> DEE&L Y 1 EL B Y ET,
7£6) IDLEL/2, SLEEPL1/2 E— Ffi#fREF. IDLE (XBEIMIIZ “0” 12V ) PESNFT,
3¥7) IDLEO, SLEEPO E— RfZEREF. TGHALT [XBEIMIIZ “0" IZV VT SNET S
E8) TGHALT # “1" ICERET 5 & EUd. BRI BEDEEEFLL TH ST > TS, FiIHBEEOEENZL SN

LM5& . IDLEO F1zI& SLEEPO E— FAEIR LI-ERICEDHEEDEIYAA S v Fhty hShB I ELAHYFET,
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E2E EBifESREA
2.1 CPU a7k TMP86PM29BFG

2241 STOP E®—F

STOP & — RiZ, v A7 AHlfil L 2% & 1 (SYSCR1) & STOP - A /145 L 1) STOP5 ~ STOP2
X o THIB S E 4, STOP Bt 1%, P20 AR — 72 & TNT INTS (AMEREN 0 JAZ: AT B) His 1~ & 3
I3, STOP E— Kit, SYSCRI<STOP> % “1” [k v M5 = Lic kv i@ X4, STOP E—
KA RORREZRFF L TWET,

1 &R, RERK & bRIEZEIE L, NHOBIEEZ T XTI L ET,

2. T—HAEY | LURY , TR T TART—HZ AT <K, K- OHNT v TF L
I STOP E— RIZADERTORIEZREF L 7,

3 AAIVIT V2R —EDT VAT —FBILORT A X E 0" I VT LET,

4, Tur T Ahh XL, STOP ®— REEEIT 5 m5 (#21X. [SET (SYSCR1).7])
D2OHEDMEDOT FLUAZEELET,

STOP E— R{ZiX, L-LEERE— K& v UMRE— F03H Y . £31 5% SYSCRI<RELM>
TERLET, = v PHEEBRET— ROBEITIZ STOP5 ~ STOP2 Z i IR E L T &,

E1) HE. STOPBFIEF—F oIz 97 TANBTFELERY ANERELT EBENHY EEAD
T. STOP £E— F%{EAT 31E81%. &7 STOP BRADIHEFE L THEAL T EEL,

;¥2) STOP iR (STOP E— FEEN S+ =3I 57 v TR TETOEM). 555 Y AHHFDIE
BOERIZKYBIYRAAHS Y FA I ISEY SN, STOP E— REREESICE|IVAHEZ T
BIGENRHYET., > T. STOPE—FOEHIE BYAAZZLELTHET2>TLESL, £
f= STOP ®— FERRICEIVIAH EHA T 556, Ho LOFRELEIYAASvFEI)TLT
CZaLy,

(1) LRNIVEBRE—FRELM=1"D L F)

STOP 8 T~~~ “H? L ~L A /) % 7213 STOP5 ~ STOP2 (STOPCR TE v k = & |7k AT HE
) i o~ LT bV AT K W STOP BhEZ iR 75 E— KT, A A EEFENRFO =
VTN NI Ty FRRBRI DN TN =Ny 7Ty TR IR LE T,

STOP i A J178 “H” LoUL F7-1F STOPS ~ STOP2 i 78 “L” L~/LDIREET STOP #)
EOEBZHRT M BE2EITLTH . STOPEMEIC A LT E BTG — 4 v 2 (7 +—
TT v F)ICBY T WEo T, LoULRRRE— KT STOP B ClREEid 5 #34 . STOP
PR AFID UL Lo Th Y | F7- STOPS ~ STOP2 S A3 “H” L~ L2725 TN 5
BT A LTRBTAOILENRNDD £9, ZORRMEITOITIE, ROFENRH F

R
1. A= RO %7%%#5%&
2. INTSEI VAT & 5 51 (INTS S F AT DN R0 =y O CHEIV AL A R A L
£77)

(a7 5H1) P20AR— k%25 % L TNORMAL &£— K75 STOP &— R A& )

LD (SYSCR1), 010100008 F LRLEBRE—FIZEY Ty T
SSTOPH: TEST (P2PRD). 0 ; STOP S FAANA “L" LRLIZHZETHIIA b
JRS F, SSTOPH
DI ; IMF<0
SET (SYSCRY). 7 ; STOP £— F%#i2g)
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(ZuZZa62) INTSEVIARIZE Y, NORMAL &— K5 STOP £— NA&ELH)

PINT5: TEST (P2PRD) . 0 i /A X BREDSH P20 R— FAKA
JRS F, SINT5 JH LRJL7E S STOP E— REREEI LU,
LD (SYSCR1), 010100008 F LRLBBRE—FITEY 7y T
DI ; IMF<0
SET (SYSCR1).7 ; STOP £— F %28
SINTS: RETI

1
STOP#HF \ « ViH \

))
XOUTi#F !—{[ﬂm
1

1 >
NORMALE— K —><'>\<_—STOP%— F‘—):(—r?d}_\fj/b—):(—NORMAL-E— S
70455 LTSTOP#HT Ix— Fr2 = 7HIIZSTOPE = F #f2kk.
AN=LL AL ERAL T STOP#HFAALH L AL
STOPE—FIZAYZET, THNELT BB ENET

2-7 LRLFERRE—F

EF1) A= T7 v THRE. BUSTORHFANM L LAJLEIL, STOPS ~ STOP2 ¥
MH LRIIZEHE-TE STORPE— FIZIFRY FE A

2 ITyCHERBRE—FRIZEY ATy THRICLRLERE— RICRLEEAIE, STOP HFAADIL
H5ENRY Ty OHRESNDIETIEE—FEIPYYEDLY THA,

(2) TYSHBRE—KRELM="0"DLE)

STOP Ui+ AHPIEL N Y = T STOPBMEZ fiEER T %5 & — RT3, HlpyEr o
77T AR E R TR RIS S I L, Zo—ERAHOEE (F2E, K
HEBFORRIRIO DV 1 v 7/ Y% STOP M FIC AN LET, = v VBT — ROBRA.
STOP B T AFI73 “H” L~ & o T b STOP EfEIZA Y 3, 7235, STOP5 ~ STOP2
FANE F—F > T oA 7T v LY 2 # (STOPCR) 12 & » T RTEILICERE L
TLIEEW,

(7ua 75 ) NORMAL &— RH 5 STOP E— R iEH)
DI i IMF«<0

LD (SYSCR1) , 100100008 T Ty SHEBRE—FCRELTES

STOP#HF

((
X DN . \
(C 1 H ((
) 1 ))

1

))
XOUT##F !—@m
1
1

1 1 — !
NORMALE— K —>»6€——STOPE— F—»k—”*TTy:j’7—>:<—NORM’§L—>6<—STOPJ—c— KR—

X £—FK
JO0J5LT f /
STOPE— FIZ . - )
AVETS, STOPIHFAADILE EAY Ty DIZKY

N—F z 7HIZSTOPE— FZ#ZR,

X 2-8 TvIfEBRE—F
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F2E BEEH

2.1 CPU a7k TMP86PM29BFG

STOP E— ROfiERRIX. RO —4 v A TIThbET,

1. BIENBBEINET, 727071y 7E— ROEA, NORMAL2 ~E5 L &
1. EEW RERIESR O N RIRE L, SLOW IR D & & IHEE R IRR O
LBIEWELET, oA rzuy 7E— ROBEASIT. SEERIEROLIELE T,

2. BRIBNLET D DITHBEREFHOWEDT-O, vr—00 7T v 7270 ET,
TA =TT I, NEEEIEL LS E T, Ur—=3 77 v S
13, BIERMOKEICE T SYSCRIKWUT> T4 BRI TE £,

3. UA—3I 07 v FEERRE% . STOP & — REEEY LS DOWDaSH 6l
WHOMENER S ET,

1) STOP E—R#MBRTBE. BAI VIS RL—EADTYRT=SELUTF N XL 0" (2
JUTEIN-KENSBFEYET,

i¥2) STOP £E— K&, RESET#iF % “L” LRIV 2T D EIC&E-~THEBRSh, BELIZREDY
ty FEIMEETLET,

E3) BEVLWVRBEET STOP E— FOERETIBEICIE. ROFENBETY,
STOP E— FOfERIZEN L., EREXZHEEBRICLETILELNH Y FET, T DM, RESET
WFL H LRLIZHY, BEREFLLILICERELFET, COBE. SENCHERRBRG EMN
AMmENTVND EEFIZIE, RESETIHFAIDEBELREEREEDOLR &L VIS LAY HE
KBYFEST, CDLEE, RESETIHFDAABEL ANILA, RESETIHFAN(ERT I RAR
)DERGESLANILANEREZTS VLY FIMEEITSBNAHYET,

x2-2 DA—IUT 7y THERM (fl: fc = 16:0 MHz, fs =32,768 kHz B )

DA =3 U T 7 TR [ms]
WUT
NORMAL E=RARZEE SLOW £— FIZR %154
00 12.288 750
01 4.096 250
10 3.072 5.85
11 1.024 1.95

F1) A—E2OT7VTHERME. BRIBYOETAAZICTHALTHBTLET DT, STOP
E— FORBKRBIZHERER-D L ENHDHEIE. v+r—I 077y THREIEBREEZSEC
LITHYFEFT KT, 9+—2 2007y THMIE. BIRELELTELZIRENHY FT,
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TOSHIBA

Yoy —3dolLs (a)

X £ X z X T X 0 X LhddnGY X 0o st
m m

Luog@re X swomgere X Lwomgre ) " b LELY

1 1 =

1 1

X g+e A s+e X e X m g+e I

| m 123-17

1 T LY

k¥

Y% i T UEYs

ry
+YdOLS

A
<

((ERQ P12 Uy (THOSAS) LISHYUGE | HER [f) ERO] <-2d0OLS (e)

LALLGAS—FG '

0 x v+u X c+u X Z+u X T+U

X gt

[ ;

. T3\ L' (THOSAS) L3S x gy
1

1

X
1

1

2317
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ TLY A
“r¥

T |

3k P ERE 2

2-9 STOP ®— FD#2E) / &k
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E2E EBifESREA
2.1 CPU a7k TMP86PM29BFG

2.2.4.2 IDLE1/2 E—F,SLEEP1/2 E— F

IDLE1/2 &— K, SLEEP1/2 E— Nit., v AT Afilffi L 2 % 2 (SYSCR2) &~ A4 7 VE DA
IZ L > THIE SN E9, IDLEL/2 F— K ,SLEEP1/2 E— R, ROIRBELZ{FEFF L TWET,

1. CPUB LU Y 4 v F Ry V¥ A <ITEEZEIE LET, il — R =7 [ XEMEA ik
HLET,

2. T—RAEY  LIVRE | TulIFGAAT—HZAT—F [ R—FrDH T vF L,
IDLE1/2 &— K, SLEEP1/2 E— FIC A D EHATORELZRFFLE T,

3. Fu /I AaHwZiE, IDLELY2 £— K, SLEEP12 E=— FHEENT Lm0 2 240
DT RV AZRELE 1,

Y

IDLE1/2 E— K,
SLEEP1/2 E— KD#2E

(&%)

| CPU, WDT{E1E

: |
Yes Uty b
No
Y ABER

Yes

No

(/ —TLBRE—K) Ves' (EIYRHBBE—F)

| 2] Y 5AH IR |

—

IDLE1/2 £~ K/, SLEEP1/2
E— FOEE HRDROWT
DEAT

<

2-10 IDLE1/2 E— F, SLEEP1/2 E— F
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o IDLE1/2, SLEEP1/2 E— R i)
B A~ A XA 7 Z J (IMF) % “0” IZF%E L7-t. IDLE1/2, SLEEP1/2 =— F %
fift b9~ 5 E 0 ALMERIFFR] 7 Z 7 (EF) & “17 IZ%E L £9°,
IDLE1/2, SLEEP1/2 & — RZ#{E#)d 5 (21L. SYSCR2<IDLE> % “1” ICRE L £7°,

o IDLE1/2, SLEEP1/2 & — K Dfig[k

IDLE1/2, SLEEP1/2 E— RiZit. / —~< /URRE— R E| 0 ALMERE— RBH Y |
FNENOERPFIIEIVIAHZ~AZFTFA] 7 T JAAIMF) 2 X - TfTWE 3, IDLEL/2,
SLEEP1/2 E— FAMiER &N 5 &, SYSCR2<IDLE> [ZHEIMIIZ “0” 17 U 7 &h., i
LT — NIcERLET,

70¥. IDLEL/2, SLEEP1/2 E— K% RESET Wi 7% “L” L-ULIZFH ¥ I k> TH
RS ET, ZoHE, Uty MERZIZ NORMALL & — R EELL 97,

(1) /—TIILERE—F (IMF=0" DL &)

EN 0 SAIERIFFAI 7 Z 77 (EF) CTRER S AU7-51 0 A A EKIZ XL Y (IDLEL/2, SLEEP1/2 & —
R 23R & 4. IDLEL/2, SLEEPL2 <E— K Z & E) L 724 s DR O a0 b T2 HH L F
T, W FERICHEH U728 VAL BEROE VAT v FA(IL) [Te— Raa T 0" ez V7
TAHAVERHY 77,

(2) BIYRAAEBRE—F (IMF=1"D & F)

E 0 SABERIFFRL 7 77 (EF) THFA S 30728V IAAFERZ X W IDLEL/2, SLEEP1/2 & —
R2MEER S AU, B VSAZSLEC AN Y F 3, FY SAZMLEE % . IDLEL/2, SLEEP1/2 £— K& il
B L72mS DROMSITREY £,
7¥) /IDLE1/2, SLEEP1/2 E— FEBERIZ VA VF Ry 24 TEYAHNFEE LI-HE. IDLEL?2,
SLEEP12 E— RILBEISNT VA v F K v 544 TE|UAHNEBLAITTHONET,
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B{EEREA

2.1 CPU a7tk

F2E

Yo —3F 2/Td3a31s ‘zrranai (@)
J—TYHEYENIE T

T £

VR BT 12
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IDLEOQ, SLEEPO E— RiTi%, / —~ v /RERE— FEEVIALRIERE— RRH Y | %
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#2312V Yy FEMEIZ X HWEAN— RU =7 Oz R L £TS,

£23 Uty FEHEIZKDZAB/N—FOZT 7O

HNEEN— Ko7 MHHE HNEN—FIT7 MHE

Jag 5 L0045 (PC) (FFFEH)

2By HRA 2B (SP) DREEnELA BAIVYT SxRL—EDTYRRF=58 0

AELORA U

(W, A, B,C,D,E, H, L, IX 1Y) DAL nEL4

ST RTF—RRTSY (JIF) NPEShFEEA VEVF R T EAT 1=

va754 (ZF) MPEShFEA

*x1)—73% (CPH DELShFELREA

N=DFx =755 (HF) DPEShELA At hotnoY s &R HR— FOBHE

H142 755 (SF) LS hERA Mz SR

F—nNoo—25%4 (VF) DHEShFELEA

BYAHTRBHFT TS5 Y (IMF) 0

%Y AAHERIHE 75 Y (EF) 0 ZN ASEL SRS QRIS
LR A _

BIYAHT v F (L) 0 FESR
LCD F—%/\vy T 7 MPEShFEEA
RAM MPLEEShFELEA

231 HNERUEYFASD
RESET WiFIX 7 /LT v 7T E DL 2T VA A > TEY . BREEIEEEE&GIHEAN
WD FIENLZE L TWDEMED L & T/ 3~ v 7V (12/fc [s]) VL B[] RESET i+ %
LT TAOLITED by Uy R NERIREEDS I L S vk,
RESET Ui AJ12% “H” LrUUIZAr B B3 D & U vy FEMERER &SN, 7 KL A FFFE~FFFFH |
BMESNT=_RI7 2T RLANS T a7 7 A0FETERBLET,

Page 33



E2E EBifESREA
23 Yty FEIE TMP86PM29BFG

VDD

RESET [} % {}0 Yty FAS

YAVFEvTEAR]
| mﬁifégvb 7ELR RS v TR |
SRFLY Oy Y B ]

X 2-15 ')+ v FEIE

232 T7EKLRFSYT Uty
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NV | ERNANATE DL EERI VAL B ARET T, WHIER DO S H 4FHIL ) v~ AT AVEID AL T, £
TT R T ABTNVEIDAHRTT,

FIVIALBERIZIE, TN TNENVIABERZRFFT2EIVIALT o F (L) PHES . £z, Zﬂibf’
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AHDZIT T EERLET,
ﬁ@@%%ﬁ7?7@9
FIRFIZ A LT
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)

BlE. NPT TED SN BRNAN.OENSDREZITMHIToE T, 2721

(HESRNENZI TS V£ A

. A BYRAHT Y RNy 4B
Y AHER LS - N ﬁz
RER / SR (Vtvh) JURANTI - FFFE 1
AE INTSW (V7 kDT T7EIAHA) JURRHNITNL FFFC 2
& INTUNDEF ( REZMBEITEIYAHA) JURANTIL - FFFC 2
Rz INTATRAP (7 KL R b5 v TE|YAH ) JURAATIL IL2 FFFA
R INTWDT (V4 v F Fu T84 <EIYAH) JURRATIL IL3 FFF8 2
HMER INTO IMF - EF4 =1, INTOEN-=1 IL4 FFF6 5
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HER INTTBT IMF « EF6 =1 IL6 FFF2 7
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HAER INT3 IMF + EF14 =1, IL14ER =0 IL14 FFE2 15
RED INTTC3 IMF + EF14 =1, IL14ER = 1
A INTS IMF + EF15 =1, ILI5ER =0 IL15 FFEO 16
RER | iNTTes IMF - EF15=1, ILISER = 1

F1) BYRAAY—REHBFLTWBREIYAHERE, INTSELLORZ (T
LETS

E2) ZRLR NSy TEIYAH (INTATRAP) ZEH 9 5IZ1& WDTCRI<ATOUT> % "0" IZRREL TLE SN (U Yy MERRE
F )ty FERICHESATHET ), FLLE TPRLRA LS YT OFEESBLTESLY,

ER) A YF Ry T A TEINYAH (INTWDT) 2EAT 5121 WDTCRI<KWDTOUT> 2 "0" IZRELTLESW(UEy
EREE" VY FER"ICRESATVET ), #FLLE TV vyF Ry Ia47] OEESBLTIESL,

“33EYRAHERDER (INTSEL) "] ) THE

3.1 EYAH#T v F (IL15 ~ IL2)

%’J VIAHT v FIE, V7 bU T EY AL L REZRMBFIETEIV IAHLEZBRWVTHER T LICHRITHNT

B B SAHBERDOFEAIZ LD “1” Wy FEanET, BIVIAZSZIFATRFRIESN TS &, CPU I

JD IABDZTTEER L ET, BIVIALRZITT SNIZERZIZEVIART v FIT 02773
9, Vv MR, EVIALT /? LT T I b S E T,
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HZENTEET, 727200 L2, IL3IZoWTIEMBTZ U T LARNWTLEZE, 7u 7T A TEH AL
BREZZVTTHEEICITe— RS2 LT, IL2, IL3 1213 “1" Z2EX AT LI LET, By M
{ERACHAMBREDOY — RET 47 74 74 MaBd, SRETPCRELEVIALERRY )
TENDZENHLOTHEHALRNTL SN,

Fo, BVIAHRT v T ONEERAHANT I ENRTEXETOT, BIVIALBROY 7 N ZTIZLDT A
FHRBETT, 72720, BVART v T 2MBCTHEE Y N T5ZLIFTEEHA,

) AA2TOYSLHT, BIYRAAERHFA TS Y (EF) REIYVIAAS v F (L) ZET 2BEFE. BRIICTR A
IS5 (IMF) Z"0" 22U TFICLTHBIT2TLESL DI GSICL BB YIAAHDELL ), EF ® IL 2124 L1=#%
. BEICIECTIMFZE"1" 12y FLTLESW EIRBICKDEIYRAHDEFR ).
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(ZFur7Zap11) HIVAART v FOI7IT
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LDW (ILL), 1110100000111111B ;IL12, 1L10~IL6 <O
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(a7 Zu612) FVIALT v FOFHHL
LD WA, (ILL) SW £ALH, A ILL

(a7 7 5413) HVIART »FOT A
TEST (ILL). 7 L7=1860ry T

JR F, SSET.
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}W?%%(t/hm¢€A&b®)—%%7477474h%ah)f%i¢0
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vxﬁ?wﬁbﬂ&é%mﬁbfﬁﬁﬁﬁ®%ﬁ/“¢®ﬂ@%ﬁ57??1? “OIiZZ VT
NTWnD e, TRTOYADTIVEI ABOZ T T TR RETH | Iy hahTnd
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FIABBZITAT B D EEIV AL~ A BT 7T TIEA L v 7 I —RERRES 7=t “0” 127
V7 &, 20 ED~ AN T NEIND AL OZ T T ERHIZEEIE LE T, BIViALT—EE R
07T AEFEITH, BIVIARY X — 4 [RETIVRETN] IZ & 0 AKX 7535 Gi A S -l ns
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%-:77\777/1/%1 VAR RS L E# 2 ZEI 0 IABRZ T AT OFFA] | 2O EEITS 77 /T
T, BV IAARBERFF 7 7 704 ey R “1” BBV IARZTTEFFAIL, “0" b2 LE
—gﬁo

B, Uy MR, BV SARERIEFR] 7 Z 20 0 AL S nE T, EBIEER T T s 1t T
Ty FENBDETTRITWVE IARIZ T TN ER A,

F) A 2TAYFTLHT, BIYRAHMERFE 75T (EF) CEIVRAHT v F (L) #BET Bi581F. FRilc<
RABHAI TS (IMF) 2 "0" 127 JZICLTHh BT > TLESL DI HFICL B YRAADEIL ), EF®IL
ERELERIE, BEICIECTIMEZ""I2EY FLTLESL (B u.ml K BENYAHDET ),
BYRAFY—ERTOT S LTIE., IMFIZEBMIZ0IZHEYETOT, BESYRAAY—ERTOT S L

DHTIMFZ"0" 12V U TTEIRBEEHYFERFA, =L, BIYRAHFF—EXRTOYSLOBTEEE YA
HEFRTEHEEIE. IMFZEM"" 2y FTARNCEFBEUVIL EZHELTLESLY,
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(e r7Iuf12) @34 F5Rf
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PLA— MZE. 8y bOAHSFE— FT, SEREHA
. LCD B 27 A BT EFHATT, AJiAR—
Z AT, UART A & LTHWAEAIX, B2 A > M D#I#E (PILCR) % “0”

7 »F (PIDR) % “1” |

P1 R—

P1DR
(0001H)
RIW

P1LCR
(0029H)

P1PRD
(0008H)
Read only

Uit OIRAE & e A IATe A 1L PIPRD L VA X Z Z i E gt L T &V, LCD & 7 A > M %
Ebtm%:ﬂurmmDf%%@%%%mémﬁkfmﬁﬂméméﬂifo
HIBAN < 1 4%_
R— b T—% A% (P1PRD) < <j
P1LCRI
P1LCRIiA A
v FT—4% AN (PIDR)
T—45H7N (PIDR) > P
e,
HIEH B
STOP
OUTEN
LCDT—4H A
5-2 P1HR—
FHEITHIL XA
7 6 5 4 3 2 1 0
P17 P16 P15 P14 P13 P12 P11 P10
SEG24 | SEG25 |/SEG26 |/ SEG27 | SEG28 | \SEG29/|  SEG30 | SEG3L | oy oo,
ScK TXD RxD INT3 INT2 INTL (#IRE : )
SO s
7 6 5 4 3 2 1 0
| | | ( ¥)HA{E : 0000 0000)
Der Pl/‘l’fo— rDET A R R 0:)\H:':jJ/'i'f—Fif:lit’f;“/FHiﬁ%B%(*m%EﬁE RIW
#M(EY R EIZEE) LET AV A
7 6 5 4 3 2 1 0
P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 |

P1DR % “1”

Wy

PI1LCR (& “0”

ABANT, U TNA 2 HT72—AAHETI, UART A

MEF BRIV IABANT, VTN F T 2 —

e s ET,

2w b L.

7

vy PLET, HAOR—FL LTHEMT25E1E PILCR OIS T 5 E Y k% “0”
Tty FLET, LCDEZ A M & Lfﬁﬂﬂﬁ‘éiﬂ/\ FPILCR DXFIEFDHE » b & “1”
i*ﬁ Uty b,

PLAR— NMIT—FANDVLIAZPMIL L TWET, T v FOIREE

Ity b L

& FHRATe A1, PIDR %
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5.2 P2 (P22~P20) /k— k

P2/ R— NI, 3y hOAHTAR— KT, FMNBEIAZLANT), STOP fEERIE 5 AJ1. IRJEB I IR H2feon
T EHRHATT, AJIAR—bMEIE, R T L THWAEAIE, T v (P2DR) % “17 ik v h L
F£9, P2DR 1TV kY M ICHEbENET, TaT s vy 7 E— FTEESE 5551, P21
(XTIN), P22 (XOUT) i I8 I F IR+ (32.768 kHz) 4kt L £ 4, v v Nrn v/ & — R TEES
586, P21, PR UG FITEE DA AR —FE LT TE £9, P20 i3 EAZ A ), STOP
R T ATD AR =R E L THEHEIND Z E AR LET (MR- NELTHERT 2B TR
TEIVIABRT v TRty FENET),

FP2AR— MIT—=F AT DOV ZAZ P L TWET, AT » F DIRMEE FiA AT 56 1%, P2DR
Z S OIRBEZ FEAIALL G A 1L P2PRD LY A X  ENENHEAHT L TS 7ZE W,

P2 7R— MZXF L CP2DR.P2PRD ® U — R & EAT L7I=5E . By M I=8 IR EMMNHAAENF T,

T—4 A5 (P20PRD) < <|| &

F—% A% (P20) <—<]—‘
T—45H A (P20) —)IE -

\/‘ D P20 (INT5, STOP)

HIEA F
T—% AH (P21PRD)

< < |—<n‘—
FAREF AT
T—3 A (P21) <«

ey
~
F— 53 (P21) ——>|E} . 'I/\
HASYF

T—42 AH (P22PRD) <«
T—43 AA (P22) <«

F—AaHH (P22) — DO Q ! E X []lvzawmn
HATIF
STOP
OUTEN
XTEN

o g

B 5-3 P2 R— k

P2 R—hLHlfEL X%

7 6 5 4 3 2 1 0
P2DR P22 P21 P20
(0002H) { XTOUT XTIN INT5 (#IHAME : o *111)
RIW ' SToP
7 6 5 4 3 2 1 0
P2PRD ‘ ’ ‘ ’ | P22 | P21 | P20
(0009H)
Read only

) P20 iiFIE STOP iiF & FRAMDI=&H., STOP E— FIZA S & OUTEN OREEICAhADH 5T, HAlK High-Z KEEE Y F T,
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E5E AHAR—F
5.3 P3 (P33~P30) /R— + TMP86PM29BFG

5.3 P3(P33~P30) k— k

P3AR—hI, 4y FOAHIIFR— T, XA~HO X AN, TARAXHIERRTT, A~
UM TAAL XN E LTCHERT A5AIE. 7 v F (P3DR) & “17 2ty hLET,

P3 AR— MiX, HAEEGIE (PSOUTCR) I LW AR AE > 74— KA 7). C-MOS H 7]
WCERT A ENTEET, ANNR—bERIIZA~IT 2 AT E L THAT 2541, P3DR % “1”

W2t > L7k, PSOUTCR Oxfitd 58y h& “0” IZRELET,

Ut MEE, P3DR I3 “1” 12, P3OUTCR X “0” 1@ b S v E
P3AR—MIT—HATIDL AWML L CWET, BT v TF DIREEZFHATEATX. P3DR %,
U OIRFE 2 FEHIA T A 1T P3PRD LV A X FNFNFHAH UL 2 &,

P3 AR — MZ% L CTP3DR,P3PRD ® U — KRG & F(T L7256, By N~ IZAREENFHAAENE T,

e ) -
OUTEN

P30OUTCRI
P30OUTCRIA 71
T—42 A7 (P3PRD) <«

T—%4 A7 (P3DR) <—<]—
TS 7 (PIOR) TD—V P3i

p F) i=3~0
i )
HEA S <€
W o
5-4 P3 7R—F
P3R— rHIEIL R 42
7 6 5 4 3 2 1 0
P3DR d P33 P32 P31 P_\?»O
(0003H) i PWM6 PWM4 PWM3 DVO
RIW : PDO6 PDO4 PDO3 (#WDEAME : #* 1111)
PPG6 PPG4 TC3
TC6 TC4
(0004H) ‘ ‘ ‘ | | | | | (FVEAE : # 0000)
R— ! Sl —JUFk :
rb6UTOR P3“'f‘ Féd)HjleEl%%Jﬁﬂ 0: v F—FUFRLAoHA RIW
(Ev kT EIZERE) 1: C-MOS H 5
P3PRD § 7 6 5 N 4 3 2 1 0
(000AH) ‘ ‘ ‘ | P33 | P32 | P31 | P30 |
Read only
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5.4 P5 (P57~P50) /R—

P5 AR—FiE. 8By hOAHAR—FT, LCD 7 A bHA LI T, ASIFR—FELTHWS
Bk, B A v FHHEE (PSLCR) & “0” 12k > h L7=t%, 1717 v (PSDR) % “1” 12k v L E T,
HjjjT— F&ELTHWAEAILPSLCR OXtIGTHE Yy & “0" ity hLET, LCDEZ A NI &
Lﬂiﬂﬁéfﬂ/\ I P5LCR OxfIT 25y h& “1” ity hLET, Yo M PSDR I “1” 12, P5LCR
T Ik EnE T,

P5 A"— |k i‘f SANNDVVAZPMIL L TWES, HDT v FOREBER AT S A%, PSDR %,
Jﬁ'ﬁ%@'ﬁ( m\ L%L )\ﬁiﬁ/\ j: pSPRD ]//X&%%h%ﬂ hyj‘t’j L/T < f;éb o

LCD 7 A FH IR E L8125t L T PSPRD T FDOIRBE A 3 - & REENFHAH SN FE

j‘o
STOP
OUTEN —q P |—D7
P5LCRIA 71 <—<]—

T—% A# (P5PRD) <«
F—% AH (P5DR)

F—4 5 (PSDR) b g—% -
— ],

HhIvF I\
LCDT—4H A L~

|

5-5 P5 HR—

P5 R— hHIfEIL X%

7 6 5 4 3 2 1 0
PSDR P57 P56 P55 P54 P53 P52 P51 P50
0005H 91 -
( " ) | secie | sect7 | secis | secie | sec2o | sEGzi | sEG22 | seces | (PAAME:1L1L11LL)
(002AH) | | | | | l | | | (#VHA1E : 0000 0000)
P5LOR [35 71_\7 h@_ﬁt');u A%l | o )\.‘ﬁhrh‘\— RIW
W(EY T EICHERE) LLCD T AV FHEA
PEPRD 7 6 5 4 3 2 1 0
(000BH) | P57 | P56 | P55 | = | P53 | P52 | P51 | P50 |
Read only

Page 57



E5E AHAR—F
5.5 P6 (P67~P60) /R— k TMP86PM29BFG

55 P6 (P67~P60) Kk— bk

PEAR— NI, 1Y NEMTAHNDOIEENTEH8 Yy NOAMNAR =T, 7Fua s AN, *—F
YA TT T AT BAS AU E AT SMBEIVIAB AT LFM T, AR OREIZ. A
HlE L2 2 % (P6CR) & Hi /1T »F (P6DR) & ADCCRI<AINDS> (2L » TITW£9, U+ v ML, P6CR
& PBDR X “0” 1227 U 7 &1, ADCCRI<AINDS> |% “1” 12t v h & E BT, P67~P60 I A S8 “0” L
AUVEEDOREE L 220 £9, AJIR— b, SMBEIVIABANT), AT AZANNELTF—F U=
AT T AT LTHEMT 2561 e d 58y h& AJ)E— K (P6CR ="0", P6DR = “1”) IZi%iE L
9, HAR—FE LTHERHT 581X, PBCROKILT HE Y M “I" ICTRELET, THTrZANE
LCHEMRTL2HEF sHcdT 58y h&7 ) w7 AJjE— K (P6CR = “0”, PEDR = “0”) (23 E L.
ADCCRI<AINDS>=“0" |ZF 5 & & HIZAD # A ¥ — £ 77,

HOZ oF =0" IZRETDHDIE. FRADOT VXNV ANRKOE@EFRIEZ1T ) 720 nETT, £
D=, TIa 7 ANTELTHHETAZR—FDOHIIT7 v TFIEHLNLEDH 07 ITREL T ZEW, EED
IEHLN N TF ¥ FIVIRIRE. ADCCRL<SAIN> O E TITWVFE 974

Trua AN LTHERLZVWE Yy MIAHAIR—FE UTHEATE 40, AD EH I E 25
BHRTHAMBIIITORVE I LT EE Y, £, 7Fa /A LiEHET 5K — Mo AD £t 25
LB LVMEBEZ A LR NESIC L TLEE N,

AD 2> R—=X AN LTHATAE Y hOES F EESEY PDR % “O 17 YT LTWD & X,
AN ETT DL EFLE Yy M 0" BNFEAAENE T,

STOPj
X—Fooz49T7v7 (=

THRITAN <
AINDS
SAIN

P6CRI DO Q1+

P6CRIA N

F—4% A7 (P6DR) <« [ f;%?—
DO D I?GiD

F—%4HHH (P6DR)
$¥1) i=7~0,j=7~4

;¥2) STOPIE. SYSCRIDEw k7

;¥3) SAINIE. ADAJEIRIES

iE4) STOPjl&E. ¥—F > z45
T v THEETOAILERES

:7

STOP

5-6 P6 7R— k
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P6 R— FAHAFHIEL XA

7 6 5 4 3 2 1 0
P6DR P67 P66 P65 P64 P63 P62 P61 P60
©oo6H) | AIN7 AING AIN5 AIN4 AIN3 AIN2 AINL AINO | (#)#H{E : 0000 0000)
RIW STOP5 | sToP4 | STOP3 | sToP2 |  iNTo ECNT | ECIN
P6CR 7 6 5 4 3 2 1 0
(000CH) | | | | | | | | | (%A : 0000,0000)
AINDS = 1 (AD FfEF ) AINDS = 0 (AD f % )
P6DR = “0" P6DR = 1" P6DR = 0" P6DR = 1"

P6CR (PE:__'_ iiﬁiiiﬂﬁﬂ 7FOGAN RIW
bt o E - N
: o | anmome | anz—rk | LTET00 | AnE—E

1 HAE—F

F1) 7HFRTJAAELTHERT IEHFIE. AEESELESa—FLETOTHAE—F (P6CR="I)IZIFFZRELHNVWTLES
LY,

£2) SMEBEIYSAAAS (INTO). F4 A4 1 AH (ECNT,ECINY & LTERT 31848(1%. AAE—K (P6CR =“0", P6 =
AN IZERELTLIEELY,

E3) X—A AT v TAN(STOP2~5) & LTHERT S15AIE. P6CR DRIET HE v h%E O ISHRELTLEEL,

F4) FTHFATAAE—FRIZERESIATWVWRE Y MR LTU=RGiTE2ETT 5L O RAFAFENETT (EEERXEK).

