BEBRAL

H50TEEHDOERLORNCONT

20104 H 1 HZLL>TNEC = L7 b u =7 AFERESHE KOS R I RT 7 /ay
NEPEL, Bt ToOFEEN YIRS TEY $9, W E LT, KEEHIZIZIEM
L TORLENFESTEBY £33, YrhoErlE LTAEITTo T, ZHMORE L < BHEW
HLEFET,

IR AT L7 ha=7 A ;r—-L_X— (http://www. renesas. com)

201044 H 1 H
NP AT LY b= AR SH

[317] vV 2= L7 ha=7 2t (http://www. renesas. com)

[u&H4e] http://japan. renesas. com/inquiry

LENESAS



10.

11.

12.

L

it 2.

AEBHITHEN TV ANEIIAGEFRITREO LD THY . PERLKERTLHZLNH Y F4, Yl
DTWEABIOIHHICHZD £ LCIE, FalCUEEER O CRIOERZ ZHBW-TZ&E 5L LBz,
VAR =R —VUR P2l L CTAB SN BRICEICTEREL EZ S,
A BHT Z0E S 7= Y1 35 L OIS S oo IS B U2k L 7= 88 =3 O RF 0 . EVEHEZ O D Fniy
MEMEOIRESICE L, Ythid, Uz oEfEzAaVEEA, ST, ABEHCRE ST Y EA g =20
FEFPHE, B1EHEZ OO M FEMEZ ML FFE T2 b0 TIEH Y THA,
WARLS A o, A, ERIE LAV TN,
AERHC TS NZEE, Y7 Py 2T BX OIS ICEET D EIEL, RS 0B a5 & T
T 5LOTT, BEHROHEIGBORFHIBWT, EEE, Y7 by =7 BLOZNGIZEET 2 EREFEHT
LA, BEREOBEICBO T T TLEE N, 2O HICER LBEEEIIE=FICEUE
FIZ L, YL, —UIZEOBETEAVERA,
EHIZBR LTk, AEBERONEE S E] T OMEHBEES 2 HWSF L, D0 DIETOED D & 2 A
LW MERTFEEZIT> T EE W, AEBHIEH SN TV 5 B8 3 X Ol 2 R BRI 2R DB %
B, EFMHOBNZOMEFHEO B THEHE LARNWTL EEW, £7-, MR XU &2 ERsk
OESFBIOHANC X 0 ELE - [/l - IR EZRIESN W ABRICHERT 2R TEEEA,
AEEHCFEHEH SN TV D IERIT, EEE2 T 7ZOBEEICERLZLOTTR, B8R0 L 2EET5
DOTEHY EHA, T, KEBHIEEH SN TV DIERORVICERT L2EENBEREICE LEAICBY
Th, Ythid, —GFOFEEL2AVEY A,
Wk, YRR O ME KRS TERKYE ) TE WK B O ek ICBELTRBY £4, £72.
BAWEAKYEL, DUTFIORTHRICHEAMEDN D Z ¢ 2 BEM L TEY £+0 T, Yo MEKEL 2
RISV, BEERIL, YHoCEBIC I 2 FRIORFEESED 2 Lle, THEKE] CaEsn-ARIcY
HEGEFEHT S22 ENTEERA, o, BEHEE, YHoXBIZI2FmoOAHE/H/D Z L2, BN
ENTOVRWHARICUHR L ZERAT S N TEEHA, BHOLEICLZEHMOEKFEEZED Z &L,
MR EARYE ] IO SNEAREZEERN SN TWARWARICY RS2 L2 Sk BREE X
FBEFICAECFRESICE L, YT, W2 oEEREZAVWEYA, BB, YHERGOTF—4 - — b, T
— 4« Ty 7 EOEECRHICAEKIED TR DA, B KERI TH D Z L AR LET,
FEYERHE . ar Ba—& OABEER, WIEHERS. FHHEERS. AVARRR. B, LIEHER, S— Y U8R,
FEERHr Ry b
EEUKYE - EsHRRR (B BhEL, EBE, RS . EAE s, B - BiREEE, SRR, £,
HERFZ B & L TRRE SN TV W EIRIESS (B4 58174 E 2 O & PR IR TR YY)
REEKYUE . FUZERERR. MIZEFHTARER. VIS TPk RS . R I o 2 7 A AEHERF O T2 0 DRSS (4
AHERREE . NRICHDIARMER T2 b0, 1BFETA (RO HLE) 2175 L0, oM
EEANMICEEL 5225 00) (BEAEFEEESOSEEREREIRICMHY) 2327 A

A

£

AEEHC R SN AR o T HIC o & BT, ReRERK. BIEEBIRETRBE, M, LM%
DOMMGESAFIC D& F L CE, YHRAEFFAN TIH A 28V, YHRIEHPH 2B 2 T4t 2 S &
N7-E0HER L OFEKIC X LTIE, Ythid, —UT0oEEZAVERA,

Wi, YRS OME B L OMEEMEOR RIS TE Y £4753, kil it d 2 R CHiER R A L
D, FEREMICE > TUIRAEME L=V 928580850 £9, £/, YBMIImBEHBRERFHZ W T T -
TR A, YR O E IR EENE CEEE L. AT, AkkF, SR ER 24T
SHRNE D BEBEOBRLIZEB O CLERGT, R, SBEaE LR E0oReRHB L= —Y
THRLBREE BEERETIX VAT AL L COHMRIEZ BV W LET, BRI, v~/ a2 Y7 b7, B
M CTOMFEITREE2 72D, BEENPEE SN REOBE - VAT L L LTORZERGEE BEWWE-LET,
LA OREEAES, FEMIC o L OIRAEBIc LTS EER D E TRMAELEE Y, THEH
B L T B E OB O &4 - A 283 % RoHS #8424 MM S 2 BEMEES Z+o3HED 5 2.
WINDIEFICHEETH L) THAL TSV, BEENDNDIEGZET LRV LIV AUEEICEL
T, Ythid, —UFOBEEEZAVERA,

AEROREE T2 LD LB I ZH/MOKEEZED Z L GHEFIE-IT I L2EHLB
Bronwi=LE9,

REEHZET 25OV TORBBWAEbEZOMBEAMEORENTSNE Lo YEEEROETD
R Z&0,

it

RKEBHZBWTHHA S TWD T4 i3, v xRz 7 hu=7 2K E&StEB L0 x 2L
b =7 AR SHNE ORBE OB OB & B E I xMBIR A T stz g,
REEHZBWTHEH SN TWS TSR Sid, 7 1 ICBWTER SN Y o F, SR 200
gzj_‘o




ENESANS
O00D00o0onoooood

/8KOR/LH3

Jootdogdbotobootdbootdn

ADOUODO0OO0OO0o0Oooooooooon

goobooooooooooooooooobooLwtebb 0000 obobobobobobobOoo
ooo00o0o0o0obOoOobOo0o0l2000000oADOOO000ODOO0O0OO0OOO0DO0OO0DOO0O0DOO0OO0OORAM
gboboboboooooLebobobooopPwMbOODOOOOOODOO

gooooo 0 0

g PD78F150601 78F1507L1 78F1508 010 O o0 .3
020 D0DOOOOO0 .5

2.1 000000 ...5
2.2 0000000000000 ...6
2.3 000000 ...6
o3 Oooooooooo ..o7
3.1 oooooo .7
3.2 0000000000 .8
3.3 000000000 ...9
3.4 00000000 .10
040 00000000 .. 12

4.1 00OO0OOO0OOO0OoOoOoOooboooOo ... 12
4.2 00OO0OO0OO0O0OO0OOOOOOoOOODO ... 13
4.3 000000000000000 ... 25
4.4 ADODOOOOOOO .. 27

4.5 000000000 ... 33

4.6 000000 .37

4.7 0OO0OOO .. 43

4.8 0O00OO0OOODOOO .. 45

4.9 pwMOOOGOGOoOGOoOQ .. 47

410 pwMOOOOOLEDOOOOO ... 50

osg oood .51
O0A ODOOODOOOO0ODO .. 52

ooB OOOO .. 116
0000 U20033JJ1VOANOOD O 100

0000 September 2009 N

© NEC Electronics Corporation 2009



- AREHICERE SN TULSIHNAEIL2009F09AREN LD T, §1&, FELLKERIT L ENHY FI ., EERET
DFIZITRFOBEANT—42 - O— bEFEFTSEIEELY,
XEICKDEHUDOFEROABEL LICKEHNOEHERZELF T, 43 KEMORYICEHL, —UZ0E
ZAVERA,
- LttlE, AEHICHRBIN-LUHBEROERICEELRE LELE=ZE0EHE SFETOMOMMMEED
REZICEAL, —UZOEZAVFERA, BtE REMCESEFLHFLIE=ZFOHRHIE SFETOM
DR EE LA SHETILDOTEHY FH A,
- ABHICRESNEER VI RIVITEIUINSICEET B1ERIE, FEREIZOBEG, HAGIEHRA
THEDTT, PEHOBBORITICENT, EE YVILII7ELIVIhLICEET 2EREERT 515
BIClE, BEHOEBRICEVWTITo>TLESIL, ChAoDFERICERLBSERFLIEIE=ZFICELCEBEICHE
L, &attlE —UIznEZE&VFEEA,
ZE, BHERORE, EEUHORALICZEOTEYFETH, SHEROFEEIERIIRELGVI LER
AT 2EDTEAHY FEA, T, BHBRIEMBERBEICOVTEIT>TEY FEA, BHBEREEERK
DHBISHEADKEIZIE, SHEUFOFTESORRLLT, £, BARSLUVHEICHT HIEFTOHEMNIEE
FELIERVES, BEROEREICEVTRRESRST, TEHXRZE, RBEHLEAEOREHIZETST
(&L,
- Uitk LHBSKOREKEE MZEKE] , THIKE BLUSERICRERIIOYISLEEELTY
12K THEKE] ITHELTHYET, Ff-, FREKER UTICRTARICEGNMEODN LI LEZER
LTHEYETOT, HBHEUBOREKEEZ THERESL,
MZFKE] : QU Ea—%, OAHEZE, BIEHEE FHRIME AVEE RE ITEEM, N—VFILHE E
¥BEARY b+
MFRIKE] - BEMsR (BE8IE, BE, M%)  XERESHSE K - HILEE RERESEE Lot
B EME L TEEF SN TRV ERESR
MEEKE] - MW, MEFEEE BEDBEE RFORESXTL, EH#BEOL-OOERES &
MHEEO-ODEBE-ITRATLE
LHBERDT—5 - o— bk, T2 - TV EQOEHTHICREKEDORTINLEWNEEL, ZEKERRT
HhHLERLET, BERISATVWVEVARTEHEROERAZBEHRNFET HHEI1TIE, BRI HHRE
BOFETHEVEDE S,
F1 ABEICBVLWTHERASIATWS NEtt] &1k, NECILY bOZ) AKX BELUNECILY FOZYH
ABRERUNZORKEDFEREOEBFE B EZEZRF(IHEICRET IHEEL S,
F2. AFHITBVWTHEASNA TS MNS#ER] L1k FUBLWTERSIN-LHORE, WEHRENS,
(M8E0909J)

000000000000 U20033JJ1VOAN




01id O [

gboboboobobooboboboboobooboLlteEbb0obOobOobOoboobobobOoboboboobooon
ood

goooooboOoooooADOOOOODOOOODOOODOOODOOODOOOODOOOODOOODDOOO
gbooboooogobobooopwMOOOOOOOLEDODDOOOOOOOOOODOOOOOOOODODOO
UOORAMODDOOODOOODOOODODOOODODOOs4 08000909500 00LEDDODOOOOOOODDOOO
gooopPwMOUODOOOOOO

gioooooooobonb

RN
°
°
°

RN

gooboboboooooon
gboobooooooooobobo
gbooboooooooboobsMHzO OO
Lviobbooooooooboonoo
gboboooooooboobobobo

goobobobobooooooon

gooooooon

P33 LEDOOODOODODOOOOOOODOODn

00000000 000000027v0000000000
cPuOdbDOoOXxiabooboooDbOooo20MHzO

gbooooooobaob

OooOo0oOo0oooooonnono?
gooboooboboobooboboooooooosocomsboboooooobooboobooon
gbgoboged70OLEDODOOOOOOPWMODOODOO

gbooboobobooooooon

gboboooooboobobobobooboooboon
ooobooooooboooooooobbogaovOoDO
goooooooooogoboobboobolwbobobobobbobobobobbooboOooOOobDUODbUObUO1Ims
gooood

ADOOOOOO0DO

OP21/ANIIOO00DOOOO0DOOOOODOOOOD
gbobooooooobobobobooboooboobooboboboboooo
OADODOODOO240/fck0 0 12p sOODODO
O00000oObDUOAVssUOOODOODOO0DO0b0oo0ooobobobobOOOVeerout OO

gi1.00000o00ob00oobo0ob0oboooooooooobooboboboooboooboonDo
2 0000bo0oooboobooboobboboOobobobobobooooboobOobOobobobobooooboobooo
gbobooooooboobobobob

0ooooooooood  uU20033JJ1VOAN 3



g o O

0200000000000D00

oooboooooosocomsOdOoADOOOODOOOOOOOODOOOODOOODOOOODOOODOOODOo
goboooouobobooUobOoLLEDDOODOOOODODOODODOODODOOODOOODDOOORAMODDOODO
gbooboboboooogsz4osgoooeesstooooLEbbDooooooooooooooopPwMOODOnO
googd

gbobooboooooboobobobooobooog

gbobobd
oo - N od
78KOR/LH3 D OO OOODOOONO
" :
oooooo
0od
N
‘DDDDDDDD> ADOOOOO ADOOOO nooooon PWMO O
— 000000
N’
ooood LE
ADOOOO RAMO O
N’
8, 5
. J

4 0o0o0o0o00oooood  uU20033JJ1VOAN



20 0O40o0oogd

gbobobooboobooboboooooobooboboboboooooooboboboboobooobooon
oooboooboo

2.1 ODOO0OoOod

oboboboooooobogooo

oo1.

Vbp Voo
A -
Voo N LED
T0O07 N—n—
EVpp l/ |
AVooo SN74LVC2G07DCK
AVpp1 gooog
aAAY; RESET ANI1 Vour Vbb
Vss
78KOR/LH3
goooOoooooo S-8120C
VRerouTt I I
0y F
|1
11 11
|} REGC o
04701y F AVss 1 |
Vss 20mHz £ 1
EVss X2 4' |J
m r

27Vvdvppdb5VvVOoOOoooooooooooDo
EVoo AVppoO O O OAVep: O OVppO OO OOOOOOooono
AVssOOEVssUVssD OO OOOoOGNDOOOODOoooooooo
0000000000000 00DOO0DO0O0D00OO0O0OVrerout/AVRerp, D OO OOOOOOOOO
000000010u F+ 30%0 ESRO 2Q 0 MAX.OOESLO10nHO MAX.O DO OODOOOOODOO
O0000o0.1p F+ 30%0 ESRO2Q OMAX.ODOESLO1I0nHOMAX.O O OODOOODOODOODOODO
O000000DO0CO00DOO0O0D0OVeerour/AVRerp DO OO0 ODOOOODDOOODOOOOO
REGCOUOUOOODODO4701w FODDOUOOVssD D OOODODOOOO
gboboboboboooooobobobooboooooooooboboo

gbobob bobooooooobooobooboboboobooboooooboon

goooo gbobobooobobOvepUOOVssOoooooono
0000000000000 O00 P4o/TOOLOOOOOOOP4Y/TOOLIODOOOOOOOODOODOO
ooobooobooo

Oooooooooood  uU20033JJ1VOAN 5



020 000000

2.2 JUUduooobooooooda

gboboooooooboboboooooog

010 LED
gbobooooooobooobopPwMOODOODOOOOOOO

g2200000000000000IC 74LVC07
pwMOOOOOOOLEDODOOOOOOOOOODOODO

03000000 s-8120C
AbO0O00O0OO000OOOoO00oDbOO0oO0ooOooO0oDo0ooooOooOoOoDo0obDooooooboOoo

2.3 ODOOOO4d

gbobooooobooobogoboobo

goooooobooooobooo oooo
o 0O O g
ANI1 ADOOO0OOO0ODOO0OOOOO P21/AMP0O
TOO07 oooooopPwMO P33/INTP3/TI07

6 000000000000 U20033JJ1VOAN



030 Oouougoougo

gboboobooboooboobooboboboboboooobobobobuoboobobooboboban
gooboboboobooooobooboboboobooooooobobobobobobooobooo

3.1 Uuooon

gboboobooobooboboboboboooobooboobobobobo

gooog oo 0o0oogd*zipoooo
O
@ |
(=132]
main.asm goooOooOooOobOOoooooooooobooooog .D .D
gooooooooo gooooo
main.c
gcoogoo
op.asm goobooooooboobooooobooooobooobooo . .
go000o0bO0oobO0o0ObOO0ooObO0oooOoboobDooo
goooooowviocbooooboooobooboooo
goo0oooOoo0obOoooboooooboDboo
78KOR_Lx3_Sensor.prw goooobo epM+OODOODODOODOOOOOO .
78KOR_Lx3_Sensor.prj OD0000 PM+O0O0ODOOOOODOOO .

0. O00O00000O000manasmdO0COOO0OO0OOmainc00O0O00D0OO0OO0DOO

ao
@ gboboboooobooobogon

=
i'.l'-.'I% ooobobo pM+OODOOOOOODODO

Il

Oooooooooood  uU20033JJ1VOAN 7




030 OO0O0Oooooooo

3.2 UUuobooooood

gbobobooobooboobobobobooooobooboboobobobobo

gboboboooooogoooTAUOL DO D OO oO
gbobobobobooooboobobobooboooscomsoogonDO

gboboobooooobgbooTAUGLD D ODODOLO
gbobobooboobooboobo1r/ymsgbgbobobooboooooboobobobooobooonog

oboboooooobooooTAUOLD D OO OO6BO 70
PpPwMOOOODODOOOOOOLEDODDODODOODOOOOOOO

gbobooooooobogoo
ADOO0D00O0Oz2o0v0000000000DO

oADODOCOOOO
gbobobobooboooooon

gooooo
ADOOD0O0O0O0O0O0O0O0O0O0O0O0OON0OONOONOONOOooOoooono

oboooooogo
2vdvppOOoooooooog

gooooo
gboboooooobooobooboooo

gooooooboooooboooo oooo
o 0O O O
ANI1 ADOOOO0OOOOO0OOOOO P21/AMP0OO
TOO07 oooooopwMmd P33/INTP3/TIO7

8 0o0o0o0o00oooood  uU20033JJ1VOAN



030 OO0O0Oooooooo

3.3 UUunuonogogd

gbobooboboboboooooooooboobooooooooobobobooobooobobooboboooboobboOoDbo
goooooogooooooooooooOooOoOoADOOOOOOOOOOOOOoOog

000O0000O0O00DOOoO00DOoOOoooOooooOoOoOosoomsOOOOADOOOODOOOODOOOLED
J00oo0o00oooO00DOoOoooooADOODOO0ODOO0OO0ODOOO0ODOCO0OO0OORAMODOOODOO

oboboobooooboboboboooooooobobobon

4 gogno R

goooooooooooooo

e 1O000O0OOODOOOODOOO

e J000O0OOOOOOOO8MHZOOO
e lVIDIOOOOOODOOOOOOO

e 000D0COOODOOOODOOODO

goooooboooobooooooboooon

e O00OODODOOODO

OP330LEDOOOOO0O0O0O0O00O0O0O00O0O00O0

e 0000 OOOOOOO0O0O0O2ywOOOODODOODODOO

eCPULIDOOOX1ODOOOOODOOOO20MHzO

e 00O0ODOOOODOOO

e J000IOOOOOOOOOODODODO

goooooboOoOoObObOO0OO0OoOooOoooooscomsOOoOoOoOODOO
ooooooood

gobOoOded7OLEDOOOOOOOPWMOODOOO

e 00000 OOOOOOOOO

goooooooOoooooooooooobooooo

ooooooooooooobobooboboobBb2ovooo

oooooooooooobooboodOOOOl0OOOOOOOODbOOOOOBbOOO
ooooooooooboolrymsOoonOonO

e ADODOODOODODOO

OP2I/ANILODOOODOCOODOODODOODODO

\DDI:IDDI:IDDI:IDDDDDDDDDDDDDDDDDDDDDDDDDD/

INTTMOOO D OODODO

INTTMOOD D O O

A/DO O
OHALTO O OO
INTADO OO O
4 N\
ooooo
LEDOOOOODO
PWMO O -
oooooooo
\ J

0o0o0o0o00oooood  uU20033JJ1VOAN 9



030 OO0O0Oooooooo

3.4 UUooooond

10

gbobooooobooboboboooobooooobobobo

goooOooobooooooooooooo

1.

2.

oo

Con D

afsfsfafsfsfafsls
- goo™
oooooo
0000000000000000000000000DO
[ 0OCPUODDOOCOOOONDOOOOODDODONOONODDONDOO
e 0000000000ADOOOOOOOOOOO0OOC

]
oooooooooooo
]
gooooo

I
0ooooooooo
Dooo27v00o
|

cPUD OO OOXL 000000000000000050ms000000000000

0000 020MHz0 000 0000000000060PWMOOOOO0000000OOOOD
I D00070PWMOOOOOO00O00000000000000

S ooooooo PWMOOOO0O00D0D0O0000000000000000000
ODOOXFFFO0O0OPWMOOODODOOO00001000000000

DDDDPDDD O0000000000000O0O000FFEHOOOOOODO

oooooo
gobooooooo
|

ADOOODOOODOO

(o )

gbobooobooooogooooobobobooooooboboboboboooboooooboooo
gbobobooboobooboboboboboooon
gbooboooooooboobobob

ADOOOOOOOOOOO20v0000000000OC0O

7

ADOO0OO0OOOOOOOOoODOOODOOOOOODOOODOOOODO
go00ooO0ooooo0OoooOoP2/ANID 00000000000
goooooooo

ooobooooooooobosMHZOOO

gLvidooooboboooooog

gbooboooooooooobobon
78KOR/LH3D DO O0O0DOOO0O04000D0OO000DOOOODOOODOOOOOODOOOODOOODO
gboboobooboobooboobobooooooobooboboboobooboobooboboboboon
goboooooobboooboooooobooooboooooobboobooogoo
cioobobobooooobobobooooboobobooooooobobobooooboDobUoDbo
gooo0o0ooU0ooooO00oDoO0oOoDOoDOooObOO0U0bDODmancO0d0d0OOOoOoODODOODOOOOOn
gboboboboboobogooobgocecrskorROObooobooooooooooooobooboboo

0o0o0o0o00oooood  uU20033JJ1VOAN



030 OO0O0Oooooooo

gooocooo
ooon oooooo
gso0omsO000ADOOODOOODOOODOOOLEDODOOODOOOOO
oo
4>

0500msO 00 INTTMOOD 00 000D ODDOO0OHALTODODODO
O0D0OOOOINTTMOOOOOODOOODOOHALTOODOOODOOOAD
HALTODDODOO 00o0O0oO0OD0ODOOOLEDDOOOOOODODDOO

ADOODDODODOODOODOADOOOOHALTODOOODOOD
O0DADODDODDODDO0ODO0ODOO00OHALTOODDOODO

oooo
N INTTMO0O OO O 00o0o0o0o0ooo0oooooOoooooooogoOOA/DOO
oo? gobOooobOooooOoooooooLLebODOooooOooooog
Yes ADOOOOOOODOOODOOODOOOODOOOOOOOOOOORAM
goooooo
LEDODOOODOOOPWMOOOOOODOOOOADOOOOODOOOO

ADOOOO Jooooood

HALTOOOOOO

ADOOODODO
ooooooo

gooooooooooo

o000ADOO0O0O00
ooooooao

ADOOOODOOODODOO
gooood

ADOOOODOOODODOO
PWMO O O
ooooooooo

o0 cooooobooooooobooobooooooooooopM+yb0bOOOOODOODOODOOODODOO
00d0odoDoO0OOmancOO00OD0OOOO0ODOOCOPM+OODOOOODOOOOOODODOOOOOODOOODO
gboboboooooobooboooooooobobooooobobobobooboboboooboooo
gooboooooon

0o0o0o0o00oooood  uU20033JJ1VOAN 11



040 OoOooogon

goobooooooooooooooooboooooobobooboooooooobgoooObbOUObODbODDOO
gopoooobDADOODOOOODOOOODOOO0ODODOO0ODOOO0ODODODOOOOODOOO0ODDOOOODOOOOD
PpwMOOOODODODOOOOOOPWMOOOOOLEDDOOOOOOOOOODODO
0000000000000 0078KOR/LXx3 ODUOUOOODOOOOOOOOOODO LeDOOODOOCCOOO
U oboboooboobobobooboboboooo
ogboboooooobobobooooooobooboboboboobobooboOoDo
oboboobooooobgobgoyskoRDODOO OO0 DOOOOOObOOoOOoOOOOOobOOobOOobOobD

4.1 JUooooouoboboooouoon

obobooboooooboboboboooooooboobobobon

ooooooobooooboonPEROD

0i1iooooboboboboodPEROO
gboboooooboobobooooboobobobobooboobobobooobobobOobon

gboboboooobooboooboobobobobooobooooban
PEROUO100DOO0OO0OO0O0ODOOODOOOSOUOODOOOOODOOOODOOOOnoO

0401 0O0OO0OOO0OO0OO0OOOOOOoOPEROUDOODODODO

RTCEN DACEN ADCEN IICAEN SAUL1EN SAUOEN TAU1EN TAUOEN

TAUCEN |[OO00O00O0O0OOOOOOOOOOOOOOO0OO
0 oooooooooo
1 oooooooo

ADO0O00O00O0O0O00O0OOOOODOOOODOO
goboooobooooood

0 oooooooooo

goooooooo

ADCEN

go gbobobooooboobobobobobobooooon

12 0ooooooooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

4.2

godouooboboogogoounon

gooooobogooooooOooboboUoUbObOOODOOObOOOODOOOODODOODOOODbOOUODDbOOO
gobooboeb7OPWMOUOODOOODODO

gbobogooooooooboboooPWwMOOODODODOOOODODODODOODODOOODODODODO
goobobobooooooooobooobooboboboboboooobobobobobobobooOoo

goooooooooobooopPwMOOOODOO1MIODODOODOOODOOOOODO

ooooooobooooboonPEROD
oboboboooooogoboooooTrson
ooooooobOooobooedort TMRO6D TMRO7O
obobobooooobgboen o7t TDRO6O TDRO7O
gbobobooooogobToon
gbobobooooobgobToeon
gobooooobooooogonToLon
obobooooooboobgboodTomon
O000ooO00ooooOoooooooTson
oboobooboooogrs3no
gbobooooooobobopPM3d

opWMOOOOOODOOOOOOOOODOOOODOoOODOOOODOO

O
O
g

O 0O 0o o O

O 0o o o o o

dboobooboooogobogobPEROUDUOIDOOITAUCEND DO D ODIODU4. 1000
oo0oOoO0o0ooOooOoOos3opPM3OOPI3DODOOOOOOOOO
OO00D0D0O0000OO0ObOOoonOTPSOD OCKO1Ofekd OO
ooooOoooooooboad TMROGUO D OO OO ODOOODOOCKOADOOODOODOOOODOO
gboooooood

obobooboooooood TMRO7ODODOODO7OOOODOODOCKoOADOODOooOOooooooooo
gooooo
gbobobooooobogoedTOROGU D OO OODOODODODOOLOOOOODOFFERHDOD
gboboboooboobogorgoTbRO7UDOOOODOODI00%OO0O0O00O0O00OO0
gobooogooobooooboooToMoU D OoOoOoebOOOODOOODOOOODOOOO
goboboboboooogoooToMoobobovyobobOobUOoboboboboobooboDbo
gbobobobooooooooToLo D OoOoOeb7OOOOOOO0OODOODOODODODODLDOOO
gooooo

goooOooOooooOToOODDOOLDEUODODODUOOO® 0" OO
goooOoooooooToOCCCDOOO7OOOOOOOO* 1 ODOO
gobooogooboooogTorOU D OOODOOOOTOGD D OOOODOO
gbobobooogoouToEO O D ODODODbOOOTOO7TODOOOODOODO
gbobobooos3ppPnOPIOObOOOOonon
gbobobobooobogogooTsobobOobenboobO7oOOODODO