) PBDRIERW LPRA TN, ANE— FHlEHEEELE RADLZD., Ev MREGSBED)—RETAIT745
1 FRFEIFEATEEFEA, ABDTHRESATLDEY RE, V—F@SIZKYIRFORNBERAAATT DT,
D—RETAIT7454 b@SERTTEE MBASYFRESBEBZOLAANDNTELGCRYET,
(V—FETA 774514 b@mflE. RVIZSEY bIRTDT—EEHRHAHET 774 (Ev MEE) L1z
%.BEYMRITRTODT—HEHASTYFICEERAAFET, )
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B58F AHAR—F
5.6 P7 (P77~P70) R— k TMP86PM29BFG

56 P7(P77~P70) /k— k

P7 R—FiE, 8By hOAHH/IAR— KT, LCD ¥ 7 A MHA LT, ANIR—RELTHWS
Waix, B A MHHIE (PTLCR) % “0” 12t v b L7t 17 v F (PTDR) % “1” Ik~ N LET,
HAIR— e LTHWAEAIXPILCR OXET 58y h&“0” 12y PLET, LCDEZ A2 M &
LTHEHT 2HE1E, PILCR OXad 5y &2 “1” 12ty hLET, Vv M, P7TDR X “1” (2,
P7LCR (X “0” iZ# b S v E 9,

P7T R— MIT—ZATIDVL P ZAZPML L TCTWVET, HHT v FOIRRELFEAIAT AL, PTDR %
Ui - OAR B & iR T B X PTPRD LY A2 2 Z gt L T I2E8WLCD B 7 4 » MR
B L7 IZ% L C P7TPRD Tl - DIRIEZ Fi A & REMD BEA M S VET,

STOP
OUTEN

P7LCRI D |_D7
P7LCRIAZ
B S
E)-i=7-0

T—% A7 (PTPRD) <«
HhTvF l\

T—4 A% (P7TDR)
LCDT—4 1A l/

o

|

T—%4 H A (P7TDR)

5-7 P771R— k

P7 R— h&lfEIL X%

7 6 5 4 3 2 1 0
P7DR P77 P76 P75 P74 P73 P72 P71 P70
0007H 91 -
( R ) | secs | seco | secio | secit | seciz | secis | secia’| secis | (PHAME: 1111111
(002BH) | | | | | | | | | (#VHA1E : 0000 0000)
P7LCR [37 71_\,_ Fﬂ)_kt’]%:ln‘ﬂjﬁﬁ'l Oileijjl'f'\—I* RIW
wW(EY LT EICHEE) LB AY A
SN 7 6 5 4 3 2 1 0
(000DH) | P77 | P76 | P75 | P74 | P73 | P72 | P71 | P70 |
Read-only
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F6E AALAN—RAA7(TBT)

A DR=AZA T F—AF Y LA T Xy 7 R & ORYER AR 2 A ~ C—EJH
TLIZHEA LR—=AZ A <EID AL (INTTBT) & FET 5D Z L BAHETT,

6.1 FALAN—RFA7

6.1.1 &R

fc/223 or fs/215 )
fc/22l or fs/218 >———

fc/218 or fs/28 >—— V=208 | 55 HY IDLEO, SLEEPO
fc/214 or fs/26 >———

TS > BIRERES
INTTBT
fc/212 or fs/24 >—— L) AAHER

fcr213 or fs/2® >——
fo/2 or fs/23 >———
fc/29 or fsf2 >——

3
TBTCK TBTEN

| TBTCR

RN

B4 LR—Z 54 THBL DR 4E

K 6-1 A LR—RE A IO

6.1.2  HilfE
B A DR ABA X H A D_—AH A=l 2 % (TBTCR) CTHlfI S £,

BALR—ZXZAIHELRE

7 6 5 4 3 2 1 0
TBTCR
(0036H) (DVOEN) (DVOCK) (DV7CK) |- TBTEN TBTCK ( #)#A{E : 0000 0000)
R— Tate—7
<6TEN fst»fj.\ AL D 0: T4+ “7»
SFET /b LAR—=TI
NORMAL1/2, IDLE1/2 E— F SLOW1/2, SLEEP1/2
DV7CK =0 DV7CK = 1 T—F
000 fc/228 fs/215 fs/215
001 fc/221 fs/213 fs/213
BALR—ZE A TEYRAH 010 fc/216 fs/28 -
TBTCK | BRHOER ” . RIW
B : [Hz] 011 fc/2 fs/2 -
100 fc/213 fs/25 -
101 fc/212 fs/2* -
110 fc/21t fs/23 -
111 fc/2° fs/2 -

F1) fo, @RAKI R v [Hz, fs; BREK Y B v [Hz], *; Don't care
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E6FE HALA—RBALT(TBT)
6.1 AALR—REALT TMP86PM29BFG

E2) BIUAHERE (TBTCK) DEEIX, 24 LR—RXFZ A INT 4 £—TILDOIKEE (TBTEN="0") TITo>TLEELY (A F—
TIVREDNS T 42— TIVICHRET IELEYAHERBOFRELEEELLZVTLESWN), A6, BIVAABKHODE
REAF—TIERBFIZHRTET S LIEAHETT S

(Fa T T n) XA L_R—RAF A B0 AL B E 28 [HZ) lct > R L, BIVALEZZFAI LET,

LD (TBTCR), 000000108 : TBTCK < 010
LD (TBTCR), 000010108 :TBTEN < 1
DI

SET (EIRL) . 6

RK6-1 B LR—REZ A TEYRAHERE (B : fc = 16.0 MHz, fs =32.768 kHz FF )

B4 LR—RE 1 TEYAHREHES[H]
TBTCK
NORMAL1/2, IDLE1/2 €E— F | NORMAL1/2, IDLE1/2E—=F | SLOW1/2, SLEEP1/2 €— K
DV7CK =0 DV7CK =1
000 191 1 1
001 7.63 4 4
010 244.14 128 \
011 976.56 512 —
100 1953.13 1024 -
101 3906.25 2048 -
110 7812.5 4096 —
111 31250 16384 -
6.1.3 #ae

S A DN—=AZA BN NIKFRT, Z A DN—=ZF AT X =T NI LTk, V=R Ty (X
AIV TV 2 R F DT AL T % TBTCK TEIR ) OFRYIDONESH TRV LR ELET,

BB, TAALINET AT T LTI T SIWELADT, &POEIVIALIZIRY 3RE LIHI VAL
JF LD b RSED AL FEST L Z 2 BHVET (K6-25M),

Y=o avy | | I ‘ I |
1 1
TBTCR<TBTEN> I ! !
1 1
1 1

INTTBTEI Y AAER i " " "_

——————
COEIY A EER
B LR—=ZBZALIDAF—T )L

6-2 BALR—REATEIYIAH
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6.2 T34 #H A (DVO)

AT 2R L —HDTINA 5“GCJ:O“C7“‘\\:L~5“_4%’U 50% DL AR TS - ERTE, EE
TW =7 POBENCFIFCE £, TS XL HIE. DVO S b SN E T,

6.2.1 #ERK

wrT=s >0 sons
LY 4

fc/213 or fs/25 >—A
fc/212 or fs/24 )—|B
fe/21 or fs/23 >—CU
fc/210 or fs/2?

Y

Tl'i’—h‘:h'jjﬁ‘y?-_l |_|

TBTCR<DVOEN>

TINA FHAKEL R4

(@ T/ FHAEBOER ) TRAEFHEIEA ST Fv—+F

DVOCK DVOEN

6-3 TN AT

6.2.2 I
FRA LN, ZA DR_R—=AL AL O AZ CHIE S L E T,

BALR—ZRZAIHELTRE

7 6 5 4 3 2 1 0
TBTCR
(0036H) DVoRY BVOCK (DVTCK) |- (TBTEN) (TBTCK) (#)%31E : 0000 0000)
TNAFHAD 0:T4t—7TIL
DVOEN | . X RIW
FFEI/HIE LAR—T
NORMAL1/2, IDLE1/2 E— K SLOWL/2. SLEEP1/2
DV7CK =0 DV7CK =1 T—F
FINAEHA (% iHF) D 00 f/213 fs/25 t/25
DVOCK BIREER " " - RIW
B 2 [Hz] 01 fc/2 fs/2 fs/2
10 fo/2lt fs/23 fs/23
1 fc/210 fs/2? fs/2?

E) TAATHEADORBERIR (DVOCK) OERIL, T/ FHANEIEDIRE (DVOEN="0") TT->TL &L, FFAREE
(DVOEN="1") i 5 Z1E4KEE (DVOEN="0") [ E T AL TNA FHE NBAKBOREEZEE LTI ),
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F6E 44 LR—XE AT (TBT)
6.1 AL LR—RHBLT

TMP86PM29BFG

(702 5f]) 1.95kHz DL A % H 77 (fc = 16.0 MHz)

LD

LD

Ak EBE

(TBTCR), 000000008

(TBTCR), 100000008

; DVOCK < "00"

; DVOEN < "1"

%62 TNAAHADREKEE () : fc = 16.0 MHz, fs = 32.768 kHz B )

TINA FHADREREE [Hz]
DVOCK NORMALL/2, IDLEL/2 £— K SLOW1/2, SLEEPL/2
DV7CK =0 DV7CK =1 E—F
00 1.953k 1.024 K 1.024 k
01 3.906 k 2.048 k 2.048k
10 7.813k 4,096k 4.096 k
u 15.625 k 8.192 k 8.102k
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BTE J94vFEvI24<7 (WDT)

TFvF Ry X A=, /A X EOFRICE DEEME (BE) ©F v Fu v 7 REA2HECITH T
L., EFRREICETZEAZBNE L7 oA L E—THRETT,

VA TF Ry 74 <IC XD BERBEST. TV Yy FER] 7203 TEIVIARESR ] OWFing
Tu T ATERT LI LN TEET, 2L, BIUTLERY T, Uy hMEbkipd, V& PE
Kb S ET,

BB UFYTF Ry 7 H A< ERERHAE LTHER LaWGE, BT EICRALZRETD
ZA4~E LTHIATEET,

E) NE/ ARG EDERBICE>TIEIA Y F Ry T IA INTLUBEEZREBDEESHY ETOT, HEEHRE
FIIZ TR EERNBETY,

71 XY FEYTRZALIDERK

Yty MER

2RI T'
R

A—RT78— woTHA
12 mja—{:>—>'rtwb§*

MURHER  31)AAER

fc/228 or fs/215 — 3]
fc/2?L or fs/218 — 3|
fc/219 or fs/21t —

fc/217 or fs/2° —— 3

REY LY b

wWDTT |[WDTEN Disablea— K [Clear3— K | WDTOUT
DEERAH |ODEEAH

HlfEnal B8

0034,, t 0035y, t
WDTCR1 WDTCR2

DA YF R T EAREELORA

X7-1 94 vF KT 24 TDER

7.2 9 vF Ky B ATDHIH

AT Ry T EA~IE, Uy TF Ry 7 2 A<l 2% (WDTCR1, WDTCR2) (Z & - THilf#l =
NET, RBUA YT Ry 724 <3) &y MERE, BEIIIZA R—7 IZ7e D £9°,

721 AYFRYITRIATIZEBRREREDAE
CPU D REERHEIT 1T, KO LI LET,

1. MHEHORE , HOOERBI 2D 207 VT
2. RELIMHFHUAN I S 2D T 2D U T 20 IR LATVET,

Page 65



BITE Jr9vFEYTE47(WDT)
72 IxvFEYTALTOFE TMP86PM29BFG

H L MONDIRETREEIXT v Ka vy ZREIZHRY 2D T 2007 U T I Thiven
B2 &N HEDEF—NRNT O =TT TF R T HA~HEIINT 7T 4 7R 0ET, 2Dk
& WDTCRI<WDTOUT> = “1” 265, Ut v FERAFEA L RESET i 205 “L” L-ULz2H T 5
EEBITHEANA— R T2V Yy b LET, £72. WDTCRIKWDTOUT>= “0” 26, U4 v T
Ry 7% A <E VAL (INTWDT) 284 LET,

¥, STOPE— RN (UA—I 77 v 7H%uEt) £72IL IDLE/SLEEP E— RF U+ v F Ry 7
A A <ld, BRI T M7y SR L, STOP/IDLE/SLEEP & — FEER%. HEWICHES) (&
T RNT y THRERE) LET

E) A YFRYTEAARIIASBTNAZTE2BD2E NIV AICE>THERSWTHY., 1) 73— K (4EH)
FEEAAVEBE. 2EINDUAE VU T ENFTH, RBTNANSFIEI T ENFEA, -oT2HEHD
UADA =T O—BRIL. WDTCR2 LR AIZH ) 72— K AEHy 2EFRAL4 43I 0J12&>T. &
52T WDTCR1<WDTT> DFREHHED 3/4 LG BBERHYFTDT, ThLYBEVLWEAHTIVT7a—F%E
EEFAATLESLY,

(FaZT0B) Uiy F Ry 78 A~ IRHEREZ 224 [s] ISRRE Ly e Y & o b %179,

LD (WDTCR2), 4EH 2ENDUEDH )T
LD (WDTCR1), 00001101B ; WDTT <10, WDTOUT < 1
o (WDTCR2), 4EH 2ENDVEDH )T
WDT #&H : s WDTT ZERERMERIIBHT 2V T, LET)
EFRE 3/4 LA
. LD (WDTCR2), 4EH 2ENDBADY )T
WDT #H
BrRE 3/4 AR
LD (WDTCR2), 4EH 2ENDUEADY )T

VAYVFRYTEATHELORE

WDTCR1 7 6 5 4 3 2 1 0
(0034H) ‘ _ ‘ - | (ATAS) | (ATOUT) | WDTEN | WDTT WDTOUT | (#)#HE : 11 1001)
WDTEN I VFRYTELTD 0: %1t WDTCR2IZT 4 £—J)Ia— FEEZRACHBEHY Write
SRl Bk 18|l only
NORMAL1/2 £— F SLOW1/2
DV7CK =0 DV7CK =1 ET—F
VAYFRVTRAT 00 225/f¢ 217ts XU Write
yorT *ﬁﬂj H%FEE] GDEEE 01 23 15 15, only
B [s] 24°[fc 2-lfs 2-fs
10 2%1f¢ 213/s 213¢s
1 219%¢ 2Ws 2Ws
9 F R CE YA 3 .
WDTOUT 2+ Jf)'- RoTa4< 0: B YAHER Write
HADER 1LYty FER only

1) WDTOUT # “07 129 U 7#IE. 7BYSLT “17IZHBEY FTEFEA,

¥2) fo, BAKY B VY [Hz] fs; BREKRY Ry Y [Hz] * Don't care

£3) WDTCRL[EFEZEEFAHAFALZCREATINT., Ev MEELEDY—FETA4IT7454 FRRTET VA TEEYE
ho BRAET EXREBENRHAENSHTT,

£4) STOP E— FiEERld. STOP E— FICADERICVF+ Y F Ry T AT E2ELETEMN, hoviaEIYFTLTLES
Wo Ff=. W4 %57 LTz5E,. STOP E— FERERICBEEADUZZI T LTLESL,

¥5) WDTEN % “1"H5 “07 ICYIYE X B5EE. RBEORRLLIEENHYETODT 7.23-- 0+ v F Ry T 44
IDTAE—TI] IZHLTLPREEZHRELTLESLY,
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VAYVFRYTEATHELORE 2

(0035H) | ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ( %}]ﬁﬂﬁﬁ - Fkkk ****)
JEH: DAEIVFRYTRAID2ENDIVEZDI )T
' (99 F7a—F)
WDTCR2 rb,r\y;b:-ylj‘?»fvm BiH: ﬁj‘ya‘F‘y7&4?®T4t—7)b Write
H#Ea— FEERAH (T4E—Tna—k) only
D2H 7 FLR b5y THREGERE %
Z0fth i3]

¥1) Tot—TJ)a—KIE, WDTCRI<WDTEN> = “0” D& ZLSMIEEAAENTT,
;£2) * Don'tcare

E3) VAYFEUITEAID2EAILEIDY ) TIFEIYIAHE R THHHNTLIEEL,
¥4) 1) 73— K (4EH) [X WDTCR1<WDTT> DR ERRED 3/4 LINICEERAALTLESLY,

722 94 YFEYTRALIDAR—TIL

T v F Ry ZHA~<i%, WDTCRIKWDTEN> % “1” |2k vy "ATD A R—T NI 4,
U+ FHF, WDTCRIKWDTEN> [T “17 [ZHIHUL SLET DT, Uty FERZIZH B A 12—
TR Y £9,

723 9AYFRKYTERALATDT4E=TIL

VA TF Ry T EA~ET 4 -7 WMICT DI UTOIFTL YA ZFRE LT EEW, B
TOIEFUNDTET L P AZERKET H &, ~A A DNRIET 2560850 £7,

E VA~ AL TR 7 Z 7 (IMF) & “07 ICRREL £,
. WDTCR2 {27V 7/=— K (4EH) & EL £,

1
2
3. WDTCRIKWDTEN> % “0” IZ&%E L £ .
4. WDTCR2AZF 4 2—7 L —FK BIH) Z#E L £7,
E) A YFRYTEARDT 4 E—FLHR, DAV F R TEAID2ENYILREH YT ERTVET,

(a7 766) UryF Ry T ZA~DT 4 =T

DI  IMF <=0
LD (WDTCR2) ,-04EH 2EAIUEDIIT
LDW (WDTCR1), 0B101H i WDTEN < 0, WDTCR2 <« T4 &£—7J/)La—F

R7-1 DAYF VTR ATHEHEEERE (6 : fc = 16.0 MHz, fs = 32.768 kHz B¥ )

DA YF Ry T A A TEREEER [S]
WDTT NORMAL1/2 E— K
SLOW E— K
DV7CK =0 DV7CK = 1
00 2.097 4 4
01 524.288 m 1 1
10 131.072 m 250 m 250 m
11 32.768 m 62.5m 62.5m
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BITE Jr9vFEYTE47(WDT)

72 IxvFEYTALTOFE TMP86PM29BFG

724 9FYF Ry ITRATEYAA (INTWDT)

WDTCRI<WDTOUT> 7% “0” & (T 2
~EI D IASLZR (INTWDT) 23 F4AE L £,

T F Ry T H2A<EYIART ) v~ A T NVEY AL T DT,
(IMF) O EIZBRZ2 < 7 63 BV IAKRIIZ T T o E T,

FIMOBNV AR (VA v TF Ry 72 A<ENVIARB B ) 22Ty F Ry 784~
FIVIRABDRAE LTS E, OB IAHRMBIIRE S, EDICTY 4+ 2 F Ry 7 7 A <& AT
HRETSNET, o TREIN BN FETENRVEE Y+ v F Ry 774 ~EI DAL L
TRAETDE, MERIAT L TICE)~A a U BREES 2560360 £7,

B, U vTF Ry 7 XA <EViALEHHT 55461, WDTCRI<WDTOUT> %
B P RA A ERELTLLIEEN,

WEH T BRNF—=n"Tu—=F5L, Uy F N7 54

HIAB~S AL T T 7

B

RET DHEIICA

(TaZI060) vty F Ry 7 7L ~EDIABDOBRER]

LD SP, 063FH /SP DEEE

LD (WDTCR1), 000010008 FWDTOUT <0

VAVFEYITEAT)EY b

WDTCRI<WDTOUT> 3 “1” O EW 2D T IR A — N7 a7 5E, UrvTF Ry T &A
~DV Yy NERPBELET, Vv F Ry 7 X A~D )% v FERNFEAET D L RESET Vi1
Mo L LB T E ELICHE AN Ry T X By hanE T, Uty MEERNIZ, &K
24/fc [s] (1.5 us @ fc = 16.0 MHz) T3,

7.2.5

) SLOWLE—KRFTOAYF EvFaA43) £y bHRELGE. GRKI OV INRKIREBRT 510
Ty FERIE KRR T 24/fc (BRKRY AV ) ERYFET . EL, BRKI O v ORIRMIRFICHIRE
BEBICH L EAHHERIE. Uty FREIFBREZECSLITHRY ., BRRELLTELRATIESLY,

i 2%/fc [s] o

DN ~
sovy ] | | | | | | | | [ woTT="1r05e)
2EHYUA 1 X 2 IXEX o X 1 X 2 X 3 X 0
F—5Tn— | [W
INTWDTEI U 52 i
(WDTCR1<WDTOUT>="0") ’
MR Y ok | |Utvr%¢
(WDTCR1<WDTOUT>="1") X
WOTU Ry b T }'""""'mazg; """""""""""""""""" |

WDTCR2A~MDAE, E = AH
B7-2 DAY FEVTRARENYRAHAI )Y b
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73 FRLARS YT
VA vF Ry ZAA<HEL VAL 1,213, 7 VA LT v TRORIFEIN L VA2 LA L e > T0E
R
VAYVFREVITRAIGHEMLIORE 1

WDTCR1 7 6 5 4 3 2 1 0

(0034H) ‘ _ ‘ _ | ATAS | ATOUT| (WDTEN)| (WDTT) WDTOUT) | (#1881 : 11 1001)

: 7 RELR Ty FHELRGD
W RAM SBD7 FLRA RSy T [ 1 | ZPRLA NS v TRET S

R (ATAS DEXTEH WDTCR2 ICHIfIO— K “D2H” EZRAL Write
BEHY ) only

0: B Y AHER
L Uty FEX

ATAS

ATOUT [ 7 FLR b5y TREROEFRR

VEIVFRVTRALTHIEL RS 2

WDTCR2 7 6 5 4 3 2 1 0
S I N R ~N [

| ( RDHRE ; +xex wiorx)

D2H: 7 BbAR-L 5y FEEEIRER
wAvF Ry s 54 IOMEI— FE (ATRAP 82— F)
EAH AEH: DA VFRIGTRAID2ENIVEADI YT Write
WDTCR2 | 3 (207a—F) only
7 FLR RSy THEEBROGEa— | B1H: YA UF RTRAIDT4E—TIL
FEEAH (WDT ¥4 &~JLa—F)
Z O | m

731 WHWE RAMEEOT7 KL X k3w TEIR (ATAS)

Wi RAM 48113, ' WDTCRI<ATAS> ICHATCT RL AT v 745 LARWERIRT 2 08T
T FET, WK RAMBEILTM S %2 EIT3 5546 WDTCRI<ATAS> % “0” IR ELE 7,
WDTCRI1<ATAS> O E 1. WDTCRL Ok EH . WDTCR2 (2 “D2H” #EXATeZ L THZhE 220
i—g_o

SFR, DBR fHIG N T % 3275 5 &+ WDTCRI<ATAS> OB EIZH )b LT MSEMEIZT R A B
T T NEALET,

732 T FLRXFZ 9 TREBFOIEER (ATOUT)

7T RV A NT v 73R WDTCRIKATOUT> 2k » T [EIDIAZER] H, [V > FEK]
DT NNEBINT DN TEXET,

733 T FLRFZvTEYRAH (INTATRAP)

WDTCRI<ATOUT> A% “0” OHiE, CPU 23/ A X7 EDOJFRIKIC Xk v #7E L T RAM (WDTCR1
<ATAS>= “1” D7), DBR 721X SFR I OM B E 72y FLEDI ETHET RLA NI v
E VD GALIIR (INTATRAP) 23R /4E L £9,

T RVA LTy TEIVIARL ) o~ ZHTNEID AL TT DT, Bl AZ~ AZFA 7 F 7 (IMF)
DBETEBIRIL S DR S HIVAHITZ I T b ET,
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BITE Jr9vFEYTE47(WDT)
72 IxvFEYTALTOFE TMP86PM29BFG

FILMOBNV AL (T FLA LT v 7EVIABZ G ) 2T PICT VA T v 7ED AT
WREELIZEE ., SEOF0IARMBITRE S, BEHBIZT NV A T v 7RI AN ET S
£7., > TRETN BN ETINRNVEET RLA N7 v 7EIV AL ER L CTRAETD &,
HRAAT 4 VTR0~ A a U RRREIET 2568060 7,

BB, T RVANT v TR IABREENT 2HE1E, FANIAY v 7 RA o2 2R EL TS
Uy,

734 TFTEKRLARALSYTUEYF

WDTCRI<ATOUT> 728 “1” OH#ifil, CPU 8/ A A7 ¥ ORI 10458 L TP RAM (WDTCR1
<ATAS> = “1” KD &), DBR £ 721X SFR IO MeaE 7 = > F LE I ETHET RLA NI v
Uty FERBEALET,

T RVA NIy TOY 2y NERPFEAT D E, RESETHL0 AL L Lvalih+5E s i
Wi N— Fo 73V -y bsivET, Uy MREEIEE K 24/fc[s] (1.5 us @ fc =16.0 MHz) T,

) SLOW1E—KRTZ7RLR Sy TRy bARELESE, BRKEI OV I ARIRZERTIEOUEY

FERIE &R T 24/fc (BRIRYI O Y ) ERYVET, U BRKY O 99 ORIRFREICERE R
L EAHBIBEIE. Uty FRMFREZEC CLITHY I BBREL LTELATLEEL,
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18EY r2A4<THhH 4 1(TCL)

= = -
=1

8
8.1 R

ada

TOSHIBA
=5

Z40ToL THOTOL
452 i}
gaTala 3/3/d| &
Py
m X O[O|I® 0 ﬁ Z| =
T T ¢T Tl 2zl €
YYYYY
Y
9
["vro3uL 1031 | WroauL | i m—
dSTOL ol €—— £/
v d|€e—— 2%
7% | P a— T T}
kS Sooled Cetdav /2 rg | 1) gle— 2o s
) Ol € ;2/24 10 (TS}
4/4 _ s 44 fa8t |PA 1 J —F 2R
ekl % v H|< 1019919p 6p3 L] +YNIDT
— 3 i
Axzavand ol =By [
4
v 93s
4 5
V< {1 +¥1Nn03
A m|_
= A . v+ ged
FEcAT
1N09D.L
T
* 99dd/90Ad/9NMd
1 MOSIOM —
90393 i &
mﬁ_mmmmwm”t\
3~ a S
[4 ot UIA @N\Qu— 10 vﬁN\wu_
- A 8l—— g2/ 10 &2/}
V=< ,2/1 10 ;;2/5)

a1o341L
TOLLINI
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E8E 1ISEYr2A4TAIVAR1(TCL

81 A TMP86PM29BFG

i) il

AA~hooH LI, XA~hUrF Ll A% (TCICRL/TCICR2), 18 By ¥ A~ LTV AH
(TREGLA) BXU'8 By hOWNH Y 4 KU — h/VARE LY A4 (TREGLB) THIE Z L E T,

8.2

24T LIRS TREGLA

7 6 5 4 3 2 1 0
TREG1AH
(0012H) — - — — - - TREG1AH ( %}J%ﬁﬁﬁ Lk **00)
RIW
7 6 5 4 3 2 1 0
TREG1AM
(0011H) TREG1AM (#)%A1E : 0000 0000)
RIW
7 6 5 4 3 2 T 0
TREGI1AL
(0010H) TREG1AL ( #)#A{E - 0000 0000)
RIW
24T LT RAXAZ TREGI1B
7 6 5 4 3 2 1 0
TREG1B
T Tb &
(0013H) a (#DHAE : 0000 0000)
NORMAL1/2,IDLE1/2 E— F SLOW1/2,
WGPSCK .
DV7CK=0 DV7CK=1 SLEEP1/2 £—F
o kS LA A 00 (16~ Ta) x 2%2/fc (16 - Ta) x 2%fs (16 - Ta) x 2%fs
~ 3 LN /<} 2 npgr &)
Ta ‘! 01 (16 - Ta) x 21%/c (16 - Ta) x 2%/fs (16 - Ta) x 2%/fs RIW
DT 14 6 s
10 (16 > Ta) x 21%/fc (16 - Ta) x 2%fs (16 - Ta) x 2%/fs
. . . 00 (16 - Th) x 2%2c | (16 - Th) x 2%fs (16 - Th) x 2%s
YA EYF— RILAD L LR 13 s s
Th RO 01 (16 - Tb) x 2%3/fc | (16 - Th) x 2%/fs (16 - Th) x 25/fs
7 B, a.
10 (16 - Tb) x 214/fc (16 - Tb) x 25/fs (16 - Tb) x 25/fs
BAIAIUEAFEL O A1
7 6 4 3 2 1 0
TCICR1
TCiC TC1S TC1CK TC1M &
(0014H) ( #143i& : 1000 1000)
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TO s H I BA TMP86PM29BFG
0: HOVBR A= —TS55H 1) T7EKR
~ —nNJo—
TC1C 2?;,‘; '/)7;%\: (DUFH. BB Uty FERET) RIW
7 L NYURIF—NTO—TFHEL YT LI
. . . . o=t
BT HS A 1D 00: RAhYT&AYUERLYT (A—NT7O—T558 ) F7EhET)
TC1S - 10 zA—Fk RIW
A8 — bl *1: Reserved
NORMAL1/2,IDLE1/2 E— K SLOWL/2 SLEEPL/2
DV7CK="0" DV7CK="1" E-F ESF
000: fc fc fo fo
001: fs fs - _
Tcick | BIRAVVELO 010: fc/223 fs/21° fs/215 fs/215 RIW
V=R 0y ORR | o11: fc/213 fs/25 fs/25 f5/25
100; fe/2tt fs/23 fs/23 fs/23
101: fcr2’ for2? ) .
110: fc/23 fc/23 -
111: SEY Oy Y (ECINGGEFAA)
00: BARI AR EADIURAE—FR
TCIM BA4IH 7‘/9 10 01: Reserve_d ‘ RIW
BEE— FO=ER 10: NILRRRIEE—F
11 BREBBIEE—F
E1) fo, SRRSO [Hz) fs; EEKY 0w Y [Hz] *;Don” tcare

x2)
E3)
X 4)
iE5)
X 6)
E7)

3 8)
E9)

i 10)
i 11)

AT LR Z DT (TREGLIAL, TREGIAM)ZE FAL & Bl (TREGIAH) ~DEZTAADEDLLIET., — iR
HEFELLEFT (o THAAILSRIDOTRALEITOERETEERA ). Ffz. ) LEAIANDEEAAK LTI UYL
TN (ThHbbMERTH) O—BREELBHEINET,

E—KR, V=R 09Y, TyY GEIR)[EFL (TCIS=00)RETHTEL TLEELY,

Y—ROOvYIZfc #ERTEBDIE 2T E— K (SLOW B ) & /L RAMEBIE E— K (NORMAL 1/2 F7=[% IDLE 1/2
B) 214 TY,

A4 T LIRS (TREGIA) 1T —FHiGSEERTTHE. LORIRTEETIIEL AU U2 BELNZEAE Sh, TREGLIA
ISEEAAVEEERALT ZEETEERA, KO THYVR2EMEEZRAHETIHBE. AUV FRIZY—FHi$EETT
BETREBENGRALESNEZEDAHYETDT. BTHDIU FMELELTVRRETY—FLTLESELY,
BARLPRADHKEIX TREGIAZ I THEALTL S,

A4 TE—F//NLRABRAEE=FTHEATSHBE. V=XV B v Y ORR (TCICK) R/ Ay VITHRELTLES
LY,

ARV MAYLAE~RTHERATZIHE Y —R2BY 9 DER (TCICK) FAEI Oy VIZHELTLEELY,

A4 T LI RE (TREGIA) [FEFAAHE. A LELSRGYETDTY—FETAI7454 F@STRET7 VAL
BOWTLEXL,

SLOW E£— K /SLEEP E— KTl fc/2), fel28 (XY —=R7 By E LTGRIRTEE R A,

TREGIAH® bit2~7 [FEIZ "0" AREAHSIAFET, (1" [FEZRAHFEEA ).

BAIAIU B LHELORAE 2

TC1CR2
(0015H)

7 6 5 4 3 2 1 0

SEG SGP. SGEDG WGPSCK TC60UT "0" (##A1E : 0000 000%)
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E8E 1ISEYr2A4TAIVAR1(TCL

81 A TMP86PM29BFG
SEG NEAAYBYY (ECINIZYY | O ABbTHNYIYOTHDYU b RIW
2R 1 AH5ETHNY IZEENYBIYOTHOU
00: ECNT A#A
NN 01 W&EY 1 v F945— /LR (TREGIB)
SGP A Ny 2ol WAV J0)} - -
VAR R 10:  pwm6/PDO6/PPGS (TC6) HiH1
11:  Reserved RIW
SGEDG D4R — kIR 0: AH5THNY Ty OTEIYAA
EYAHT v ODER 1 ABETHNY /B ENYBI Y OTEYAA
NORMAL1/2,IDLE1/2 modes SLOW1/2 SLEEP1/2
DV7CK="0" | DV7CK="1" mode mode
wepsck | 712 F77—RALA oo: 2%21¢ 2%s 2lts 2%s RIW
Y—R5 095 DER . 13 5 5 5
01L: 213/¢ 25/fs 25/fs 25/fs
10: 2 2%/t 2%ts 25/ts
11: Reserved Reserved Reserved Reserved
TceouT | TC8 H 51 (PwMe/PDO6/PPGE) M4 | 01 P33AHAT S RIW
EH A DER 1 P33 AHA LA
1) fo;, BAK YOS [Hz] fs; EEKY 04 [Hz] * Don'tcare

x2)
X 3)

X 4)
X 5)

TCICR2 DERFEIE A A XD A {ZILIKEE (TCLS =00) TITo>TL &L,

PWM6/PDO6/PPG6 2 A XN R 1D 4 K5 — LR ELTHERALAWNMESIE, TC6OUTIE"0"IZERELT
&L,

TCICR2M O Ew FEIZIE, &7 "0" #EZZFAATLIESY,

ARV EHIUVAE—FRELIINILVRBAEE—REZFERT 5158, SEG X "0"IZTHELTL LY,

BARNDUBLAT—RALIYRAE

7 6 5 4 3 2 1 0

TCISR 7 . (S . . _

(0016H) HECF HEOVF 0 0 0 Q 0 0 (#)#31E : 0000 0000)
0: {ZiE (To DHEAR) F=1ET 4 &—T L

HECF KiEE=

BEREE=% L heU B (Ta ORR) Read
: N only
. 0: F—nNz7a=k#iH
HEOVF UAA—RTO—E=
O hovEF—NTR—EZ4 1 F—s\T O — ik
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TOSHIBA

8.3 1KHE

AT A 1LIZE, 4 DOFEE— RN HY £3, F/2, SLOW E— R 5 NORMAL2 E— R~
DUV ZBGEDO T =V 7T v 7O, BHAA~T T 21O ~FT— R LET,

BAIE—F

WHZ7ay 2 Chor N7 v 7 T2H5FE—RTT, T WV EZDELEX A~ LT AZ 1A
(TREG1A) D% EMMN—ET 5 & INTTCL FIVALFRNFEEL, Ty T AT EZNB7 VT SHE
T BT NT AL Ty T AT EZNT )T S bk UEAS

8.3.1

£81 AAXHhHIUA1DOY—RyAyY (RAFIA YY)

V—RHAvY o R BRAR TN
NORMALL/2, IDLEL2 & — K \ ‘ fs =32.768 fs =32.768
- - SLOW £— F | SLEEP £— K| fc=16 MHz ol fc = 16 MHz KHz B
DV7CK =0 DV7CK = 1
fc/228 [Hz] fs/215 [Hz] fs/215 [Hz] fs/215 [Hz] 0.52's 1s 38:2h 72.8h
fc/213 fs/25 fs/25 fs/25 512 ps 0.98 ms 2.2.min 4.3 min
fc/2tt fs/23 fs/2® fs/23 128 jrs 244 us 0:6, min 1.07 min
fc/2” fc/2’ — — 8us —/ 21s _
fc/2® fc/23 — = 0.5 us A 131.1ms -
fc fc fc (5E) AN 62.5ns RN 16.4 ms -
fs fs R N\ _— 305 us —_— 8s

i) SLOW E—RFTY—RIAv 7T fc #BIRLEISAIL,. TREGIADTA UL By MIEHESh, £ 7 EY FO—HTE|
YAHERELET,

avY RFRA=F
1

FyThHos 0 I)(1)(2)(3)(4 :: Xn—12X3X4X5X6X:

BLTLSRAIA :X n d |
' —ﬁiﬁ.‘ﬂ\ﬂ/ﬁrﬁ*/ﬂbl)?