00o0o00o00oooood  uU20033JJ1VOAN 13



040 0OO0OO0OO0OO0O0O0O0

giooooobooboboboboodTrsod
TPSOU O OOOODOODLOOOOOOoObOObOOOOObOObOObObO020000000000cKaoo,
ckoiboooobhileDOOoOOobOOoDOOOTPSOO7-40000CKO1IOO3-00000CKooODOOOO
RN
gbooooooTpsob0b0ooooooooboobOobob
PRS000-PRSOQ30 0000 OOODO
CKSon=o0OOOOOOODOOOOOOOOOOOOODOOTEONn=000000000
PRS010-PRSO130 0000 ODOODO
CKSon=1000O0OO0000O00OO0O0OO0O0O0O0OO0OObOO0TEONn=000000000

0402 O0OO0OO0OO0ODOOOOOOOOOoOTPSOODOOOOOOO

PRS PRS PRS PRS PRS PRS PRS PRS
013 012 011 010 003 002 001 000

PRS003 | PRS002 | PRS001 | PRS000 [0 OO 000D OCKooO D OO "2

0 0 0 0 fok

0 0 0 1 foL/2
0 0 1 0 fok/2”
0 0 1 1 fo/2®
0 1 0 0 fo/2*
0 1 0 1 fo/2®
0 1 1 0 fo/2°
0 1 1 1 fo/2’
1 0 0 0 fouk/2°
1 0 0 1 fo/2’
1 0 1 0 [
1 0 1 1 fouk/2™
1 1 0 0 fouk/2™
1 1 0 1 fok/2™
1 1 1 0 fouk/2™
1 1 1 1 [

PRS013 | PRS012 | PRS011 | PRS010 |[DODODOOOOCKOIOOOO 2

0 0 0 0 oLk

0 0 0 1 foLk/2

0 0 1 0 foLr/2
0 0 1 1 fo/2®
0 1 0 0 fo/2’
0 1 0 1 fo/2®
0 1 1 0 fo/2°
0 1 1 1 fo/2’
1 0 0 0 foL/2°®
1 0 0 1 foL/2°
1 0 1 0 foL/2™
1 0 1 1 fou/2™
1 1 0 0 fouk/2™
1 1 0 1 fok/2™
1 1 1 0 fou/2™
1 1 1 1 fok/2™

gbobobooooobooboboboooooo

14 00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

01.

ugd

oo1.

fek0000O0O0DOOOOOODOCOOODOOODOOODOOOODODODOOCKCODOOOOODOOOO

000000000 O00DbOO00DbDOOTT0O=00FFH, TT2I=000FHOOOOOOOOO

SDIV=00 CCSmn=100TISmn=10 00 00000CPUODOOOOODOOODOTAUMOOODODO

godbddm=001 mn=00-07010- 130000 00CPUDODOOOLOOOOOOODDOODODO

gooooo

gcpPuOO0OoOOOO0ODOOODODODOOODOOODOOOOODOOODDOO
000oo00ooOo0ooD-00Doo0ooooogg(ess=0-1n)00d100o0n
goo0oo00DbOO00-~0O000D00O0O0Oooogg(ess=1-000100oa0n

gogi-sogoooonoboooooon

fekOCPUOOOODOOOODDOOOOOOOO
gboboboboooooboobooboboboboooooo

00o0o00o00oooood  uU20033JJ1VOAN 15



040 0OO0OO0OO0OO0O0O0O0

2000000000000 0060070 TMRO6U TMRO70
TMROGO TMRO7O D OO OOOOOOOOOOoOOOOOOe0OOOOOOYODOODODOODOODOO
gbooboobooboooMeckKoboooooboooboobobobobobobobobooboboobooo
gbooooooobobobooboooooboboboboobooboboboboobobobobOobo
gooobobobooooooobooboboboobobooooboobobobobobooooo

0403 ODOODOOOODOOOOoOBOTMROGOOOODOOODO/20

cks| o | o |ces | masT [ sTs | sTs | sTs cIs cs |, ] Mo MD MD MD
06 06 | ERO6 | 062 061 060 061 060 063 062 061 060
] [
STS062 | STS061 | STS060 0000600000000 00000000000000
0 0 0 O0000000000000000000000000000000000
0 0 1 TI060 0000 0 Ofsusl20 fswe/40 O O OINTRTCI0 O DO OO0 DOO0OO
D00000000000000000000
0 1 0 TI060 00000 Ofsus/20fsue/400 O O INTRTCIO O OO OOO0O O OO
DooOoO0OO0O00000000000O0O0
1 0 0 0000000000000000000000000000000000
noo
oooo oooo
MASTER06 0000600 0000000000000000000000000000000
0 Do00000000000000000000000000000
1 ooooO0o000000O00OO0O0O0OO0OOO0
0000000000000O00O0OMASTERO6=1000000000
0000000000000000000OMASTERO6=000000000000
0000000000000000000000MASTERO6=0 00000
CCS06 0000600000000 0O0TCLKOOOO
0 CKS060 0000000000 DOOMCK
1 TI060 00000000 0fsus/20 fswe/40 0 0 O INTRTCIO0 OO O OO

joooooooooOoTisoCcoooboooboo
gobooooooooTclkKoooooooooooooooooooobooooooooooooobooo

CKS06 ocooboe0OOOOOOOMCKOOOO
0 TPSOOOOOOOOO0OOOOODOOCKOoO
1 TPSOUOOOODODOOODOOOODDOCKOL

ooooooOMckOOOOOOoOoOooobOoobooobooobceesoe0 00 000o0oooooonononoonon
[ TCLKO O OOO0O000

go gbobobooooboobobobobobobooooo

16 00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

0403 ODOODOOOODOOOOoOBOTMROGOOOODOOOODO2/20

CKS olo CCS | MAST STS STS STS CIsS CIS olo MD MD MD MD
06 06 ERO6 062 061 060 061 060 063 062 061 060
| | —
ooooog MDO060 coooooooooooooooo
0 MD063-MD0610 0 0 O
goboooooooooooo 0 Joooooooooooooooobooooo
pooooo0oooooooo
1 Joooooooooooogooogon
yooooooooooooo
goboooooooooobo 0 Joooooooooooooooobooooo
pooooo0oooooooo
goooooooooo 0 ooooooooooooooooooboobooooo
oooooOoooooooobooo
1 00000000000 0000000O000O®o
Jooooooooooooo
goooooOoOoooooooooo 0 oooooOoOooooooOoooooboooboobo
pooooo0oooooooo
poooooooooooooooooboooooo
oooooOoooooooobooo
oooo oooo
MDO063 | MD062 | MD0O61 | MDO60 oo00eOObOOO0OO0O0OO TCROOOOOOO (000D
0 0 0 1/0 [0000DO000o0OoOooDoOo oooooooo O
0 1 0 10 ppoooo0ooo0 oooooooo O
0 1 1 0 ooooooooooooo oooooooo O
1 0 0 10 [poooOoOoOoooo oooooood oo
1 1 0 0 oooooooooooooooo oooooood O
oooo oooo
CIS061 CIS060 TIo6O0 00000 Ofue/20fsue/4A0 00 OINTRTCIODOO0O0O0OOO
oo0ooooOooooomsoooOooooOn
oooooooo
oooooooo
goooooooooooobooo
gooooooooooooooooooooooooooooooooooo
1 1 goboooooooooooboooo
goooooooooooooooooooooooboooooooooooo
STS062-STS0600 00 =010B0000000000000000O000CIS061-CIS060000 =10B0000
ooooo
O 0000D000000D0TS06 =10000000000000000000000000000
000000000000
00 00014,13,540000000000000000
00 0000000000000000000000000000

oooo

Oooooodd U20033JJ1VOAN

17



040 0OO0OO0OO0OO0O0O0O0

0404 OOODOOOODOOOOO7YOTMRO7OOOODOOODOY20

CKS olo CCS | MAST STS STS STS CIs CIS olo MD MD MD MD
07 07 ERO7 072 071 070 071 070 073 072 071 070
] L]
STS072 STS071 | STS070 ooboovoooooooobooooboooobooooooo
0 0 0 goobooooooooooooooooboo0ooobooOoooobooooobooo
0 0 1 TIO7TO0 000000 fswe/20fsue/40 DO OINTRTCIO OO OOOOOOOO
oooooooooobooooboooooo
0 1 0 TIO7O0 00000 Ofswe/20fsug/4A00 0O INTRTCIO OO OOOOOOODOO
ooo0o0oooooooooooooon
1 0 0 gobooooboooooboooooobooo
j0o0oo0dooooooooooooo
oooo oooo
MASTERO7 goboovoooooooooooooooooooooooooooooogooon
0 oobooooboooobooooooooooooobooooooooon
1 goboooobOoOooobooooobooDo
goooOoOoOoOoOoOoOoOoOODbOOOOMASTERO7=1000000000
O0oOOOOO0OOODOOODOOODODOOMASTERO7T=000000DO0ODODOO
gooooOoopoOoOoOoOoOOOOODOOOOMASTERO7T=000000
CCSso07 ooboo70o000O0000000TCLKODOOO
0 cksorOoooooooooooooMeK
1 TIO7O 00000000 DO fsws/20fsue/40 00O INTRTCIO O OO OO
joooooooooOoTisoCcooobooobooo

gobooooooooTclkKOooooooooooooooobooooobooooooooooooobooo

CKSO07 0000700000000MCKOOOO"
0 TPSOOOOOOOOOOOOODOOCKOoO
1 TPSOUOOOODODOOODOOOODDOCKOL

ooooooMckOOOOOoOoOoooobOoobooobooobceesor0oooooooooooonooonono
[ TCLKO O OOO0O000

g gbobobooooboobooboboboooo

oo gboboboboooooboobooboboboboooooo

18 00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

0404 OOODOOOODOOOOO7YOTMRO7OOOODOOODO2/20

CKS olo CCS | MAST STS STS STS CIs CIS olo MD MD MD MD
07 07 ERO7 072 071 070 071 070 073 072 071 070
\ \ \ |
oooood MDO070 ooooOooooooooooooo
0 MD073-MDO710 00 O
gobooooboooobooboooo 0 ooooooooooboooooboooooboo
yoooooooooooon
1 oo0o00000000o0oo0oooooooon
yooooooooooooon
gooocooboooooboooo 0 ooooooooooboooooboooooboo
yoooooooooooon
ooooooooooo 0 oo0o0o0000o000oOo0o0ooboo0o0oooooon
oo0o0o000oo0ooooooon
1 Joo0o00o0ooo0oOooooooooooooo-o
oooooooooooooo
gobooooobooooboooooboog 0 oooooooooobooooooooooo
yoooooooooooon
Jo0o0o0000o00oOo00ooDooooooooon
oo0o0o000oo0ooooooon
oooo oooo
MDO073 [ MDO72 | MDO71 | MDO70 gooovooooooooo TCROOOOOODO (0000
0 0 0 1/0 [0000D0O0000O0O0ODOO goboooooo O
0 1 0 10 |[Do00ooooooo oooooooo O
0 1 1 0 0o0o000000000oo gooooooo O
1 0 0 10 |oooooooooo gopoooooo oo
1 1 0 0 ooooooooooboooooo gooooooo O
oooo oooo
CIS071 CIS070 TIO7TO0 00000 DO fsue/l20fsue/A0 OO OINTRTCIOOODOODODO
goooooooooomsoobOoOoOonooO
oooooooo
oooooooo
goooOoooooooooooo
gobobooobooooooooooooooOoooboOooobooooboOooonn
1 1 goooooooobooooooo
goboooboooooooooooobOOoOoOoOboOoOooboOoOoOboOoOoDo
STS072-STSO700 00 =o010BOOOOOOOOOOOOOOODOOOOCISOo71-Clso7o0 OO =10BO0000
oooood
g gooboboboooogoTsoy =10 000000D00DO0DbDO0ObOOobOObOOOoOOobDOoDbOoDbOo
gboboboooogonog
go 00014,13,5, 40000000000000000
go gboboboooobooboobobobobobooooo

oooo

Oooooodd U20033JJ1VOAN

19



040 0OO0OO0OO0OO0O0O0O0

U30000ob0obobobooedord TDRO6OD TDRO7O
gboboobooboooboobooboobobobobobllebb0obOobOobOobOobOobOOobOOoDbDOon
goOgoboooTbroeOOOTDRO7ODOOOOOOOOOODOODODOOOOOCOTDROGO OOTDRO7OO
O00oo0oooboobbo0ooboooooDbooooHD D OOODOUOODDOOOOINTTMOGLINTTMO7D
obooooooTbro6OCOTORO7UODOOOODOODOODOOOOOOOO