82 #AVE— KRS IV Fo—F

AR NADURE—F

ECINUG T ATIDN BTN =y T T v 7T 58— RTT, 20— REFEHT 55
I% TCICRI<TCICK> %47 1w 7 I3 E L., TCICR2<SEG> % "0" ICHREL T 2 & W (= v
VI TEEEA),

T T HOfEE TREGIA O EMEN—EHT 5 & INTTCLE VALERNEEL, Tv7h
TUHXONEIXZ VT ENET, WU X7 V7% ECIN S ATIOZy DT EICh T N >

T LET, BRENE R, fo/2* [Hz] (NORMALL/2 % 7213 IDEL1/2 E— RHE) | fs/2* [Hz] (SLOW,
SLEEP E— RIf) T, “H” , “L” L~ve b 2w A 7L ED IV AR LE T,

8.3.2
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BBE 18EYR2A4THhIU4E 1(TCL)

8.1 #@ek

TMP86PM29BFG

ECINIHFA A ||: || || rj ( rlJ L_J LJ L——————

BATLUREIA X n

7 oIS . €8 O ><:Z G
| ]

INTTC1E| Y ;AHER

8.3.3

—wﬁtﬂ\n/mwa 7

H8-3 ARV rAYUBE—FEASI VT Fr—t

NILATBRIEE—F

ECINWMG T AT (T4 RUNAR) ENEZ v v & OB L ADIL ERY =y P ThY
VRT v FTEHE—RTYT, A7 1w 71, TCICK TR L9, ZoE—KR2H+ 554813,
TCICRI<TCICK> Z Y72 NHER 7 v v 7 \ZERE L, TCICR2<SEG> % "0" [T EL T 72 & W (]
Ty IIEATEZEA),

ECINSG T ATIDBT 4 > RUNSNAADYVEL FRY =y P8 LUTEHERY [N TR O
¥ (TC1CR2 @ SGEDG |Z & 0 #INFTRE ) M5 2 & INTTCL I AL ZLRBFEAE L £,

17 v A (TREGLA) OFEAH LAE. 7> b aMEAE L TULODIREE (ECIN S 728 “L” O ) ©
TV, ZO%R TCICIC XV oA a7 YT LTLKESY (BE ZNSIFE VAR —E 2T r s
T ALTEITLTLEEW), TCICRIKTCIC> ICL > TAT U Z N7 VT S/aWnigga, milalElE L
Tehor MELX VBT NT v T RER L £ 9, TREGIA 25 3FFFFH 5 00000H (> b7 v
Tl E A= "Tu—BmRELET, AT =3 ET S & TCISRHEOVF> [ "1" (2t »
FERNET, 228 TCISR<KHEOVE> |%, TCICRIKTCIC> (L~ THhH I & 7 ) 7 ZERLARWRY
AR DT —Z BT FI8 29 T,

) NLRBBREE= FIZCEWTECINIHFAALN 17 DEE, 24T HTU2 1 DRE— I (TCLS) &
“00"(RKkYT&AIVED YT )ICRET SHEINTTCLEIYAABERNEELFT, > TEAIAIY
BEBIETZEZF LUTOESLFIETINTTCLEIWAAS v FE"0"IZU U T LTLESL,

(7a7Z L)

TCISTOP

DI JIMF & 17

CLR (EIRH). 0 JERHDEw F0ES YT
LD (TC1CR1), 00011010B (B A EL

LD (ILH), 111111108 JLHOEY F0ES YT
SET (EIRH). 0 (ERHOEY F0ZE+HY b+
El JIMF 2y b

1) NULRBAEE—FIZBVWTY 4 YRI5 —FILRADEIYRAAT Y DDER (SGEDG) AE I v Oh

DECINBFM “I"DEE, B4IAHILE 1 ORA— M (TCIS) & “10” (R4 — k) IZBET S
EINTTCLE|Y AADRKELET,

E2) NILRBAEE— FTIE, BMEKEBE=4 (HECF) 2EATZEFH A,
E3) FYTHIUBIE(ECINHFAAEATIOYIO) BEBOAILETAYI YIS THOY YT LET
DT, AEY By IR "H LRILOBIRIZC ECINSEFDANMNILETNDET Yy ThH 4N 1 EHFT,
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AU bRE— b ( AYU R Ry T AU RRA—

ECINIHFA N

REY Oy Y ||| || || ||| || rw ||| ||E|| ||| || || ||| ||

HMEBE/NLR |||||||||”||||||l |||||

(RERES)

P THLE o XTI X2 X )Cg'_)(nzxnl e : €D &3
Y

INTTC1E| Y AHER Y “’*" K

>

27

TC1CR1<TC1lC>

E8-4 /SLRBAEE— KALI U Fv— K

8.3.4 RER¥AETEE—F

ECIN ¥ AV AD R 2R ET 55— RCd, Z0®— Refifld 25854, TCICK (34t
H7u vy 7IZBELTLEEN,

TCICR2<SGP> TEIREXNT-v 4 W EoF—F UL 2R “HY L~V #iRE . ECIN S+ D A Jj8
WNADMNL TV Ty T M UET, U v RYF— L2 LT ECNT S+ AJ1 24
DAL TCICR2<SPG> & “007 A& o ML TL72E W,

T4 RO =SV ADN L TINRY =y Vb LIIVELERD [ B TR Y = > ¥ (TCICR2
@ SGEDG (2 L 0 IR ATHE ) Z i tH9-% & INTTCL E| D AL RN FAE L E,

B 72 HE (TREGIA) OFeAH UL, HViABY~EAT BT ATHY Y FBEIELTHAIR
(V1Y RUZ— 0L RD L OHIE)IZITVWZ D% TCICRIKTCIC> IC L »TA Y & %
JVT7LTLKEE, WU Z %7 VT LRWEE  RIEELE L MEXD AT b7
ZHEBLE9

BB, U ARG KOREITI AT —H AL T AHX O TCISRHECF> IZ LW =X Tx ¥ 7,

TREGI1A 7% 3FFFFH 25 00000HIZh 7> W7 v ALz & &, A— "7 o —nRE L x4, £—
Tua—NEAETSHE TCISRHEOVF> (X "1" Itk v &N £9, 72 TCISR<HEOVF> (I,
TCICRIKTCIC> 1Tk o TH U Z 7 U T HBERLAWRYFIROTFT —Z BN Eo7-E 1020 £47,

U 4 R R oL A2 TC6 H ) (PWME/PDO6/PPGE) %1 L 7-454 . TCICR2<TC60UT> (2
£ 0 PWM6/PDO6/PPGE DM (P33) ~ i /)il fEl 23 v BE T4, TCICR2<TC60OUT> % “0” (27 U
79 % & P33 7 PWM6/PDO6/PPGE 73 /] S 41, TCICR2<TC60OUT> % “1” 2k > F4 % & P33 />
5% PWM6/PDO6/PPG6 I H /1 S EH A,

(TCICR2<TC60OUT> % P33 725 D H F1 D ZxifillfHl L & 9D C, PWM6/PDO6/PPG6 D ENTE [ 15 1k 1% & A
BT UH GHIEIL D AFIZTITH TLIEE WD),

WD 4> RO — MRV AEERLEZEGET A RS — SV ADOREITILUTOL 12720
S
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¥8E 18EYr24A4THhIL4 1(TCY)
8.1 AL TMP86PM29BFG

£82 WEY 4 K95 — F/INILREE

NORMAL1/2,IDLE1/2 E— K SLOW1/2
WGPSCK t
DV7CK=0 DV7CK=1 SLEEP1/2 £—F
o ) 00 (16 - Ta) x 212/c (16 - Ta) x 2%fs (16 - Ta) x 2%fs
Ta VA2 BT bLADHI LA 01 (16 - Ta) x 2%3/fc (16 - Ta) x 2°/fs (16-Ta) x 2°/fs
= - X - X S X
AR D% 14 6 . R/W
10 (16 - Ta) x 2%%fc (16 - Ta) x 2%fs (16 - Ta) x 2%fs
. i ) 00 (16 - Tb) x 2%2/fc (16 - Th) x 2%fs (16 - Tb) x 2%fs
YA RYE— RLRD L LA 13 5 5
Tb e 01 (16 - Th) x 213c | (16.- Th) x 2%fs” | (16 - Th) x 25/s
B]0)EX
10 (16 - Tb) x 2%4/fc (16 =Th).x 28/fs (16 - Th) x 25/fs

WD 4 RO — "XV RE AT N EITHORT b6 “H L~V (Ta) & oo b %
BT AT L7 LoULHIR] (Th) 2 R SN EIVE AL TREGIB 12 L WIS ICRRE T
9, /o T, —AIITTa+Th 7220 £,

1) RNEYA Y EIF—RRILRIE AT FICRAALTERSNETOT, 24 IR F—=FEZIZRK
TY—RYOv%Y (WGPSCK) D 1 B9 ENS Z ENBHY FET,

E2) WEY 4 Y RO —RSILADREIF. 24A90AEERE LLEToEMPISTTLEZN, &
H. TOHABERIC T #EZH X EE. RO T DiEMrLREEINAET,

£3) TCICR2<SEG>="1"MD{HE. V4V KI5 = KINWADNIETNEET Y ITHAI U RIZECIN IHFDOAN
LANWICEARELS LEAFET, o TECINHEFOAANEIC "H EE "L LALIZHDE, hoV b
Blx1IziYET,

;£ 4) TCICR2<SEG>=0"DIFE. 7Y ThI VAL ECINHEFANED 42 B0 — RLAD ) iHETE/ L
ADILETMYIYSTHIY FENETO T ECIN SHFAAN "H URNLOHAREIZY ¢ >~ Ko5— b+
ISWADMETNEET YT I URE 1L EAET, 2 TECINIHEBFDAANEIZH LRILIZHD L.
hor MEFLIZRYET,

% 8-3 Ta, Tb MK E (WGPSCK = 10, fc = 16 MHz)

HEME N 2% T FE X EfE 3% REFFE
0 16.38 ms 8 8.19ms
1 1536 ms 9 7.17ms
2 14.34 ms A 6.14ms
3 13.31 ms B 5.12ms
4 12:29 ~ms C 4.10ms
5 11.26-ms D 3.07ms
6 10.24 ms E 2.05ms
7 9.22 ms F 1.02ms

% 8-4 Ta; Th MEETE (WGPSCK = 10, fs = 32.768 kHz)

EREME n &R HEE & R
0 31.25 ms 8 15.63ms
1 29.30 ms 9 13.67ms
2 27.34 ms A 11.72ms
3 25.39 ms B 9.77ms
4 23.44 ms C 7.81ms
5 2148 ms D 5.86ms
6 19.53 ms E 3.91ms
7 17.58 ms F 1.95ms
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<-------- Ta---=------- € - Th-- - €~ Tar==-=-==---- >,
(REMES) :
FyThYIUA 0o X1X2X3X4X5X: 6 0 X1X2X3X4)@(6
i ¢ A

INTTCL1E| Y SAHER "'J —Klpu7r "

TC1CR1<TC1lC>

a) TC1CR2<SEG> =."0"

TC1CR2<SEG>

4Ry
il AV 4 A |—|

€-------- Ta---==-~=== e RRRTEEEE = L EEERE Tar--=--=-- >
FyInGLE 1606060006008 ER “QQMP@G@@@@@ 12
1 ‘ 1
INTTCLEIY AHER "'J —H7u7 "
TC1CRI1<TCI1C>

a) TC1ICR2<SEG>="1"

8-5 FIRBMAEE—F2A4 IV Fr—hb (7= ULRIALTYEIYAHDIGZE)
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Vazax = \\
FEOEF Ev 24T AO2% (TC3, TCY)
PWME— K
F—iTO— L{:>____
| i INTTC4
ETERN 3
fc/2l2 or fs/2° —3p-[A YOk /7J 2 Y AFHER
fc/2”’ —>»(B Y] >(A Y—>|8I:‘“y K7y Thoo4a
fe/2° —»|C —>B | SO s
fC/f23 _>E S —|—|—5 PDO, PPGE — K
S —» 4 A
fo/2 —>{F " |:| ok \:> v —) >-pToggle
fc —>»|G EF—F B Q
TC4 ¥ [ —>H s 6E k S AN »>{Set PDO4/PWM4/
Tk hoUaESR Clear PPG4 i F
TCIM €«——— A S
TC4S TCacK :> A 24 < FIF4
TFF4 <€— / g
TCACR : 5375 _’—Di
| TTREG4 | | PWREG4 | PWM, PPGE—F | 73— Fg\ [ ppo) Pwi,
PPGE— K
ﬁ ﬁ TFF4
16E v+
=—F
TC3S
PWMEA Dg:)—» INTTC3
fo/2t or fs/2° —3IA 7 7 ' ) . BHYRAER
e —>B  Y——> sEv b7y TInprE 5o \\ 162y FE—F
fc/2° —>»|C Sn— | | PDOE—F
fc/2° —»(D
fs —>E Toggle
fc/l2 —>»|F
fc —»|G S Q
TC3 T H 94?,41\‘)5 »Set PDO3/PWM3
O S hoLEEER iy
A Clear i
Tchsgrg D S 24 < FIF3
TC3CK
TFF3 <€— )
TeScR PAME—F PDO, PWME— K
| TTREG3 || PWREG3 | 16Ey hE—F

I

M9-18EY 24T hH 53,4
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9.2 il

HASH T HINIFA~ I A3 L AKX (TC3CR) L2RKD8E » h ¥ A~ L VAKX (TTREGS,
PWREG3) THilffl S 4L £

RAINIUZ3IDEAILIRE

TTREG3 7 6 5 4 3 2 1 0

(001CH)
RIW (#IHAME : 1111 1112)

PWREG3 7 6 5 4 3 2 1 0

(002CH)
RIW (#DHAME @ 1111 1111)

E1) BATEEDIEL. FAILTURE (TTREG3) DREMELEE LA TL EEL,
¥2) 816 By F PWM E— FLADBIEE— FTIX. 24 YEEPIZE2ATL RS (PWREG3) DBREMEELEELALNTL
2&Uy,

BATADUE IFHELIRE

TC3CR 7 6 5 4 3 2 1 0
(0018H) | TFF3 | TC3CK | TC3s | TC3M (¥4 0000 0000)
0: !
TFF3 24 < FIF3 DI : 2R RIW
i N
NORMAL1/2, IDLE1/2 E— K SLOW1/2
SLEEP1/2
DV7CK =0 DV7CK =1 F_p
000 fcrld fs/23 fs/23
001 fe/2? fc/2? —
. 010 fel2% fc/25 —
TC3CK | BifEs 09 2 &R [Hz] RIW
011 fc/2® fc/28 —
100 fs fs fs
101 fc/2 fc/l2 —
110 fc fc fc (3% 8)
111 TC3 HF AN
0. “EMEEILE& NIV BI T
TC3S | 24w RA— Ml RIW
1 Eh{eRAsk
000: 8EYWRAAR/IARYFAYURE—FR
001: 8Ew rFEFSTIILTINA ZH A (PDO) E—F
. 010: 8 Ew h/ULRIEZEHAH S (PWM) E— K
TC3M E—RJ ; RIW
e — FER 01 16 &y kE—FK
(BE— FBIRILTCIM IZTHRELTIESELY)
1**! Reserved

1) fo,@EKsOvY [Hz] fs; EREAKZ Qv Y [Hz]
E2) B4 <EMEHRIX, TC3M, TC3CK, TFF3 MHRTEZLEB LA TLEEL,
E3) AAIEBEFEL (TC3S="1"—"0") T 5L EL, TC3M, TC3CK, TFF3 DHELXZEE LHEWLTLZELY,
LA A4 T =8ERR (TC3S="0"—>"1") 3§ 5L EIL. TC3M, TC3CK, TFF3 DHREEZEFET I ENTEFET,
F4) 16EY FE—FTHEATSIHE. BFE— FORTEIX TCACRTCAM> [ZTHTLY, TC3M [ "011" IZEE L TL 2 &L,
5) 16 EY FE—FTHEATSHHE. V—X/Av Y O=FBRIE TCICK ITTITL., 24 IRE2— RlfHl, 24 < F/IF Ol
IZDULVTI& TCACR<TC4S>, TCA4CR<TFF4> [IZTEHREL TL &L,
6) BMEIDYIDERI, FAYDBEE—FICIYRIRAHYET, FLLFERIL RI2EFSRLTLLLEL,
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7)) BAAILPRADHREEE. A IDHEE—FIZEYFHRAIDY ET., FLLIEIRIZESHELTLESL,
;£8) SLOW, SLEEP E— FEDEIMEI/ Ov Y fcld. SRR+ —I VI 79 TE—RFELTOAERTEET,
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HASH T HUNIHF A~ HAHE L A X (TCACR) L2RKD8E » h ¥ A~ L VAKX (TTREG4,
PWREG4) THilffl S L £

BRAINIUZADEAILIRE

TTREG4 7 6 5 4 3 2 1 0

(001DH)
RIW (#IHAME : 1111 1111)

PWREG4 7 6 5 4 3 2 1 0

(002DH)
RIW (#HAME : 1111 1111)

E1) BATEEDIEL. FAILTURE (TTREGS) DREMWELEE LELTLLEELY,
¥2) 8/16 By F PWM E— FLADBIEE— FTIX. 24 YEEPIZE LT L SRS (PWREGA) DREMEEZLEELALNTL
2&Uy,

BARHI VR AGIHLDORS

TC4CR 7 6 5 4 3 2 1 0

(0019H) | TFF4 | Tcack | TCAS| TC4aM ( #H31E : 0000 0000)

707
TFF4 | 54 < FIF4 Q% RIW
o 1| &y b
NORMAL1/2;IDLE1/2 E— F SLOW1/2
SLEEP1/2
DV7CK =0 DV7CK = 1 Fp
000 fc/2lt fs/28 fs/23
001 fc/2? fc/2? —
010 fc/25 fc/25 —
TC4ACK | EifEs Oy & RiR[Hz] ¢l c. W
011 fc/23 fc/28 —
100 fs fs fs
101 fcl2 fcl2 —
110 fc fc —
1m TC4 ¥HF AN

TCas | BqTRE— Rl g R E T RIW

000: 8EwW RAAT/IARYEADIUAE—FR

001: 8Ew rFTOI ST IILTINA ZFH A (PDO) E—F

010: 8 Ew h/VULRIBZEEAH A1 (PWM) E— F

TCam P ——— 011: Rese\rved ‘ RIW
100: 16 EY AL IARV NIV EE—FR

101: 93—z 57y ThovaE—F

110: 16 Ew h/YULRIBETAHE D PWM) E—F

11 16 Ev k PPG E—F

E1) fo, @EKRY BYY [Hz] fs; BRKY A v [Hz]

5¥2) 24 <EEFIL. TCAM, TCACK, TFFA DBREEZEFLHNTL &L,

E3) A4 TEBEREL (TC4S="1"—>"0") T 5L E[L. TCAM, TCACK, TFFA DR TEFER LLEVTLEELY,
2L A4 T EEERA (TC4S="0"—"1") T 5 & E(L. TCAM, TCACK, TFF4 DEREEEFTTH LN TEET,

E4) TCAM=1*DEE (16 EY FE—FOLEAIDEE) (L, TCACK DREICAHAFEEL . V—RUAvYIETC3IFH—/\7
A—{ERICHYET,

¥5) 16EY FE—FTHEATSHAE. BEE—FORBRIETCAMIZTTITLWET ., D& E, TC3CR<TC3M> (4T "011" (S
BELTLCESL,
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i 6)

ET)
i 8)

16 EY FE—FTEHEATIEE. V—RX70Ov %9 0OERIEL TCI3CR<TC3CK> [TTITLY, #AIREZ— M, 24 < F/
FOHIEIZDNTIETCAS, TFFAIZTRELTLEELY,

BEIOVIDRRI. 2AIOBEE—FICLUFIRABHBY ET, HLLEFRL RI2ESHELTIEEL.
BARLVORAEDEREERL. 24 IXDBEE—FICKYGIRIHY FS, FLIEFRIBZESHMLTIEELY,
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9.1 WM

TMP86PM29BFG
%91 BMEE—FEFERATESDY—XY 0y % (NORMLALL/2, IDLEL/2 £— KB)
fc/2lt TC3 TC4
BiEE—F or fcr2’ fc/2® fc/28 fs fci2 fc 1 F T
fs/23 AR AR
8EY hEAY e} o) o) o) - - — - -
8EY RARUEAYE - - - - - — - o o
8 £ k PDO o} o) o} o) - - - - -
8 Ew k PWM o o) o o) o o) o) - -
16EY rEAT @) ¢ O ®) - - - - -
16EY RARYRAYLE - - - - ~ = - o) -
DA—IVTTvTAIUE - - - - o) = - - -
16 £ k PWM o) 0 o) o o o) o) o] -
16 Ev k PPG o) (0] o) ¢) - - - o) -
E1) BEYRHEQWSEY FEARIARYEAILE, 94— 2T T v THI 05 16 Ev.FPWM, 16 Ev k PPG)
DY—RY By JIETFRE Y MMl (TC3CK) ISTHRE LTS,
%92 BEE—FEFERATESY—XY 0y Y (SLOW1/2,SLEEPL2 E— FHE)
fc/2lt TC3 TC4
BEE—F or fer2’ fc/25 fc/2® fs fo/2 fc HF HF
fs/23 AR A
8EY FEAY e} - + - - - - - -
8EY AU FAYLA - - - - - - - o) o)
8 Ev k PDO e} - - < - - - - -
8 Ev PWM o] - - — e} — - — —
I6EY 2 A< O - - 2 - — - — -
BEY FARY FADUHE - - - - - - - o) -
YA—IVHTVTAYUE - Z = - - - o) - -
16 Ev k PWM e} - — - e} - - e} -
16 Ev k PPG e} — = - - - - o) -

1) 6EYFBEA6 EY AR AR FADLE, 94—S 25Ty ThAHIU4, 16 Ew k PWM, 16 E v + PPG)
DNDY—RTAYYIETHE w MM (TC3CK) ITTEHRELTLEEELY,

RIOILUBALSREIADHRTEEIZCET HH$FEIE

B}EE—F

LEREADHREE

BEYMIARIARNYLAIUE

1 < (TTREGn) < 255

8 Ew k PDO

1 < (TTREGn) < 255

8 Ew k PWM

2 < (PWREGH) < 254

BEY RRARIARYAIUA

1 < (TTREG4, 3) < 65535

DA—IVTTYThoUA

256 = (TTREG4, 3) = 65535

16 Ev k PWM

2 < (PWREG4, 3) < 65534

16 Ev k PPG

1 < (PWREGH4, 3) < (TTREG4, 3) < 65535 /D (PWREG4, 3) + 1 < (TTREG4, 3)
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) n=3~4
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9.3 e

AT UK 34 ITIFENEN, 8y MEA~YE—R, 8y M XU NI XE—K, 8 Y
N s I~ T NT A X (PDO) E— R, 8 By ML AREFH T (PWM) E— R3H Y £9, £
7o, AT HZ3,4(TC3,4) % 1o5D 16y hAA~vE LTEESELHLAHRETT, 16 By h¥
A< LTOMECIE, 168y FEA~E—F, I6EY ARV NI T UFE—R, UF—I 7T v
T HE—R, 16 By SV REBEFRAN T PWM) E— R, 16 By N TR IFT< TNV A T =R
L— R (PPG) E— F23H 0 £,

931 8EwYIE2A4TE—F(TC3 4)

COFE—KRIINE 70y 2 O N v T 53— RTE, Tol v 2o~y
A4 j(TTREG)) R EMEMA —ET 5 & INTTC] BV IARIRNFLEL, T T hHU 2RI VT &0
9, AU LEITUTHRL AT NT v T Bk L E Ty

E1) #4<E— FBE. TCCR<TFF> % “0” ITEE L T & v BE SN LMEE X PDOJPWMI/PPG] i
FOS/INLADBHAINEZENHYFT,

F2) FAYE— R, 24 VEEDIC TTREG DREELXZEELEWVWTLESL, 24 YE—FE.
TTREGj IFY T FLOR AR ELGYEHADT, TTREG ADREEIIEEHEIERICRBRENES,
H-OTHAAIBERICTTIREGI ZEZHB R L LBELTCVIBEZ/ONBVEELAHYFET,

¥3) j=3,4

R4 BAINIUE3,4DV—R 7Oy (RERZBVY)

y—RyAavy SR RE X KR T B
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fc=16 MHz B | fs=32.768 kHz B [ fc=16 MHz B | fs=32.768 kHz B

DV7CK =0 DV7CK =1 F—p
fc/2t [Hz] fs/28 [Hz] fs/23 [Hz] 128 us 24414 us 32.6 ms 62.3ms

fc/2? fcr2? = 8 us - 2.0ms —

fc/25 fc/2° - 2 us - 510 is -

fc/28 fcr28 4 500 ns - 127.5 us —

(Fa 75 5]) V=27 1y 2l 21[Hz]) THA VT Rty kL. 80 usfbicHEViALARESES
(A ~H 4 4, fc=16.0 MHzZ Bf)

LD (TTREGA), 0AH (B4 LIREDEE (80 us + 27/fc = 0AH)

DI

SET (EIRH). 3 D INTTCA B Y 5AH % 38

El

LD (TCACR), 000100008 (EMEI DY EfC2] 8EY FE A TE—RIZRE
LD (TCACRY), 000110008 TC4R&— b
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TC4CR<TC4S> I
W'&B \/ _Z 1 1
A=k ! !

hH s IX X2Xs Xf;:an 1 Y 2 Xf;:an )@x 0

((
TTREG4 2 X n ¥
))

INTTC4 Bl Y ;AHER

—ﬁl?ﬁﬂ:}\ /73’7./’5'7')7 —EiRH 73'7J’i‘7')7

K92 8EY FAIE—FREAAZIUTF¥—k (TC4DIGFE)

932 8EYRARUIFADIUAE—K (TC3, 4)

RS N TCj 4 WA ATDONE TR Ty P TATS NT v 7T HE—=RKCY, TvT oy
2 DAL TTREG) SR EMEN—E 35 & INTTC] Bl VIAHERNEAE L T FH 2N VT Eh
T, AvE 7 IVTHS TC i FANIDILG IRV =y T Lilh v N7 vy 7 LET, TCj b
F~DENATISVANEE, “H, ‘L7 bk Bz 2w oA 21T, Licin-> T, &KH
INE %L, NORMALL, 2 ¥ 7213 IDLEL, 2 F— FEET fc/24 [Hz]. /SLOWL, 2 ¥ 7=1% SLEEPL, 2 & —
RIEC fsf24 [Hz] &£ 720 £,

E1) ARV RAYULE— FBEE. TCICR<TEE> % “0” IZAZE LT A&, AZShiLESE, PDO)
PWM/PPG] S FM S /LRAH AT B ENRBY ET,

E2) ARV EAYUEE— R, B4 YEERIC TTREG) DBREEELTELHEVTLEEN, 1AV LAY
VA E— KB, TTREGj &7 LR AR ERY FEAD T, TTREG] ~ADE Eﬁl;i%%zu&k
RBRENET, foTH A YBHEDPIC TTREG £ ESTHZ S LBELTVABEE B OB MEELSH
EX IR

3) j=3,4

TCACR<TC4S>

4 I
1 1

TCA HF AN | |:| | | | | |55| | | | l | | l | l | | | l | l : | | |
1 1

nUE o: I)( 1 :XTIX'iI n-1 1 0
. (« (« | !

1
)) ))

mes (X i

! 1

' —ﬁztﬁtﬂ\ /ﬁrbwsr —mﬁ:ﬁ\ nHUH!

INTTC4 BIURAHER ! V22 ou7

K93 8EY RAARUPHIUVAE—FREALAIVTFr—F (TCADBEE)

933 8EwrFTOSSTIIL T/A4 5 HH (PDO) E— K (TC3, 4)

ZOF— RIXPDOj Wi DT 22— « 50% O/ VA )T 5E— K TT,

Wiz a7 Chor b7 v 7L, TTIREG) £ D—FH T L&A~ F/Fj EWEKEELT v T oy
a7 VT LET, D& INTTC) HIVIALERNBIA L £, PDOj 1005 1L K A ~ FIFj LD
KEE L~ LA S E T, 2B, Z A ~ FIF X TCJCR<TFFj> IZ L » TIEEDEAZRET H Z &
NTEET, Uty M, Z A~ FIF X “0” (b Sh £,
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I TG T NT AL ZHNEATOGAEIZ N0 R— O Z7 v F 5“1 Ity FLTEE W,

(7va 277 ap]) TCA ZMiH L, 1024 Hz D3V A % H 7 (fc = 16.0 MHz)
R— b ERE

LD (TTREG4), 3DH :1/1024 + 27/ic + 2 = 3DH
LD (TC4CR), 00010001B (BE Oy o % /27, 8 By +PDO E—RIZEE
LD (TCACR), 00011001B (TCARA—k

1) FaISITILTNATHAE— FEE. 24 YEERIC TTREG ORTEBEEZEBE LLEWTLEEN, 7
OS5I ITILTNATHAE— LB, TTREG] [ZY T L PR AEBRELYFEEAD T, TTREG) ~DK
EEFEEBIAERICRBMEINET, o THAYHERICTTREG #E B2 5L BT LTLSEEE
BonBWNEELRHY FT,

¥2) PDOHARIZHATEEIET A&, PDOj TS A T ELEBEOEAKELRIELET, HAKELEIE
DURIIZERET DI, 24 IIELLKIC TCICR<TFFj> DigEEToTL S, EL, 247 EL
EREFIC TCICR<TFF> MFREEZEB LGN TL &L,

Bl: 24 hY U2 {EILFIZ PDOj T % “H” LALIZEET 5,
CLR (TC|CR).3; 44 ¥ {&1L

CLR (TC|CR).7; PDOj imF & “H” L NJLIZEK
E3) j=3,4
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$9FE SEYMATAYLH (TC3, TCA)

9.1 WM

TMP86PM29BFG

934 8Ew k/\LRIBZEFR (PWM) EHE— K (TC3, 4)

ZOE— NINMEE8 By hOPWM I E{T9E— T, W/ rny 7 ThHU T v 7L,
Ty Y X OfEE PWREG) sXEMEN BT 5L XA~ FIFjEAREELET, BT ZIEEHIT
AT T w7 L, A=N"T7a—THA Y FFEZHONEEL, AV 227 V7 LES, 2ok
X INTTCj B D AR FRNFEA L FT7,

% A< FIFj X, TCJCR<TFF> IZ X > THIMMEA SR ET 5 Z LN TE EFT DT, Egmdl / AFmE
THOSNVABHARFEETT, Vky ME, XA~ FFj X “0" 127 VX SNET,

(PWM; Sl - B I A ~ FIFEO R L ~/Li3 ) SvET)

PWM E&— KD PWREG] (%, 7 hL Y ARZ LD 2 Bk e s> CTNET DT, Z A ~EETD
\Z PWREGj DX EMAEL T 5HZ ENARETT, Z A ~EIEF. PWREG] ~Di% EEIL INTTCj #I
DIABTERIZE STV 7 PLKMENET, 7272 LY A ~EIERE, PWREG) (27 — X 7% E L1
BE#IZY7 hEanEd,

PWM 775, PWREG] IZxf L TV — R & FEIT79 5 L PWREG) O EETIEARS, 7 M
CAZDENGRAENET, #o T PWREG] ##%E L TH S INTTC) BV iA&ER F TOMIT,
il > PWREG) i EE AN AIA LAV E T,

PWM 1217 5 i 11d, WO R— s F 21" I2ky F UTSTEENY

1) PWME—FBE, 24T L P RY PWREG) ~ADEEAHE. INTTCjEIYAAERZKLEER (BF
X INTTCj BIYURAA Y —ERIL—F VR ) ITT>TLEE W, 4TI LIRS PWREG ~DEZAH
EINTTCj EIYRABERDAA S VTN ER25E. EEAARTOFRELEN ST bEIESh ST
H. RO INTTCjEIY AABERETOM., BREBLELGD/NNIWABPHASNETENHY FT,

E2) PWMHARIZAAIEELTEE, PWMHFIES 1 TELEBOHAREERBFLET, HAKEEZEE
DUARIVIZEET BIZIE. 24 TEILEIZ TCICR<TFFj> DRMEEToTL &L, EEL, 24 7EL
L FIFIZ TCICR<TFFj> OBREEZLER LA TLIZELY,
Bl 24 THY U2 ELEIZPWM HFE “H LALICERET S,
CLR (TC|CR).3; # 4 <{Z1L
CLR (TC|CR).7; PWM| 1% “H” LRILIZERTE

E3) PWM i Ad, STOP E— FZEET 5F5EIE. 24 IEELLTHS STOP E— FERBEIL T EELN,
BAIEELEESICSTOP E—FZEIL, S5ICY—RI0OvZELTle, fof2 L fs AEIRENT
WBBAE. STOP BREDI+—3 2 F 7 v FhISPWM HFMS/ULADH A EhET,

4) j=3,4

%95 PWMHEAHE—F

V=245 8vY SMREE #®BYERLEAH
NORMAL1/2,IDLEL/2 E— K SLOW1/2,
SLEEP1/2 fc=16 MHz B | fs=32.768kHz B | fc=16 MHz B [ fs=32.768 kHz B
DV7CK =0 DV7CK/= 1 Tk
fc/2tt [Hz] fs/23 [Hz] fs/23 [Hz] 128 us 24414 us 32.8ms 62.5 ms
fc/2” fc/2? = 8us — 2.05ms —
fc/25 fc/28 - 2 us - 512 us —
fe/28 fc/28 = 500ns - 128u's —
fs fs fs 305us 305 us 7.81 ms 7.81ms
fc/l2 fc/2 - 125 ns — 32 us —
fc fc - 62.5 ns — 16 us —
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$9FE SEYMATAYLH (TC3, TCA)

9.1 WM

TMP86PM29BFG

9.3.5

16 EY 24 TE—FK (TC3+4)

ZOE—FREFENH I/ ey s THY Y v T v 95— RTY,

FARNT A I L ABTNTNADAT— T HZLICED, 168y hIA~E—FEL
THEHRTHZEMNTEET,

TCACR<TC4S> I LW XA ~AX— &, Ty T U XOfEERA~ L T AH (TTREGS,
TTREGY) X EMMN—EH T 25 & INTTCA FIVIARBRNFHAEL, Ty T A ERNT VT SNET,
I ETIVTHREI T NT Ik SN ET, F A~ LY AZ X &9 FALR (TTREG3) . b
P (TTREGA) DNAIZERTE L T W (FX A~ LU AZ O P EV D 72 oEFE T T £¢
Ao

E1) 24 TE— FEE. TCCR<TFF> % “0” ICEE LT &L, EFSNAELEAIZ. PDO/PWM|/PPG] i
FOBNMULRANHEAENZZEAHBYET,
X2) AARE—FEE, 24 YEHEHIC TTREG DREMBELTELAVTCES L, 24 YE=FE,

TTREG) IF¥ 7 FL PR AR ELG Y FHEANDT, TTREGINDREMBIIZEEIERIIRBREIWET,
- THATHEDRICTTREG] 22 EBRSERTELTVSEHEEZEONEVNGEENHY T,
3) j=3,4

£96 I6EYFIATE—FOY—RYOYY

Yy—Ry8avYy S ERRE YR UEHA
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fo= 16 MHz B | fs=32.768 kHz B% | fc =16 MHz B¥ | fs=32.768 kHz B%
DV7CK =0 DV7CK = 1 .
£—FR
fc/21t fs/23 fs/23 128 u's 24414 us 8.39s 16s
fc/2? fc/2? - 8us - 524.3 ms -
fc/2% fc/2% - 2 us < 131.1ms -
fc/23 fc/28 - 500 ns - 32.8ms —

(FarZInfl) V—227vy 7 fcl2'[Hz] TH#A~E—RiZEy L., 300ms ZICEN VAL ZFESED

(fc = 16.0 MHz Ff)

LDW (TTREG3), 927CH /R4 LTCRADBRTE (300 ms + 27/c = 927CH)

DI

SET (EIRH). 3 JINTTCA BIY A A % 53

El

LD (TG3CR), 13H (BE Ry EfR 16EY FEATE—F
(ALl 12325

LD (TCA4CR), 04H 116 Ew b A TE—F (LAf) I28%E

LD (TCACR), OCH CHATRE—F
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TCACR<TC4S> I
Wgﬁ\j_x | | | |I | | | | | | | | | | | | | | | | | | | | | | | | | |I | | | | |

A=)
hoos

TTREG3
( Tz f)

TTREG4
(EAzf)

9.3.6

9.3.7

T )) )) T

' —BuRH hs —BrRH VP PZ R

. ! 507 Huy7

INTTCA E| Y AAHER ' ( ( |
) )

96 I6EY FEIAIYE—FEAAZI T Fr—kK (TC3+TCA4DIFE)

16 EYy FARYRAIUEE—F (TC3+4)

ZOE—REFTCIWMFDONLHL PRy P CHT S NT v 7 F5E—~RTT,

AT HI LA LmNAr— R T 22 LICED, 16y MR MY HE—R
ELTHERT D ENTEET,

TCACR<TCAS> [ XV # A ~AZ— &, Ty T ZDfEL XA~ LT XK (TTREGS,
TTREG4) @ FHEMEN 5T 5 & INTTCA IV IARERDFEAEL, BT 2R VT INET, B
TR T IVTHS TCIM T ATIDSEL F R =y DT EIZA T N7y i3 S v E T,

TC3 Ui+ ~Di/NA S VV AR, “H”, “L” b e bic2~<y oA 70T, iEo T,
B AREIINE M ¥ E NORMALL £ 724% IDLEL & — KRBT fo/ 28[Hz]. SLOWL, 2 ¥ 7-1% SLEEP1, 2
F— FFC fs/2% [Hz] &7 0 £7,

Z A~ LV ALAT T AL (TTREG3) v _EALH (TTREG4A) DIRIZERE L T 72EW (F A4~ 1
AL DO A ( EALED 7T OEERTEETA ),

1) ARV RHYUAEE—FEE. TCCR<TFF> % “0” IEAE LT &L, BEShELSEE. PDOJPWM)/
PPGj#FM S/ LANENEND S ERHY T,

E2) ARV AYURE—FEE, 24 YEERIC TTREG OBREEEEELAVNTLEEL, {RV IV EE—
KB, TTREGj IV 7 LR AR ELY ELADT, TTREG ADRTFEFEETBEIERICRBREINLET,
R>THA BRI TTREG| 2EEH X 2L BEEL TV IBEEBONAE VBN HY ET,

£ 3) =34

16 E'w F/SLRIBZESR (PWM) HAE— K (TC3 + 4)

ZOF— NI 16 By FOPWM HEITHIE—RTT, FAYIU L Z3 L 4% A T—
R 52212k, 16y hPWME—RELTHEATHZ ENTEET,

N7 ey 7 Eli3Nkray 7 TChHhO Y N Ty T L, TvT AT ZOEEZA VI AL
(PWREG3, PWREGA) SR EMMN —HT 2 L ¥ A v FIFA XK L ET WV I EBICH TV R T
T, A= RNT e —TH A~ FFA ZHOKIE L, X E2 7 V7 LET, /0B, 20O & X INTTCS
Bl IABDBRELET,

TC3 Ui ~D/NATI VIV ZAEIE, “H”, “L” L blz2~v o P A7 0TT, #E-7T, &
KEVINE B $13 NORMALL % 7- 1% IDLEL & — R T fo/ 24[Hz]. SLOWAY, 2 & 7= 1% SLEEP1, 2 & —
RB§C fs/2¢ [Hz] & 720 £,
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$9FE SEYMATAYLH (TC3, TCA)

9.1 WM

TMP86PM29BFG

RETHIENTEETOT, Eimdl [ A
W7 VT SNET,

% A < FIF4 1%. TCACR<TFF4> |2 L » CHIHIfE %
WO VA ARRETT, Uy MR, A~ FIF41X “07 |

(PWM4 St -3 B 13 7 A ~ FIFA [EO K L~ Vs ShvE§7)

PWM E— R PWREG4, 31X, 7 hLPRZ LD 2 B E 7o TWET DT, XA ~EifE
{2 PWREG4,3 OREMELEFETDHZ ENAHETT, A ~E{EH, PWREGS, 3 ~DF% EfHl
1L INTTCA H VAR TERIZE > T 7 P LKMENET, 7272 LY A < {EIER 3, PWREG4, 3 127 —
AERELEEZICY 7 FENET, PWREGS, 3 DEX B2 2179 & &%, %3 FAA (PWREG3),
ALl (PWREGA) DNEIZEERE L T IS W (F A~ LU AZ O FAM (CEAAE]) 72 OEH X TE &

\IJFFH

HA),
PWM H 71H, PWREG4, 3 1Zk LTV — Fans 2 FEITT 5 & PWREGS, 3 DFREMTIE /AL, v 7
L AZ DERFAENE T, o> T PWREGS, 3 2T LTS INTTCA E D IALE R E TOD

. AilE O PWREGY, 3 R EMENTHAAENE T,

PWM /1 %4T 2 56E1E. WO AR— b DM AT v F% 17128y FLTLIEIWN,

1) PWME— KRB, 24T L RS PWREGS, 3 ADEEAAE, INTTCA B Y AAERFLEER
(GEBIXINTTCA BIYRAHF—ERIL—F VRN ) ITT 2 TLES W, 24 I L PR A PWREGS, 3 ~DE
EFRAHE INTTCAE|YAABRD A A S VTN ER - IGA EEAHRPORLELEND 7 FBES

NB5H. RO INTTCAEIYRAABERETORE. BEMELELL/ULABEASINEZEDRHY FET,
E2) PWMHARICAAIEEILT BE., PWMA BT R4 A IEILEOHAREEZEFLET., HAKEEE
BEOLARIZEET BICIE, 24 TE1LEIZ TCACR<TEF4A> DRBEET2TLEEI W (2 4 7B LR
IZ TCACR<TFF4> DFEEEEE LAHEWNTLZEL),
Bl 2 A4<HhY B EIEEIZ PWMA I FE “H LRIVIZEET %,
CLR (TC4CR).3; 2 4 Z{Z1E
CLR (TC4CR).7 ; PWM4 i F % “H” LARILIZERE
;¥3) STOP E— REEHT HIHAIEL. BANRAIAIUFZEEZIELTL &L, PWM HAHIZ STOP £—

RZE#ET 5L, STOP E— FBREDYF—I V57 v THhIC PWIA IHFA S/ LA HASHET (
Y—RH Oy ELTle fc2FRIEfs ZRIRLIEBEA),

£9-716EY FPWMHEAE—F

Y—2R498vY S FREE ®YERLEAY
NORMAL1/2, IDLE1/2 E—F SLOW1/2,
SLEEP1/2 fc=A6MHZ B | fs=32.768kHz B | fc=16 MHz B | fs=32.768 kHz B
DV7CK =0 DV7CK = 1 g

for2lt fs/23[HZ] fs/2% [Hz] 128 ir's 24414 us 8.39's 16s

fc/2? fc/2? - 8us - 524.3 ms -

fc/2% fc/2% - 2 us - 131.1 ms -

fc/23 fc/23 - 500ns - 32.8ms -
fs fs fs 305us 30.5 us 2 s 2s

fcl2 fcl2 — 125 ns — 8.2ms —

fc fc - 62.5 ns - 4.1 ms -

(7v 77 a6]) JEH# 32.768 ms,

“H” L~LIE 1 ms DLV 2 &2 H 145
(fc = 16.0 MHz i)

—FERET D

LDW (PWREG3), 07DOH 1NV RIEDERE
. “ 3 — K o

D (TC3CR), 33H ,Ejji’ﬁbl:l v 49 % fc/2°, 16 Ev k PWM E— K ( F{zfl)
VITERRE
: & “0” — K (£

D (TCACR), 056H ,TF_Ft%JJ%%_ 0", 16 Evw b PWM E— K ( Lfzfdl)
I2ERE

LD (TC4CR), 05EH BAIRE— bk

Page 96




TMP86PM29BFG

TOSHIBA

¥FEFPYE (18 YOLLNI

1 1 1
R D <---teo - - - -2 - 285 YNMd
1 1 | 1 1 1 _ !
1
_ _ _ _ _ _ | v 2 LK
1
N mam— N N mrss— N Frssss — " A v
; JAA9T
P & 5 wo 0 0 ue ) GRS
; (=T )
py o X d a X Q ° VW yOIUMd
Y22 yOIYMd |\ 4oy 2 8 voapmd —A
o d 0 w o) u ; (Tl )
X T xm £€93dMd
YR g mo#_\sn_lk o2 £ eomumd —A |

|XHNHX X_0 X33 WHX?EX EQXHNHX X o x&&x”wx?%x ue XHHMX X o xu_u_u_u_vaHXTrcmx ue XHNUA X o g7t
ApigipigigupipipipixipipupikipEnEnEENnipinRR ARy _ LT w40

1
1
" <p441>40v0L
)
1

_ <SYO1>d0¥I01

SV F¥— K (TC3+TCADBE)
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$9FE SEYMATAYLH (TC3, TCA)

9.1 WM

TMP86PM29BFG

9.3.8

16 Evy hFTRATSIITINILARD R L— b (PPG) HAE— K (TC3 + 4)

ZOFE— RIIOMREE 16 B> RO PPG %479 E— KT,

BA<NT A3 AW A —REHTHZEICED 16y FPPGE—RE L THHAT S Z
ENTEET,

W7oy 7 713087 uay 7 THO UV NT v L, Tyl hHorFdOMEEXAAS < LT AK
(PWREG3, PWREG4) DR EMEN T2 & XA~ FIFA KB L F£9, I XX TEBICH T2 B
Ty L, A~ LT AKX (TTREG3, TTREGY) % iE & D—HTH A ~ FIF4 ZHONKHEZ L, DX
7 UTLET, B, ZOL X INTTCAE VAL RNFEEL £,

TC3 Wi ~DE/NAS 7LV AR, “H”, “L” Lb e hlz2wv oA 70T, o T, &
REVINJE BT NORMALL % 7-1% IDLEL “E— RIFC fo/ 24[Hz]. SLOWL, 2 ¥ 7= 1% SLEEPL, 2 &—
RIFC fs/24 [Hz] & 720 £,

Z A~ FIF4 X, TCACR<TFF4> |[Z X o> THIMIMEZRESTLH Z LN TEE I OT, Eimd | A
WTRO/SVABHAIEETT, Uty M, X A= FIF41L “07 1227 Y 7 &%,

(PPG4 BT &3 % A ~ FIFAED KR L~ B SET)

BB, AA~VLVAZT, T EAZRIONE (TTREG3 — TTREG4, PWREG3 — PWREG4)
WCRELTLIEEW (2 A~ LI AZ O Nl (LA ZTOEFZTEEEA).

PPG I ZAT 2 HAIE, O A= FOHNT v F %2 “17ICk y FLTSEE W,

(7va 277 56]) EH 16.385ms, “H” L ULt 1.ms DL 2 &4 114 2 (fc = 16.0 MHz )

K- ERET S

LDW (PWREG3),-07DOH XL RIEDERE
LDW (TTREG3), 8002H s EHADERE
. \ 3 —r
b (TC3CR). 331  EifEo-A J’7_’a_‘— fc/2°, 16 Ew k PPG E—F
L) IS8
. E “n” = — K
N TCacR), 057H ,TFFi%JJﬁJHI__ 0”. 16 Ew k PPG E— K
(R ) 1288
LD (TC4CR), 05FH HALTRE—

1) FTRISTINSWAD R L—hE—FEIL, 24 YEEPRIC PWREG), TTREGI DR EBEEZEE LY
WCKEEWL, A5 IR 2R L— FE— FB., PWREGI, TTREGI [F 7 FL X 2R E
WY FELADT, PWREGH TTREGI ~DEEMEIFEZTHABERICRBMEINET, #>TEA IEHES
I=PWREGI, TTREGI #ZZE8 2 3L BEEL TV SBEZBONEWNGELRHY FT,
3 2) PPGHARICAATEEIET B L. PPGATFIER A VBB AKEEZRIELET., HARELEE
DLARIIZERT Bz, B A EILRIZ TCACR<TFF4A> DIEEZEIToTLE S, 44 TEL LR
[T TCACR<TFF4> DEEZEE LGN TLZELY,
Bl 24T HYLABIEREIZPPGA T E “H LALIZEET 5,
CLR (TC4CR).3; # A ¥ {&1E
CLR (TCACR).7;PPG4 ¥ % “H” LAJLIZHRTE
¥3) i=3,4
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$9FE SEYMATAYLH (TC3, TCA)

9.1 WM

TMP86PM29BFG

939 9A—ZIIGTFYvTHOUAE—F

VAT L7 vy Y EmAl AR OM T A D L S ICHRIRGDLE L TEET 5 TO
DA T TR T OE—RTT, AA~ AV Z 3L 4% A — FEHiL 16 £
FE—FELTHEALET, Vr—I0 7T v 70 ZE— RN, &AEAE»SEBKRICED &
HLE L, RAENORARICHIVEZLEED 250 = NEHY ET,

E1) YA—IUFTYTHIUEE— KB, TCICR<TFFi> % “0” ICAEL T E&ly, BESAEES

IZ. PDOIPWMIPPGI B FM S/SILANEHESNBEZ ELnHY ET,

E2) UA—SIUITYTHYIVEE—FREIK, 24T LT X2 TTREGS, 3D THL 8 E v FIE—HizHE DR

NemY, LB EY FOAD—BBEELYET,

$3) i=3,4

9.3.9.1

BEKEI A —I 297 v ThoU8E—F
(NORMAL1 — NORMAL2 — SLOW2 — SLOW1)

KEW 7 vy 7 fs PMEIRKRENOLZE L TCRIEFTAIETO T +— I W7 X o TR &R
HE—KRTT, XA ~EBAX—KZHDHAENT, SYSCR2<XTEN> % 17 ICREULIEKAK 7 7 v
7 RIS EFE T, TCACRTCAS> ITE VA A AHL — Mg, DU BB EFA~< VT AKX
(TTREG4, 3) X E & D —F T INTTC4 FIVIALBERMDREAEL, WX VT SNET,
INTTC4 H| W iAZY — B AL —F VN TH A& EIL LT, SYSCR2<SYSCK> % “1” |Z3/E
L., VAT A7 80y 7 E@&AE»BIREEICE B2 £9, 20K, SYSCR2<XEN> % “07 |
WEL, BENKI gy s 2EIELET,

®9-8 BEARIVA—IVIT7YyTAD2E— FOXKERM (fs = 32.768 kHz BF)

B/ ERR (TTREG4, 3 = 0100H) R ARERRH (TTREG4, 3 = FFOOH)

7.81ms 1.99s

(Z7a 77 A6)) TC4, 3 TIREIN Y 2~y OZE LT~ RIFZHERE., SLOWL T— R~ &z

SET (SYSCR2).6 “SYSCR2<XTEN> — “1”
LD (TC3CR), 43H (TFE3'=/“0" , y—R40w¥ fs, 16 Ew FE— FIZE
LD (TCACR); 05H STFF4= “0" Y+ —3I VP 7y ThYraE— RIZEE

T —IV Ty THEEEY b

LD TTREG3), 8000H
( ) (RIRBOHMECTHBEZRELET)
DI IMF < “0”
SET (EIRH): 3 (INTTC4 B Y A % 357
El JIMF < “1”
SET (TCACR).3 :TC4,3 R4 —
PINTTC4: CLR (TCACR).3 (TC4,3&X by
ET (SYSCR2).5 : STSC§2<SYSCK> - ~ )
(YRTLVOY Y EBRERICOVER)
CLR (SYSCR2).7 : SYSCR2<XEN> «— “0” (BEKy O v &iLt)
RETI
VINTTCA4: DW PINTTC4 (INTTCARY B F—T L
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9392 EBERE9A—ZVITF7VvTHHOUEE—FK
(SLOW1 — SLOW2 — NORMAL2 — NORMAL1)

EEN 7 vy 7 fe MEILIRIEENDLZE L CRIET2ETO U+ —I 07T v 7 &2 e+
HE—RTT, XAEAX—FIHEDHHIT, SYSCR2<XEN> % “1” [ZRELEAK 7 a7
FRIRIEFE T, TCACR<TCAS> [C LW XA ~AF— .k, hU UV ZEEX A~ LI AH
(TTREG4,3) T L D —E T INTTCA BV IABLFERNEAL, BN 7 VT INET,
INTTC4 |V ALY —E A )N—F N TH A < &%=k L71=%. SYSCR2<SYSCK> % “0” IZi% &
L. AT A7 vy 7 2REENSEBRICEY B2 £, £D#% SYSCR2<XTEN> % “0”
WRREL, KA vy s 2 EELET,

K99 BRARIA—IVITYITNhIUEE— FORERMH

/IR ERRT (TTREG4, 3 = 0100H) BRRERM (TTREG4, 3 = FFOOH)

16 us 4.08 ms

(a7 5H) TC4, 3 TEHEK Y v v 7 ORE LT-RIEZMHER% NORMALL &— Rotln %z
SET (SYSCR2).7 ;' SYSCR2<XEN> < “1”

; TFE3= “07 , v—X ¥y Oy fe,

LD (TC3CR), 63H R N
716 Ev FE— FIZERE

i TFFA= 0" , 94— 979 ThI 8 E—F

LD (TC4CR), 05H .
VICERE
D (TTREG3), OF800H I =TTy 75%%‘1 ’i-lz v bk
(RIRBOBHETHBEZRELET)
DI i IMF — “0”
SET (EIRH). 3 J INTTC4 B1Y ;AH % 35
El D IME < “1”
SET (TC4CR).3 ;. TC4,3 X% — b+
PINTTC4: CLR (TC4CR).3 ;TC4,3RA by
elR (SYSCR2).5 3 Sj(SC_R2<SYSCK> <—_._ 0. .
(PRTLYAY Y EERKICUYER)
CLR (SYSCR2).6 ; SYSC‘R2<XTEN>+<— 0
(EBERARI By IEL)
RETI
VINTTC4: DW PINTTC4 JINTTC4A R AF—T )L
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EoE BEFYFEATAYL4E (TC3, TCA)
9.1 ek TMP86PM29BFG
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TOSHIBA

TMP86PM29BFG

% 10E 8

Ev k24 <HhH2 4 (TC5, TC6)

10.1

F—noo—

PWME— K

fc/2 or fs/23 3|
fc/2" —»

fc/2° —>»

fc/2® —»

fs—p]

fc/2 —>»

fc —>»
TCce HF [ >

IOGTMMOO®m>

S

’7'J7/7J

INTTC6
B YRAHER

—>|8t v T J7°73'7/9|

+V

~o TC6S

PDO, PPGE=F

TC6M €—
TC6S

TFF6 (—|

A

\
TC6CK

TC6CR

=
S

| TTREG6 || PWREG6 |

|~

PWM, PPGE— K

'J7 b

fc/2M or fs/23 —>
fc/2" —>

fc/2® —»

fc/2° —>

fs —>>

fc/l2 —>

fc —>»

O@TMOO >

T

SEY FTYThH A F—

TC5M €—

TC5S 4—‘

TC5CK

TC5CR

J;g/ o
A—
F)

| TTREGS || PWREG5 |

16Ey FE—

AA42E-FR

10-1 8EY FB2A4<THD 55,6

Toggle
Q
Set
Clear
24 < FIF6

PDO6/PWM6/
PPG6 i F

Y

7 3a—=Fen| oo, PWM,

PPGE— K
TFF6

INTTCS

& B YAHER
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$£10E 8EYFEATHhIU 4R (TC5 TC6)
10.1 #@RE TMP86PM29BFG

10.2 il{E

HA<H T HBIXH A~ D A5HfEI L A% (TCECR) E2RKD8E » h ¥ A~ L VAKX (TTREGS,
PWREGS) THilffl S 41 £

BRAINIUZEDRAILIRE

TTREGS 7 6 5 4 3 2 1 0

(001EH)
RIW (#IHAME : 1111 1112)

PWREG5 7 6 5 4 3 2 1 0

(002EH)
RIW (#DHAME @ 1111 1111)

E1) BATEEDIEL. FAILTURE (TTREGS) DREMWELEE LA TL EEL,
¥2) 816 By F PWM E— FLADBIEE— FTIX. 24 YEEPIZE2ATL R4S (PWREGS) DBREMEELEELALNTL
2&Uy,

BARADUEZ5HELORE

TC5CR 7 6 5 4 3 2 1 0
(©01A% | — | TC5CK | TC5S | TC5M ( ##3fE:*000 0000)
NORMAL1/2, IDLE1/2 £~ F SLOW1/2
SLEEP1/2
DV7CK =0 DV7CK = 1 F_p
000 fo/2lt fs/23 fs/23
001 fcr2? fc/2? —
010 fc/2® fc/25 —
TC5CK | Btk 0w 2 :&IR [Hz] RIW
011 fc/23 fc/28 —
100 fs fs fs
101 fc/2 fc/2 —
110 fc fc fc (3% 8)
111 Reserved
D OEMEELE& DOV AY YT
TC5S AL TR —FKHH ) RIW
1 B ERALh
000: 8EwrE2A<
001: Reserved
010: Reserved
C5M E-hS \ RIW
i BR 011: 16EwY FE—F
(BE—FEIRIETCOMIZTHRELTLEEWLY)
1*  Reserved

E1) fo,@EKY B Yy [Hz] fs; ERKY A v [Hz]
5¥2) 24 <EEFIX. TC5M, TC5CK, TFF5 DBREEZEF LB TL &L,
E3) A4 TEBEFEL (TC5S="1"—"0") T 5 & &L, TC5M, TC5CK, TFF5 DR EFEE LLE LT &L,
=1 L2 A X ZBERAMR (TC5S ="0" — "1") T B &L E(E. TC5M, TC5CK, TFF5S DR E#EFT A EMNTEET,
F4) 16EY FE—FTHEATIHEE. BIFE— FOEREIX TC6CRTCO6M> [IZTATLY, TC5M (& "011" IZEIE L TL 2 &L,
E5) 16 Evy FE—FTHEATSIHE. V—RXIA VI DERIE TCECKITTITL., 24 IR E— MMilfil, 24 < F/F OFil{H
IZDULVTIE TC6CR<TCBS>, TC6CR<TFF6> [CTHREL TL &L,
E6) BMEIOVIDBRIE. FAYOBEE—FICKYHBRIAHY ET, 3L <IEFFR10-1, X102 #SBL TS,
ET7) AARLCRIDEBTEEE. FAIOEBEE—FICEYHBEIHY FET, FLLIERL10-3ZSBL TS,
;£8) SLOW, SLEEP E— FEDEIMEI/ Ov Y fcld. SRR+ —I VI 79 TE—RFELTOAERTEET,
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TOSHIBA TMPSEPM29BFG

HASHTUHBIIH A~ H6HlfEH L A% (TC6CR) L2RKD8E » ¥ A~ LV AX (TTREGS,
PWREGS6) THillffl S 41 £

BRAINIUZE6DEAILIRE

TTREG6 7 6 5 4 3 2 1 0

(001FH)
RIW (#IHAME : 1111 1111)

PWREG6 7 6 5 4 3 2 1 0

(002FH)
RIW (#D#AfE : 1211 1111)

E1) BATEEDIEL. FAILTURE (TTREGE) DREMELEE LAV TLLEELY,
¥2) 816 £y F PWM E— FLADBIEE— FTIX. 24 YEEPIZE AT LR 4L (PWREGE) DREMEEZLEELALTL
2&Uy,

BARHI VR 6HIHLIORS

TC6CR 7 6 5 4 3 2 1 0

(001BH) | TFF6 | TC6CK | Tces| TC6M (#D#3{E : 0000 0000)

07
TFF6 | %4 < FIF6 O#lf RIW
@ 1| &y b
NORMAL1/2;IDLE1/2 E— F SLOW1/2
SLEEP1/2
DV7CK =0 DV7CK = 1 Fp
000 fc/2lt fs/28 fs/23
001 fc/2? fc/2? —
010 fc/25 fc/25 —
TC6CK | EifEs Oy & iR [Hz] ¢l c. W
011 fc/23 fc/28 —
100 fs fs fs
101 fcl2 fcl2 —
110 fc fc —
111 TC6 HF AN

TC6S | B4R E— Rl g R E T RIW

000: 8EwW RAAT/IARYEADIUAE—FR

001: 8Ew rFTOI ST IILTINA ZFH A (PDO) E—F

010: 8 Ew h/VULRIBZEEAH A1 (PWM) E— F

Tcom P ——— 011: Rest?rved ‘ RIW
100: 16 EY AL IARV NIV EE—FR

101: 93—z 57y ThovaE—F

110: 16 Ew h/YULRIBETAHE D PWM) E—F

11 16 Ev k PPG E—F

E1) fo, @EKRY BYY [Hz] fs; BRKY A v [Hz]

5¥2) 24 <EEFIL. TC6M, TC6CK, TFF6 M/REEZEELHELTL &L,

E3) A4 TEBERFEL (TC6S="1"—"0") T 5L E[L. TC6M, TC6CK, TFF6 DRTEFER LLE LT &L,
=1 L2 A T ZB1ERAMR (TC6S ="0" — "1") T B L E(E. TC6M, TC6CK, TFF6 DR TE#EFT A EMNTEET,

E4) TCoM=1*DEE (16 EY hE—FOLEAIDEE) (L, TC6CK DFREICHFELEL . V—RIAYYIETC5F+—/\7
A—{ERICHYET,

X5 16EY FE—FTHEATIES. BEE— FORBRIETCOM IZTITLWET, £D & E, TC5CR<TC5M> [£#47 "011" I
BELTLCESL,
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®I0E 8EY FEA4THI L4 (TC5 TCH)

10.1 &Rk

TMP86PM29BFG

i 6)

E7)
i 8)
X9

16 Ey FE—FTHEATIHE. YV—RXV B Y9 0OREIRIL TC5CR<TC5CK> [TTITLY, #A4 YR A — hlEl, 24 < F/
FOHIEIZDLNTIXZ TCBS, TFF6 IZTHREL TLEELY,

EEO O v DERIE. 2AROMEE—FICKVFHEIRASHY FF, 2L <I[EFR 10-1, R 10-2 ZBHBL TS0,
BATLORIDEEERF. FAIOBEE—FICEYFIRAHY ET, FLIFKRL0-3ZFZSRLTLEE,

PDO. PWM, PPG E— KR T %15E. TCICR2<TC60UT> M "1" ICHRESN TS L2 4 IHAHFMH/LR
PHEAShFERA. HOTINODHFNS/ULREH AT HIZIE TCICR2<TCE60UT> & "0" ITERE L TLFZ& LY,
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£ 10-1 BEE—FEERATESDY—XY Oy Y (NORMLALL/2, IDLEL/2 E— FEF)

fc/2lt TC5 TC6

BEE—F or fcr2’ fc/2® fc/2® fs fci2 fc #HF HF

fs/23 A% A
8EY a4 o o) o o - - - - -
BEY R ARUFAIUA - - - - - — — _ o)
8 Ev  PDO O o e} e) — - a — —
8 Ev k PWM O (@] O O O ©) O - -
1BEY FaAT o o o o - - - - -
YE—IVITYThYUL — - — - ¢] = - = -
16 Ev k PWM O (@] o O o O ©) = -
16 Ev k PPG o) ¢) @) 0] — — - AN _

1) EVYRBMEW6EY FEAT, DF—S2J 7y THD A 16 EY FPWMY 16 EV EPPG) DY —RY A VY I(E
THIE s M (TC5CK) ICTHRELTL &L,

% 10-2 BiMffE— FEERATESY—X- 0y (SLOW1/2,SLEEP1/2 E—FH)

fc/2lt TC5 TC6

BEE—F or fc/2’ fc/2° fc/23 fs fe/2 fc i#HF W

fs/2® A% AR
S8EvY IS @) — — — N 4 — _ _
BEY R ARUFADIUA - — + - - - - — 1o
8 Ew k PDO 0 - - - - — - - —
8 Ev kPWM e} - — kG o) — - — —
16EY R2AT ) - - - — - - - —
YA—IVITYTNIIH > - - 4 - - o - -
16 Ew k PWM o) - < 4 o) _ - — —
16 E'w k PPG ) . — - - - - — _

1) 16EYKEMEWEY FEAT, 94— JFvThHoU5a, 16 EY FPWM, 16 Ew k PPG) DY —XY AV Y
[FTFHLE v ME| (TC5CK) ITTEHREL TS,

£ 10-3 LEBAL A AADREMEICET 2HIH0FEE

BIEE—F LURSADREE
BEYFEARIARY MO A 1 < (TTREGn) < 255
8 Ew Ik PDO 1 < (TTREGn) < 255
8 Ew k PWM 2 < (PWREGH) < 254
B6EY rEAY 1 < (TTREGS, 5) < 65535
YA—IVGTYThYIUAE 256 < (TTREGS, 5) < 65535
16 Ev k PWM 2 < (PWREGS6, 5) < 65534
16 Ev + PPG 1 < (PWREGS, 5) < (TTREGS, 5) < 65535 7 (PWREGS, 5) + 1 < (TTREGS, 5)

F) n=5-6
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$£10E 8EYFEATHhIU 4R (TC5 TC6)
10.1 #@RE TMP86PM29BFG

10.3 #4HE

BASHIT L HBIIE8EY PIA~E—FR, 8EY hA RV NI DU ZE—R, 8ty N Fars I~
TNT A X T (PDO) E— K, 8 By RV REERE T (PWM) E— R23b 0 £7, £/, A4 ~H
X 5,6(TC5,6) % 125D 16y N A~E L TEESELHELARETT, 16y R A ~ELTOD
BEICIE, 16 By hEA~F—F, U —3 00T v 7 h U ZF— Ko 16 By b2V AR
PWM)E—F, 16y h7a 2/ I~7 A L2V =k b— M (PPG) E—=RKAH Y £7,

10.3.1 8EwY 24 TE— K (TC5, 6)

ZOFE—KNIINE /oy CHU L N v TH5E—RCE, T T T ZOfEEA A~ Y
A4 J(TTREG)) X EMEMA—ET 5 & INTTCj FIVIABRERBBEL, Ty T O EZRN7 VT I
T4, UL AT UTHRLI T NT PRk LT,

E1) Z4TE— FEE. TCCR<TFF> % “0” ICEE LT &L, EESNAZVESIZ. PDO/PWMI/PPG] i
FNSNILRADBEASNEEAHYET,

E2) AATE— KRB, 24 YEEPIC TTREG DEREMEEEELHWTLZEL, 24 E— 8,
TTREGj &Y 7 FLOR AR EBY FRBANDT, TTREGIANDREMEITEETBEIERICRBRSNLET,
HOTRATEERICTTREGI 2EEEZ 2 LBELTLRBEEEOLNGVBANHYFET,

£3) j=5,6

£10-4 3A4XAHI A5 6DY—RoAyY (RAEZOYY)

V=29 BvY HREE =K ER E FEE
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fc= 16 MHz B |/fs’=32.768 kHz B [ fc=16 MHz B | fs=32.768 kHz B

DV7CK =0 DV7CK =1 E—FR
fc/2l [Hz] fs/23 [Hz] fs/2% [Hz] 128 us 24414 (I's 32.6 ms 62.3ms

fc/2’ fc/2’ - 8 us - 2.0ms -

fc/25 fc/25 — 2 us - 510 us —

fc/23 fc/28 A 500 ns - 1275 us -

(FR770H) V=22 RyY fol 2[H CHAvE< Fict v b L, 80 us BICHIDIABERAS TS
(ZA~Hv 46, fc=16.0MHz Ff)

LD (TTREGS), OAH (A4 LTORBDERE (80 is + 27/fc = 0AH)

DI

SET (EIRH). 4 ; INTTC6 &I Y JA A+ % 35 Al

El

LD (TC6CR), 000100008 (BEI Ry EfR 8EY FEA4TE—RIZHE
LD (TC6CR), 000110008 TC6 XA —k
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TOSHIBA TMPSEPM29BFG

TC6CR<TC6S> I
W'&B \/ _Z 1 1
A=k ! !

hH s IX X2Xs Xf;:an 1 Y 2 Xf;:an )@x 0

((
TTREG6 2 X n ¥
))

INTTC6 B Y ;AHER

—ﬁl?ﬁﬂ:}\ /73’7./’5'7')7 —EiRH 73'7J’i‘7')7

K 10-2 SEY FRAYE—FRA IV Fv—Fk (TC6 DIHFE)

10.3.2 8EY MRV AHD U2 E— K (TCH)

RS N TCj 4 WA ATDONE TR Ty P TATS NT v 7T HE—=RKCY, TvT oy
2 DAL TTREG) SR EMEN—E 35 & INTTC] Bl VIAHERNEAE L T FH 2N VT Eh
T, AvE 7 IVTHS TC i FANIDILG IRV =y T Lilh v N7 vy 7 LET, TCj b
F~DENATISVANEE, “H, ‘L7 bk Bz 2w oA 21T, Licin-> T, &KH
INE %L, NORMALL, 2 ¥ 7213 IDLEL, 2 F— FEET fc/24 [Hz]. /SLOWL, 2 ¥ 7=1% SLEEPL, 2 & —
RIEC fsf24 [Hz] &£ 720 £,

E1) ARV RAYULE— FBEE. TCICR<TEE> % “0” IZAZE LT A&, AZShiLESE, PDO)
PWM/PPG] S FM S /LRAH AT B ENRBY ET,

E2) ARV EAYUEE— R, B4 YEERIC TTREG) DBREEELTELHEVTLEEN, 1AV LAY
VA E— KB, TTREGj &7 LR AR ERY FEAD T, TTREG] ~ADE Eﬁl;i%%zu&k
RBRENET, foTH A YBHEDPIC TTREG £ ESTHZ S LBELTVABEE B OB MEELSH
EX IR

E3) j=6

TC6CR<TC6S>

4 I
1 1

TC6 #iF A H | |:| | | | | |55| | | | l | | l | l | | | l | l | | | |
1 1

nUE o: I)( 1 :XTIX'iI n-1 1 0
. (« (« | !