0405 0O0OO0ODOODOOOO0OO00Ooedort TDROGUO TDRO7OD OO ODOODOO

FFF6CHU TDRO6U U 0 O FFF6DHU TDRO6U O O O
FFF6EHO TDRO70 0O O O FFF6FHO TDRO70 O O O
A A
- Y

Y,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4000000000000 TOOO
TooU O OoOobOOobOobOoooobouobobobooooo
gboboboooooboboboboooooooooboobOoTOoON b OobOobOOOO
gbobooooToooobOobOobOoboboOobOOobOOobOobOoOoboOooOooToEON=000000000
gbooooooooToeon = 100000000000 0O00DO0OOOOOOOOOOOOOOOODO
goooooooon

0406 ODOOODOOOOOOoOTOOLOOODOODOO

0|0|0]|O0O|0O]|O0O|0]| 0| TOO7 | TOO6 | TOO5 | TOO4 | TOO3 | TOO2 | TOO1 | TOOO
]

TOO6 |[ODO0OO0Oe60O0OO0O0O

0 goooooo® o
1 goooooo® 17

TOO7 |[DOOOvO0DOOOODO

0 goooooo® o
1 goooooo® 17

ao gooissgopoooooooooooon

gb1 n=7-0
2 0b0obooobooboobobOobooooooooobobob

00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

gs000o00obobobooonToEon

ToEOU DO OODOOOOOOOOOOObOOobOOobOobOoOooboooboon

gbobooooobooboboonhbobOOoO0OO0ODODObOOOOTOOOTOONDOOOOOODOODO
gboooooobobobobooooobobobobooboobobobooobobobobOobo
goToonooDOooonoOobDOD

U407 O0OODODOOOOOOooOTOEOLUOODOODOO

oo gboissuopoooooboboooobooonog

o010 n=7-0

0|/0|0|O0O|0|O0| 0| O |TOEO7|TOEO6 | TOEOS | TOEO4 | TOEO3 | TOEO2 | TOEOL | TOEOO
|

TOEOG6 UODOOeOOOOOOOODOOO

0 goboooooboogTooeOObOOoOOOOoOoOoOoooOnOO
o000

1 goboooooogTooeOOOOOOOOOOoOOOOO
o000

TOEO7 JUOOO7000O0O0O0O0OO0O0COO

0 gooooooooToo7r0ooOoO0OboOoboboOoOooooobooo
oooo

1 goboooooboogToorhboboooooooooooooo
oooo

2 0b0obOoOoboobOOobOobOobobooobooboobOobob

oe0oooO0oOoOobDOoOoOoooonToLrod
ToLoo o oooooooooooboobobobooooobooobogon
oooboooooo0ooooonD0000O0DOO0O00OOTOEON=100 0000000 TOMON=
1oooooboobooboboooboboboobooobDobobobobOobobbOObDOogTOMON=
ooobOoOoOoUObDUObDOobOobOobbOOoboobDOon

0408 ODUOODOOOOOOOODoOTOLODOOOODOO

0ojo0j0j0O0O|0O0|O0]|O

0

TOLO7

TOLO6 | TOLO5 | TOLO4 | TOLO3 | TOLO2

TOLO1

TOLOO

]

TOLO6

goooeoOOOOOOOOOO

O

goooooooboooobob

0o0o0o00o0o000oooon

gooor70o0oooO0oOooooOoon

O

obobobobooobooooboobo

goooooooooooboob

0o0o0oo0ooooooogon

00o0o00o00oooood  uU20033JJ1VOAN

21



040 0OO0OO0OO0OO0O0O0O0

22

oo gbooissopoooogoooboooooonog

odl n=7-0

2. 00ooooooooobooooboooooboOooooOobOObOOoOoDbObOU00obOOoOooDObOOooUooDbo

oboboboboboooobooboboboobooooooboobOobo
3. Jbobooboooboobobobobooooooooboboo

g700oboo0o0ooboOooooonToMoU
TomMmoU O ooooooOooooooooo

gbooooooobanb

gbooboooboooobobobobooooooooboboboonbobOoDbOo

gboboooopwMODOOOODOODOOOoOoOoOOobOOOPWMODOOOODODODOODOODO

gboboboooboooboonbobooooooobobOobobooooboi1booboonoog

gboboboooboobooboonobOb0bOObOOO0OO0OO0OTOEBON=100 0000000000000

gboboboobooboobooboboobo

0409 OOO0OO0OOODOOOoOOoooTOMODOOODODOO

0|0|0O|O|0O0O|O|O0]| O |TOMO7|TOMO6E|TOMO5|TOMO4 | TOMO3 | TOMO2 | TOMO1 | TOMOO

1

TOMO6

gobooeCOOoDOOOOOOOOO

gooOoooboooooboooooOoOoboOINTTMOGD OO DO
ooo0oooood

goooooboooooOooooooooooobooooooo
IINTTMOGD O O O OOO0O0O0OO0DO0DOOo000O00ooooo
OO000OINTTMO7O O OOOOO

TOMO7

gooovoooobooooooooon

00000000000000000000INTTMO7TODDODO
ooooooood

gobooooOooooOooooooooooobooooooo
[ INTTMOGLD O OO OOOOooooooooooooooooo
OO000OINTTMO7OOOOOOO

oo gboissoooooobooboooobooonog

gd1 n=7-0

2 0b0obOooboobobobOoboboooooboobOobob

00o0o00o00oooood  uU20033JJ1VOAN




040 0OO0OO0OO0OO0O0O0O0

gsgooooooboboboboodgTsod

TSoooooooooboooTCRonObOObOOoOOoOOooOoooOobobooooboobobOono

gbooboooooog

goopooTsonD010000DO0O00DO00ooO0ooooboo0ooobooboooooOboOoouTEOLO DO
gogooTeono10000D0ODOOTSONDOOOOODOOOODOTEON=1000000OTSOnO OO

gooogo

04010 DOOOOOOOOOOOOOoOTSOOOOOOOO

0[0[0[0|O0O|0O0|O0|O]| TSO7 | TSO6 | TSO5 | TSO4 | TSO03 | TS02 | TSO1 | TSOO

]

TS06

goboOo0e0O0O0D0OOODOOODODOO

oooooooo

TEOGD 100D D0O0000DDDDOOOODOOOOQ™?

gooOovooobooooboooooo

oooooooo

TEO70100000000000000000000772

01 gboboboooboobobooboboboobobooboobooobooTson=1000000000000O0
gbobobooooobooboboboboboooOoTbRONUDOOTCRONOOOOOOOOODOO

gboboboooboobooboobobooboooo
2. gobooogooooobbooobooooooooboboooooogTsonobooooooogo

goobooobo

oo gbooissopoooooboobooooonog

Oodl n=7-0

2. TsSo0O0OO0OOoDOOoOoooOoOoobuUnoDO
3. J0dbooboOobobobooooooboobobooooo

00o0o00o00oooood  uU20033JJ1VOAN

23



040 0OO0OO0OO0OO0O0O0O0

gouoooooobas3gr3no
gbobobobooboboobooboooooooooooooooboP3soooPwWMOOOOOOD
gbgoboop3soooobooboobobo

04011 OOO0ODOOOOO30PDOOCOOOOO

0 0 0 P34 P33 P32 P31 P30
bag [P330000000000 P33000000000000
hooooooo hooooooo
o loooo 000000000
1 |iooo 000000000

oo goodv-sbOo0bo0o0oboobooboooon

oo gbobobobooboobooboboboobobooboooooon

giooooboboboooonsdprM3t

gbobobooobooilboboooooooboobobobP3sobooPwWMODOOOOOODOODO

gopM3soooooooobDanDo

04012 DOOODOOOOOOOO3OPM3ODDOOOOODOO

1 1 1 PM34 PM33 PM32 PM31 PM30

PM33 |P330 00000000000
0 oooooooocooooooono
1 oooooooooobooooono

ao gbdv-sbob0lgooooboooo

oo gboboboboooooboobooboboboboooooo

00o0o00o00oooood  uU20033JJ1VOAN



040

oooooooao

4.3 O0OU00OO0OoOoOooooooboon

gbobooboooboobooboboboboboooooo

0b0obobooooooboobOoboADbVRCO

gboboboobooboobobobobooooooboobobob

g
g
O
O

U1ogoooooobo0ooooogADVRCO
ADOOODOOODADDOOCOCOOOO0O0OOODOOADOOOOCOCOOOOOOOODOOODODOOO
gbobobooboobooboobobovrRODODOOOOODODODOOO

ADVRCOO10O00OO0OOO0OOOOOOobOobsoooooobobobooooogoo

boboboooboobgobPEROODUODOOSOADCEND O DOOODOIODO4. 1000
U0o0Doo00oboOo00b0O0Ob0OADVRCOODOOSOVRSELDODOODO 10O

obobooooboobogobOobADVRCOODODOL, 00VRGY, VRONO OO OODO1O
gbobobooooboobuobobobooooooboobDobD/msbObODO

04013 7FHOrEEEFHMELORX42 (ADVRC) 0000000

ADREF 0 | 0 | 0 | VRSEL | 0 | VvrRGgv | VRON |
| ‘ | |
VRSEL | vRav | vron |ADODODOOD [DOODDODODOO| ODOOO0 (ADODODOO|{0000000
DADDDOOOD (00000000 |[0ooooOo|oooooo | 000000
oooooooo 00000 000000
ooo oooo ooo
0 0 0 |AVrere 0oooo 2.5V 0oooo 000001 O
10000000 [Hi-zOo oooooo
0 1 0o 0O 2.0V oooo oooooz2 3
ooooooo
1 0 0 | Veerour oooo 2.5V oooo 0
h 0000000 p0O0000000
1 0 1 |oooooooo|oooo 2.5V oooo ooooo2 3
ooooooOo
1 1 0 oooo 2.0V O
moooooooo
1 1 1 oooo 2.0V Doooo2 3
ooooooo
oooo oooo
ADREF |ADOOOODOO0OOODOO0O0O0OO
0 AVss
1 AVperv0 000000000

gboboboooobooboobooo

00o0o00o00oooood  uU20033JJ1VOAN

25



040 0OO0OO0OO0OO0O0O0O0

26

ool

oo1.

gbde420000000000000O000OO

0000000000000 0000000000000OVeerout/AVrerP D OOOODOODODOODOO
00000D00O10p F+ 30%0 ESRO 2Q O MAX.OOESLO 10nHOMAX.O OO ODOOOOODOODOO
g00000.1p F+ 30%0 ESRO2Q OMAX.OOESLO 10nHOMAX.O O OOOOODOODOODOODOO
O000000D0O00D0O00D0DOVeerout/AVRerp, OO OO0 ODOO0OODOOOODOOOOO
ADOOOO0OO0O0O00O00OOOOADrRerpD0D/ADDOOOOOOOOOOOODARePDODODOODO
0000000000 VeerourtD OO OOOO0OODOOOVRSELD1OOOOODOODOOVRONO1OO
oboboboo
ADOOOO0OCOCCOOOUOU0OUOODOADRerp D OD/ADDDOOCOCOOUOUOUOOODARerP DO DODODODO
000000000 OCO0ODOO0DOOVeeFourtD OOOOOOVRSEL = 100DAREF = 1000 0A/DO DO
OO0ODADOOOODODOOOWNODACSWNONn =0, 100000000000000DACSWnOOO
O00OO000o0oDOOoOoOoADODOO0ODOCOADCS=000000000DO
oooo0oooboooboooobboOOvrRON=100000VRGVODOOOODOOOOODOO
gbobobooboooooooobooon

gbobobobooooobooboboboboboooooo

ADREFOVRSELOVRONOD ODOODOOODODOOOOOODOOOOOOODOODOOOOOOODOOOn
goobaoob

0401 ADREFOVRSELO VRONO OO

ADEF VRSEL VRON ADOODOOO0OOO0O0O ADOODOOO0OOO0O0O
0000 O ADgegrpd 0000 0O ADgrermd
0 0 0 AVgerp AVss
0 1 1 Vreroutd VRO O O AVss
1 0 0 AVgerp AVRerm
1 1 1 Vreroutd VRO O O AVrerm

00o0o00o00oooood  uU20033JJ1VOAN




040 0OO0OO0OO0OO0O0O0O0

4.4 ADOUOOOOOOO

ADODO00O0O000DOeDOO0OOODOOODOOOOO

ooobobooboooogoodPEROO
OADOODOOCO0ODOOOOODODOOOADMO
OADOOODODODOOODODOODODODO10ADMIO
OO00O0OCOOO0OOoOoOoOoOoOoOooooADbsOo
OADOOODOODOODOODOODOODOODOODOODOADPCO
OoOooOoOoOooOoooooaopMad

goo0ooO0o0oDOoOoOoADOOOOO0ODOOOODOD

O OOCOCOOCOOCOOCOOoOOPERODOOOOSOADCENDOOOOOIODO4. 1000
ooobDooooooooz2opM200OP2100D00O0O0OOOOOO
ADOOOOOODOOOOOOOCOCOCADMOOOOOOOOOOOOOOODOOOADOOODOON2u sO
oo
ADODO0O0O0OOO0ODOOOOOOOCADMOOADODODOOODOOOOODOOOODO
ADOO00O00O00O0O0O0OO0OONOODONOOOADPCOOANNOOOOOOODOOO
OO0OCOCOOCOOoOOO0OoOOoOoOoOoADSOO0O0OOOOoOoOooooANIDOO
ADOO0O0O0O0OOO0OCOOOOO10ADMIOOADOOOOOCOOCOOCOOCOOCOODOUOOOOOOOO

O I O o |

go
0O ADOOOO0ODOOO0ODODOOOOOADMOOADOODOCOOODO

00o0o00o00oooood  uU20033JJ1VOAN 27



040 0OO0OO0OO0OO0O0O0O0

01ioADO0OD0OO0O0D0OO0O0OOOOOADMO

ADODO0000000DOO00OOOo0OoDOOO00oooOoOoooobOoO0oooDooOooOooDo

04014 ADOO0ODOOOOODOOOODOOCOADMOOODOOOO

ADCS

ADSCM FR2°! FR1°! FRO": Lv1°t Lvot | ADCE |

ADCE |ADOOO0OO0OOOOOOOOR?
0 ADOOOOOOOOOOOOO
1 AbDOO00O0OO0O0O0DOOOooOO

ADSCM |ADOOOOOOOODOO
0 ooooooo
1 gooooooooo

ADCS |ADOOOOOOO %

01.

goi.