TTREG6 ZX n J ¢ ] J ¢

INTTC6 B Y AAHER

|

=

i3
}
N

o

N,

\

N

| 5

=

i

EE
AU
=g
S\

N

K103 SEY FARULMHIUVEE—KRKEALAI VT Fv— bk (TC6DHBE)

10.3.3 8Ewy rTOST ST TIL F/A( ZFH B (PDO) E— K (TC6)

ZOF— RIXPDOj Wi DT 22— « 50% O/ VA )T 5E— K TT,

Wiz a7 Chor b7 v 7L, TTIREG) £ D—FH T L&A~ F/Fj EWEKEELT v T oy
a7 VT LET, D& INTTC) HIVIALERNBIA L £, PDOj 1005 1L K A ~ FIFj LD
KEE L~ LA S E T, 2B, Z A ~ FIF X TCJCR<TFFj> IZ L » TIEEDEAZRET H Z &
NTEET, Uty M, Z A~ FIF X “0” (b Sh £,
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$£10E 8EYFEATHhIU 4R (TC5 TC6)
10.1 #@RE TMP86PM29BFG

I TG T NT AL ZHNEATOGAEIZ N0 R— O Z7 v F 5“1 Ity FLTEE W,

(7va 277 5p]) TC6 ZMiH L, 1024 Hz ® /v A % H 7 (fc = 16.0 MHz)
R— b ERE

LD (TTREGS), 3DH :1/1024 + 27/ic + 2 = 3DH
LD (TC6CR), 00010001B (BE Oy o % /27, 8 By +PDO E—RIZEE
LD (TCBCR), 00011001B ;TC6 RA— b

1) FaISITILTNATHAE— FEE. 24 YEERIC TTREG ORTEBEEZEBE LLEWTLEEN, 7
OS5I ITILTNATHAE— LB, TTREG] [ZY T L PR AEBRELYFEEAD T, TTREG) ~DK
EEFEEBIAERICRBMEINET, o THAYHERICTTREG #E B2 5L BT LTLSEEE
BonBWNEELRHY FT,

¥2) PDOHARIZHATEEIET A&, PDOj TS A T ELEBEOEAKELRIELET, HAKELEIE
DURIIZERET DI, 24 IIELLKIC TCICR<TFFj> DigEEToTL S, EL, 247 EL
EREFIC TCICR<TFF> MFREEZEB LGN TL &L,

Bl: 24 hY U2 {EILFIZ PDOj T % “H” LALIZEET 5,
CLR (TC|CR).3; 44 ¥ {&1L

CLR (TC|CR).7; PDOj imF & “H” L NJLIZEK
E3) j=6
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TOSHIBA

HYZ U1 OHTTS

|

N

KFLLY(1[E 9OLLNI

+45904d

4 434/ M_

o4/ 2 b &

X ¢ 993411

0 1 Zey4]"4

1
1
) <9441>80901
1
1

_ <S921>42901L

YT Frv— bk (TC6 DIHE)

-
=~
~

10-4 8EY ~k PDO E— K& A
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®I0E 8EY FEA4THI L4 (TC5 TCH)

10.1 R

TMP86PM29BFG

10.3.4 8 Ey h/NLRIBZEER (PWM) HAE— K (TCH)

ZOE— NINMEE8 By hOPWM I E{T9E— T, W/ rny 7 ThHU T v 7L,
Ty Y X OfEE PWREG) sXEMEN BT 5L XA~ FIFjEAREELET, BT ZIEEHIT
AT T w7 L, A=N"T7a—THA Y FFEZHONEEL, AV 227 V7 LES, 2ok
X INTTCj B D AR FRNFEA L FT7,

% A< FIFj X, TCJCR<TFF> IZ X > THIMMEA SR ET 5 Z LN TE EFT DT, Egmdl / AFmE
THOSNVABHARFEETT, Vky ME, XA~ FFj X “0" 127 VX SNET,

(PWM; Sl - B I A ~ FIFEO R L ~/Li3 ) SvET)

PWM E&— KD PWREG] (%, 7 hL Y ARZ LD 2 Bk e s> CTNET DT, Z A ~EETD
\Z PWREGj DX EMAEL T 5HZ ENARETT, Z A ~EIEF. PWREG] ~Di% EEIL INTTCj #I
DIABTERIZE STV 7 PLKMENET, 7272 LY A ~EIERE, PWREG) (27 — X 7% E L1
BE#IZY7 hEanEd,

PWM 775, PWREG] IZxf L TV — R & FEIT79 5 L PWREG) O EETIEARS, 7 M
CAZDENGRAENET, #o T PWREG] ##%E L TH S INTTC) BV iA&ER F TOMIT,
il > PWREG) i EE AN AIA LAV E T,

PWM 1217 5 i 11d, WO R— s F 21" I2ky F UTSTEENY

1) PWME—FBE, 24T L P RY PWREG) ~ADEEAHE. INTTCjEIYAAERZKLEER (BF
X INTTCj BIYURAA Y —ERIL—F VR ) ITT>TLEE W, 4TI LIRS PWREG ~DEZAH
EINTTCj EIYRABERDAA S VTN ER25E. EEAARTOFRELEN ST bEIESh ST
H. RO INTTCjEIY AABERETOM., BREBLELGD/NNIWABPHASNETENHY FT,

E2) PWMHARIZAAIEELTEE, PWMHFIES 1 TELEBOHAREERBFLET, HAKEEZEE
DUARIVIZEET BIZIE. 24 TEILEIZ TCICR<TFFj> DRMEEToTL &L, EEL, 24 7EL
L FIFIZ TCICR<TFFj> OBREEZLER LA TLIZELY,
Bl 24 THY U2 ELEIZPWM HFE “H LALICERET S,
CLR (TC|CR).3; # 4 <{Z1L
CLR (TC|CR).7; PWM| 1% “H” LRILIZERTE

E3) PWM i Ad, STOP E— FZEET 5F5EIE. 24 IEELLTHS STOP E— FERBEIL T EELN,
BAIEELEESICSTOP E—FZEIL, S5ICY—RI0OvZELTle, fof2 L fs AEIRENT
WBBAE. STOP BREDI+—3 2 F 7 v FhISPWM HFMS/ULADH A EhET,

X4) j=6

% 10-5 PWM HAE—FK

V=245 8vY SMREE #®BYERLEAH
NORMAL1/2,IDLEL/2 E— K SLOW1/2,
SLEEP1/2 fc=16 MHz B | fs=32.768kHz B | fc=16 MHz B [ fs=32.768 kHz B
DV7CK =0 DV7CK/= 1 Tk
fc/2tt [Hz] fs/23 [Hz] fs/23 [Hz] 128 us 24414 us 32.8ms 62.5 ms
fc/2” fc/2? = 8us — 2.05ms —
fc/25 fc/28 - 2 us - 512 us —
fe/28 fc/28 = 500ns - 128u's —
fs fs fs 305us 305 us 7.81 ms 7.81ms
fc/l2 fc/2 - 125 ns — 32 us —
fc fc - 62.5 ns — 16 us —
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TMP86PM29BFG

TOSHIBA

RKEFLY[E 9OLLNI

" e N . >
o> <o <o <----- - £ 9NN
I_ _ _ _ _ | m odH 2 b &
N mam— N mai— N msm— N ms— !
5 d 5 w 5 o u ¢ EYGANCA
>l_h\ ANyrcx ANca s
° w X ° u XM 9934Md
YR 993-Md I\ 1PV R 2 9OFUM A m
x ”MX X o X XHNMXTEX XHNHX X o X = XHNNXTCX XHMMX T X0 X34 XHNNXTCX u XHNUA T X Gy

%gggg N

<9441>40901

_ <§901>40901

VO F¥— bk (TC6 DIFEHE)

-~
=~
~

X 10-5 S EvY r PWMHEHE— KA A
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®I0E 8EY FEA4THI L4 (TC5 TCH)

101 #&AL TMP86PM29BFG

10.35 16 Ev k% 4 TE— K (TC5 + 6)

ZOE—FREFENH I/ ey s THY Y v T v 95— RTY,

FARNTZE L6 2TNTNAAT— T HZLICED, 168y hFA~E—FEL
THEHRTHZEMNTEET,

TC6CR<TCBS> IZ L W X A ~AHX— &, T v T U O ERA~ LT AH (TTREG5,
TTREGSE) ¥ EMMN—EH T 25 & INTTC6 IV IARTRNFHAEL, Ty T A ERNI VT SNET,
I ETIVTHREI T Ty Ik SN ET, F A~ LY AZ IR &9 FALM (TTREGS) . |k
AL (TTREGE) DNAIZERE L CL W (FX A~ LU AZ O P EVED 72 oEFE T T £¢
Ao

84T E— FBIE. TCICR<TFFj> % “0” ICEE LT £ &L, AEESNAELESIE. PDOJ/PWM|/PPG] i
FNSNILRADBEASNEEAHYET,

BAIE—FBIE, 24 IHEFICTTREG] DREMBEER LB TLEE L, 44 T E—=FH.
TTREGj &Y 7 FLOR AR EBY FRBANDT, TTREGIANDREETEEEZERIIRBRIAET,
HoOTHAAREERICTIREG] 22 B2 EBEL TV IHEEEONAMEAAHYET,

¥3) j=5,6

E1)

x2)

#106 16 EY FEATE—FOVY—RHOYY

Yy—Ry8avYy S ERRE YR UEHA
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fo= 16 MHz B | fs=32.768 kHz B% | fc =16 MHz B¥ | fs=32.768 kHz B%
DV7CK =0 DV7CK = 1 .
£—FR
fc/21t fs/23 fs/23 128 u's 24414 us 8.39s 16s
fc/2? fc/2? - 8us - 524.3 ms -
fc/2% fc/2% - 2 us < 131.1ms -
fc/23 fc/28 - 500 ns - 32.8ms —

(FarZInfl) V—227vy 7 fcl2'[Hz] TH#A~E—RiZEy L., 300ms ZICEN VAL ZFESED
(fc = 16.0 MHz Ff)

LDW (TTREGS), 927CH /R4 LTCRADBRTE (300 ms + 27/c = 927CH)

DI

SET (EIRH). 4 JINTTC6 BlY iAH % 3

El

LD (TC5CR), 13H (BE Ry EfR 16EY FEATE—F
(ALl 12325

LD (TC6CR), 04H 116 Ew b A TE—F (LAf) I28%E

LD (TCBCR), OCH CHATRE—F
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TOSHIBA TMPSEPM29BFG

TC6CR<TC6S> AI |
pryy U UL UL LI
hos 0:X1X2X3><2tan-1>(/;r)Q<1X2Xi 1XE>( 0

% 3 £ £
TTREG5 2X n
(FHzE) ; 45 45 ;
. (( (( .
TTREG6 2 m o X
( LGz

((

! )) )) !

! — B nYLAH ~ Bt AYUAR

. ! 7U7 o7 !

INTTC6 & Y JAAHER \ (« (« \
) R

10-6 16 EY R AYE—FKARAA IV Fvy—F (TC5+TC6 MIHFE)

10.3.6 16 Ew k/NLRIEZEFR (PWM) H1E~— K (TC5 + 6)

ZDOFE— NI ME 16 By O PWM D EITH9FE— R CTo, XA DT H5L 65D Ar—
P+ HpZ L2k, 16 Yy FPWME—=RELTHHATAZERNTEET,

W7 ey 7 ChHO Y NT v T LT T T 2DfEEH A< L2 A% (PWREGS, PWREG6) 7%
EMEN BT DEXA~FIF6 E X LE T H T LS BICHT U R T v T L, A—"78a—T
A A< FIF6 ZFHONKHE L A 2% )7 LET B, 20 L X INTTC6 H W iIAANHAE L ET,

X A < FIF6 %, TC6CR<TFF6> IZ X » CTHIHEZRTET DI ENTEEITOT, Eimdl / &fmEn
TN VAL DFEETT . Uy M, XA = FIF6 1L “0" 127V 7 &hET,

(PWMB Jifi -7 5 134 A ~ FIFG D s L~ L3 i) S E T )

PWM £— R PWREGSE,5 i%, 7 LR E LD 2B & 7o TWET DT, XA ~EE
HlZ PWREGS,5 DREMAZET T 5 Z LW REETY, Z A vBEifEH,. PWREG6, 5 ~O &% EH
IXINTTC6 E VD IABRFRIZE > T/ M UKBESVE T, 7272 L A ~ 45 (L FF X, PWREGS6, 5 |27 —
B EBELTEBZICY 7 FENET, PWREGE, 5 DEX K Z 2179 & 13, 4 FALH (PWREGS),
A (PWREGGE) DNAIZERTE LTSS W (XA ~ LI AZX O A (A 72T OET I TEE
A ),

PWM Hi /39, )PWREGG, 5 I1Zxf LTV =~ R d & FE(T79 5 & PWREG6, 5 D% EM TiE7z<, ¥ 7
LB OB FEHSAENFE T, 6> T PWREG6,5 2 E L TH 5 INTTC6 E| D ALE R E TD
R, (RiTE 0D PWREGS, 5 3R EIE Gt A TN E T,

PWM A1 %#A1T 95E13, WO FR— b DOWENT v F% “17icky FLTL X,

1) PWME— KB, 24 YUY R4 PWREG6E, 5 ADEEAHA(E, INTTC6 B|YIAHBRFEEBER
(EEIEINTTCE BIURAAY—ERIL—FURN) IZfToTLIZE W, 24T LIRS PWREG6, 5 ~DE
EFRAHE INTTC6 B|YRABRDA A T VW ERH>2I5A. EEAHRPTOFRRZELREND 7 FEES
N5, RO INTTC6 BIYRAABERETOM., BHEMBEERLDNNADPHEHASIEZENHYET,

E2) PWMHAHRIZAAS TEZIET DL, PWMG IFIEH 1 TELBOHTREEZRELET. HAKESEE
BOLARIZEET BI2E, 24 T{ELHIC TC6CR<TFF6> MIREET o TL FE N (2 4 L & FERE
IZ TC6CR<TFF6> MR EZEE LAWTLLZEL),

Bl B4 HY LR EILEIZPWME HEFE “H” LALIZEET 5.
CLR (TC6CR).3; % 1 < {Z1L
CLR (TC6CR).7 ; PWM6 I F % “H” L AJLIZEHRTE

3) STOP E— R#EEENT S5AIE. FRICFATHh I U2 EFLELTLLESL, PWM HAHIZ STOP E—
REEETH L. STOP E— FEBBREDYA—I V57 v THIZPWME SBFM S/ LA A ENET (
Y—ARHOwHELTHe a2 E¥t=ldfs ZRIRLEBA),
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®I0E 8EY FEA4THI L4 (TC5 TCH)

10.1 &Rk

TMP86PM29BFG
#10-7 16 Ev rPWM HAE—F
V—Ro8avy EREE #YRLAH
NORMAL1/2, IDLE1/2 E— K SLOW1/2,
SLEEP1/2 fc=16 MHz B | fs=32.768kHz B [ fc =16 MHz B | fs=32.768 kHz B%
DV7CK =0 DV7CK =1 T—F
fc/2tt fs/2% [Hz] fs/2% [Hz] 128 us 244.14 ys 8.39s 16's
fc/2’ fc/2’ - 8us - 524.3 ms -
fc/2° fc/25 - 2 us - 181.1'ms -
fc/28 fc/28 - 500ns £ 32/8'ms -
fs fs fs 305us 305 us 2 s 2s
fcl2 fc/2 - 125 ns - 8.2ms —
fc fc - 62.5 ns — 4.1ms -

(a5 Af) JEH 32768 ms, “H” L~ULIE 1 ms DL R % H 795

(fc = 16.0 MHz B )

LDW

LD

LD

LD

A— FERET D
(PWREGS5), 07DOH

(TC5CR), 33H

(TC6CRY), 056H

(TCBCR), 05EH

NIV RIEDERE

CEES Oy % (/28,16 E y F PWM E— K (FHzfl)

B = 1=
!

~axX &

; TFF6 #1#AfE “0”, 16 B bPWM E— F ( L4zf8l)

ISR

JRAIRBE—h
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TMP86PM29BFG

TOSHIBA

¥FEFPYE (18 9OLLNI

1 1 1
SRR <--- -0 <---Fo- fe--- - £ 9NMd
1 1 | 1 1 1 _ !
1
_ _ _ _ _ _ | 94H 2 b &
1
N mam— N N mrss— N Frssss — " A v
; JAA9T
P & 5 wo 0 0 ue ) GRS
; (=T )
Py o X S a X Q ° VW 993dMd
Y22 993YMd |\ 4oy 2 8 993Hmd —A
o d 0 w o) u ; (Tl )
X _ Xm GOFIMd
12V 2 2 SORUMd Ik fove2 £ gomumd —A |

|XHNHX X_0 X33 WHX?EX EQXHNHX X o x&&x”wx?%x ue XHHMX X o xu_u_u_u_vaHXTrcmx ue XHNUA X o g7t
ApigipigigupipipipixipipupikipEnEnEENnipinRR ARy _ LT w40

<9441>40901

_ <S901>40901

SUSF¥— Kk (TC5+TC6 DBE)

10-7 16 EvY F PWM E— K4 A1
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®I0E 8EY FEA4THI L4 (TC5 TCH)

10.1 R

TMP86PM29BFG

10.3.7

16 Evy hFTATSIITINILARD R L— b (PPG) HAE— K (TC5 + 6)

ZOE— RiINfiEEE 16 £ D PPG %175 E— K TT,

AAH T HEE E6ENAr—RERTHZEICED, 16y FPPGE—RELTHATSZ
ENTEET,

W7 a0y 7 T T o L. Ty T hHo U ZDOEE XA~ L P AH (PWREGS, PWREG6) D
HEMN BT DHEXAVFF6 Z# XL ET, DUV HIFEIBICHT R T T L, XA~ LU A
% (TTREG5, TTREG6) ZE & D—HTH A~ FIF6 XL, oo X &7 VT LET, B,
Z D& X INTTC6 HI D IAHLERBFEAEL 97,

4 A = FIF6 {%, TC6CR<TFF6> (Z X » CTHIHME AR TET 5T N TCEET O T, Eimdl / &FREWD
TNO VAL AEEETT, Vky M A~ FIF6 X “0”ic2 V7 &hET,

(PPGB Ui 17> 513 % A ~ FIF6 [ED i L~ LA ShvE+)

B, AALUAXIL, B FA. EAO)E (TTREGS > TTREG6, PWREG5 — PWREGH)
WHREL T EEIWNW (XA~ LU AXO Ml ( LAH) i OEF I T EHA),

PPG W ZITHHEE. WO FR—FDOHNT v T %2/ 1712 v b L TLTEIN,

(Z7uZ7Z2a60) F#16.385ms, “H” L-UUIE 1 ms @/ VA% H 7195 (fc = 16.0 MHz FE)

K- FERET S

LDW (PWREGS5), 07DOH SNV RIEDERE
LDW (TTREGS), 8002H  EEDRE

. o 3 S — R
D (TC5CR), 33H JEMES QU F fc/2°, 16 EY K PPG E— K

 (CFEC#) 125k

; TFF6 #1#AfE “0”..16 Ew b PPG E— K
s (BRI 125 E

LD (TC6CR), 05FH (AL TRA—

LD (TC6CRY); 057H

1) OIS INNLRD R L— M E— FEE. 24X EEFIC PWREGI, TTREGI DR EBEEEE LK
WTLEED, OS5 TILISLAS T /0~ hE— KB, PWREG), TTREGI [FY 7 LS R 2R &
TYFLEADT PWREGH, TTREGINDHREEFESBHAERICRBMINET, > TH2 4 D
I PWREGI, TTREGI # &£ B2 5 LBEL TLAEMEZHEONGLEENHY T,

E2) PPGHARICAA T EBILTBE . PPGOIRTIE Y A TELEBEOEREEZRIFELET, HAKEEEE
DUARIZERESFBIZIE, 24 2fE1E%IZ TC6CR<TFFE> DIREZITOTL FEEL, 24 T E1E &
IZ TC6CR<TFF6> MEEZEE LELTL LY,

Bl 24T HhY 2 EILEEIZ PPGE T & “H” LRIIZEET 5,
CLR (TC6CR).3; # 1 Y {E1t
CLR (TC6CR).7; PPG6 M F & “H” L ARJLIZHRTE
$¥3).i=5,6
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TMP86PM29BFG

TOSHIBA

L 2111 QLTS _

N e

L GAH A

XREFLY[E 9OLLNI

HERE—

HERE—

H¥RE—

T+U uw

éégggg

XX

+U45 99dd

HHd 2} &

(T )
99341l

(g7l )
SOFHLL

(T )
993dMd

(L)
SOIUMd

LGl

3=V
PRy

<9441>42921L

_ <S901>4290L1

TV Fv— bk (TC5+TC6 DIFE)

10-8 16 Ew k PPG E— k4% A1
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$£10E 8EYFEATHhIU 4R (TC5 TC6)
10.1 #@RE TMP86PM29BFG

103.8 DA—SI I T7vThHOURAE—FK

VAT L7 vy Y EmAl AR OM T A D L S ICHRIRGDLE L TEET 5 TO
VA= T TR AR T OE—RTT, XA~ AV ZE5L 652 AT— FEHiL 16 £
FE—FELTHEALET, Vr—I0 7T v 70 ZE— RN, &AEAE»SEBKRICED &
HLE L, RAENORARICHIVEZLEED 250 = NEHY ET,

E1) rbt—_s‘/ﬂﬁjm‘/@ E— FBIE. TCICR<TFFi> & “0” ICEE L TL &LV BE SN LMEE
I%. PDOI/PWMI/PPGI I FM D /MILABRHEAEShEZZ ENBHYET,

E2) 9A—SUITYTHOUAE—FKEIE, 84T LYR4E TTREG6, 5 DT 8 E v FIE—HBHONER
HéigyY, EESEY FOHFD—BIRE LB Y FET,

£3) i=5,6

10.38.1 EEKROA—=ZI 297 v ThHU2E—FK
(NORMAL1 — NORMAL2 — SLOW2 — SLOW1)

KEW 7 vy 7 fs PMEIRKRENOLZE L TCRIEFTAIETO T +— I W7 X o TR &R
HE—KRTT, XA ~EBAX—KZHDHAENT, SYSCR2<XTEN> % 17 ICREULIEKAK 7 7 v
7 RIS EFE T, TC6CRTCOS> ([T L N A ANTAHL — Mg, DU A BEEFA~< VAKX
(TTREG6, 5) & & D —F T INTTC6 HIWIALBERNRAEL, W FB 7 VT INET,
INTTC6 Hl 0 iAZY — B AL —F VN TH A EEIL LT, SYSCR2<SYSCK> % “1” [ZF/E
L., VAT A7 80y 7 E@&AE»BIREEICE B2 £9, 20K, SYSCR2<XEN> % “07 |
WEL, BENKI gy s 2EIELET,

£ 10-8 EERVA—I VI TV THO A E— FOHRERM (fs = 32.768 kHz BF )

B/NREMR] (TTREG6, 5 = 0100H) BRERERR (TTREG6, 5 = FFOOH)

7.81ms 1.99s

(a7 A6]) TC6,5 TIKEIN Y B vy OZE LT-RIFZHERE., SLOWL T— R~ &z

SET (SYSCR2).6 “SYSCR2<XTEN> — “1”
LD (TC5CR), 43H . TFE5=/“0" , Y—R%0w4 fs, 16 Ew FE— FIZH
LD (TCBCR); 05H STFF6= “0” , 94— 97y ThHI o8 E— RIZRE

T —IV Ty THEEEY b

LD TTREGS), 8000H
( ) (RIRBOHMECTHBEZRELET)
DI IMF < “0”
SET (EIRH): 4 ; INTTC6 E Y 5Ad % 557
El JIMF < “1”
SET (TC6CR).3 :TC6,5 A4 — b
PINTTCS: CLR (TC6CR).3 :TC6,5& by
ET (SYSCR2).5 : S\fscie2<svsc:|<> - ~ )
(YRTLVOY Y EBRERICOVER)
CLR (SYSCR2).7 : SYSCR2<XEN> «— “0” (BEKy O v &iLt)
RETI
VINTTCS: DW PINTTC6 JINTTC6 RO B2 F—T )L
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TOSHIBA TMPSEPM29BFG

10.3.8.2 BRAKOYA—=ZI 297 v ThHU2E—FK
(SLOW1 — SLOW2 — NORMAL2 — NORMAL1)

EEN 7 vy 7 fe MEILIRIEENDLZE L CRIET2ETO U+ —I 07T v 7 &2 e+
HE—RTT, XAEAX—FIHEDHHIT, SYSCR2<XEN> % “1” [ZRELEAK 7 a7
RIS EFE T, TC6CRTCES> IC LW XA ~AF— &, hU UV AEEX AL I AH
(TTREG6,5) & & D —E T INTTC6 BV IALTERMNEAL, BN 7 VT INET,
INTTC6 EV ALY —E A )—F N TH A < &%=k L7=%. SYSCR2<SYSCK> % “0” IZi% &
L. AT A7 vy 7 2REENSEBRICEY B2 £, £D#% SYSCR2<XTEN> % “0”
WRREL, KA vy s 2 EELET,

£ 109 BEEIA—ZIVITYvTHhHI U2 E— FOHRERHRE

/N ERER (TTREG6, 5 = 0100H) AR ERH (TTREG6, 5 = FFOOH)

16 us 4.08 ms

(a7 5H) TC6,5 THEJEK Y 1 v 7 OXE LT-RIEZMER% NORMALYL &— Rotln %z
SET (SYSCR2).7 ;' SYSCR2<XEN> < “1”

; TFES= “07 , v—X o a vy fe,

LD (TC5CR), 63H R N
716 Ev FE— FIZERE

3 TFF6 = “07 , 94— V579 Tho o 8E—FK

LD (TC6CR), 05H _
VICERE
D (TTREGS), OF800H I =TTy 75%%‘1 ’i-lz v bk
(RIRBOBHETHBEZRELET)
DI i IMF — “0”
SET (EIRH). 4 ; INTTC6 &Y ;AH % 3
El D IME < “1”
SET (TC6CR).3 ; TC6,5 X4—
PINTTCS6: CLR (TC6CR).3 ;TC6,5R kv
elR (SYSCR2).5 3 Sj(SC_R2<SYSCK> <—_._ 0. .
(PRTLYAY Y EERKICUYER)
CLR (SYSCR2).6 ; SYSC‘R2<XTEN>+<— 0
(EBERARI By IEL)
RETI
VINTTCS: DW PINTTC6 JINTTC6 RO 2 F—T L
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$£10E 8EYFEATHhIU 4R (TC5 TC6)
10.1 #EAk TMP86PM29BFG
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TMP86PM29BFG

TOSHIBA

F11E ERHPESYUTILA A —T z—X (UART)

11.1 #

UARTHIBIL SZ 81 #IEF—R v 77 e ﬁ .
RET=41RYT7
| UARTCR1 | | | TDBUF |
’/3 /2 ;i
S— ) T T
> 2 )|97Fb§19| I|
1;] 1T RLTURAE 214 Ay TEY Rk
INTTXD<€ ﬁﬂ IEII] -
(=l J 4 XBEEBE RXD
s A
T AA
TXD
INTRXD <€ D
E2EIOYY
Y
I T E A< fer2°
| v ! 5 B fc/2’
: S : 9 C—< ]‘0/28
fc/13 >—+—A ! S
fc/26  >——B i 1y 4 A
fc/52  »——C ! 4
fc/104 >—D Y>> hvv4 I v 4 2
fc/208 ) E : UARTSR UARTCR2
fci416 >——F . :
INTTC5 >——G : UARTRT—H AL TP R4S UARTHIEHIL O X &2
fc/96 > ——H .
1

11-1 UART (ERIEARLS ) FILA VB T2 —R)
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FTLE FRAYPHRYTIA VA —T 2 —X (UART)
111 Mk TMP86PM29BFG

11.2 il{E

UART %, UART i L 32 # 1,2 (UARTCRL, UARTCR2) CHili#l S Ed, £/ UART A7 —HX AL
VAL (UARTSR) IZ L D BMEIREEDE=Z R TE £ T,

UART #lfHIL O X4 1

UARTCR1 7 6 5 4 3 2 1 0
(0025H) | TXE | RXE | STBT| EVEN| PE | BRG (#IH3{E : 0000,0000)

T4E—TIL
A %=L
T4E—TIL
42—
1EvY b
2Evk

FHEN)T 1

BENYT 4 )
Write

NYT47L only

AU RS I

000: “fc/13 [Hz]

001: ~fc/26

010: fe/52

011:- fc/104

100: fc/208

101: fc/416

110: TC5 {#F (INFTC5. % AH)

111:  fc/96

TXE | iE®H%

PolRQ

RXE | Zi®)F

o

STBT BERArYTEY MR

[

EVEN [ f&%0v3U T4

r S R

PE AVEER Y

BRG EEs Oy U ER

1) TXE,RXEEY F#&"0"ICHRELUTEELRELIELHE. EEL LIEZEMENTTINESCHMELYET,
BET—ADNRET 4NV IFICEBMEINTVAEEIE TOT—20FEHFITHT. TOHLEEEHAAICEESHL
THHRICT—2 2 EZTRATETEEHELIITOAE LA,

E2) BEEI/OVIEN TAIEZERETT,

3) BRG DEEHZIX. RXE="0"HD TXE="0"DEZIZToTL &Y,

UART #llfEIL X 4 2

(0026H) ‘ ‘ ‘ | RXDNC | STOPBRl (VHEHE : = *000)

00: /ARXBRELZL(ERTFYTRASR)

RXDNGVRXD A/ 1 FE=RRDER 01 3Ufc[s] RFED/LRIE/ 4 XELTHRE

10:  63/fc[s] K@D /LR I(E/ 4 XE LTHRE Write
1L 127/cls] RFBD /UL RIES 4 RE LTRE only
00 1Evwkhk
STOPBR | 2fEX by TEY RE 1 2Ewk

i¥) RXDNC %' "01" MiF& 96/fc. "10" MIHFE 192/fc, "11" DIHE 384/fc[s] LELIFHRIZES AL ENETS,
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TOSHIBA THPROPMEOBFS
UART A T—2 AL PRAE
UARTSR 7 6 5 4 3 2 1 0
(0025H) | PERRI FERRl OERRl RBFL | TEND| TBEP | ‘ (44518 : 0000 11%%)
. 0 RYF4xT5—%HL
PERR | KUF4I5—75
N)T4T5—=73Y 1 KYF4T5—3k
N N 0 JL—32¥I5—%HL
FERR -3 5I5-75 TS
JL VOIS —739 1 -z IS4
N 0 A—N52T5—%L
OERR —R5vI5—75
F=NZUIS5—T39 1 AU TS—sH Read
. . 0 ZENYIFIVIT4 only
RBFL | =2/ 5 =
RENVIFINTSY 1 BEAYTIFINL
_ N 0: ZEfEdh
TEND | 28795 =15
REERT IS 1 mEmT
_ . . 0: EENYIFPIIN(RET—FEEZAHFEH
TBEP | #EAvTI7 IV TF4T54 P RR TR EERS SR ERARAL
L EENYIZIVTFq

E) TBEP (L. EEBIVAHRER., BEMIZ "L Iy FEShFET

UART Z2IET—4/1\v D7

RDBUF 7 6 5 4 3 2 1 0 Read only

(OF9BH) | | | | | | I | (%31 £ 0000 0000)
UART EET—42/\v 77

TDBUF 7 6 5 4 3 2 1 0 Write only

(OF9BH) | | | | |

| ( #)#A{E : 0000 0000)
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FTLE FRAYPHRYTIA VA —T 2 —X (UART)
11.1 R

TMP86PM29BFG

11.3 53 ET—HIT74+—<7 v k

UART THERE SN ST —HICiE, AF—FEY F1EY h (L7 Lrb) EX Ry T Ey b (H L
Jv. UARTCRI<STBT> Tt v FEDERFA ), /NU 7 ¢ UARTCRI<PE> T/ U 7 ¢ 5 08N A,
UARTCRI<EVEN> TR¥ / &80 ) 7 4 FIRAT ) S E4, DLFCERET —X 74—~ v &R

LET,

PE | STET |1|2|3|7I/_|A§|9|10|11|12|
0 0 “\_stent_{ sito X Bit1 X----X Bite_ X _Bit7 Y-stop1

0 1 “\_stent_{ Bito X Bit1 X----X Bit6 X Bitz ¥ stop1  Stop2

1 0 “\_stent { Bito X Bit1 X---- X Bit6 X Bit7 Yr5uF ) stop-

1 1 “\_stent_{ Bito X Bit1 X---- X Bite X Bit7 XsuF+) Stop1) Stop2

11-2 5 T—2 74 —< v k

/R T4 1 L1 STOP E/y/k

/

YT 4HBY ILSTOP E v b

AN

S

YT 1%L 12STOP Ew k

/

NYT1HY2STOPEY

K 11-3 EET—3 74—~y FEBREBDIE

F) RET=574—7 v FOUYEBZZ, DHRERUNIR 11-3 DREEBICTEEEEEEL. IVERZ

ToTLESLN,
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TOSHIBA TMPSEPM29BFG

11.4 &k L— b
UART Dzt L — k (AR—1L— 1 ) 1Z UARTCRI<BRG> IC L W RE SN ET, LLFICHEzE L — hDfl%
RLET,

%= 11-1 gnEL— k()

V=249 0vY

BRG

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 O#EEL— R & LT TC5 i &R L7 & & (2% ) UARTCRI<BRG> = “110” |23k /& L7z &
X)X vy 7 B L OHEE L — NI

#rk7 1w 7 [Hz] = TC5 Y —A 7 11 v 7 [Hz] £ TTREGS 7% &1

5% L — b [baud] = #5i%7 v v 7 [Hz] + 16

L7 ET,

115 T—2DH T ) VT hR*®
UART @ L v — 3%, RXD i AJHT A X — N By RO % E T UARTCRI<BRG> T L 7=~
12y 7 CANIDOY 7Y o TEaATONES, RT 71y 7 OF4kaiE, RXD st ‘L7 LULZ it LigE
DNET, AX—bI Y FBREROMNDHEAX— Y K, TXEY N, ATy b, RNUTFoEY b
LU TIERTE Il b= oy 7 (RTL 7 my 2) OfilE (RTOIXE Y "R E D & TSI LA
&) CRT7,RT8, RTODALETI MY 7V 7 Lo ZERHE BRIOY 7V 7D ob 2REIL3