0 ooooog
1 oooood

FR2-FRO, LV1, LVOO O OADOCOOOOOOOODODOOODOO4D3ADODOOO0ODOOOOODODOO
gooo
ADOOODOOOOOOADCSOADCEDIOOOOOOOOODOOOODOOOODOOLp sOT.B.DO
U0b0oO0boo0oOobDOADCEDIDD0OO0DO0O0sODOOT.B.DODOODOOOODOOADCSO 100
gbobobooboboboboooooooobogwsgoooTB.DOOODODODODOODOADCSO1
gbobobobooobooooobooboobobobooooon
goooooobooOooOooboOoobnO ADCSh1DogobooooooboooooooDboo
OO00ooAbDCSO 0000100000000 000000ADOOOOOOOOOOOOOADCSO0
gboboboobooogo
ADCSOOO0OO0OOO0ODOOOO0DOCOADOODOOODOOOOODOOOODOOOOn

ADSCM, FR2-FRO, LV1, LVOO O 0000000000000 0O00O0O0OOA/DOCOCOCCOCOOOO
gboobooooogonog
gbobo20Lwvi=0,Lvo=1000000000380LV1I=1,Lvo=00000000000DODOO
O0O00O0OO0OO0OO0OO0OOOADVRCOODA/DOOOOOOOOOOOOOOOOODOOODDODODODODDOO
ADCEJADCSO100000000DDOOOO0ODOADOOOOODOOODOOOODODOOODODO
gbooboboboboob0obobobooTe.DOOOO0ODODOOOADCSOI0OO0OO0O0DODOO
ooooo0oobOoOOooboOooOooDoOOoOoADOO000ODOOO0DOOOO0ODOOO0ODOOOODOO
OO0078KOR/Lx3 OOO0OOOOOCOOOOOOOODOOOADOOOOOOOOOOCOCOCODOOO
goobooooogoo
O0000DO0ODO0OO000DODOO000OCADOOODOOO0ODDOOODOOCOADrRers OO O0ODODOOO
O00ADOOOO0ODOOO0O0D0ODOOO000D0OCOO0O00ODODOO00DOO0O0O0DODOOOT8KOR/LX3 O
ooooOooOooOooOoOoOOO0OOOOoADOOOOO0OOOOOOO0OOODOCOOCODODODODODODODOO
gbobobaoob

gboboooooooooogn

28

00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

00l ddddddoooooooooooooooooooooon
2. ADREFOVRSELOVRONO OO OOOUOODODODUODODODDODOOOOOODODOODOOOOOOOOOa
gooooo
0402 ADCSOADCEO OO
ADCS ADCE ADO OO0
0 0 goooobcOobDooooooooooono
0 1 Jo0oo0ooOooADODODODODOODOOODODOg

gooooood

oooo

goooooADOOOO0OODOODODOOd

0403 ADOODOOOOO
ADOODOODODOODOODOODOODOADMO ooo pooooog goooog
FR2 FR1 FRO LV1 LVO fok = 20 MHz O fapd
0 0 0 0 0 |ooooo1t  |240ffax 12y s foud12
0 0 1 160/fek 8u's feik/8
0 1 0 120/fek 6u s fek/6
0 1 1 100/fcrx 50 s fow/5
1 0 0 80/fcLk oooo fewkl4
1 0 1 60/fcLk fo/3
1 1 0 40/fcik fewk/2
1 1 1 20/fcik ferk
0 0 0 0 1 ooooo2t? 240/fcik 12p s fo/12
0 0 1 160/fcik 8u s fok/8
0 1 0 120/fcik 6u s fek/6
0 1 1 100/fek 5u s few/5
1 0 1 80/fcik oooo fok/4
1 1 0 60/fcLi fok/3
1 1 1 40/fcrk fewl2
1 1 1 20/fcik fewk
0 0 0 1 1 |ooooos?® | 300/ 15u s foukl12
0 0 1 200/feLk 10p s feik/8
0 1 0 150/fcix 7.50 s feul6
0 1 1 125/fcik 6.25u s fok/5
1 0 1 100/fck gooo fekl/4
1 1 0 75/fcLk few/3
1 1 1 50/fcik fewk/2
1 1 1 25/fcik ferk
oooo oooo

ool
2.

000001027 VOAVppO5.5VOADOOODOOOODOOODODOOOOODODODOO
000002023 VOAVppeOS5.5VOADOOOODOOOOOOOOODOOOOO
000003018 VOAVppO 5.5 VOADOOOOOOOOOOODOOODODODOO

feckOCPUODOOOODOOOOOOOOOOOO
gbobobooooboobobobobobobooooon

00o0o00o00oooood  uU20033JJ1VOAN 29



040 0OO0OO0OO0OO0O0O0O0

020AD00000000000DO0O10ADMLIO
ADOO0O0O0OO0O0O0ODOCOOOOOOOOoDO

04015 ADOO0OOOOOODOOOOOO1O0ADMIOOOOOODOO

ADTMD 0 0 0 0 0 0

ADTRS

ADTMD |A/DOCODOOOOOODOO

0 gobooooboooobooo

1 gobooooOoOobooOobooooooooooooooog

001 0O0OO0Oe1b0DOOoOOODODOOOOO

2. ADOODCOADMIOOOOODOOOODOOODmMOODOOmMADCS=0000000DOOOOO

go gbobobobooboobooboboboobobooboooooon

g3joooobobobooobooboboADbsd

ADSOOO0OOOCADOOODOOODOCOOOODOOO0ODOO0ODOOOOODODODmDOODOOAMPOO
O00OADOOOOOOO0ODOO0ODOCOANIIDOOODOOODOANAOADOOOOODOOOODOO
gooooooooooooooooooooUoUOooooUooooooooooooooOADODOO

gbobobobooooboobooboobooboboobo

04016 0O0OO0OO0OO0OOOOOOOOOODOOOADSOOOOOOOO0

30

0 0 0 0 | ADS3 | ADS?2 | ADS1 | ADSO |
\ | | |
|
ADS3 | ADS2 | ADSL | ADSO 0000000000

0 0 0 0 |ANIO
0 0 0 1 ANI1
0 0 1 0 [AN2
0 0 1 1 |AN3
0 1 0 0 |AN4
0 1 0 1 |ANS
0 1 1 0 |ANI6
0 1 1 T ANz
1 0 0 0 |ANIS
1 0 0 1 |ANo
1 0 1 0 [ANI1O
1 1 1 1 |aNiss

oooo oooo

obobobobooobooooboobo

00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

go

go

1. 0007400000000 0000O00ODO
2. ADOO0O0O0O000000000000000000002, 150PM2, PM1I5SO0O0OOOOOOOO

gooboooo
3. ADPCOODO0ODODOOOOOOOOODOODOADSOOOOOOOODOODO

gbobobooooobooboobobobobobooooo

040ADO000000000O00OO00OOOOOOOOADPCO
ANIO/AMPO-/P20-ANI7/AMP20/P270 ANI8/AMP2+/P150-ANI10/P1520 ANI15/AVrern/P1570 0 O O O
goooooooooobOo0oOoboOoOooooOoOooDoOoOooboADODOOOODOOOOODOODDOO

gbobobooooon

04017 ADOOODOCOOOOOOODOOODOOOOADPCOODOOODOO

0

0

| ADPC4 | ADPC3 | ADPC2 | ADPC1 | ADPCO |

AD|AD [AD|[AD|AD oooooooAbDCOOOOOocOoOooOobDOOoOOoOonOn
PC|PC|PC|PC|PC Ooo0oas goo2
4 (31 2] 1] 0]ANI5 [ANI10| ANI9 | ANI8 ANI7 ANI6 ANIS ANI4 ANI3 ANI2 ANI1 ANIO
/AVgeep | /P152 [ /P151 | IAMP2+ | /AMP20 | /AMP2- | /AMP1+ | /AMP10O | /AMP1- | /AMPO+ | /AMPOQO | /AMPO-
/P157 /P150 P27 /P26 | /P25 /P24 /P23 /P22 /P21 /P20
LJojofojoj|o A A A A A A A A A A A A
0)J]0]J0|O0f1 A A A A A A A A A A A D
0)j]o0jo0|1fo0 A A A A A A A A A A D D
0)j]0j0|1f1 A A A A A A A A A D D D
ojoj1f{0]o0 A A A A A A A A D D D D
o0joj1({0]1 A A A A A A A D D D D D
ojoj1f(1]0 A A A A A A D D D D D D
ojoj1(1]1 A A A A A D D D D D D D
0j1]0f0]O A A A A D D D D D D D D
0j1]0f0]1 A A A D D D D D D D D D
0oj1j]0|1fo0 A A D D D D D D D D D D
oj1]1|1f1 A D D D D D D D D D D D
1({0]j0)O0fO D D D D D D D D D D D D
oooo oooo
001 ADOOOOOOOOOOCOOOOOOOOOOOOOOOZ2 150PM2, PMISOOOOOO0O0O0OO
gooboooo
2. 0Og0O7sSO0000o0000O000DO0O0DO
oo gboboboboooooboobooboboboboooboooon

00o0o00o00oooood  uU20033JJ1VOAN

31



040 0OO0OO0OO0OO0O0O0O0

gsgoobooboboooob2dpMad
ANIT/AMPOO/P210 0 0000000 DOOOODOOOOOOOODOPM21ID1I0000D000O00DOOO
gbopP2i00b00ob0O0bDOoOOb0O1000000000DODO
pvm2io00oooOO0oOOooOOO0OooO0oOoOooOOU0obOOooooObOOoOoDobOOo

04018 ODOO0OO0OOOODOODO20PM200000000

PM27 PM26 PM25 PM24 PM23 PM22 | PM21 | PM20

32

PM21 |P210000000CO0OO0OOO
0 gooooooooooooooo
1 gooooooooooooooo

go gbobobooboobooboobobobooboobooooobobobobooboooobOoboOobo
god

oo gboboboboooooobooboboboboboooooo

ANIT/AMPOO/P210 0 0 0 O O OADPCO O O O OADSO O O O OPM20 O O O OOAENOC O O DADREF
gbobobooooooon

0404 ANILT/AMPOO/P21O0 O O0ODO0OO

ADPC PM2, OAENO | ADSO DO OO ANI1/AMPOO/P21
gooao gooao ooo ooooooo
oboooo|ooooo 0 g oooooo
oooo 1 O gooao
goood 0 g oooooo
1 g oooo
oboooboo|jooooo 0 ANIO O gooooooApOOoOOO
oono ANIO OO gooooooADpOOoOOOOO
1 ANIO O oooao
ANIO OO oooocooo
goood g g oooo

go gboboboooooboobobobobobobooooon

oo gboboboooooAMPn+, AMPn-, AMPRODO OO ODOOO0OO0OO0OO0OO0OOOOO0DODO
gboboboobooobooboboboboboooooooobooboobobobobooboobooobooon

00o0o00o00oooood  uU20033JJ1VOAN



040 0OO0OO0OO0OO0O0O0O0

4.5 OJO0O0OOoooog

goooooooooooooOoOooooOooOoOo0oOooooOoobbooooooDoDoobOooooobbOOooboOoO

oooooooADOOOOOOOOODOODOODODODOO

gi1igooooooo
gboboobobooooooobobopPwMbO OO OOOOOODODO

MOV PM3,  #11100000B - ; Set P30-P34 to output port
/ P330 PWMO D00 OO 1~
D O \_ oooooooo
SINITTAUO: —
- K0OoD fCLK/2 0
MOV _TPSOL, #00001000B < T"”QKOl[I fCLKD 00 )ter 0

T O 0O0

goboborvopwMOODOODO
MOVW AX, #1000010000001001 oboboboooooobogooo

DDDDDDDDDDD

i
TDRO70 OXOFFFO O 0 PWMO
000000000 100%0 0
oo0o0o0000O0o000n0 / B
“Oooooooooog
0100%00000000

T O 0000

—

; CKO1 = fCLK = 20MHz -5 U uslcik] B OxF
MOVW TDRO6, #(OFFFH - 1) ; set1i
MOVW TDRO7, #OFFFH N

gbobecnoooon
gboooogrooo

[0 O Mmoo
DDDDGDPWMDDDDD
0D0O000DOoOO0oOoooooO
MOVW AX, #1000100000000001B 00CKoIOOOOOO0000
MOVW TMRO6 , AX \DDDDDDDDDDDDDD

MOVW TMRO7 ,AX ghoockoiobooooooo >

MOVW HL , #LOWW TOMOL pooooooo // -
CLRL[HL].6 DDDDGD?DDDDD\
SET1 [HL].7 ; TMO7: comblnatlon 000000000000
MOVW HL , #LOWW_TOLOL }‘ e oooOoooO0ooOo
CLR1 [HL].6 5 TO06:Set outmus o
CLR1 [HL].7 ; 10" noooenoooono ~vel High o
MOVW HL , #LOWW TOOL ooooOODOOn700
CLR1 [HL].6 }"; 0000001000
SET1 [HL].7 ; TOO -
MOVW HL , #LOWW TOEOL /]DDDGDDDDDDDD\
CLR1 [HL].6 ~; TOO06: output dl ooToost 0O 000000 ‘
SET1 [HL].7 ; T007:output en\ 0700000000 Dy
CLRIP3.3« ~1oo700poOn Torobooood D/D/D
SET1 TMMKO6 }‘7 oooooonon o -
SET1 TMMKO7 T — —
CLRLTMIFOGw : clear inte gggggﬂ;gggg>
MOV TSOL #0COH \ s - T
0ooo0el00ooO
D 0006070 zm O DDDDDDDDDDD 0o
\\ oooo R
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gboobobobooooooog

MOVW AX, #00000000000000008 ; Tlmer Mode Renister 01
MOVW TMRO1 , AX }’ ~— 0poooooooooooonOOd
) 00000000000 CKOIOD N
[0 O 0000 \ 0000000 000000O “
\ 00o0O0O0o0o0o0 o
; CKOO = fCLK/2"8 = 78.1kHz -> 12.804[us/cIKl ™ aee—,  _  .ruU3Ms
MOVW TDRO1, #(1328 - 1) ; s QpoooOoOooOoon \"‘Q\Ut 17 ms
o C\ 017ms0 00 W,
SETlTMMKOlV\7<j/at]D[]D[]D[]Efifgrv-~;ri~//
[0 0 o _bboooe .
- — ADOOOO0O0O0O0O0OOOOVeerour ~
SINITVR: (_  DO0000DDDOO000D000000 )
MOV ADVRC, #00001000B4; AMawwy . __.register
oD O 0o 0000000000000
- booooz2ovooo S
SET1 ADVRC.0 & T Moo oo
SET1 ADVRC.1w P
— DooOoooooooooo ™~
; wait for settling time to \):\\% oooo e
SET1 TSOL.1 3\ ; start TAUU CHI
CLR1 TMIFO1 ; clear inter——" T
JINIVR100: ; wai DDDDDDDDDDDDODDD\\
NOP S 0Doo0OO0O000000OOOO
BF  TMIFO1, $JINIVR100 - an. 00000000000000 2, No
CLR1 TMIFO1 ; cle\a\ 017ms00 00
SET1 TTOL.1 y, ; stop TAU\r\ -

gADODOOCOODODOO

MOV PM2, #11111110B ; Set P20 to output port, P21-P27 to input port
'\//lem 00 DN
[0 O 0000 N gooood / I
S Oooooooooooood \\
MOV_ADM, _ #01000011B , ; A/D-Coi DoADDOUOOD12u sOAD )

B gbooboooooooobogoobo /

0o
[0 O 0000 —~ —

MOV __ADPC, #00000001B «— ; A/D Port Conflg - -

S P210 0O O ANI1O O IZI
\ I

00000000000
(10 O o0 . 0Ooooooo

MOV ADS, #00000001Bw—__ ; Analog Input Channel Spemfmatlon Reglster

— /DIZIDIZIDDDDDD ™~
[ O 0000 - OANILO OO

— -

MOV ADM1, #00000000B - ; A/D Converter ode Reglster 1

/\7/ A/DDDDDDDDDDDDD o

[rrm e ( oooooooooooooo /\
s ooooo -
SET1 ADMK - disable A7 sreerrupt
'? A/DDDDDDDDDD
00000 >
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gboboboooooboooboooboopPwMbO OO OOOOOODOODO

PM3 = 0b111000003¢ — /* Set P30-P34 to output nort */
~ PxkOoPWMOOOOOOD
{10 0 o \_ 00000000 D,

ifi>

 CKOOD feuk/2®

static void fn_InitTauO(void)

CKO10 fekD O
{ T
TPSOL = 0b00001000 /* Timer Cloc ooooedPWMOOOOO
0oooo00000000000
d oockolooOOoOoO0oO0oO0O000
o O o s . 00000000000000
A s —
TMRO6 = 0b10001000000000014 ;/;EDDDKWWMDDDDDD\\\
: 00000000000000
(im0 o DDDCWHEDDDDDDD///
ooooooooooo
TWMRO7 = 0b10000100000010014 /* Timer Made Register 07 */
_— —=
TDRO70 OxOFFFO O O
PWMOOOOOOOO
(1m0 0o 0O0100%000000
00000000 S —
— ~ ~ ooooooooooo e
/* CKOL = FCLK = 20MHz -> 0.05[us/clk]- */exFFﬁtb\[jloogﬁm[][]D[][]D o~
TDRO6 = (OXOFFF - 1);#  /*set jipr~— " ~Swa*/
TDRO7 = OXOFFF; «— /* D[]D[]GD[]D[]D[]\\\\*/
_{( Doooooo7000
TOMOL &= Oxbf —7* TMO6: to oooooooo

TOMOL |= Ox80

TOOL &= OxObf;

;}t/

/* TO06:Low *

/* TMO7:combinatwe..
TOLOL &= Ox3f <**/*ﬁsetﬁoutpcrtAacfrv—le*d‘el4—I+g

* 1 —

//EDDD&NDDE\\
o mod/  Oopopopoooon

gooooooo
DDDDDDDD

TOOL |= 0x080; ~/* T007; 000060000000
TOEOL &= Oxbf; /* T006 booooooorodo //
TOEOL |= Ox80;}<” —/* T007:0ut .2 I J Df]lmf{tt//;tfff**“*
P3.3 = 0; /*T%?ommmlwwv— DDDDGDDDDDDDD\\\
TMMKO6 = 1: * disable i~+~evunt */ 0O0TOo060 0000000
TMMKO7 TOWDDDDStE»)\FDD?DDDDDDDDD///
TMIFO6 - i oooooooO 0TO7000000000
TSOL = AUO CHb ~& cH7 start */ T

N s i

\ D[II][I6I:|7DEIDEI
‘ DDDDDDDDDD

5

=

\ EIDEIDGDEIDEIEIEI
\ gboboooooo

ooooo
///EDDGD;\\;

‘ 0000

N .
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gbooboobobooooooog

TMRO1 = 0b0000000000000000; «_ /* Timer MOde Renister 01 */
7 DDDDDDDDDDDDODDD\\\
110 O Ood ( goooboOoOoOooocKkoiD O “
‘ gbobobooobooobgoobo /
/* CKOO = fCLK/27"8 = 78.1kHz -> 12 804[ . ooooooood /(%
TDRO1 = (1328 — 1) ‘w D D D ooooo D D @,,,‘v7\7777}7"9/’77'
U17mst0Od ;
TMMKO1 = 1; V\ \\\,,,,,,,,%777777777}///,,«118 interrupt */

“Dooooooog
[0 O 000 < 0oooo

static void n_ In iiﬁj(i\jo id) B -

{ —  ADODO000000000Vkerour
ADVRC = 0b00001000; #*Analog~_ 0000O000000000000000

IELLENInE 0000000000000,
. DbDpoopo2ovooo S
ADVRC.O = 1: < 7" Eromeee —poreewort™7
ADVRC.L = 1; «_  /* Outmes~nsiss
~~ opooooooooooo
/* wait for sett |}r.:hl oood ////
TSOL.1 = 1; /* start TAUO CHr ~7
TMIFOL = O;
while(1TMIFO1){
OO ///DDDDDDDDDDDDD ~
} 0oooooooo !
TWIFOL = 02 ‘ 017ms0 000 //
TTOL.1 = 1; /* stop TAUO CHL >~ -

gADODOOCOODODOO

PM2 = 0b11111110; '\/* Set P20 tn output port, P21-P27 to input port */

7/PﬂDDDDD\\

0 O o0 .

- - - . o DDDDDDDDDDDDDD\
static void fn_lnltAdc(v0|d) / 0OA/DD D000 12y s AD \\‘
{ k goooOoOoOoOooOoDoDo ’

ADM = 0b01000011;4 7* A/D Converte - 00 /
—_ P
[T O oo -
T P21000ANIIO DO
f— - *77 '
ADPC = 0b00000001;«/* A/D Port | ﬂf,',,\ oooo0oo0ooooon )
ooooooo

[0 0 00 — ——

ADS = 0b00000001g /* Analog Inpu{ﬁD IZI D aiajialals D DNBReglster */

o O 0o o wa ANILO OO

ADM1 = 0b00000000 ;e¢-/* A/D/(‘/’ A/DDDDDDDDDDDDD T
N o0o0oooooooOooon /

/

[0 O 0000 >~ poooo o~
AWK:1;¢/ﬁ//AmDDDDDDDDD\\Ymm,V
- N ooooo //
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OOOINTTMOOO OOOODOOOOODOOOOOODOOOOOINTTMOOODOOODDOOODDOOOD
gooooo

O ADOOOOOOOOODOODOODODODDODODODOO
Ja0ADOODOOO0ODOOCOOODOCOOADODOOHALTODODDOODOOOOO
ObOADODOCOOOOODOODO12000A/DOOODOOOOCOOADCROOOODOOOADOOODOO

gboobooooooobob
CcOOOODODOIOOOADOODOOCOOADOCOOOOOODODOOOOOOOODODODOOOOOOOOO
ooo
Od0ADOO0O000000000000000000000

0 OO000O0OOO00DOOO0O0bOOoOOo0OADO0ODOO0OOOOOODOOOOODMOOoADODOOODOOOOn
goooooon
ooooOoo0oboOoOooooOoOobOoOoooboOoOooDbbo4. 800D0000D0OOOO

O ADOOO0OO000O00O000O000O0O0O0O0OO00O0OOOODOODUUOoOoOoooooooRrAMOOOO
gbooboooooobob4.700D000O0OOODOO
gboboboooooboobobobobooooooooo4.80boboooooogoo
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HALT ; wait 500ms & cut electric power consumption

BTCLR TMIFOO, $LMAINO10
BR  LMAIN500

500ms elapsed ? , Yes
No

(@) SET1 ADCS ; A/D converter enable
CLR1 ADIF ; clear A/D interrupt request flag
CLR1 ADMK ; enable A/D interrupt
HALT ; set HALT mode and wait conversion finished
SET1 ADMK ; disable A/D interrupt
CLR1 ADIF ; clear A/D interrupt request flag

; get A/D conversion result

(b) MOV B, RSAVE ; get A/D result save position
SHL B, 1 ; adjust save position
MOVW AX, ADCR
MOVW RADBUF[B] , AX ; get A/D result
(©i] 7BF  FFIRSTAD,$LMAIN100 0000000000010 0A/0000000000O

gooDoo00oDOOoO0O0oOoOoooOoOoOoobOoOOono1moon9
o0oAO0000O000CO0OO0O0A/DOOOOOOOO
gooocoooOooooooooo
000000000000 0001000AD000000
oooocooooooooon

CLR1 FFIRSTAD
; initialize A/D result buffer
MOV B, #(CGETAD * 2) ;i
LMAINO50:

DEC B |
DEC B

CMPO B

BZ $LMAIN100
MOVW RADBUF[B] ,AX
BR LMAINO50

initialization finished ?
Yes
set A/D result as initial data

LMAIN100:
@] INC RSAVE ; A/D result save position update
CMP RSAVE, #CGETAD ; save position is over buffer ?
SKC ; No
CLRB RSAVE ; Yes (set top of buffer)
; calculate A/D result average ;
""""""""""" CLRB B ; clear position of A/D result getting
CLRW AX
MOVW RWORK, AX ; clear work area(low 16bit)
LMAIN200:
MOVW AX, RADBUF[B]
ADDW AX, RWORK
MOVW RWORK, AX
INC B ; update position of A/D result getting
INC B
MOV A, B
SHR A, 1
CMP A, #CGETAD finished calculation of A/D result sum ?

BC $LMAIN200 No
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SET1 D1VMODE ; set division mode
MOVW AX, RWORK
MOVW MDAL, AX

MOVW MDAH, #0

MOVW MDBL, #CGETAD
MOVW MDBH, #0

set dividend(low 16bit)
set dividend(high 16bit)
set divisor(low 16bit)

set divisor(high 16bit)

(@

SET1 DIVST division start
MOVW HL, #LOWW MDUC
BT [HL].O0, $3$ ; wait for division to be finished
MOVW AX, MDAL
MOVW RADAVE, AX ; set average of A/D result (12bit)
; calculate temperature(degrees celsius) * 100 ;
; CCALC1 - CCALC2 * RADAVE ;
; RTEMPERATURE = - -\ ———— - —————— ;
; CCALC3 ;
""""" ;—————- RWORK = CCALC2 * RADAVE
CLR1 DIVMODE ; set multiplication mode
MOVW MDAL, #CCALC2 ; set multiplicand
MOVW AX, RADAVE
MOVW MDAH, AX ; set multiplier (multiplication start)
NOP ; wait for multiplication to be finished(more than 1clk)
MOVW AX, MDBL
MOVW RWORK , AX ; get product(low 16bit)
MOVW AX, MDBH
MOVW (RWORK + 2),AX ; get product(high 16bit)
y—————— RWORK = CCALC1 - RWORK
MOVW AX, #HIGHW CCALC1
CMPW AX, (RWORK + 2)

BC $LMAIN350
BNZ $LMAIN300

RWORK > CCALC1
RWORK < CCALC1

MOVW AX, #LOWW CCALC1
CMPW AX, RWORK
BC $LMAIN350 ; RWORK > CCALC1
LMAIN300: ; RWORK <= CCALC1
CLR1 FMINUS ; set sign plus
MOVW AX, #LOWW CCALC1
SUBW AX, RWORK ; convert temperature (low 16bit)
MOVW RWORK, AX
MOVW AX, #HIGHW CCALC1
SKNC carry from calculation of low 16 bit ? , No

DECW AX ; Yes . dec carry from high 16bit
SUBW AX, (RWORK + 2) ; convert temperature (high 16bit)
MOVW (RWORK + 2),AX

BR  LMAIN400
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LMAIN350: ; RWORK > CCALC1
SET1 FMINUS ;
MOVW AX, RWORK
SUBW AX, #LOWW CCALC1 ;
MOVW RWORK, AX
MOVW AX, (RWORK + 2)

SKNC ;
DECW AX ;
SUBW AX, #HIGHW CCALC1 ;

MOVW (RWORK + 2),AX

set sign minus
convert temperature (low 16bit)
carry from calculation of low 16 bit ? , No

Yes . dec carry from high 16bit
convert temperature (high 16bit)

LMAIN400:
s—————— RTEMPERATURE = RWORK / CCALC3
SET1 DIVMODE ; set division mode
MOVW AX, RWORK
MOVW MDAL, AX ; set dividend(low 16bit)
MOVW AX (RWORK + 2)
MOVW MDAH, AX ; set dividend(high 16bit)
MOVW MDBL, #CCALC3 ; set divisor(low 16bit)
MOVW MDBH, #0 ; set divisor(high 16bit)
SET1 DIVST ; division start
MOVW HL, #LOWW MDUC
BT [HL].O0, $3$ ; wait for division to be finished
MOVW AX, MDAL
MOVW RTEMPERATURE , AX ; save temperature * 100
; adjust [-0.00 degrees] to [0.00 degrees]
CMPW AX, #0 ; 0.00 degrees ?
SKNZ ; No
CLR1 FMINUS ; set sign plus(0.00 degrees)

*hKhkhk

The calculation of the temperature was completed. ;

; Please refer to ucSign(+/-) & ushTemperature(temperature * 100).