B) TRELE Y hOT = L LET,

RXD ¥ \ Start bit /< Bit 0

RTO 1 2 3 4 567 8 9101112131415 0 1 2 3 4 5 6 7 8 9 10 11

RTYBOvY

HE
RERZIE T — 4 \  Startbit l l l /< Bit 0 YYY

(@) /M XABRERBEERALGES

RXD i ¥ | \ Start bit /< Bit 0 x

RTO .2 3 4 5 6 7 8 9 101112131415 0 1 2 3 4 5 6 7 8 9 10 11

HE
NEET— 4 \  Startbit l l l /< Bit 0 YYVY

(b) /4 RBREEMBEEFER LI5S

11-4 T—2DY2T) U TAE
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11.7 1RYF<«

TMP86PM29BFG

11.6 STOP Ew ¢ E

UARTCRI<STBT> TEEA vy 7Ey FREQAEY F2E Y ) OBBRNSTEET,

11.7 /N 7«
UARTCRI<PE> T/X U 7 4 DA %  UARTCRISEVEN> T/ U T ¢ OFEE (#7580 /%) 2% E L

ij—o

11.8 1

= ZEBE

11.8.1 T—ARZIEHF

11.8.2

UARTCRI<TXE> % “1” (2t v b LE£9, UARTSR Z#idrH L TBEP = “17 %781 . TDBUF (
EET—F Ny T 7 )T —FaEXARET, FEXAHLZITH & UARTSR<TBEP> X “07 27V
TENT—ENEET T PP A F|THEEESNT-H.TXD i L IR ShvEST, 2ol &
hENDHZTFT—ZIZIIAZ—FE Y 1By & UARTCRISSTBT> THRELFEED A/ vy 7Py b B
OV T oY b ( /\)743@0 DOBE Y onRftmasnEgd, T —FiEER—L— b
IZ UARTCRI<BRG> T&ERLFT, 7 X OEEIHBED EXEAY Ty T T4 777
UARTSR<TBEP> |1 “1” Izt~ K éh\ INTTXD | 0 iAHBFA L F T,

UARTCRI<TXE> 7 “0” ®ORI# L TN UARTCRISTXE> |2 “1” 2#FE XA TH S TDBUF ITEET
ANEZIAEND ETOM. TXD st “H L ICETE SIvET

EEZE1T 9 %A . UARTSR 75» LJL/LHjL'CiDB TDBUF 25 =4 2 EEIAATLZE W, HAHS
72uvE . UARTSR<TBEP> 78 70T ST REENBINER A,

F—8 BB

UARTCRI<RXE> #| “17Zk v b LET, TOH%, RXD 2267 — X %53 % &, RDBUF (
ZET—F RN T P)IERET — 2 PBESIET, 20L&, EONTL AT —HXITITAZX— |
By FEASYTEYFRBIONITF 2 BYA (R T 4B OHE)BfIMENTHnET, A by
TEy MRZREEND ET—FETNERY H S RDBUF ( §1§?~%<y77 ) (ZHREE ST,
ZAG/Ny 7 7 7075 7 UARTSR<RBFL> 723t » K &4u, INTRXD # W AAHNHAELET, 7 —H
fEk 7R — Lo— M % UARTCRI<BRG> TR L £,

T ANZE SN LTI, =R T T =034 5L, RDBUF ( ZIET—X /3y 7 7 )~
DT = A Hrk iﬁzbnﬂ&zﬁéniﬁ“ 7272 L. RDBUF NDOTF — X 3B %% T £8 A,
i) UARTCR1<RXE> Ew k% “0"ICEREL TCREBFZFELIEIEE. ZEBENTETLEZEEITENL

BYFES, L, ZORET-RITEVWTIL—I VI IS RELESS., REPEFLIEER
SHWGEENHYFEIT DT, FL—IVJIS—REKF, BIBREEEBLTIESL,
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119 RT—RRITS5

1191 NyF4IT5—

ZET—EDT—ZEy "L HE LR T 4N, ZIEENEZN) T oy FERRH-TND
L& RUF 4T —7F 27 UARTSR<PERR> 78 “1” 12t v b &N F T, UARTSR & FHiAH L7214,
RDBUF % &2 H4 & UARTSR<PERR> |Z “0” IcZ UV 7 &N ¥,

RXD ¥%F X AUt y Stop

CITRLYRAE XXXXO** X PXXXX0* X Tpxxxx0

UARTSR<PERR> | UARTSR @ ') = K%
RDBUF ® Y —KTH U7

INTRXD El Y 5A |_|

11-5 N T4 Zo5—DHRE

1192 ZL—229I5—

ZEF—X@® STOP B he LT OB Yo rshlexr7L—3I 07 x25—757
UARTSR<FERR> 7% “1” Ik v F&t £9, UARTSR % H L7-1%. RDBUF % &/ H 1
& UARTSR<FERR> |3 “0” 122 U7 & NFET,

RXD 3% X R®R&EY bk x Stop
CITRLPRAE XXXOQ** X XXXXO0* X 0xxxx0
|
1
UARTSR<FERR> | UARTSR @ 1) — %
d RDBUF DY) —FKTH Y7
1
INTRXD £/ Y A% |_|

11-6 JL—22JIT5—DHE

11.9.3 A—=NnN52 I 5—

RDBUF IZ#t A U TV RN T — 2 B SN TV BIREET, IROT— X DZENREE Y M T
L&A —nT 575 7 UARTSR<OERR> 78 “1” Ik vy &N T, ZOHRE, %ET—ZIT
WHEINZET—F Ny 77 NOT — X TEEEZ T £ L, UARTSR Z i/ L7-#% . RDBUF %
S & UARTSR<OERR> 13 “0” 127 V7 &N ET,
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11.8 EZEEME TMP86PM29BFG
UARTSR<RBFL>
RXD ##F X ®R’EY b+ y Stop
SITRLPRA XXXO** X XXXXO* X 1xxxx0
i
RDBUF Vyyy
UARTSR<OERR> UARTSR M 1) — Kk

RDBUF ®)—FTH )7

i R

INTRXD El Y 3A A

11-7 =N\ I T7—DHFE

) A—/N\52YIT5—75% UARTSR<OERR> 1% U 7 ShB5ET, RIEEEFELLET,

11.9.4 Z{ENYIT7IIL

255 — % % RDBUF {ZH Y 1ATe & UARTSR<RBFL> 73 “1”/IZX v s & ET, UARTSR %3t/
HLU721%. RDBUF 265 — X Z i A Hd-& UARTSR<RBFL> I$ 07 17 UV 7 &7,

RXD #F X =EEY b+ y Stop
IRLYRA XXXO** X XXXXO* X 1xxxx0
1 1
A 4
RDBUF yyyy XXXX
UARTSR<RBFL> UARTSR @) — K%

1

1

1

:

. RDBUF Y — KTH ¥
1

INTRXD El Y 5A A

11-8 ZIEENY T 7 ITILDHERE

) L. UARTSR D&i#4 i LA 5 RDBUF £5iAH T MICA—/35 2T 5—75 % UARTSR<OERR> At v
kEhi=i5&. RDBUF RAE LIETTIXIS =590V U7 ENhFEEA. BE UARTSR £5HAAH.
I —DHERET TS,

11.95 EENYIFIVTT4«

TDBUF [ZF —Z NFEIEL72 WL X DF Y TDBUF DF —Z N EEL 7 LU R Z |k S ik
E0BRMEEN 5 & & UARTSR<TBEP> 78 “1” 12k v &£ 9, UARTSR ZHiAH L7-1%. TDBUF
27 — & HEXALe & UARTSR<TBEP> |3 “0” 27 VT &nE,
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iv‘-“—954 k ¢7“—’>’54 k
TDBUF XXXX X yyyy - )CZZZZ
Y ' Y !

*
*
%
3
*
it
>

YIRLORE

Ixxxx0 ! X #1XXXX x -==- x Hkkx X X Aekekdok | X 1lyyyyO x
: 'y 'y
TXD #F \y Start Bit 0 ---- X ®®seit ) Stop

UARTSR<TBEP>

g

1
1_“UARTSR D) — F#
. HTDBUFoﬁ»r kTHUT

:

INTTXD &l Y iAH

11-9 EENYI7IUTT4 DRE

11.9.6 EEHRT IS

EEMNKET L, TDBUF WIZFH#EEH O T —% N7p b & (UARTSR<TBEP>= “1” o & X )
UARTSR<TEND> 78 “1” ICk v F&N £ 9,/ TDBUF ICF — & 2 EEX KA H . BEVNHBEND
& UARTSR<TEND> |Z “0” (o7 U 7 &,

SITRLORA *xx XX X *hHH] X X FhAAx ] X 1yyyy0 X*lyyyy

XD #hF X )’ Stop \ sat {80

TDBUE AT—% 54 |¢ !

| .
1

UARTSR<TBEP> ] \ i/
! 1
: |

UARTSR<TEND> :/ .\
1
1

INTTXD Z1Y 523 |_|

11-10 EER T ISV EEENVI7I U TT A DRE
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F12E RGBS UTILAL 2 T —X (SIO)

TMP86PM29BFG (%, 7 r vy V7[RI AFRXD 8 By F U TN A X T2 —AENELTHET, U
TAALET 2RI, 8 NORRET 4y 77 2o THY, K64 LY NETOTF—4 %
B AR S 5 Z LT E T

UTNA BT =—RIE, SO, SI, SCK i Z 18 L THMBT A X LS E T,

12.1 ¥R

SIOHIL SR BIRT—R AL RE

SIOSR SIOCR1 SIOCR2 :
T T T T T T T T T T T T :

| 1 | | 1 1 1 1 1 1 1 | | | 1 1 1 | CPU 1
A A ﬁ :
1

)

[ #=Er—s :

) Ny 770 1

4 I\ 7 N 1

0 E 2% > AN (DBRADS/ A ) :

A i

1

LT RLDRA ﬁ '

Ik 7.6 5/ 4 3 2-1. 0 ,

A=Y T T T T T T SO
> 1 1 1 I_’| 1 1 1 |__)D SYTILT—AHA
8w Mg ’—) 4E . Lg% T
- L1077
\

INTSIO Bl Y ;AHER LA L ‘D SCUK7)L’7|:| 9
D2 v

12-1 7 AU32 71—
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121 R

TMP86PM29BFG

12.2 il{E

SIO DL, 2V TA o F 7 = — A L 2 Z (SIOCRLSIOCR2) TIFWEd, k7-. AF5F—4%
ALY AH SIOSR) 2V — R+ L1k Y UT A H 72— AOBERIEEZTERT D2 LN TE

=75

EZET — %Ny 7 7 Ofl#EIX, SIOCR2<BUF> TiTWE 4, E%E7 =% /Ny 7 7%, DBR fHIK
® OF90~0F97H FEHIZEIV M THhTHY, —HEIZHK K8 UV — NETCHfGIRE T ET, RESNTZY—
REOEENRE T T D ENY T 72T 0 (RERE) Ny 7 7 7V (B ERITEZIER) OFED A
HER (INTSIO) 23384 L %7,
IUTNA Ry ZIZNE ey 7 WSS, 8 By MESRELIX 8 By MZEE—FDOE X 1
T— REREZ &I T A ey ZIZ—EREOT = A NENTHZ N TEET, voa MRERIL,
SIOCR2<WAIT> TAEEHOF N LIBINT D2 LN T ET,

SUTFNA AT —REWMLRE 1

SIOCR1 7 6 5 3 2 0
(OF98H) | SIos | SIOINH | SIoM scK ( %18 : 0000-0000)
_. _ 0: BT
SIoS X OB / # THER
1 BAge
0: Le o
SIOINH | g D& FlELE .
1 BEELE (FLEER. BEMNIZYYT)
000:  8Ew MEEESF Write
010: ~ 4Ew FEEE—FK only
100: 8Ew FEREE—F
SIOM | EREE— KOEIR ) )
101 8EY FZEE—F
110: 4EY FREE=F
LERLSY Reserved
NORMAL1/2, IDLE1/2 E— K SLOW1/2
SLEEP1/2
DV7CK =0 DV7CK =1 £_p
000 fc/218 fs/25 fs/25
001 fc/28 fc/28 —
010 fe/2? fe/2? — Write
SCK YT By DER
only
011 fc/28 fc/28 —
100 fc/28 fc/25 —
101 fc/24 fc/2* —
110 Reserved
111 SNERY B Y (SCKIFFMNDARN)

E1) fe, BEKZOYY [Hz), fs;ERK S O v Y [Hz]
E2) EREE—F, DUTLIB VY DERERE, SIOS="0", SIOINH="1"[ZLTL &L,

X 3) SIOCR1IFEZFRAAFERLVAITINT, Ev MEEBEDY—FETA 771454 FGaREERATEEEA,

SUTFNIAUA T —REIEMLI RS 2

SIOCR2 7

6 5

(OF99H) ‘

WAIT

( #4A1E : »*+0 0000)
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8 Ew FERE/REE— FLSMEIEIZ 00" L TLZEL,
00: Ti=Tp (/roz4 )

WAIT YA Rl 01L: Ti=2Tp (74 h)

10:  T=4Tp (9xAb)

11: T=8Tp (JzAt)

000: 17— REg# OF90H
Write
001: 27— RFER OF90H ~ OF91H only
010: 37— FiR% OF90H ~ OF92H
ST T — RHOBE 011: 47— FEgit OF90H ~‘0F93H
B (ERT213vT707 FLR) 100: 57— REgE OF90H ~ OF94H
101: 67— KRz OF90H ~/OF95H
110: 77— Fén& OF90H ~ OF96H
111: 87— Figk OF90H ~ OF97H

F1) AEYPEEDOLEFEF ENVIFOTHA4EY MIBMLET /ShET, ZERBLE4E Y MME 0" MRS hE
ER

F2) EET—RENYIFOEVNT FLRAOANSREESNET. &z, ZET—FEFBEVT RLRADANSEMEINET
(RWNEE SN D DIL OF90H B TT ).

E3) AR THY BUF OREBEEIFREESATHLET,

¥4) SIOCR2MBFEIF. YU TIA 2B Tz —RZIREE (SIOF = 0) TIT2>TLEELY,

7£5) * Don'tcare

7¥6) SIOCR2 (FEEAAFALREATIOT, EVv MEELEDY~FETA T 7474 rHBIXFERATEEEA,

DYUTNA VR ITI—RRT—RAUVUYRE

SIOSR 7 6 5 4 3 2 1 0

(oFoor) | sioF | seF | ‘ A ‘ ‘ ‘ ‘

0: IRES S
SIOF [ & 7 LEEEBEREE =4 L iﬁﬁf Read
m - « only
SEF 27 LEEREESS 1 :; ,l:zﬁﬁT

E L) Tp 7 L—LERME (17— FOT— 2R, Tp, T— 2 Enk ki

*2) SIORIL,SIOS % “0" 12V )7 L=, BT LERRFERIESIOINH 2 “1" ISy FLERRTO TV U7 ENE
ED

(HA)

1
1

D > !
1

1
1 1
1 1
Tf >
1 1

TATA

12-2 7 L— LM (Ty) & T—2 R (Tp)

123 Y70y y

1231 789y Y—X

vy 7Y —AX SIOCRIKSCK> (20, W7 ey 7 3047 oy 7 #@IR$TA5Z L8 7T
=F7,
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12311 RELOvY

SUTNA BT c—A L, N7y 7 V—2E LT 6 FEOEKRENEIRTX, U7
b7 a ey 7% SCK b L DAMTICH S vE T, 7ods, iRkBHAARE SCK S~ H J71d “H” 1
Lz F£9,

TR T ATT =S DEZRL (EERE) 72X 7T — X OHHMY (ZER)PRZOTY T
vy b— MUBRETERWE IR, BB Y T A7 vyl &SIk L, 16 OO
PRETTHETROY T FIMEZFHESE L2 A8 Y =1 MEEZAL TOET,

£12-1 YYy7iravsL—+k

NORMAL1/2, IDLE1/2 E— K SLOW1/2,

DV7CK =0 DV7CK =1 SLEEP1/2 £—F
SCK oavy R—L—+ savy R—L— bk pavy | R—L—r
000 fc/213 1.91 Kbps fs/25 1024 bps fs/25 1024 bps
001 fc/28 61.04 Kbps fc/28 61.04 Kbps - -
010 fe/2? 122.07 Kbps fcr2? 122.07 Kbps 4 —
011 fc/28 244.14 Kbps fc/28 244.14 Kbps — -
100 fc/25 488.28 Kbps fc/25 488.28 Kbps - -
101 fo/24 976.56 Kbps fo/24 976.56 Kbps — -
110 - — - _ _ _
111 AN as:i Ay Ay Ay AN

i) 1 Kbit = 1024 bit (fc = 16 MHz, fs = 32.768 kHz)

BEIY T4~
ek
17
S \ 20 X @ X 22) a (oo X b1 X b2 X bs X o
BET—H4D
=38

B12-3 BEV A MEEEQ EY FEEE—FDIFE)

12312 & av s

SRS SCKIFICH SN 7 a7 2L )T vrsay 7 L LTHWET, ZOHE R—
cNOW ST FIES 1 Wty FLTL7ZE W, 2B, 7 NEMERHERIZITDbIL D720 i DA
V77 a7 O H L~L | “L” L~UL & 4T 4?//#4&wuL®wa%#u%T¢o
BE- T, FeRERDSHE 1T 488.3K bit/s (fc = 16 MHz § ) T3,

SCK
e LT LI

<><> 3% )teye = 4/fc (NORMALL/2, IDLEL/2 E— KB§)
tscki tsckH 4/fs (SLOW1/2, SLEEP1/2 E— K )
F YtsckL tsckH > 4teyc

12-4 S &R O o D/N)L AR
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1232 Y2 bhxTwo
EEIFER®Y 7 b, ZEEE®HY 7 M2y 9,

12321 @i 7 b

UT IV vy 7 DR (SCK M A TDNEE TR =y P) TF=X%2v 7 hLET,

12.3.22 %% 7k
YT AT |y 7 DOER (SCK T AR ADOSIE LR YTy )y TCF—4 %227 FLET,

SCK | v vl vl
SO #F ;\ Bito X Bit1 X Bit2/ X/ Bit3
.
LI LURE I)( 3210 X =321 X[ #%32 X #xx3
(a) ATFE T b

SoKMF I I S R

SI%F X BiitO X Bit2 X Bit2 X Bit3

LI RLURA — I)( 0wrx) X 10+ X 210+ X210 5¥) * Don't care

(b)-#&EL T b+

12-5 7 by

12.4 BriXE v K
4y Y TIRE E-IX8 By R Y THUESENRIRTE ET, 4By F U TVEREDES, %
ZIET AN T FII 4y hOAEHL., B4 By MIZER“O" 22D £9,
BB, T=AITETAE Y b (LSB) M OIER S Y TGS S E T,

12.5 BriX U — F#
4 NT X @G EY N DT AEAERE)8 By T —X% 8By N U TVHRERE) Z# 1V —RE LT
WK 8 U — RETHf LTSk T A2 LN TEET, ItV — FE, SIOCR2<BUF> T E L £,
FBE SN2V — FE ORISR T A T, INTSIO Bl IALBLRNFEA L F9, P CTHREY — NEEE
FTAEAIE, YU TN A E T2 =A% L L THLIToTLEE W, 72770, NE7 vy Z@ifED
BAITHE Y =4 FEWEPIZEREY — FEOEENTEETOT, BILEIEL2X4ETHY FH A,
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126 EBEE—F
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SCK iHF ||||||||

INTSIO & Y AAHER |_|

(@) 17— Ri%iE
SCK % || ||| ||| ||| ||| ||| |||| |||
SOt o X2 X 2 X as X Po X b1 X b2 X barXeo Xoea X o X s

INTSIO & Y) ;AAHER |_|

(b) 37— Ritis
SCK 5% |||| ||||||| |||||| |||||||
Sy, (a0 X X a2 X as X o X b1 X.be X bs X o XerX e Xocs/

INTSIO &I Y) AHER |_|

() 37— FSE

12-6 X7 —F# (Hl:17T—F=4Ev k)

12.6 BREE— K

fii5E— RiX SIOCRI<SIOM> (2K T, HE /1 ZEIEZET— FEBIRTIZ LN TEET,

126.1 4 Ew MEEE—FK, 8EY MEIEE—F

L AFCEEE— FEE Y PLER, RPIOEEY — NG DOEET —F & T — 4y
77 LY AKX (DBR) ICEXIAL ET,

EEF = OEX AR, SIOCRISSIOS> 2 “17 12y M52 &Ik 0 EENBB SN ET, %
BT =2 vV T7 7 ey ZIZEB LT FALE v b (LSB) 2 5K SO s lc i S vk 4,
LSB DT =% &) LIz T, BET—XIE, 1V—FTONRNy 77 LIURAENLY T RL TR
ANIEESINE T, HEOERTFPIBEIND &, Ny T 7 LURAXRNEZRY ETOT, K
DEFT —F ZFRKTHINTSIO (N 77 7T ¢ ) BV AR BRPFEAE L ET,

W7 v v 7 #8{EDS A SIOCR2<BUF> THRE SNV — REOT — 4 2T X TEELEH &
DT —H PNy FERNTWRNWET YT ATy 7 2 EIELTHE Y =4 FEHEEZITWET, 7=
7L, ROFET—H%2 1 U—FRCTHLEZADLEAH Y =4 FEIEIIMBEINETOT, 2 U—F
PLERETAHAIFRIOLI T — FOREPKDDLETIIRDO T — FDOT —H 2 EZIAALTLL I,

) BET—EANYIFICERALTWELDBR ADEEAAZL > THEE Y A FHIMEERBIRINET DT,
TMEMAD DBR D ARICHERALGWVTLLEEL, fIXIE. 37— FREEDNHE. £-o7257—FDODBR
[IFEARALLENTLESEL,

SER 7 vy ZJEMEDS S, IROT—X2 DY 7 NEIEICADRIZ, Ny 77 LY AXIZEET —H
NEEZAEINTWDILENLY T, /o T, IEEEX, EVIALTEROREADNSEI D AZRD —
LA T AT Ny 77 LPRAFIT —H e EBEE AL E TORKENRBIZEZVRED 5,
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EEARTEEITII NNy T 71/774$IJ ViABLHY—E A7 1/ AT SIOCRI<SIOS> % “0”
127 U 73 5) SIOCRI<SIOINH> % “1” iIZt® » h LE9, SIOCRI<SIOS> N7 U T &b &, f,ﬁmé

HOT—ROEE Yy h)IHT] éﬂtﬁﬂ%flf%T LET, 70T ATEEOKT ZMRET DHIC
SIOSR<SIOF> %t > A LF 9, SIOSR<SIOF> [T EEDHK T T“0" 128 £, SIOCR1<SIOINH> 75:

Ty b LA, BEHICEGFEZHHBEIY . SIOSR<SIOR> X “0” 12720 £,

a7 vy ZEMETIZ R DOEET — % D 7 FNEMEIZ A B HIIZ SIOCRI<SIOS> % “0” 7 U 794 5%
RERHY EF, bL¥7 b7 U b ISR SIOCRISIOS> 757 U 7 e o 7 Haid, 2 I—
0)7 X DEE%, BEIELET, BiXY— NEEEF T HILENDH 55613, SIOCR1<SIOS> % “0”

227 U7 L. SIOSR<SIOF> 73 “0” 72 o 7= Z & Z iRt SIOCR2<BUF> Z £ X # 2 T 72 &0,

SIOCR1<SIOS> E |

SIOSR<SIOF> |

SIOSR<SEF> | |
(HA)

! SIOSD 7 )7

[A

o

SO #HF
INTSIO &l Y) AAER |_| |_|
3«
st
EET—2DEZAHS

12-7 EFEE—F (B8 EY b, 1T—FEE, A OVY)

! SIoOSmo )7

A
Y

SIOCR1<SIOS>

SIOSR<SIOF>

Ly

SIOSR<SEF>

SCK 3%
(AN)

SO imF

INTSIO & Y 5 AHZER |_| |_|

v
DBR :XEX

12-8 FEE—F (Hl:8EvY b+, 17— FExE, A/ VYD)
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SCK % |
I
SIOSR<SIOF> : l
1
! X
SO #HF X REZET—FORLEEY k :/

n(—).

tsopy = Min 3.5/fc [s] (NORMAL1/2, IDLE1/2 & — KB )
tsopy = Min 3.5/fs [s] (SLOW1/2, SLEEP1/2 B— KB )

12-9 EERTHDEET — 2 REFHRMHE

1262 4EY FZEE—FK,8EY FREE—F

HIEL 2 2% ET— FE T v b L721#%.SIOCRI<SIOS> % “1" il v b3 50 LIZ L0 Z{EF
BEERDET, YIUTAZuay ZIZREBLT, SIEFL VR ML y M SIER Y 7 F LU A X
m?“ ZEWVIAHLET, 1 T—RDOT— 5%“@@5&\&&6&‘/7]\&“/“2&7@%? FoNy Ty
LY AH (DBR) IZZET — 2 NEXIAENET, SIOCR2<BUF> TIEE &7 U — REDZIE 04
TTDEZET—XOHAHED 2 ERKF5HINTSIO (/N 7 7 7)4) V)ﬂ\@gj{ﬂ%ibiﬁ—o =
BT =4, BIVIABY—EARAT O T T LICT —F Ry 77 LY ARE N LaA R 77,

WEZ v v 7 EWEDSGE ., ZIET—FNT—X2 Ny 7 7 LIVAEZ M LamARON D E TV Y 7L
sway 7 ZEIET 58T A PEMEEITVET, 1 U — FTHHARS> TV L HEEIZAE Y = 4
NEMEIX T E R A,

) RETANYIFICERLTOVWGEWDBR DHEAELICE>THEEBY A/ FIMEIFXBREINET DT,
SIO TAERAD DBR D AFICHERA LGN TLLZE 0,

SN vy 7 BED AR y7%@¢ﬂ%%#%&%éhéﬁm/7 CREMILETOT, kD
YUTNT Yy I PWANENDRNIZGET —#amAl) £9, b L, ZET —ZPHAIRG N
WA . FRUEIC AN SNAZET —2EF v oL EaNE T, SR v v 7 8fETORKEXE
WAL, BV ALFEROBRAENSZET Ot £ TORKENRMICEIVRED £9,

ZIEERTSELIINy 77 ZVEDIABY — 1 27 1 /5 A TSIOCRI<SIOS> Z“0" (1227 U T
9% 7 SIOCR1<SIOINH> % “1™ (2%~ K~ L £9°,SIOCR1I<SIOS> 73 “0” (27 V 7 &b & fizkdo
J— RORE Y FRHINWT —Z RN T 7 LY AZ~DEXALNGET LA TZENKT LE
T, TSI T A TZEOKR T Z2HERT HI21%. SIOSR<SIOF> & A L %£9, SIOSR<SIOF> 1%
FOKTTOZRY T, ZEKRTOMROD L REZIET — X il £9,
SIOCRI<SIOINH> & v h LEGA X E HIZZEZ B (SIOSR<SIOF> (X “07 12720 9 (%
BF—ZIXENR0 EFOT FHARAILETH Y FHA), kY — NEEALERTA0LEND D
AN 7 vy Z7EED & 12 SIOCR1<SIOS> % “07 (22 U 7 L SIOSR<SIOF> 23 “0” (T2 » 7= Z &
%ﬁnﬁammkmﬁ>%i%ﬁzf<téw WERZ v > Z7EED & X IXHEhY = 1 FEIEIZA
DETDOT, ZET =X & HAMDHANC SIOCR2<BUF> 2 EX Hz T E &V,

F) BREE—FZZEBELABE. T2\ VI7 LSRAOABIIREShERA, > THEEE— FOLEE
1%, Z{EHK THER (SIOCR1I<SIOS> 2 “0" 2V U T ) 1TV RERET—F EHAMoE TIT>TLES
LY,
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TOSHIBA TMPSEPM29BFG

SIOCR1<SIOS>

Lk
i

SIOSR<SIOF>

SIOSR<SEF> | | <|

SCK #F

(HH)

Sl #HF

INTSIO & Y ;AHER |_| |_|

DBR Xa Xb
Uy .Y
SIET S DFEHH L BIET— R OEHHL

12-10 ZEE—F (Hl:8 Ev k10— KRz, NEf2 0OV )

126.3 S8Ew FEZEE—F

Hlf L A ZNCEZEE— ety MU, BAIOQIREY — NG OREET — 2 52T —F Y
77 LY AZ (DBR) ICEZIARE T, T D%, SIOCRI<SIOS> IC “1” 2% v b9 5 Z LIckV k%
FAfREL 220 £97, & MLy hmBIER, ) 77 0 v 2 ORikE CIEET — %1% SO Wi+ 6
HhEhn, % CTET 42N St PO BRViIAENET, 8 By hOT—FBEVIAEND &,
VI RUVTVREINLT —H RNy Ty LU AL NZAGET A PRk S E T, SIOCR2<BUF> THE
ENT=T— FEOEZEDETT 5 L INTSIO Bl ALT RN HBAELET, BIVAARY—E AT 1
TITRCCRET— AT XNy 77 LY AEMNLa A | %033%)&:95{;.7 B EZIARE
T TN Ty LI AT, EE LV ZBIRTCHKHLTWETOT, RET—XIL, LT2%E
T— B EHLHE S THHEZIIATL LI L TLEEN,

W7 v v VEIEDSGA ., ZET—F 2wl ROBET— X 2 EHXALECHAEH V=1 b
EEZITVWET, 1 U— R THEET —F2EZAALTVWIHEITEEHY = A MR ITORLEY
Ao

7y ZEIEDSG AT 7 FEERARE DR EN D) T A m y ZIZFEI L ET O
T, WO7 NEMEICADANCZAET —Z 2 3H M0 IROFET —F 2 EZIADRLEND Y £,
SO w7 BE T ORRERREE 1L, BV IABBEROBENOZET —F 2GR0 . *ET—
Z e BSALE TOHRNEBIURRICI VREY 75,

EZEHE T SEBITILINTSIO D ARY— ¥ 27 1 75 AT SIOCRI<SIOS> % “0” 17 U T
9% 7> SIOCR1<SIOINH> % “1” {2t~ b L £9, SIOCRI<SIOS> 37 U T &b &, fizkho U —
ROAEE Yy BRIV, T—H RNy T 7 LU AX~OERENTE T LTERFRTEZENKR T LET, 7
0275 A CHEZEOK T 2HERT 5121, SIOSR<SIOF> %t 2 L¥E7., SIOSR<SIOF> |L3%EZ(E
DT T “0” 1272 F£9, SIOCRISSIOINH> & v F LT-8ai3, BHICEZ{ELXITHEY | SIOF
X407 1272 £,

HRE U — R AR T 554, M7 2y ZEED & %X, SIOCR1<SIOS> % “0" 127 U7
L SIOSR<SIOF> 73 “0” |Z72 o 7= = & B HeaBt%. SIOCR2<BUF> #E Xz T &V, WEZ o v
JEMED & 1T, 5@1‘7:4’ FEIEIZAD £ DT, EZET—ZDV—F | 74 FORNCEZEE
ZTLTIE&E,

F) BEE—FZEELREBES, T3V I7 LR 2ONBIEIREShFRA, #oTHEE—FOERE
[T, ZEERTETR(SIOSZ 01277 ) €TV RERET -2 EHRAMOERTITH>TLESLY,
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128 RAHPBIIVTZLAL22Tz—X (SIO)
126 EBEE—F TMP86PM29BFG

SIosS®Y U7 o

|l

P >
T

1

SIOCR1<SIOS>

i LA
Y

SIOSR<SIOF> |‘:
SIOSR<SEF> | | Z'
SCK #F Q

(HH)

OO0 00000 00000 CY,
OO0 0000 RGO O006 00

INTSIO 81 ABBR [ 1

DBR X a b X d
#ETF—5 () BET—5() EET—5(0) BE7~5()
DEERH OHEHEL . OBERH DAL

X 12-11 E#Z{EE—F (H:8Ev b+, 1T7—K, A& O vY)

SCK ¥ |
1

SIOSR<SIOF> : l
1
1

SO #¥ Bit6 /X BHEET— RObit7 /
>
tsopp = min 4/fc [s] (NORMAL1/2, IDLE1/2 £— KB )
tsopy = min 4/fs [s] (SLOW1/2, SLEEP1/2 £— KB )

12-12 ERERTRDZEE T — 2 REFHH

oifi
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TOSHIBA TMPSEPM29BFG

¥£13E 10Ew k AD a2 2/\—4% (ADC)
TMP86PM29BFG (%, 10 &' v hpfiERE DB L FZUAD 22 o N—H 2 L TV ET,

13.1 ¥Rk

10 €' b AD ==X Ol 2 X 13-1 IR L £ 97,

18 L 2 2 Z ADCCR1, ADCCR2, ZE#ifii L <2 % ADCDR1, ADCDR2 (&' DA & /R — % H o T )LR—
U REEE, av b —F BRI TR STV ET,

DA v /N\—%4
VAREFD—{LI_i_l__ai—'WV—'WV— ——————————————— AvAvA' D VSS
| R2 R RI2
APP —3== 177 LR A
AhtLY 4 yoogn o RE
[ R—JL FEEE "3
ANO[—A v : A 4_:
1 | L
Y 110
5 : - l€_7

7Frasy
aiNb—4

n__ v
SEN L vass—>
A A | ~SraiEE | INTADC
4 Vv
1 AA % A [
SAIN|  |AINDS 2 f2 s 18 2 |EoCF| ADBF
2 |avp” x| |ack 4 Y
| Apbccri | | Apccrz | | apbcori || ADCDR2
ADAN=AHIEL O R 51,2 ADZEHEL X 451,2

F) ADAUNA—REZFERTBHEIIC FFOTANERADIVOR— KL IR EBYGEICHREL TS EEW, #LLZ, /O
R—rDEBEESBLTLEE N,

13-1 10Ew FADa/N—4
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¥ 13E 10wy b AD a2/X—4% (ADC)
13.2 HifE TMP86PM29BFG

13.2 il{E

AD I R_R—H T KD 4 >DL P AHX TRERISNLTWVET,

1. AD 22> R_R—Z i 2 % 1 (ADCCR1)

AD EMWEAT 5 7 a7 F ¥ XV OIERE L OEHEE — ROEIRE AD =2 23— F O Bilhh % il
WTBHLYAZ T,
2. AD = "—ZHilffi L 2 % 2 (ADCCRR)

AD ZHIFRI ORI E | DA 22 \—% (7 X —IKP1) O A HT 5 Lo A% TF,
3. AD ZE#ifii L 2 2 % 1 (ADCDR1)

AD I U N—F L Lo TEMMINT-T VX B EKNT H VA X TT,
4. AD ZEHifii L 2% 4 2 (ADCDR2)

AD a2 R—H OEMEREZE=XTH L T RAXTT,

AD O UN—ARFIEHILORA 1

(000EH) | ADRS | AMD | AINDS | SAIN (‘#0001 0000)

P i :

ADRS | AD Z#2BAsh 1: AD Z=$aBasA
00: ADEMET 4 £~

AMD | AD BI#EE— K 015 AN N\l
10: Reserved
11: JE—FE—F

] ] 0: FHRTAAAFT—TNL
AINDS | 7+ o4 Al 1: FHagANT, =T

0000:  AINO
0001: AIN1
0010:  AIN2
0011:  AIN3 R
0100: AIN4
0101 AIN5
0110:-._ AIN6

SAIN 7+ BT AAF ¥ +ILER QLN
1000: Reserved
1001: . Reserved
1010: - Reserved
1011: Reserved
1100: Reserved
1101: Reserved
1110: Reserved
1111: Reserved

1) 7HFOTAAF Y RILOERIEAD EH{=1EIKEE (ADCDR2<ADBF> = "0") TIT > TL 12 &L,

E2) PFOTANFYRILETRTT A E—TILIZT BFE(E,. AINDS # "1"[TRELTLESL,

E3) THBITAARFR—EFRICHES>TVETH, BEZRDOEKRTAD ERFEFR— FHAREERTLELTL LS
W Ffel PHFATAANLEETHR— ML AD Eip, ZEOBLMESZEAALLEWVELSICLTLEEL,

3¥4) ADRS [&. AD Z#BAtatk. BEIMIC"0"ICH VT EINET,

5¥5) AD ZEHath(Z ADRS DB REIXTHHEWTL FELY, ADRS DB EIL. ADCDR2<EOCF> [CTEMMNKETLECEE
ERZ. HDHWVITEIYVRAAES (INTADC) HER (BIVAANE)L—F UHEE ) ITT>TLEELY,

5¥6) STOP F1=IX SLOW/SLEEP E— K&EEHT &, AD I vN—24IfIL X4 1 (ADCCRL) 33 RTHHLEhD &
ELITERADNTELGLLHEYFET, BUAD AUN—2 #FEAT 5155I1F. NORMALL F£7=(E NORMAL2 E— F~EJ%
#%. ADCCRL ZHEELTLLZELY,
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TOSHIBA

TMP86PM29BFG

AD O VN—AFHLIRA 2

ADCCR2 7 6 5 4 3 2 1 0
(000FH) ‘ | IREFON | " | ACK | 0" ‘ (4R : 0% 000%)
IREFON | DA 2 v/i—% (55 —Eth) oiegmmm | A0 ZRAOAHRE
L R
000: 39/fc
001: Reserved
010:  78ffc R/W
ACK AD Z£ a5 R IR 011: 156/fc
(EHRBEEAITTREZ ZSBEEWL) 100:  312/fc
101: 624l/fc
110:  1248/fc
111: Reserved
1) ADCCR2MDEw M 4I1ZIE"1". Ew FOIZKX"0" 2B TEZRAATLERL,
¥2) ADCCR2IZRLY—F&HFEETTHE. EV b 7,6 IFEELFZHRAENET,
$¥3) STOP F1=IX SLOW/SLEEP E— R£#EEHT 5L, AD I /NA—L 4L X4 2(ADCCR2) [FF _RT#HAbtEh B & &

HICEAADNTELLGYET, BUAD aUN—2 #ERTH5E (L. NORMALL £zl NORMAL2 E— F~EIRE.