MOVW AX, RADAVE ;
77777777777777 MOVW TDRO7, AX ;
LMAIN500:

B o o o e

get average
PWM output update
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cooooOooOooOoOoOoOoOoOoOooOoooooooo

cooooooOoOoopooOoOobDooUOOooOoOoOooDoOoOoOoPM+ODO0OO0OO0ODOODODOOODOOODODOOOO
J00000Omainc000000O0O0O0O0OPM+O0D0OOO0DOOO0OOO0ODODOOOOO0ODOODODOOODOOODO
goooooooboobobobooooooooobobobobobbobooobobobOobDobDoboobbo
oo

HALTQ); /* wait 500ms & cut electric power consumption */
iF(TMIFO0){
TMIFOO = O;
/o */
/* get A/D conversion result */
/e */

ADCS = 1;/* A/D converter enable */

ADIF = 0;/* clear A/D interrupt request flag */

ADMK = 0;/* enable A/D interrupt */

HALT(); /* set HALT mode and wait conversion finished */
ADMK = 1;/* disable A/D interrupt */

ADIF = 0;/* clear A/D interrupt request flag */

ushADBuffer[ucSave] = ADCR; /* get A/D result */

if(bFirstAd){ /* if first A/D conversion */
bFirstAd = 0; /* clear A/D conversion flag */
for(loop = 1; loop < CGETAD; loop++){
ushADBuffer[loop] = ushADBuffer[0]; /* initialize buffer */
3
3

ucSave = ((ucSave + 1) % CGETAD);/* A/D result save position update */

/e */
/* calculate A/D result average */
/e */

for(loop = 0, work = 0; loop < CGETAD; loop++){
work += ushADBuffer[loop];

3
ushADAverage = (unsigned short)(work / CGETAD);/* average of A/D result */
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42

/* ___________________________________________________ */
/* calculate temperature(degrees celsius) * 100 */
/* */
/* CCALC1 - CCALC2 * ushADAverage */
/* ushTemperature = ——————— - */
/* CCALC3 */
/* ___________________________________________________ */

work = CCALC2 * (unsigned long int)ushADAverage;
if(work > CCALC1){
ucSign = CMINUS; /* -nn.nn degrees celsius */
work = work - CCALC1;

}

else{
ucSign = CPLUS; /* nnn.nn degrees celsius */
work = CCALC1 - work;

}

ushTemperature=(unsigned short) (work/CCALC3);/* save temperature * 100 */

/* adjust [-0.00 degrees] to [0.00 degrees] */
if(ushTemperature == 0){

ucSign = CPLUS; /* set sign plus */
3
Y dalaiaiaiaiaiaioiaiaiaiaiaiaiolaiaiolaiaiaiel /
/* The calculation of the temperature was completed. */
/* Please refer to ucSign(+/-) & ushTemperature(temperature * 100). */
Y felaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiale /
/e */
/* PWM output update */
/e */

TDRO7 = ushADAverage;
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4.7 OO0O0O0OO

goooCoOoOoOoOoOoOoOoUOOoOOOOUOOOOOOOOOOOCOODOOCOADOOOOOOOOOOOA/DOO
00o0oooooooADOOOOOODOOOODODOODODOODOO

gooooooooOoOoOOOOOO0OOOOOOOOOOOOOOOOOO s-s120CcOO0O0O0O0O00VO
s5ov0000000000OO00O0DOOO

0405 S-8120CC 0000 DO Vpp=5.0v0

oo 0od od Min. Typ. Max. oo
oooo Vour [Ta= 0300 1.931 1.9451 1.971 \%
Ta =300 1.454 1474 1.494
Ta =1000 0.862 0.882 0.902
oooo Vse 03000 TaO 1000 | O08.40 | O8.20 08.00 mv/O
oooooo Topr |O -40 ad 100 O

RN gbobooooooobOTyp.OO0O0OOOOO
oo TaO OO
s-812oCC 0000 ODOOOOOO0000U0ODODOOOOO0O00OOoOoOOOOO0OoO0OoOooooDoOoOOOO

oobo0oooooooboobooO0Ta=03000000000CG0O0V,,0000000O0V, O000000000G0O0O0O0
goobobobooboooooooboobobobo

Vour =00 0.0082x Tall 1.72

- Ta=01.720VoyurO+ 0.0082 OO0 OO0 O0O0O0O0O0O0O[OT]

OO000O0O0ODOOANIO-ANIT0, ANMSOO0DOO0OO0OO00ODOOCO0DOOO00OODODOOADODOOO12000A/D
0000000oooAbPCROODOODOOOoooooooooog

VAN
VREFOUT

ADCR = INTO x 40960

- Van =0 ADCRX Vgeroutl + 4096

Van= ADCR+ 2048 00DOOOODOOODOCOOOOICD?2

INTOD O ub bOooboooooobooboobo

VAN gbooooogn
VREFOUT O000ooO0oooooOooooogoo2.ovo
ADCR 0120 00ADO0O0OO00O0DODOOADCRODOO
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Ab0OO00o0oO0ooooooooooooooov,byv,000o0o0o010o2000AD000000000
gbooboobobooooooog

Ta=01.720 0 ADCR+ 20480 O + 0.0082
=0 0 3522.560 ADCRO + 20480 + 0.0082
=0 3522.5600 ADCRO + 16.7936
=0 0 3522.5600 ADCRO x 10°0 + [0 16.7936x 10*0]
=0 352256000 10000x ADCRO + 167936
=0 2201600x 160 625x 16x ADCRU x 40 + [0 10496x 16U

Ta =0 22016000 625x ADCRO + 10496 OO O OOOOO[OS3]

oooOoO00DOOoO00oOoOoOobDOoOoO0oDooOo22000o0ooootooDODOOooOrRAMODOOOODODO00ODOOO
OooooOooobgooooteo0bbOoboDbOOoUobobOOoOooDboOO

Tax 100 =0 0 22016000 625x ADCRO x 1000 + 10496
=0 00 2201600x 250 625x 25x ADCRO x 4[] + [0 2624x 4[]

Tax 100 =00 550400000 15625x ADCRU + 2624

gboboooooboobooboboboboooobooboobobobobobooboobooboobOobo

gboobooooon

CCALC1 EQU 55040000 E CCALC1 - CCALC2 * AD
CCALC2 EQU 15625 ) I
CCALC3 EQU 2624 ; CCALC3
ocooo
#define CCALC1 55040000 /* CCALC1 - CCALC2 * AD */
#define CCALC2 15625 /3 GO e */
#define CCALC3 2624 /* CCALC3 */
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PWMOOOOOLEDOODOOOODOOODOOOOO
LEDOODOOOPWMODOOOOOOOOODODOOODOOOOO
0000000ADOOO0OOOO0O0ODOOO0ODOOADOCOO0ODCOO0OFFFHOOODOOOODOOOODO100%
O00OO0O0OOTDROGOCODUODOUOOUODUDODOOFFFHOIOOOOOOOTDRO7TOODOO0OOOOOODOODOA/DO
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gbobobooboobooboboboboobooooo
O0O0OD00O[%]=A/DO000+ FFFHx 100

ao ADOO0DOO0OO0OO010000ADOOO0ODOOOADOODOOOODOOOOOOOODOOODO

0406 ADOODOOOOOOOOODOOOODOOOOOD

ADODODOO oo oooooo LEDEDD
734H 99.9500 45.02%
800H 87.800 50.01% £ %
900H 72.560 56.26%
AOOH 57.310 62.52%
BOOH 42.070 68.77% 8
COOH 26.820 75.02%
DOOH 11.580 81.27%
EOOH 0 3.650 87.52% N %
FOOH 0 18.900 93.77% \ g/
FFFH 0 34.080 100.00% <+ 00

000000O0O0oQ0O0oU0OO0OoOOOoOLOO TOO7OODOODDOOOUOUODOOOODOOOOOOOOUOPWM
OO00oOCoO0oO0OLEDODOCOODOOODOOOOODDOOOOCOLEDDOODOOOODOO
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mainasm O OOO0O0O00O00OO

; Copyright (C) NEC Electronics Corporation 2006

; NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

; Al rights reserved by NEC Electronics Corporation.

; This program must be used solely for the purpose for which

; 1t was furnished by NEC Electronics Corporation. No part of this
; program may be reproduced or disclosed to others, in any

; form, without the prior written permission of NEC Electronics

; Corporation. Use of copyright notice dose not evidence

; publication of the program.

; Vector table initialize

TVCT1 CSEG AT 000000H
Dw IRESET ;(O0H) RESET,POC,LVI,WDT,TRAP

TVCT2 CSEG AT 000004H
DW IRESET ; (04H) INTWDTI
DW IRESET ; (06H) INTLVI
DW IRESET ; (08H) INTPO
DW IRESET ; (OAH) INTP1
DW IRESET ;(OCH) INTP2
DW IRESET ;(OEH) INTP3E
DW IRESET ; (10H) INTP4
DW IRESET ;(12H) INTPS
DW IRESET ; (14H) INTST3
DW IRESET ;(16H) INTSR3
DW IRESET ;(18H) INTSRE3
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DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
TVCT3  CSEG
DW

DSTK  DSEG
STACKEND:

IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
AT

IRESET

THRAM

00007EH

;(LAH) INTDMAO

;(1CH) INTDMAL

;(1EH) INTSTO, INTCSI00
:(20H) INTSRO, INTCS101
:(22H) INTSREO

:(24H) INTSTL, INTCS110, INTIIC10
;(26H) INTSR1

;(28H) INTSRE1

;(2AH) INTIICA

:(2CH) INTTMOO

;(2EH) INTTMO1

:(30H) INTTMO2

;(32H) INTTMO3

;(34H) INTAD

;(36H) INTRTC

:(38H) INTRTCI

:(3AH) INTKR

:(3CH) INTST2, INTCS120, INTI1C20
;(3EH) INSR2

;(40H) INTSRE2

1 (42H) INTTMO4

:(44H) INTTMO5

;(46H) INTTMOG

;(48H) INTTMO7

:(4AH) INTPG

;(4CH) INTP7

;(4EH) INTP8

;(50H) INTP9

:(52H) INTP10

;(54H) INTP11

;(56H) INTTM10

;(58H) INTTM11

1 (5AH) INTTM12

;(5CH) INTTM13

:(5EH) INTMD

; (7EH) BRK

;Stack Area address
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DS 60H
STACKTOP:

A EAKAAAAKRAAKRAAAARAARAAAA R A AR A A A AR AA A hAhhhhhhhihkx -
;* data for calculation to convert *

;* [12-bit A/D conversion result] *

;* into [temperature(degrees celsius) * 100]. *;

; Legend symbol

; AD: 12-bit A/D conversion result

; VAIN: Analog input of the A/D converter

; = Output voltage of temperature sensor

; C: Temperature (degrees celsius)

; Features of temperature sensor (S-8120C)

; * Linear output voltage for temperature changes.
; * Temperature sensitivity : -8.2[mV/C] (Typ.)

; * Qutput voltage : Ta = 30["C] -> 1.474[V] (Typ.)