ADCCR2 #BEE L T =&Y,

3 13-1 ACK FX7E & BB A D % a5

e g 16MHz 8MHz 4 MHz 2 MHz 10-MHz 5 MHz 2.5 MHz
ACK

000 39/fc — — — 19.5us — — 15.6 ps
001 Reserved
010 78/fc — — 19.5 us 39.0 ps — 15.6 us 31.2 ps
011 156/fc — 195 s 39.0 us 78.0 us 15.6 us 31.2us 62.4 us
100 312/fc 19.5'us 39.0 ps 78.0-us 156.0 ps 31.2pus 62.4 ps 124.8 ps
101 624/fc 39.0ps 78.0 ps 156.0 ps — 62.4 ps 124.8 ps —
110 1248/fc 78.0ps 156.0.us L — 124.8 ps — —_
111 Reserved

E1) ERRRN"—HAOEEEITHOHEVTCIZEL, fo SRRFEREIRE
E2) THEMIE. 7O SEEEFE (VAREF) ICE O TUTORBIUEZERT SESITRELTLESL,

VAREF=45~55VE  156usklE
VAREF =2.7~55VE 312 pusklE
VAREF = 1.8~55VE | 124.8psilt
ADE#HELOR4F 1
ADCDR1 7 6 5 4 3 2 1 0
(0020H) | ADO9 | ADO8 | ADO7 | ADO6 | ADO5 | ADO4 | ADO3 | ADO2 | (#)HA1E : 0000 0000)
AD EHMEL XA 2
ADCDR?2 7 6 5 4 3 2 1 0
(0021H) | ADO1 | AD0O | EOCF | ADBF | ’ ‘ (4HA1E : 0000 *+++)
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¥ 13E 10wy b AD a2/X—4% (ADC)

13.2 HifE TMP86PM29BFG
— I Sy S L
EOCF | AD #7354 L=
1 E|RT Read
. o Ha = only
ADBF | AD %t BUSY 754 0 ADEHRELD

AD EFET

£1) EOCFIX. ADZEH#{EL X4 1L (ADCDRL) #1)—FF 5L "0" 2V ) T7EnFET, SOH. AD EHRERERALT
& EIX. (ADCDR2) #1)— KL 1=%IZ (ADCDR1) #!J— KL TL &L,
7¥2) ADBFIXAD E#BIIRICKY "1"ICEy FESh, AD EHREMENKRT T H L 0" 1TV )T INFET, Ff-. STOP, SLOW

E—F ZEHITDHEECELIVTENET,

;£3) ADCDR2 ZHA#HLIzmE. EV b 3~0ERELRYET,
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TOSHIBA TMPSEPM29BFG

13.3 H4gE

1331 YIrIITF7ARE—FE—F

ADCCR1<AMD> % “01” ( Y7 FhU LT AX— hE— F ) I E#%. ADCCRI<ADRS> % “1” |Z
RETDH I LI D ADCCRI<SAIN> THREINT=T v 7 A OELED AD B#i%BiG L E
7,

AD BHH&E T 1o, ZHiE R % AD ZHE L ¥ A % (ADCDRL,2) (24544 L..-ADCDR2<EOCF> |Z “1”
vy b5 L& HIC AD B THIV AL (INTADC) Z584E L £77

ADCCR1<ADRS> |% AD Z#aZ BRIA%% . HEMIC 7 U 7 ShEd, AD Z#ad1 (2 ADCCR1<ADRS>
DERE (FAZ— ) 1#MTbRVTL 2 &V, ADCCRI<ADRS> M T ADCDR2<EOCF> |2
TEBDKET L2 Z & 2 iEil% . &5 WIEEI D ARG 5 (INTADC) D ¥4 (F D IAAHMEE L —F
REYIAT o TLTIEE N,

ADZH#aR 2 — ADZEH R #— K

ADCCR1<ADRS> ] ]

ADCDR2<ADBF> | I

ADCDR1MK FE X IEEZEERE X EBZBEE

NN TRBRFEH LIZEY
EOCFY )7

! A

ADCDR2<EOCF>

INTADCE| Y ;AAHER

D).l

ADCDR1MDFHAH L

EHRIERD EHRIERD
. FedrHi L TeAH L
ADCDR2(M A H L ﬂ ﬂ
EHIERD EHIERD
FeAHL FeAH L

X13-2 YIrIOIF7RAA—FE—F

13.32 YE=FE—F
ADCCRI<SAIN> CHFE S4v/e 7 F 1 7 A FEIED AD Z i 0 3R LTV £ 3,

ADCCRI<AMD> % “117 (VB hE— N ) IZE%. ADCCRI<ADRS> % “1” |[I%ETH I &
W2 XY AD EHLZBIG L E T,

AD BHH&E T 1o, ZHE L% AD ZHE L U A % (ADCDRL,2) (24448 L. ADCDR2<EOCF> |2 “1”
oy b5 L& HIC ADEEKE THIVIAZ (INTADC) Z34E L 7,

UE— hE—RTIE, 1EIO AD BHPK T T 5 EELIZKRO AD Bz Bltt L7, AD BHiz
fZ1k9%121%. ADCCRI<AMD> |2 “00” (74 B—7LE—F) 2#EXAAL T ZEV, AD Z£#
EEILAIRFICIE IR LT, 20k T OLMBEIX, AD ZBHIEL VA XIS N EE A,
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¥ 13E 10wy b AD a2/X—4% (ADC)

13.3 #8HE

TMP86PM29BFG
ADCCRI<AMD> X ‘117 X *00”
ADZHR 52— b
ADCCR1<ADRS>
: Y SR
LRI /imezses (| omeznsE | mAZEEE X \Shifh,
¥ X
ADCDR1,ADCDR2 FE X 1EEZEEE X cEEZSH#E | JDEEBES
ADCDR2<EOCF> | “ | | [ |
A A A
BAHLIZEL
INTADCHI Y 32+ [ I [ e )
ADCDR1E# Hi L
LHER LHER THER
ADCDR2ZE#H L FAH L |_I AL |_| AL
TiER TimfER TR
A L FAHL AL

13.33 LTPRAAIDETE

1. AD =t R—ZHIfl LY 24 1 (ADCCR1) ZLLFD X DT E L TL &0,
e AD A1 ¥ 1V (SAIN) 12X D AD B35 F 4 RV EBINL TS &0,
o 7 AHIE(AINDSY 27 1 7 A4 2 =T MR EL T EEW,
e AD 2> RN—HHIEHOMIEE—F (Y7 kw7, JE—FE—FK) % (AMD) [ZTIHE
LTL7ZE W,
2. AD =2 U N—HEIHIL Y A % 2 (ADCCR2) ZBL FD X HICHRE L TL 2 &0,
o ADZEHARFIRT(ACK) 12 &LV AD MR 2 3% E L C< 7E &V, AR OFE EIZ-DW\ T
X AD 2 S —H N AY 2 FTOER 13-1 2 T RS0,
o DA = >3 —X Ol (IREFON) Z3# R L T 72 &0,
3. LFFl & 2. &REH, AD 2 —F i 2 % 1 (ADCCR1) ™ AD Z:#i5f 44 (ADRS)
WY BRETHE, VT MU T AX— FOLA, BEHIZ AD BHEHIEL £,
4. ADZBHANE T4 5 & AD ZBHafii L2 2 % 2 (ADCDR2) @ AD ZE#i#& 7~ < 2 (EOCF) 78
10T v b Sdv, AD ZEHE R AY AD ZHAfE L2 2 % 1 (ADCDR1) . AD ZSH#ifi L 2 % #
2(ADCDR2) [ZkM SN ET, 72, 2D & X INTADC B0 IABRE R FEA L £,

5. AD ZHifii L 2 A % 1 (ADCDR1) 7~ b il 2 Fe 7~ i3 & EOCF 1% “07 ic27 V7 Sk
G, 7272 L, AD BHfE L P A % 1 (ADCDR1) % @t/ 9 R AR 1T - 128581,
EOCF X “07 227V 7 aNE 7, BHERIIROEEKE T £ CTRIFOMER AR LT,
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TOSHIBA TMPSEPM29BFG

(7uZF L) ZEHRFRE 195 us@ 16 MHz B X O T T Z A F v 2L AIN3 i+ 2 8IR% . AD ZBH#i% 1
BTV F 9, EOCF % HEsB L T2 5iAH L. RAM @ 009FH F 2 EA7 8 B b
009EH FEHUZ Tr2 By hDOF—FZHMLET, BfEE— NI, Y7 b7 2AZ— b

EF—RTT,

(R—FDETE) : JAD A VUN—BADLURAEHRET BHIKR—+
LORBEBEIRELTLEEL,
(F#MIFVOR—FDEEZSRBLTIEEN)

LD (ADCCR1), 00100011B ; AIN3 Za#iR

LD (ADCCR2) , 110110008 FEEHESRR (312/fc), BEE— K2 ER

SET (ADCCR1) . 7 ; ADRS= 1(AD Z#:Rit4 )

SLOOP : TEST (ADCDR2) . 5 JEOCF=17?

JRS T, SLOOP

LD A, (ADCDR2) s EREEROFAL L

LD (9EH) , A

LD A, (ADCDR1)  EMEROBEAE L

LD (9FH), A

13.4 AD Z#RFD STOP/SLOW E— F

AD ZH#aH | Z3EHIHIIC STOP £ 721X SLOW & — K& EEI§ 5 & ADEHIFE &, AD =22 3—F 3
WL =4 E T (ADCCRL, ADCCR2ITHIHMEIZ I SV ET ), Fio, BWAERIINE L 720 £ (i
FlETOEBERL 7 VT SNETOTC, BHFEEIL STOP 721X SLOW £ — R & ZE)7 5 Bl fi A
HLTLZEW), £72 STOP £ 721% SLOW F— R/ SHEIF LZBIT. AD ZHUIAERICHEB L A
DT, MBS UCHE ADBHABG L T &0, Ak, 7he 7 KEEFIZATNICT Yy hanb
7=, 7T u JERERRCOERDIEIVARILH D FH A,
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¥ 13E 10wy b AD a2/X—4% (ADC)

135 ANhBELEHER TMP86PM29BFG

135 ANBELELEEHRER

TIuZ ANEEE ADEBREINTZ10 8y FTUHE LI 13-4 D X5 IS L £,

A
3FF, T
3FE, + —
3FDy + o
A
D
%z > —
?@ a
1t
03y T —<
02 —
OlH T i 2
4 R VAREF — VSS
| | | S5ttt x —
0 1 2 3 1021 10221023 1024 1024

TFOTAREE

13-4 7FOaFAHNEFEE AD EHIE (typ.) OEZR

Page 150



TOSHIBA TMPSEPM29BFG

13.6 AD aAV/N\—42NDFEEIEF

13.6.1 7F+ 045 AhinFETEH

7F 1 7 AFEF (AINO ~ AINT) 1. VAREF ~VSS [T 7280, = OFFHIOBELERA
HEnd 2D ANGGFOEBENAEE 20 £5, £t 7 a2 A O #EIC b 2
HZ2ET,

13.6.2 7+ O4J AhEBIRF

7 a7 AT (AINO ~ AINT) (%, AR — bk EFEAIZRoTWET, 7Hha 7 Ahoniin
EH LT AD BHax EITT 256, TN OR— FDOAH DG TIEETLRNTLLEI N,
AD EHFEENME T+ 585A08H 0 £, £27Fu S ANFKMAWEAF LS T, BT 2 ~D A
MR D /AR KV EBEEZTH5ERHY T OTC, EENLETT,

13.6.3 / 14 XXtk III

7 a7 NS A OWNEREAMRERE 1L, X 13-5 D LR o TWE T, FFRa 2 ANEOH A v
E— R U ANEWNEE ) A X EOREBLEZITROTL 2D ETOT! FEROM A v E—F R
IZ5KkQ LTI D L 9ICREI LT EE W, F72Y arF oMt b2 H#E - LET,

RER &S F7FagaviRL—4
AINi 5 kQ (typ)
EhoRI= 2] W'&Bg%
5k (max) DA Y A—4

F)i=7~0

®13-5 /77 0T ANFMEE & A FimF O]
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¥ 13E 10wy b AD a2/X—4% (ADC)
13.6 AD A V/I\—42 DFEEEIE TMP86PM29BFG
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TOSHIBA TMPSEPM29BFG

F14EFE X—F 2497 v 7 (KWU)

TMP86PM29BFG i, P20(INT5/STOP) fiiif-LA#HZ STOP2 ~ STOPS @ 4 DD~ ¥ STOP E— R Dfiffk
D ERE T,

STOP2 ~ STOP5 ™ A7) T STOP & — N & iR 5456, STOP diif DB IEE A E TH, S
W, &b 142187 2R LTIEE N,

14.1 ¥R

INTS
4—1 o@ I

1"CHER) o{ [ stopP2
°< [ sTop3
Oé [ stopa
0< ] stops
STOPCR [10| S oo
(OF9AH) 9 9 9 9
0nlunranlun
14-1 ¥=—F>9z 447y TEK
14.2 Hil1E

STOP2 ~ STOPS M {1, ¥—A+ 7 =1 7 7 v 7Hfi L ¥ 2 % (STOPCR) IZ & » T, #is = & |2 STOP
E— FOMERIG T 2§ A/ 2EE4 5 2 LR TE £9, STOP & — ROMBRANIHER T 28 F1xH o500
D0 F— P DL IREITE Y ANEFIRIEICRE LT a0,

F—FoIzA4OTyTHELORAE

STOPCR 7 6 5 4 3 2 1 0
(OF9AH) | STOPS | STOP4 | STOP3 | STOP2 | ‘ ‘ ‘ ‘ (W : 0000 )
0: % Write
STOPS | STOPS ##FI=& % STOP-E— KRk -
1: =l only
. 0: # Write
STOP4 | STOP4 ifFI= & % STOP E— FfEk -
1. FFHl only
0. # Write
STOP3 HEIC — FfER
STOP3 i FIZ & % STOP E— FEER _—— only
0: %% Write
STOP2 | STOP2 ifFI=& % STOP E— FfEkR _
1. Al only

14.3 #%gE

STOP E— ROEENLT AT ALV A K 1(SYSCRL) (ZTITW, f#hRlE STOP &— REERASFFA ST
V% STOP2 ~ STOPS Uit D WD+ % “L” LU § 5 Z LIk Vg c& £9 (11 1),
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EUE X—FH29z497v T KWU)

14.3 #8RE TMP86PM29BFG

*7-. STOP2 ~ STOPS #infDkAEIZ. FHTAHANO R— "DV I AR EFHLHET Z LI L VR TE
F3T DT, STOP E— REEENT AHTIC STOPCR 12X » TH A ENT-ET- D LU “H” LT o
TWDHZ L AR LT &V (H2,3),

¥ 1) STOP £— FOEKR%EI v SEBRE— K (SYSCRI<RELM> =“0") TIT3H&. ¥—F vz 97 v FHlfL
LR A (STOPCR) [2& 2T STOP2 ~ STOP5 ANZETARTELIZT 3H. AAMNFT I TLNS STOP2 ~
STOPS #fiF% STOP E— FH “H” LAJLIZEIE L TS FEELY,

E2) LALEBROBEE. STOP ihF 8 & U STOP2 ~ STOPS #FO LTI ANBEIRO LAILTHS & STOP E— R
AT, BEICHEBR—7 U RIZBYFET,

3 F—AUIVIAVTYVITAAER—FANIAABRBILFNRMELYETDOT. ANBEEOLEWNMENZNEL
BRYES, #£>TSTOP E— FEFBHIZAR— FAAICE > THERELEERK. —F29 497 v TAHOR
HLULANLERLGDGEENHYET. (K 14-2)

E4) STOPWFIE. AhEELETHHERHYELANDT, STOP2 ~ STOPS Asiiz& T STOP £— F%#2
B¥ 51841, STOP iiF% STOP £— FEKRADIHF L L THRELET

55 F—ArYUIA0 Ty THELE RS (STOPCR) [Z& 2> TAARFITSAhTWRREX—F o447y TiHF
X, ERERIFNETOTTFOITEEZMMLAENTLESLY,

5 6) STOP2 ~ STOP5 AAIZk > T STOP E— FE#KRT 3 (‘L” LAL) AL STOP £— FriSTOP T &%
“LLRIVIZEEL T ES L, (K 14-3)

A— kAR <|‘ st aiss
FtomzAY —<|—
7y ITAN

14-2 ¥—F 202 A 9TV TARER=FEASR

a) STOPIHFDIHE b) STOP2 ~ STOP5Mi54&
STOPHH T [\ STOPHF'L"
«——— STOP#ER&
sToPE— K STOP2 4% —|—
«—— STOP#ER
STOPE—F "+

14-3 STOP ifF & STOP2 ~ STOPS ifF D& SLlE L

# 14-1 STOP E— RDERLANIL (T v D)

RBRLANL(TyY)
I F & SYSCR1<RELM>="1"

(22) SYSCR1<RELM>="0"
sToP "H LA AbENYT YD
STOP2 "L LA fERZLE (GX1)
STOP3 "L LRI fEAZLE (G 1)
STOP4 "L LRI AL (1)
STOP5 "L LA fERAZLE (X 1)
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TOSHIBA TMPSEPM29BFG

T 15%F LCD FS4 /N

TMP86PM29BFG I3, i i #7585 (LCD) % E4EEREN T2 N 1 73 X OV OHIIEIEE 2 P L TV ET,
LCD & O#EFis 11X, kDO EEBY TY,

1. ¥/ 2> FMHF 324K (SEG31~ SEGO)
2. aEUMANT 44K (COM3~COMO)

\ZBREh R & LT, CO,C1, V1, V2, V3I¥1ndH v £,
ELREBEEN 23 Al fiE7e LCD 13, RO 4 F¥H T,
UAT 2—T 1 (U334 T A) LCD ik 128 i3 (8 ¥ A > b x/16 #71)
BT 2—T 4 (U3/NA T A) LCD | K 96 [E5E (8 B AL K x 12 #7)

1
2
3. 125 2—F 1 (U234 7 &) LCD fx Kk 64 HizE (8 AL |k x8H7)
4, AHXT 47 LCD K32 EFHE (8 & A b x4H7)

15.1 LCD K35 A4 /\DERL

LCDRSA/N\HEHLRA

LCDCR
6 5 4 3 2 10
[EDSP[BRES| VFSEL | puty | sLF
— — DBR
fe/2, fs/2° P E Oy
fc/216, fs/28

fe/215
fc/o13
\NCa I

Fa—TF4 1 L BAZVH _ . . ;
N D grEm FRT— H RN
fc/213, fs/25
fC/le,fS/23 |||||||||||||||||||||IIIIII
fc/210, fs/22 y| FIEVY ERT—ANYTF LIRS
PUTEE 4 il
VYVYY v K )
S EESEEE —b| IEIRSAN |—>| AR RESAN
I% I_—¢_| I%' % COMO ~ COMS3 SEGO ~ SEG31

15-1 LCD K34 /N

E) LCD FSANFERADTNA FABREAB L TVET, o TREY—ILOTNYHERARKICTL—I 0EE
T2THLCD FSANIFHAEFELLERA,
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E15FE LCD FSa4/
15.1 LCD FSA4/\O@ER% TMP86PM29BFG

15.2 LCD K5 A /XD

LCD K7 A " oflfi, LCD filf#lL 2% (LCDCR) T/TWE T, LCD K7 A NOFRA F—T b
/X EDSP CHillf#l L =9,

LCD S A N\FIEIL R4

LCDCR 7 6 5 4 3 2 1 0
(0028H) | EDSP | BRES | VFSEL DUTY SLF (#D#A{E : 0000 0000)
0: 75oxvy
EDSP LCD R — ;
& L RTRA =TI
0: RERET 4« E—TIL (ST TR EBEFER)
BRES SEEBORE X
FERBORE L REEE 15— T
NORMAL1/2, IDLE/1/2 E—=F SLOW1/2,
DV7CK = 0 DV7CK = 1 SLEEP0/1/2 E—F
00 fc/213 fs/2% fs/25
VFSEL FERKHER [Hz]
01 fe/2lt fs/23 fs/23
10 fc/210 fs/22 fs/22
11 9 9 —
fcl2 fc/2 RIW

00: 1/4 T 1—F4 (U3/8fTFTR)
0L: 13 Fa=T4 (L3/N1TFR)
1012 Ta—F4 (LUR2NATR)
11: RR2THA YYD

DUTY LCD BREI A X DX

NORMAL1/2; IDLE/1/2 E— K SLOW1/2,
DV7CK = 0 DV7CK = 1 SLEEPO/1/2 E— K
00 fc/2l? fs/2° fs/29
SLF R—REARBDREIR[Hz]
01 fc/216 fs/28 fs/28
10 fc/21® fc/215 -
1 fc/213 fc/213 -

1) FRERBROFHTE <BRES>="0"0& FiE Vpp = V3 Z V2 Z V1 = Vgg ,<BRES>="1" O & E(& 5.5[V] = V3 = Vpp Eifif-
THENHY FT ThODEHINBEE CHWEE. LCORTRIUICHEESEZ 5 EMY H. R— FIBERNRNT
NARZFA =T EEZDAHEELHY FT,

¥2) FRERBEAAF—TILOEE. LCOBRBART LS NI FRATHERATIBENHYFET, > T<BRES> N 'I"DEE,
<DUTY> [£ “00B"., F1=[X“01B” #HRE L T &Ly,

E3) — L BELEVLTESL,
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TOSHIBA TMPSEPM29BFG

15.2.1 LCD EFghA=

LCD ofikdEs =1L, LCDCR<DUTY> 2LV, 4 FHEOBENN T E9, BFENFRT, 1= v L
Fa T hOR T, HHTSHLCD Iy T L £,

Vicps — T —|—| VicD3 — 1/f|;—|—|\i
0o L u 0 il
] \_‘ |_ I I I I ] \_‘ |_l HEEEN
-VLCcD3 - -VLcD3 -

— T—2"l"— >e— T—H% "0"—> —T =% "I" e~ T% "0" >
(@) 14 Ta—T4 (1334 T R)ERE (b) 1183 Ta—T 4 (13 /34T R)ERE
> i 1/fE —»
Vicps — L 1fF Viep3 =
0o —— |_| 0 ——

_ U U

“Viebs - ~VL.CD3 —
e wam g~ 7\ N
F—5"1" F—5 0"

© 12 Fa—F4 (1234 7 R)EEH) d) RET 4 vYEH .

E1) fe 7L—LRERH
F 2) VLCD3: LCD ERE)EE

15-2 LCD EREfi& 2 (COM - SEG i FMELIZE )
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E15FE LCD FSa4/
15.1 LCD FS A /\DRERL TMP86PM29BFG

15.2.2 7 L—LEKE#
7 L— LR (fe) 1IBREN e R— AR LD R I5-1 O X ) ITRESNE T, N— R JH K
X, AT IEAZ gy 7R fc BEL O fs 1IT)5 U T, LCDCR<SLF> {2 L W &EIR L ¥4,
* 15-1 7L—LRBARBOEE (BRAKRIOYY)

(@ YLy oy Yy E—FE., £ETa17/LY 0y 9 E— FEED DVICK="0" DiFE

7 L—LAKE#[HZ)
SLF R—Z EE H]
U4 FTa1—T4« 3T a1—T4« 12Ta—=T4 AETA49Y
o fe 4, fc 4, fc fc
217 217 3 217 2 2 7 217
00
(fc = 16 MHz) 122 163 244 122
(fc = 8 MH2) 61 81 122 61
e fe 4t 4, fc ic
216 216 3 216 2 216 216
01
(fc = 8 MH2) 122 163 244 122
(fc = 4 MHz) 61 81 122 61
e o 4, fc 4,10 fc
15 15 3°58 2% 51 15
10
(fc = 4 MHz) 122 163 244 122
(fc = 2 MH2) 61 81 122 61
fc fc 4, fc 4, fc fc
u IEE e 3%, 2° 51 IEE
(fc = 1-MHz) 122 163 244 122

F) foBRERY O Y BEIRE[H)

£ 15-2 7 L—LRRHEDETE (EEKRIO YY)

(b) TaT7NOBYYE—FBEDDVICK="1", &71=I& SYSCK="1" DHE

7 L—LEKE# Hz)
SLF N—ZFRH Hz]
UVbFa—F« 13 F1—F« 12 Fa—T4 RATAYY
fs fs 4,fs 4, 1s fs
00 29 29 359 2 59 29
(fs = 32.768 kHz) 64 85 128 64
fs fs 4,fs 4, 1s fs
o1 28 28 3 58 2 58 28
(fs = 32.768 kHz) 128 171 256 128

) fst BRAKY Oy Y B [H)
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TOSHIBA TMPSEPM29BFG

15.2.3 LCD EFgEE

TMP86PM29BFG (%, LCD BRENHEIR & LT, 8L 0 s S i 22 MEE L 2 NE o FJ (R T
FIE(BJE) Lizb 02T 50 ST ERE M ERIUc L 0 pEE L b 02T 20058
WA TE £, Z DN LCD #lfEI L2 2 ¥ LCDCR<BRES> TIT\W\ £ 147,

15.2.3.1 REMEKFFEHAT 5154 (LCDCR<BRES>="1"M & &)

SRR IR VL S ISR S AV RMERR R A 2 f5¢ 3fRICHEL, B AV M aEy
SR HOMNELEZFE ST E T, V2 i IS IEEBIR DSBS SV %A1, 12 % (V1) IRE,
32 {5 (V) IZHE S AvE T, V3 i IS IRERR A ke S A 1%, U3 5 (VL) ICkE, 213 1%
(V2) IZREESLET,

F 72, LCDCR<VFSEL> IZ & - THIEREIFE O AL I A TINS5 N T FE T, ALK
BEESTHEET AN | T OWEFENNLE L 720 30, TONMEEEINRKE
D EJ, WICHIEEEEAEES 75 LA 3 OREIRESITE S 220 428, 1HE
FBNTD L 20 £, BREHEE NIRRT 5 & LCD B/ & ORENENETO T, il
9% LCD 7S U &bt Tl 22 % E E ISR LT 72 S0y,

SRS O FE T REAZ X 2 VB I DETUER &4 R 15-3 ISR L £,

) BERBENA R—TILDGE. LCOBHAKXIL 13 N\ATFRATHERATILENDY I, fiEo
T <BRES> A “1” M & E, <DUTY> (X “00B”, Ff=[£401B” ZH/RE L T &L,

FIE B BRAE AT T _?__ VDD
DEHTHERALTLE
AN V3 —_LC
P
V3 = VDD A&
V1 =1/3.V3 . .
C =01~0474F ;l/; HETE
Cl—¢
col—
;; VSS

a) FYES -8 V1 DA

FEEBREREEUT - vDD
DEMHTERALTE
0, V3¢
V2 c
V3 = VDD V1
V2 = 2/3.V3 {C A
C =0.1~047uF ;|/; /:|/—7§$—%ﬁ
Cl—
co—T
/; VSS

b) FUEIE T8 V2 OB A
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EI5E LCD F341°

151 LCD RS54/ \D&ERE

TMP86PM29BFG

S EEBREARFEUT t VDD
DEHTHERLTLE va
AN

(¢}

V2
V3 = VDD V1

0

L

C =01~047uF ;l/; ;gggg
Cl—.
col—

/; VSS
C) FLYEI 723 V3 OBE

FEEERE AR EUT L VDD

DEHTHERLTLE \'y

Y, 2
v ¢

V3 = VDD V1

1

C =01~047uF

N

C1
(&0]

;

/; VSS

d) FEYERE 123 V3 DI 4

¥ 1) TMP86PM29BFG T LCD MREFERZFERT 5L E. AERBOERS LUV VT UHFEROLSICHEKELTCES
(AN

E2) EAETREZE VIHFLUSNESRTZEBE VIHEFEGNDREISaA VYT U EEHELTESL,

E3) a)~d) DEHAZKIE. HREGOT—F— O SERANEESNATVET, CNODEHKARICERT S LIC
KO THREHEMIMLLETOTC, FRERLTORIT EROEGAEZTHEIT IS LE2HRBLET ., (EXDERAZE
T4 LCD R RIZHEEHYFEEA)

15-3 REEERFERABO LCD EREHHI (LCDCR<BRES>= “1” )

% 15-3 FERKRHKICHT B VI ImFOERMESE (Typ.)

VFSEL SERERERK fc=16 MHz B fc = 8 MHz B fc = 4 MHz B fs = 32.768 MHz B
00 fc/21® 121 fs/2° —37 mV/ pA —-80 mV/ pA -138 mV/ A —76 mV/ pA
01 fo/2ll F =13 fs/28 ~19 mV/ pA —24 mV/ pA -37 mV/ pA 23 mV/ pA
10 fc/210 F =1 fs/2? 17 mV/ uA 19 mV/ pA —24 mV/ uA —18 mV/ pA
11 fc/2? —16 mV/ pA ~17 mV/ pA —19 mV/ pA —

E1) BRBRZE. WAHEYBTTIEEDEETRTEDOTT,

E2) FEBRRMICHERBAD LCD /ARILIZEDHE T, BIRLTLESL,

E3) TBELREEMEZEDES. BEHRF VI FLEEERFV2OERBFEEIXILERTED 10EULEHELET ., HIAE.
SERRHEMN fc/2°(@fc =8 MHZ) D& &, HERF VINEREFEF. - 1.7 mVIA U EEHELET,

15.2.3.2 SMF TR BRI ZFEAT 5158 (LCDCR<BRES>="0"MD & &)

AT T o EHRPUE R, SN ERZ N TOE LEEEEZZNEN VL V2, V3 IZATILE
TAV N 2B EZEAORNEIFEEZRESTET,
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TOSHIBA TMPSEPM29BFG

ST EZ /NS T AL AL N aErOBBIEEILE L 780 TN, FOSEEE T
MREL 72D EF, WINBEIEEZ KRELSTHEB7 A N | 2 OREREIIIIKLS 720
TP, HEETD L0 £, BERE NN AL T 5 & LCD HRpigie/e EOEENEN
FIT 0T, AT D LCD SR E L Tl 2B PUEICHHE L T2 &0,

AVEIR R =
P A
e VDD e VDD ] VDD )
V3 V3
=R1
V2 V2
CO [— Btk CO [— Rk
C1—Bif ZR2 c1|— Bk c1— Bl
V1 V1 Vi
=R3 =SR2 =R1
VSS VSS VSS
/; 777 /J7_ 777 /J7_ 777
13 /134 7 AD5E (R1=R2=R3) 12 N4 7 ADHE (R1=R2=R3) RET 49O DBE

SEERFERRV, Vo, VIIFUTOEEICHAD L SITL TS,
VDD =2V3=V2 =V1=Vss

15-4 S ERH BRI AR D LCD BRI (LCDCR<BRES>= “0” )

15.3 LCD &RT=EE

15.3.1 RERT—2DEKTFE

FoRT — X 1L . DBRINICRIT BT FKRT —4 GEHI (OF80H ~ OFSFHE H1 D 16/34 MITHHMI L £7,

FToRT — F IS SR T — 2 E — Ry 7z kv BEIZiEAE S, LCD K7
ANSNEHENE T, LCD R A N, #nT & EBRE U, B A MR, 215
FBEBELET o T ERARXY—VOETIX, 7a /T A TERT—HXHEBONEFEEEREZ
HTETITRAET,

7% 15-5 12, FoRrT — X Ik & SEGICOM b - Oxtin e m LE T, BART —H N4 O L X 4T L,
“O" DL EHEITLET,

LCD OBREN T RUZ L - CTERENAIRE R BB N R /20 T DT, BRT —X M 572D
THRRT—HHEBEOE y ML R Y 9, 6o T, ERT—FOKEMHEH LR E v hRo,
LCD 285 L 72T RUVAICHYST A F— & 2 E VT, BHEOL—F—BF — & ORI T
T EI(F 15-4 ),

T) RERT—ABEEONBRR, BEREARFECLRYETDOTIZ v 54 XL—F U THPREZTO>TLE
élr\o

& 15-4 RINT—H DEMICERTHEY

ERE A Ewv k73 Ewv k62 Ew k51 Ew k40
U4 Fa—TF4 COoM3 COM2 Ccom1 COMO
3 FTa—F4 - COM2 coMm1 COMO

12 Fa—TFT1y - - Ccom1 COMO
RETAL9Y - - - COoMOo

E) —RETFT—SOBMICERALLZVE Y b
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E15FE LCD FSa4/
15.3 LCD &REifE TMP86PM29BFG

% 15-5 LCD ¥k~ 7—4 #8i5 (DBR)

7 FLR Ev k7 Evhke6 Ev k5 Ev k4 Ev k3 Evhk2 Evki1 Evbko

OF80H SEG1 SEGO
OF81H SEG3 SEG2
OF82H SEG5 SEG4
OF83H SEG7 SEG6
OF84H SEG9 SEG8
OF85H SEG11 SEGI0
OF86H SEG13 SEG12
OF87H SEG15 SEG14
OF88H SEG17 SEG16
OF89H SEG19 SEG18
OF8AH SEG21 SEG20
OF8BH SEG23 SEG22
OF8CH SEG25 SEG24
OF8DH SEG27 SEG26
OF8EH SEG29 SEG28
OF8FH SEG31 SEG30
ComM3 com2 comM1 COoMo com3 com2 com1l COoMo

15.3.2 5% 4

LCDCR<EDSP> % “0" 127 U7 T2 Z LIck VT I F o Zminm £3,7 7 % 713, COM/
SEG %ii {12 GND LV & )46 2 82 L0 LCD ZiHAT L 9,

STOP E— RIZ A% & LCDCR<EDSP> 28 “0” 127 U 7 S HEHINZ T T X I Nmnn £97,
STOP &— NiEJ7% . LCD OFF 44T 9 121X LCDCR<EDSP> % “1” |2t v T AMERH Y F4°,

F) Uty b VA MERRFHA, DEUHARGND LRLERY ETH, AHAR— /2T A
FERABFHARNAAE—F o RREBLGYES, 5T, MDY LY FADRELIRCES
BRITLCD RENBUH ENHEERFIBNLHYET.
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TOSHIBA TMPSEPM29BFG

15.4 LCD FS A4 /\D#IEA %

15.4.1 WHIRE
HRED 70 —F ¥ — &, K155 RLET,

(FarZIufl) 28T A MxdaEy, UAT 2—7 4 LCD % 7 L — LJEWE /218 [Hz] . 5 & i 5k fol
213 [Hz] CEMES B D HBA.

JLCD BRENAZDERE. T L—LRERBDOFZRE. RERRBDEE.

SERKA *—T L

LD (PXLCR), OFFH i PXLCR LR A MERTE (x; 110 R— &S )

LD (LCDCR), 01000001B

s RRT— 2 ONHEHRE

LD (LCDCR), 11000001B s JomA *—TF)b

Y

LCDEREN A E D ERTE (DUTY)
FERKEHDOHRE (VFSEL)
7 L—LERBDEE (SLF)

HE@EBEOERE (BRES)
v
PXLCRL S X2 DEEE
(x; HOR— +&S)

v

RRT — S REOMHARE

v

RRA *+— )L (EDSP)
(75 x> T DER)

7

15-5 LCD FS5 A /\DHIRE

15.4.2 RIRT—FDIEM

WE FRT —ZI7 eI AAEY (ROM) ICEET —# L LTHELTRBE, m— FaFil &
D FRT — A B L E T
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E15FE LCD FSa4/
15.3 LCD &REM{E TMP86PM29BFG

(a7 Z256) Y45 2—T7 4 LCD ZHWT, T—H AV D 80H FHIZHEM I N T\ 5 BCD 7 — Z (2%
I D E T A FoRT DA (COM, SEG i - & LCD & O # X 15-6 & L= & &) OFER
F—HT, £15-6 DXL OV ET,

LD A, (80H)
ADD A, TABLE-$-7
LD HL, OF80H
LD W, (PC + A)
LD (HL), W
RET
TABLE: DB 110111118, 000001108,

11100011B, 10100111B,
001101108, 10110101B,
11110101B, 00010111B,
11110111B, 10110111B

i¥) DBII/NA FT—AEEGRS

COMO

QU ﬁi” COM1
O%LGO %}LCOW

SEG1

15-6 COM, SEG imF#&#Ehl (1/4 Ta—T 1)

£ 156 RERT—2 (U4 Ta—T«)DHl

HF ECHN RET—42 HF E-on RET—4
pU ==
0 [l]] 11011111 5 UD 10110101
Q:O o bO
[ i
1 00000110 6 [l]]D 11110101
0 =
1 T
2 []D 11100011 7 00000111
&= 0
pU =
3 p— 10100111 8 [Z]JD 11110111
bO =
f !
4 UD 00110110 9 UD 10110111
Q:O
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TOSHIBA TMPSEPM29BFG

Example 2: 1/2 7 = —7 4 LCD ZH\W\ T, £ 15-6 & RO TERELT I HAEDERT — X DY
%3 15-7 1R L E 9, COM 18 X OF SEG i1 D8z 5 151X K 15-7 DFIZE HVE 97,

COMO

SEG3 !E EU SEGO
SEG2 COM1
=VQ_seG1 6SEG1

15-7 COM, SEG ifFi#:451

157 RERT—F2 (U2 T2—T 41 ) DOfFl

RRT—4 RRT—4
S e
EE7 RLR TH7 KLR E7 KLR F7 FLZ
0 **01**11 **01**11 5 **11**10 **01**01
1 **00**10 **00**10 6 **]11**11 **01*+01
2 **10**01 **01**11 7 **01**10 **00**11
3 **10**10 **01**11 8 **]11*+11 **01**11
4 **11**10 **00**10 9 *»*11**10 **01**11

7£) *: Don't care
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E15FE LCD FSa4/
15.3 LCD &REM{E TMP86PM29BFG

15.4.3 EREhH H1451

£RT—2%8E  como _,_,_L—\_I_l— VicDs
N -—O

7 KL “vicoa
OF804| 1011 0101 | com1 —LJ——\__[_‘_'—I o

—VLCD3

COM3 o

'_l—] —VLCD3
COMO-SEGO '_lu L_lm - "0
(Selected) _, | | ) v

— -VLCD3
— VLcD3

COM2-SEG1 ll ll I —0

(Non selected)

— -VLCcD3

15-8 1/4 Ta1—T 4 (13 /N4 7 R ) ERE}
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TO s H I BA TMP86PM29BFG
SEG1
SEG2 SEGO U@:‘ C) COMO UFU
67 ODA? CoM1 U
P V. comz =V o
EDSP |
-V
SEGO _,_\_I—\_,—\_,—|—I Heps
-0
— ViLeD3
L SEG1 -
7 KLR —ViLcos
SEG2 <
OF80y| *111 *010 -0
ok ~/VLcD3
OF81y 001 COMO _,_J_\_\—,_\—_
-0
* Don't care — VLCD3
com1 -
-0
— VLCcD3
COM2 T 0
—‘ — VLCD3
COMO-SEG1 — 0
(Selected) I I )
— -VLcD3
— VLcD3
COM1-SEG? [ ll | — 0
(Non selected)
— -VLcD3

15-9 1/3 T a—T 4 (/384 7 R ) ERE}

Page 167



E15F LCD F34n
15.3 LCD &REMF

TMP86PM29BFG
COMO
ﬂ@ [2 CoMo UFU
COM2 =,
0—0— com1 [ 0
Q Q COMm1 = =V o
EDSP |
— — VLCcD3
SEGO
— 0
L SEG1 VLCD3
TRRT—AEE 5
s ~ VLECD3
7 RLXA SEG?2
0F80H *%(] **Q1 — —0
~ VLCD3
OFBlH **11 **10 SEG3 -
— 0
* Don't care COMO | | ] VLCD3
_| L1 L
| | — VLCD3
coMm1 | | | | ) 0
N | ‘ — VLCD3
COMO-SEG1 — 0
(Selected) __| | — VLCD3
—-VLcD3
COM1-SEG2 — 11 I | I I - 0
(Non selected) —-VLCD3

15-10 12 Ta—T 4 (L2 /1\4 7R ) BREp

Page 168



TOSHIBA TMPSEPM29BFG

SEGO
SEGS SEG1 &~
SEG6 UD
SEG4 0 0 SEG?2 COMO [7
seG3 &N SEG7 &=V o
RERT—4H B
Lz EDSP e
—_— -V
OFSOH ***0 wxk] SEGO LCDS
OF81H ***l ***1 - O
—V
OF82y[ #rx1 #xxQ SEG4 AN
OF83H ***0 ***1 ~ 0
—\Vicbs
*. Don't care SEG7
—0
-V
oMo LCD3
-0
- VLCD3
COMO-SEGO 0
(Selected) -
— -VLCcD3
— VLcD3
COMO-SEG4 0
(Non selected) — -VLCcD3

15-11 R 271 v EE)

Page 169



E15FE LCD FSa4/
15.3 LCD &REM{E TMP86PM29BFG
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TOSHIBA TMPSEPM29BFG

% 16 E OTP #gE

TMP86PM29BFG I%., TMP86Cx20,CH21,Cx29B & D~ A~ ROM % 7 > % A . PROM & L7 H DT,
ZDIEDOERE L UWEEEIZ~ A7 ROM b & [Al—T9, 723, TMP86PM29BFG i%, U & v MEBRiE
VIONITay JE— RERSTWET, Farirzay 7E— RNENTIEEE. v 5 A05H
T4 [SET (SYSCR2). XTEN] (2 L » TIREAH 7 v v 7 ZHIE S H T E &0,

TMP86CH21 (22Tt — B8R - HIBR S 2BRED & 0 £97, 7% /<13 TMP86CH21 & TMP86Cx29
DET =27 v 7 & ZEITEZE,

16.1 BEE—k

TMP86PM29BFG (Zi%, MCU E— R & PROM E— F&23B D E7,

16.1.1 MCU E—F

TEST/VPP ¥ 1% “L” L-ULIZEET 5 2L U ' MCU & — K & 720 F3 (TEST/VPP i 713,
TNE T AERPTENE L TW WO L THEHT 5 Z i TEEEAL),

16.1.1.1 7ASSLAEY

TMP86PM29BFG & 32K /XA (MCU &— KB 7 K L A 8000~FFFFH #Fi#h, PROM £— R
i, 7 KL A 0000~7FFFH &l ) D7 > % A 2 PROM Z P L TV £, TMP86PM29BFG %
~ A7 ROM D v AT AFHIHE L THWAIEAIEL, K 16-1 2R L7 vy T MEM=U 7
WZ7a s T AEEIARET,

F 7= TMP86PM29BFG (L1 < 970 ROM A4 XD~ A7 ROM IZHIETE 5 L 912725 T
FITDT, TUHAIPROM & ZHLED~AZ ROM D AT A BN T 17T L&
U7 DFEFATONWT RN & 2RV E T,
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F16E OTP ik

16.1 EifEE—F TMP86PM29BFG
0000H 0000H 0000H
A=A NN
T 1) 7
8000H 8000H 7FFFH
Fa4s35 L FO45 L4 i N
BT RWT)7 ; TR
FFFFH FFFFH FFFFH
<Y X4 ROM MCUE— K PROME=TF

(a) ROMBE = 32 K/ 34 k

0000H 0000H 0000H
- ; i A
4000H
: PA=ZAr PN
= BT 7
- . 7FFFH
COO00H COO00H
: J045 4 : 0954 § A
= iy g = ") :
FFFFH FFFFH FFFFH
Y XY ROM MCUE—F PROME— K
(b) ROMB & =16 K/ A k
0000H 0000H 0000H
' ' : A
6000H
: 70453 L
= BWT U7
; : 7FFEFH
EO00H EO00H ;
' J045 L : 7045k § T
= BT 7T : ®MTUT :
FFFFH FFFFH FFFFH
< X ROM MCUE—K PROME— K
(c) ROMBE =8 K/ A
0000H 0000H 0000H
' ' i TMEMA
7000H
; 0T34
= BT
; : 7FFFH
FOOOH FOOOH ;
| Znosa | Zousa | TER
: BT )7 : ®/WMTU7 :
FFFFH FFFFH FFFFH
Y A9 ROM MCUE—F PROME— K

(d) ROMBE =4 K/\A1 +

16-1 7O5 S LEMTY T

) FMERAITYTIET—2%ZFFH T 50, AAPROM 7O SYNREEZTOTSLEHIT 7DH
FIHERTHESIICHRELTLEEL,

16.1.1.2 T—R A E)

TMP86PM29BFG X 1.5K /XA FDT—H AEY (AXT 427 RAM) ZNjE& L TWET,
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TOSHIBA TMPSEPM29BFG

16.1.1.3 IHFDOAH AERE

1. il 1
TEST S 127V & 0 ARG A e L TR0 LA L, TMP86Cx20,CH21,Cx29B &
[ T,
2. AHIAR—=F
TMP86PM29BFG D A /)R — k & At F11A1#% 13 TMP86CX20,CH21,Cx29B & [F] U T
ER

16.1.2 PROM E— F
RESET ¥+ , TEST ¥+, TDMDER— M2 16-1 £/2F K 16-2 DL HICRETHZ Lick
» PROM E— Ki{Z72 9 £9, PROM ET— K Tix, L PROM 727 Z<&2 W<, 707 7LD
EXIAARI RV T 7 A BITHZENTEES,

# 16-1 PROM £— FDinF 4

(PRO?\Tiﬁ FE) A7) s <uv1c3ﬁmﬁ;:E FEs)
Al5 ~ A8 AR TOaYSLAE)TRURAAN P57 ~ P50
A7 ~ AO AR TaTSLAEYT FLAAR SEG7 ~ SEGO
D7 ~ DO AtA TaTSLAERYTF—E2ALER P77 ~ P70

CcE AR FUTA R—TIEEAD P13

OE AN T RTY A 2= TILEEAS P14
PGM AR BT S LE—-FEESARN P15

VPP EiE +12.75V/5V (TR SLER) TEST
vce EIE +6.25V/5V VDD
GND EiE ov ES]
vce BET PROME—FT" H" LARILEE AVDD,P11,P21
GND LET PROM £=F<T" L” LRJLEAE VAREF,P10,P20,P22,P61
RESET BT F PROM £— KT” L” LRLEE RESET

XIN (CLK) A7 FIRFZERY FFTESRIRS BTSN XIN
5 E8 CLK AN DIHBEIX XINAA S L. XOUT

XouT HA I& OPEN IZRELET XouT

1) EEIOFSLE—FNMERTZET (ZHEAIZAS PROM OS5 SRICE>TRENERYETD
TPROM 7O45SYDHAEE ZSW L E L), TMP8BPM29BFG [, TLY MY v o LT RF v —ik
BEHF >TLWEREANDT. PROM 7AS 5T D ROM 4 4 F% TC571000D/AD FAHIZERE L TL &L,

;£2) PROM £— K (TC571000D/AD) O A16 IC##HT diHFIEbY T A, (F—TFV)

BRI, WHOY R = LTBYETTETE Yy b SHHSRBHEA. A1 v FIE N filic
BELTIES,
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F16E OTP ik

16.1 BiffE—F TMP86PM29BFG
TMP86PM29BFG Vee
Vpp (12.5 V5 V) / <
V% 3E i F <
TEST P
SEGO P13 [«——TCE
l P14 |€«—— OE
SEG7 P15 [€«——PGM
A15 ~A0 T [P50 P70
< | ! (<) Dpo~D7
P57 P77
\ -
— XIN -
£ 8 MHz oNDEEHTF (/| ZDENDMEZDNTIL,
< mEHEEESB LT E S0,
— XOuT <
VSS <
GND
Vegd ”

1) EPROM 74 44w b (TC571000 - 1M bit EPROM)
i¥2) PROM 7AYSLEGER7ZE T2V Y b
TMP86PM29BFG F : BM11663

7 3) WEICEESH L f=inF4I& TMP86PM29BFG il
SMENZEESE: L = imF 4 (& EPROM {8

16-2 PROM E— FDHEFE
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TOSHIBA TMPSEPM29BFG

16.1.2.1 EEAHTO—Fvr—+ (BETOTIL)

| Voo =6.25V |

v

| Vpp = 12.75V |

¥

[z5—t7 FLzoBzE |

N

«

1
o

Y| Z

Y
0.1lmsDFa4 S5 LsSJLA
=

v

| N=N+1 |

No
7FELA=7FLR +1] oK
No

®ET7 FLAR?

B

Y

16-3 EEAH#T7O0—Fv—k

Vee=6.25V DIRAET, Vpp=1275V O’/ T ABEZANTHZ L1k, mEr e s
TAE—RERDET, T RLABLOANT =4 &2 Liz#, PGM AHIZ01ms D71/
TA(HE) SNV AZMZDZ EICEY, T—NEZAENET, T 2DEZAENLTND
MWRY 77 A 5270, ELSEZIRAENLTORWESIT, BO01Ims D7 a7 T L= A %H]
JILIELL F#EEXRAENDHET (HKA25E) ZOEEEBVIRLET, RET FLAZELL S
N7 7ANTEREL, 7 RUVA |, AT —#ZRICEDRIKICEZ AL ZITVET, TTO
BEIABPHET LTH, Vee=Vpp=bVIZHREL, &7 RLADRY 77 A ZITVET,
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EI16E OTP #E
16.1 BiffE—F TMP86PM29BFG

16.1.2.2 N PROM A4S SRIZT, 75 T2V y FERAWTHDESAAAE

1. 7 X 7% DUk
BM11663: TMP86PM29BFG

2. THTFEDHRE
AA T (SW1) & NHIZEEE L T &Y,
3. PROM 7 u 75~ DHE

a. PROM % o 7% TC571000D/AD |23 E LT,
HXIAALEE 1275V (FET 2 7T LE—TR)
b. F—ZEdk (FEa v —) (1 1)

TMP86PM29BFG ® PROM (X7 7B A9 5 1= DIZRET LT Kb AR MCU £—
R & PROM E— RIFTEZ D F4, > T, ¥ A7 ROM flcH#H 45 ROM @
W& % TMP86PM29BFG @ PROM IZEZ IATGA ./ B> B8 MCU E— REFDO T
KL A5 PROM E— RBEDT RURIZT — X Zlath (28— ) e E T2 0E N H
WE4., MCUE—F& PROME— FO 717 75 U 7OR5T. “X16-1 7=
TN T BSR LTSI,

Bl 7 a oy JEEE( I E—=)YE— RO, FiadT

ROM Z 7Y 32 KB D34 1 08000~0FFFFH — 00000~07FFFH
ROM & &7N 16 KB D34 : 0C000~0FFFFH — 04000~07FFFH
ROM &7\ 8 KB D#4  : 0E000~OFFFFH — 06000~07FFFH

ROM % &34 KB D354 - 0F000~0FFFFH — 07000~07FFFH

C. BEERHLT FLAZRE LTS, (1)

BA%AT KL 2 1 0000H (ROM & 7% 16 KB D54 1% 4000H, 8 KB D54 1X
6000H,4KB 35413 7000H)

KT T K1 A : 7TFFFH

4, \FEXIAKH
PROM 7' vt 77 = OBIEFIEIZHE > TEEIABR I RNY T 7 L BT o TLIZE W,

F1) BEAHZE.PROMIOVSIDOHFAEESHEL TSV, F=. 7 FLARERBEZOT—4
69 FRFH ISERE L T &L,

F2) MCUZT7H TRty b 5158, 74 T4 % PROM 7557ty FTE5HAILLE
VOREBEEDLETEY FLTLCESL, MBXTHEREICEY FFHEMCU, 7ET2E&
UPROM A4S STIZHEA—CEEZET,

i£3) TMP86PM29BFG [EI LY U YOI LI RF¥—E—R (UTFVIRFr—) Y R—FLTLEE
Ao 2T, PROM 7O ST RFYr—%2ERHTHE. TELRADIBEL (A9) 212V =
05V OEENEMEND=OTNARIZEA—DEEZFT, DURFr—2EHRNTLES
(A
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TOSH I BA TMP86PM29BFG
Sk =r L
F 17 E imFOALBAHE
4 Ll
17.1 s F
TMP86PM29BFG O il il D A DEIE 2~ LET,
il AA [E] 3% £
FIREFA —>:D__> fc
- VDD R L ERR AR TR
o . E: R = 1.2 MQ (typ.)
Ro = 1 kQ(typ.)
O O
XIN XOUT
) XTEN
FEAREF A —):DP__&_) fs
VDD AW VDD BB ERIRFEGRT
X)-(r'|c')|ST B Rf EE Ro R; = 6 MQ (typ.)
Ro = 220 kQ (typ.)
O O
XTIN XTOUT
VDD
P Rm; SUHA—TURLA Vit
EXTUSRAD
RESET AHh < 7
7 RLA NSy FU£Y b N j);7‘32?§igmtﬁ
fﬁt‘y?F‘y’J”’}'«r?')t‘yF}:SD—{ " o)
SRFLOYS )Y b
TLEY U ERGL
/I 5\" D
WV ? R =1kQ (typ.)
TEST A ~N MCU E— FTRST L LALIZER
LTLIEEEL,
) TMP86PM29.M TEST iiFI(Zl&. TILF IV EBREBRET A4 —F (D) FRBESNTLERE A, MCU E— FTIELT L

LARJIVISEIEL TS,
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B 1I7TE WFOAHAHMERE
17.2 AHAR—+

TMP86PM29BFG
(o)
17.2 AHAR—
R— b Atth AHAREE L Ua—F &%
#HAfE "High-Z"
P1LCR T
SEGH A UG F =T RLA A
P1 AHA 1 [ exTV2RAS
F—AHA %7 —— 14 R-=7100 Q (typ.)
HAT Y FAH i T
HEFAN é}
#HEAfE "High-Z"
P5LCR/P7LCR —'\]\
SEGH A R DN .
P5 . SO F—TURLA A
p7 ) D R =100 Q (typ.)
F—H N % x L
HAS v FAA i =R
HFAN <||
HHAE "High-Z" VDD
D DA —FTURLA A
p2 AHH T—AHAN ERTYUYAAA
SR R =100 Q (typ.)
HASYFAN ]
HF K5 é‘l
HHAE "High-Z; vDD SUhF—FTURLAY
. F=1%
;ﬁgiﬂﬁjﬂ C-MOS A
P3 AHiA —L ] | exzuszan
HASYFAN in REFHF (Nch)
= FaySITINR— A Tay
$2 A A éll R =100 Q (typ.)
#HAfE "High-Z" VDD
T—42HAH
Eg ; RS54 RF—FAHS
P6 N 1 | exsuvzan
=k Ei i - R =100 Q (typ.)
#HF A H é‘l

¥) PLP5 P7THR—bESUIF—TURLAVEATTMN LCD £ A FEAEFRADRO. R— FOAAEE DM

KREHIEL-03~Vpp +03[V] B YET,

EX
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TOSHIBA TMPSEPM29BFG

% 18 E BRRIFIE

18.1 #ExIm KEH

et e RER &1, BRF72 0 & bR TR OLRVETHY . LOL1SPHA BB D Z LR TER
WHIE T, MR RESEZEAD L, BESLHIDORE L 220 | R - BB L5 HHEEAS 2 Ln
b ET, o T, BTHENRRNEREZBZRNE DT, ISHBEERORE 217> TI7Z &,

(Vss=0V)
EH iLs ¥ bk B
BREE Vbp -0.3~6.5 \Y
TnySLBE Vep TEST/Vpp -0.3~13.0 \Y
AHERE ViN -0.3~Vpp +0.3 \
HABE VouT1 —0.3~Vpp'+ 0.3 \Y
louT1 P3, P6 Port L1.8
HAER (LinFHiY) louT?2 P1, P2, P5, P6, P7 Port 3.2
louts P3 Port 30 mA
2 lout2 P1, P2, P5, P6, P7 Port 60
HAER (LWmF#E)
2 louTs P3 Port 80
SHEE A [Topr = 85°C) PD 350 mw
[FAEFITRE (B Tsld 260 (10 s)
BRERE Tstg -55~125 °C
BERE Topr -40~85
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¥ 18E TERHEH
18.1 #EMBKERE

18.2 HEREENERM
HELEBYESAE & 13

TMP86PM29BFG
LD —EDME

Gl (FEIRAEE, BFIRIEREA, ACIDC BUENN ) 7 5hh 2 B 5 CHH L 755
B HATo TS,

E o TIERICEIMET 5 72 O ICHEVES B 4 F T, ST
NRB Y ET, foT HMOEIICKH LT, LR ERIEOMI L 82 2\ X 51, JERkE

B PRENENAE L DR
(Vag,= 0 V, Topr = ~40~85°C)
EH e IhF 3 Min Max By
NORMALL, 2 E—F
fc =16 MHz 4.5
IDLEO, 1,2 E—FK
NORMALL, 2 E—F
fc =8 MHz 2.7
IDLEO, 1,2 E— K
TEET Voo fc=a2 NORMALL, 2 E— K 55
MHz IDLEO, 1,2 £— K
fs =32.768 | SLOWL1,2E— N 1.8
kHz SLEEPO, 1,2 £— K v
STOP E—F
ViHL EXTYSRARNERL Vpp % 0.70
Vo' 45V
BELRILAHEE Vih2 EXTUSRAAN Vpp x0.75 Vob
Vina Vop <45V Vip x 0.90
Vi EXTUSRANERL Vpbp % 0.30
Vpp 245V
ELRIVAHERE ViLz EXTUSRAN 0 Vpp x 0.25
Vi Vop <45V Vpp x 0.10
Vpp=1.8V~55V 4.2
fc XIN, XOUT Vpp =2.7V~-5.5V 1.0 8.0 MHz
8y Y RER#E
Vpp =4.5V=55V 16.0
fs XTIN, XTOUT. 30.0 34.0 kHz
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TMP86PM29BFG

TOSHIBA

18.3 DC #%

(Vss = 0V, Topr = -40~85°C)

EH w5 IhF LS Min Typ. Max By
EXTYLREE Vs EXTFULRAR - 0.9 - Y
Iing TEST
U A—=TU LAY
=i Nz X " | Vpp=55V,V,y=55V/0V _ — +2 A
AN FSARF—F R— b :
Iz RESET, STOP
ASER Rinz RESET FIL7 v Vpp=5.5V, Voyr=5.5V/I0V 100 220 450 kQ
U —=TU LAY
) —HEH Lo . " | Vpp=5.5V,Vgyr=5.5V/I0V - - +2 A
HRY =7 TR FSARF—F R— b g
=~ C-MOS, F54RF—Fk
BLRNLHAERE Vorz . Vpp = 4.5V, gy = -0.7mA 41 - =
7h_ |“ Vv
ELRLHEAERE VoL XOUT, P3 R— k& < Vpp =4.5V, Ig =16 MA - - 0.4
ELARJLHDER loL KER (P3HR— ) Vpp =4.5V,Vg =10V - 20 -
NORMALL, 2 =5,

o Voo =33V - 75 9.0 N
E—-FEHERER Viny=5.30.2 V. m
IDLEO, 1, 2 fc = 16 MHz

T _ - 5.5 6.5
E—FBERER fs = 32.768 kHz

LOW1 E— FHE
S ‘0 ‘ FEF - 18 42
ERER

- Iob Vpp =30V
SLEEP1 %~ i Vin=2.8VI0.2V - 16 25
BRER .
fs =32.768 kHz uA

SLEEPO £— K&

. ke - 12 20
EBRER

TOP £— KH Vpp=5.5V
STO N3 DD B 05 10
%/ﬁ%u’u‘. VIN =5.3V/0.2V

L) Typ. fEIE. EHICIEEREFHE Topr = 25°C, Vpp = 5V EDEERLET,
E2) ANBF g TLTy TEAIZLZEREREFET,

E3) ANEBFR i dng: TVT Y TERFETILE I ARRICR D EREREET,
E4) Ipp . Ijer EEHER AL

7¥5) SLOW2, SLEEP2 E—RDO&EREMRIE, IDLEO, 1, 2E— FLRAZETY,
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¥ 18 E ERMEHE
18.3 DC % TMP86PM29BFG

18.4 AD ZH#HH%E

(Vgg=0.0V,45V = Vpp = 5.5V, Topr = -40~85°C)

HE s e Min Typ. Max B
THOyEEERERE VAREF Aypp - 1.0 - Avop
7y HEHERERERE Avbp Vbp

\%
THRJEETRETHE (X 4) AVAREF 35 .~ _
T+ AT ANBEEE VAN Vss - VaRer
X Vop = Avpp = Varer = 5.5V
7T REEEERER IRer Ves = 0.0V - 0.6 1.0 mA
FEHFERE - - +2
voms Voo =Avop =50V - _ P
Vss=0.0V LSB

TNRT—IVRE VaRer = 5.0V - — 2
pame _ _ ”

(Vgg=0.0V, 2.7 V.= Vpp <4.5V, Topr = -40~85°C)

EHAH iLs ES Min Typ. Max By
THOUEEERERE VAREF Aypp - 1.0 \ Avop
7O HHEBRERET Avobp Vbp

\%
THRJREERETIHEH (GE4) AV AREE 2.5 - -
7FOTANEREHE VAN Vss - VAREF
X Vop =Avpd = Varer = 4.5V
FrAJEEEETERER IRerF Ves = 0.0V - 0.5 0.8 mA
FEREEE _ - =
voms Voo =Avop =27V - _ P
Vsg=0.0V LSB

TNRT—IVRE VARer = 2.7V - — 2
pamz ~ _ -

(Vss=0.0V, 2.0V < Vpp < 2.7 V, Topr = —40~85°C) (3% 5)
(Vss=0.0V, 1.8V < Vpp < 2.0 V, Topr = ~10~85°C) (3£ 5)

EH Bk S Min Typ. Max By
THRUEETRERE VAREF Aypp - 0.9 - Avob
7FOJHHEBREREER Avobp Vob

18V < Vpp<20V 18 - - v
FHOEEERETHE(E ) AVAREF
20V < Vpp<27V 2.0 - _
FTFraJAhBEEHE VAN Vss - VaAREF
N Vbp = Avpp = VaRer = 2.7 V
THAYRAEEFEREN IRer Vee = 0.0V - 0.3 0.5 mA
ss=0.
FERMERE _ _ 44
vosE Voo =Avop =18V - - 4
Vss=0.0V LSB
TILRT—ILEE Vager = 1.8V - _ 4
weRs - - +4

1) HREBEFEFLBREZRUVV-IRTOBREZEAH. BELBRERICHTIRAOBLYELTERLET,

E2) THREMEEREEHEICE > THREENRGYET. THREMICOVTIE. LORIBROEESBRESL,

E3) AN ANBFADANBIEIL Varer~Vss BERTSHERC LSV, BENDEENANESND L. TRESFEE L
Y, thOF v RIILOEBREICLHZEEERFET,

E4) THOJEEBERETHE  AVarer = Varer — Vss

E5) Vpp=27VRHETAD ZHRATSHHE. BMEBREICL > TRERIAHEIERLGY FT,

X 6) ADaAVN—AREFALEIMES. Aypp HFIE Vpp LRIIZEE LT EEL,
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TOSHIBA

TMP86PM29BFG

18.5 AC 4514

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

1BE Bk £t Min Typ. Max By
NORMALL, 2 E— KB
0.25 = 4
IDLE1, 2 E— KB
B2 RN % BN tey us
SLOW1, 2 E— KB
117.6 - 133.3
SLEEP1, 2 E— KB
ZLARILS A ILRIE twen SMERY Oy Y B E (XIN AFD) 31.25 ns
ELALY Ov2 LRI fwel fc = 16 MHz B
ELARILY BV SLRIE twsH SRS Oy 2 BiE (XTIN AH) N 15.26 B s
ELALY 095 LRIE twsL fs = 32.768 kHz B
(Vss =0V, Vpp/=2.7~4,5V, Topr = -40~85°C)
BEE ne & Min Typ. Max Bifs
NORMALL, 2 £— KB
0.5 = 4
IDLEL, 2 E— KB
B2 RN % BN tey us
SLOW1, 2 E—= Fi
117.6 - 133.3
SLEEP1, 2 E— KK
BLALYOYYIRLRIE tweh SNERS By 4 BE (XIN A1) v 625 B ns
BELALY Oy LRIE twoL fc =8 MHz
BLALTAY Y SLRIE twsH SHE8 -0 99 BE (XTIN AH)
- 15.26 - us
ELALY O LRI twsL fs = 32.768 kHz B
(Vgs =0V, Vpp = 1.8~2.7 V, Topr = -40~85°C)
BH k= 3L Min Typ. Max By
NORMALL, 2 E— KB
0.95 - 4
IDLE1, 2 E— KB
E2% R % E N tey us
SLOWL, 2 E— KB
117.6 - 133.3
SLEEP1,2 E— K
BLALY OV ILRIE twe ST Oy TBIME(XIN AS) - 119.05 - ns
ELALY Oy 5IVRIE twel fc =4.2 MHz B%
BELALY Ay RILRIE twsH SNERS Oy 2 B (XTIN A1)
- 15.26 - us
ELALY Ov59LRIE twsL fs = 32.768 kHz B
N N
18.6 2 A4 XA 31 AH (ECIN) 4%
(Vss =0V, Topr = -40~85°C)
EH e E303 Min Typ. Max BAfI
FERHAEE—FK AToShor b - - 16
VDD:4.5‘5.5V I_ﬁI‘y:/jJ'j“/" _ _
BAIHDOUE1LARN ARHBEIEE—F RIvPhovk - -
trer i 8 MHz
(ECIN AF1) Vpp =2.7~4.5V AIvSHhHIV b - -
FERBGAEE—F AIyShov bk - - 42
Vop =1.8-2.7V CESPR M - - '
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%18 E ERHIRE

186 #4A4<IHH A 1 AN (ECIN) Fit

TMP86PM29BFG

18.7 DC 4F1%. AC #51% (PROM E—F)

18.7.1 J—FA~NL— 3 VB
(Vss =0V, Topr = —40 to 85°C)
EH ER= St Min Typ. Max B
BLURILADEE (TTL) Vina 2.2 = Vee
ELARJAHEBE (TTL) ViLa 0 - 0.8
\
BRERE Vee
4.75 5.0 5.25
oSS LERER Vep
1.5tcyc +
TAYSLTIEREA L tacc Vec=5.0+0.25V = 30):) - ns

i) tcyc=500ns, fo x = 8 MHz

A6 to AD X

D7 to DO H¢hz( X F—smn

) High-Z
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TOSHIBA TMPSEPM29BFG

18.7.2 F7AJSLARL—L 32 (BRI OY S L) (Topr =25 +5°C)

EHA s E3es Min Typ. Max Bif
BLRILADERE (TTL) Ving 2.2 - Vee
BELRILADEE (TTL) ViLa 0 = 0.8
BRERE Vee 6.0 6.25 6.5 v
05 S LEREE Vep 12.5 12.75 13.0
WP T OIS LRLRIE tpw Vec=6.0V 0.095 0.1 0.105 ms

7¥) tcyc=500ns, fo x = 8 MHz

BEIOT I LA

A6 to AD )i X
1

e I
1

>4 A
' >

Write I Verify

1

1

:

M 1

Vep _:_/ ! !
<l 1

I‘ 1

E1) Vpp (12.75V) BRIE Vo BRERBFEIGECHEA L ENBFERFE TR GEL T 230,

2 TNSRIZBEZEEMMLTUND & & (B2 Vpp = 12.75V = 0.25V DIREE ) [T, TNA RIZEA—UEEX
FTOTHEZ LIFTHOLLTIEELY,

E3) HETVATIEHBEE—FEHEALTIEIL, ChUNOESETTHEALEESES., ELKRAEETE
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