; -> VAIN = -0.0082 * C + 1.72

; (1.72 - VAIN) * 10000 8600 - (5000 * VAIN)
; C = —m e D -
; 82 41

; Setting of A/D converter
; * AVREF : 2.0[V]
; * 12-bit resolution (result : 000H-FFFH)

; -> AD = INT((VAIN/AVREF)*4096)

; VAIN = (AD / 4096) * AVREF

; = AD / 2048

; 8600 - 5000 * (AD / 2048) 2201600 - 625 * AD
: o
: 4 10496
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3 C* 100 = —mmmmmmmmmemee
: 10496
CCALCL  EQU 55040000
CCALC2  EQU 15625
CCALC3  EQU 2624

; Global variables

; Local variables

DMAIN  DSEG SADDR

2201600 - 625 * AD

55040000 - 15625 * AD

CCALC1 - CCALC2 * AD

; C* 100 = —=mmmmmmmmemmmmee e

CCALC3

RSAVE: DS 1 ; Save position of A/D result
CGETAD  EQU 10 ; get A/D result number of times
DPMAIN DSEG SADDRP
RTEMPERATURE: DS 2 ; Temperature * 100 @ HEX
RADBUF: DS (CGETAD*2) ; A/D result buffer
RADAVE: DS 2 ; Average of A/D result
RWORK: DS 4 ; Calculation area
DBMAIN BSEG UNIT
FMINUS DBIT ; sign of temperature(0:+,1:-)
FFIRSTAD DBIT ; First A/D conversion flag
; Code -
XMAIN  CSEG UNIT
; Hardware initialization ;
PUBLIC  IRESET
IRESET:
; Disable all interrupts
DI
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RBO ; use register bank 0

M, #010000118 ; Clock Operation Mode Control Register
;1T +--- = Control of high-speed system clock oscillation frequency
ST 2 0 2 2 MHz <= X <= 10 MHz
ST = 102 20 MHz < fMX <= 20 MHz
S
;1111 1++---- : XT1 oscillator oscillation mode selection
;1111 - 00 : Low-consumption oscillation
;111 - 01 : Normal oscillation
;111 2 1 x - Super-low-consumption oscillation
;11 x = don™t care

sHIH+-—---- : Be sure to set 0

sH+--—--- : [1] Subsystem clock pin operation mode
s [2] XT1/P123 pin and XT2/P124 pin

;111 = 0 - [1]Input port mode

sHI [2]Input port

I

;111 = 1 @ [1]1XT1 oscillation mode

;I [2]Crystal resonator connection
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- : Be sure to set 0

e - [1]EXCLK OSCSEL High-speed system clock pin operation mode
; [21X1/P121 pin

; [31X2/EXCLK/P122 pin

; 200 : [1]Input port mode

; [2]1[3]Input port

; - 01 : [1]X1 oscillation mode

; [2]1[3]Crystal/ceramic resonator connection

; 210 : [1]Input port mode
; [2]1[3]Input port

; - 11 : [1]External clock input mode
; [2] Input port
; [3]External clock input

CLR1 MSTOP ; X1 oscillator operating
MoV 0sMC, #00000001B ; Operation Speed Mode Control Register
M ++--- @ fCLK frequency selection

;I 2 0 0 - Operates at a frequency of 10 MHz or less.
;I 2 01 - Operates at a frequency higher than 10 MHz.
I 2 10 - Operates at a frequency of 1 MHz.

U

|- : Be sure to set 00000

e T : Setting in subsystem clock HALT mode

; - 0 - Enables subsystem clock supply to peripheral functions.

; (See Table 21-1 Operating Statuses in HALT Mode (2/3)

; for the peripheral functions whose operations are enabled.)
; - 1 - Stops subsystem clock supply to peripheral functions

; except real-time counter, clock output/buzzer output,

; and LCD controller/driver.

BF 0STC.0, $$ ; X1 oscillation stabilization finished ? , No

;*-- Caution ———————mm *;
;* To increase fCLK to 10 MHz or higher, set FSEL to "1°, *;

;* then change fCLK after two or more clocks have elapsed. *;
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NOP
NOP

MOV

CKC,

#00010000B

s -

0

P B O O O O O O O o o o o

:0:
: 1 : High-speed system clock (fMX)

;-0

 + + + +r BB O O O O o o

x

X

X
X

X

0
1

: Other

; System Clock Control Register

: Selection of CPU/peripheral hardware clock (fCLK)

P B O O O ©O B B O O o o
o O B B O O O O + +» o o
P O B O b O B O +» O

x
x
x

X

X

0 :

fIH

1 : fIH/2 (default)

X =z

: fIH/272
: fIH/273
: fIH/27M4
: fIH/275
o X

o fuX/2

o fMX/272
o fMX/273
o fux/274
: fux/275
: fSUB
fSUB/2

than above : Setting prohibited

X = don"t care

: Status of Main system clock (fMAIN)

Internal high-speed oscillation clock (fIH)

: Status of CPU/peripheral hardware clock (fCLK)
Main system clock (fMAIN)
; - 1 - Subsystem clock (fSUB)

HRST100:; CPU is operating on a High-speed system clock ?

BT
BF

SET1

MOV

58

CLS,
MCS,

HIOSTOP

0STS,

$HRST100 ; No
$HRST100 ; No
; internal high-speed oscillation stopped
#00000111B ; Oscillation Stabilization Time Select Register
;111 ]++++--- : Oscillation stabilization time selection
;U1 2000 z 278/fX
;1 - 001 - 279/FX
;1] 010 : 27M0/FX
U] 011 0 2M1/6X
;U 2 100 @ 273/
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MOV

PERO,

(M 2 101 2 2715/
M 2110 0 2717/
M 2111 2 2718/

JHH - : Be sure to set 0000
#00100001B ; Peripheral Enable Register 0
;I +--- @ Control of timer array unit O input clock

;I = 0 - Stops input clock supply.

U * SFR used by timer array unit 0 cannot be written.
U * Timer array unit O is in the reset status.

I = 1 Supplies input clock.

S * SFR used by timer array unit 0 can be read and written.
SN

;1 1+---- - Control of timer array unit 1 input clock

;I 0 @ Stops input clock supply.

ST * SFR used by timer array unit 1 cannot be written.
U * Timer array unit 1 is in the reset status.

;I 2 1 - Supplies input clock.

ST * SFR used by timer array unit 1 can be read and written.
U

sHHH+----- : Control of serial array unit O input clock

;1] : 0 : Stops input clock supply.

L * SFR used by the serial array unit 0 cannot be written.
M * The serial array unit 0 is in the reset status.

;I - 1 - Supplies input clock.

ST * SFR used by the serial array unit 0 can be read and written.
S

- : Control of serial array unit 1 input clock

;1111 : 0 : Stops input clock supply.

M * SFR used by the serial array unit 1 cannot be written.
M * The serial array unit 1 is in the reset status.

;1111 - 1 - Supplies input clock.

S * SFR used by the serial array unit 1 can be read and written.

- : Control of serial interface IICA input clock

;1] : 0 : Stops input clock supply.

S * SFR used by the serial interface 11CA cannot be written.
S * The serial interface IICA is in the reset status.

;111 = 1 : Supplies input clock.

S * SFR used by the serial interface 11CA can be read and written.

+-------- : Control of A/D converter, operational amplifier, and voltage
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reference input clock
;11 - 0 : Stops input clock supply.
]| * SFR used by the A/D converter, operational amplifier, and voltage
reference cannot be written.
]| * The A/D converter, operational amplifier, and voltage reference
is in the reset status.
;11 = 1 : Supplies input clock.
]| * SFR used by the A/D converter, operational amplifier, and voltage
reference can be read and written.
31!
J|r--——- : Control of D/A converter input clock
;] - 0 - Stops input clock supply.
| * SFR used by D/A converter cannot be written.
| * The D/A converter is in the reset status.
;] - 1 : Supplies input clock.
| * SFR used by the D/A converter can be read and written.
|
e T : Control of real-time counter (RTC) input clock
; - 0 - Stops input clock supply.
; * SFR used by the real-time counter (RTC) cannot be written.
; * The real-time counter (RTC) is in the reset status.
; - 1 - Supplies input clock.

; * SFR used by the real-time counter (RTC) can be read and written.

; Initialization of voltage reference ;

CALL TISINITVR
; Initialization of A/D converter ;
CALL TISINITADC
; Initialization of variable ;

MOVW RTEMPERATURE, #0 ; Initialize temperature value
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CLR1 FMINUS ; Initialize sign of temperature
CLRB RSAVE ; Initialize save position of A/D result
MOVW RADAVE, #0 ; Initialize average
SET1 FFIRSTAD ; set A/D conversion flag
; Main Loop ;
MMATIN:
HALT ; wait 500ms & cut electric power consumption
BTCLR TMIFOO, $LMAINO10 ; 500ms elapsed ? , Yes
BR LMAIN500 ; No
LMAINO10:
; get A/D conversion result ;
SET1 ADCS ; A/D converter enable
CLR1 ADIF ; clear A/D interrupt request flag
CLR1 ADMK ; enable A/D interrupt
HALT ; set HALT mode and wait conversion finished
SET1 ADMK ; disable A/D interrupt
CLR1 ADIF ; clear A/D interrupt request flag
; get A/D conversion result
MoV B, RSAVE ; get A/D result save position
SHL B, 1 ; adjust save position
MOVW AX, ADCR
MOVW RADBUF[B],AX ; get A/D result
BF FFIRSTAD,$LMAIN100 ; first A/D conversion ? , No
CLR1 FFIRSTAD ; clear A/D conversion flag
; initialize A/D result buffer
MoV B, #(CGETAD * 2) ; Initialize position set
LMAINO50:
DEC B ; Initialize position update
DEC B
CMPO B ; initialization finished ?
BZ SLMAIN100 ;. Yes
MOVW RADBUF[B],AX ; set A/D result as initial data
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BR

LMAIN100:
INC
CMP
SKC
CLRB

LMAIN200:

MOVW
ADDW
MOVW
INC
INC
MOV
SHR
CMP
BC

SET1
MOVW
MOVW
MOVW
MOVW
MOVW
SET1
MOVW
BT

MOVW
MOVW

LMAINO50

RSAVE
RSAVE, #CGETAD

RSAVE

B

AX

RWORK,  AX

AX, RADBUF[B]
AX, RWORK
RWORK,  AX

B

B

A, B

A, 1

A, #CGETAD
$LMAIN200 ; No
DIVMODE

AX, RWORK
MDAL,  AX

MDAH,  #0

MDBL,  #CGETAD
MDBH,  #0

DIVST

HL, #LOWW MDUC
[HL].0, $$

AX, MDAL
RADAVE, AX

; A/D result save position update

; save position is over buffer ?

No
Yes (set top of buffer)

clear position of A/D result getting

clear work area(low 16bit)

update position of A/D result getting

finished calculation of A/D result sum ?

set division mode

set dividend(low 16bit)
set dividend(high 16bit)
set divisor(low 16bit)

set divisor(high 16bit)

division start

wait for division to be finished

set average of A/D result (12bit)

; calculate temperature(degrees celsius) * 100 ;

CCALC1 - CCALC2 * RADAVE :
s RTEMPERATURE = —mmmmmmmmmmmmmm e :

CCALC3
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LMAIN300:
CLR1
MOVW
SUBW
MOVW
MOVW
SKNC
DECW
SUBW
MOVW
BR

LMAIN350:
SET1
MOVW
SUBW
MOVW
MOVW
SKNC
DECW
SUBW
MOVW

RWORK = CCALC2 * RADAVE

DIVMODE
MDAL,  #CCALC2
AX, RADAVE
MDAH,  AX

AX, MDBL
RWORK , AX

AX, MDBH
(RWORK + 2),AX

RWORK = CCALC1 - RWORK

AX,
AX,
$LMAIN3
$LMAIN3
AX,
AX,
$LMAIN3

#HIGHW CCALC1

; set multiplication mode

; set multiplicand

; set multiplier (multiplication start)

; get product(low 16bit)

get product(high 16bit)

(RWORK + 2)
50 ; RWORK > CCALC1
00 - RWORK < CCALC1

#LOww CCALC1
RWORK

50 ; RWORK > CCALC1

; RWORK <= CCALC1

FMINUS
AX,
AX,
RWORK,
AX,

AX
AX,
(RWORK
LMAIN4O

#LOww CCALC1
RWORK

AX

#HIGHW CCALC1

(RWORK + 2)
+ 2),AX
0

; RWORK > CCALC1

FMINUS
AX,
AX,
RWORK,
AX,

AX
AX,
(RWORK

RWORK

#LOWW CCALC1
AX

(RWORK + 2)

#HIGHW CCALC1
+ 2),AX

set sign plus

convert temperature (low 16bit)

carry from calculation of low 16 bit ? , No

Yes . dec carry from high 16bit
convert temperature (high 16bit)

set sign minus

convert temperature (low 16bit)

carry from calculation of low 16 bit ? , No

Yes . dec carry from high 16bit

; convert temperature (high 16bit)
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LMAIN40O:

MOVW

RTEMPERATURE = RWORK / CCALC3

DIVMODE ;
AX, RWORK

MDAL,  AX ;
AX, (RWORK + 2)

MDAH,  AX ;
MDBL,  #CCALC3 ;
MDBH,  #0 ;
DIVST ;
HL, #LOWW MDUC

[HL].0, $% ;
AX, MDAL

RTEMPERATURE, AX ;

set division mode

set dividend(low 16bit)

set dividend(high 16bit)

set divisor(low 16bit)

set divisor(high 16bit)

division start

wait for division to be finished

save temperature * 100

; adjust [-0.00 degrees] to [0.00 degrees]

CMPW AX, #0 ; 0.00 degrees ?

SKNZ ; No

CLR1 FMINUS ; set sign plus(0.00 degrees)
; The calculation of the temperature was completed. ;

; Please refer to ucSign(+/-) & ushTemperature(temperature * 100). ;

LMAINS00:

RADAVE
AX

TDRO7,

get average

; PWM output update

The main processing writes here

if there is something

BR

MMAIN
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; Module: SINITPORT ;

; Description:  Setting of 1/0 ports ;
; parameter: -- ;
; return : -- ;

SINITPORT:

; Setting of Port 0
MOV PO, #00000000B ; Set PO0-P02 Output latch to Low
MoV PMO, #111110008 ; Set PO0-P02 to output port
; P00-P02:Unused
; Setting of Port 1
MoV P1, #00000000B ; Set P10-P17 Output latch to Low
MoV PM1, #00000000B ; Set P10-P17 to output port
; P10-P15:Unused
; Setting of Port 2
MoV P2, #00000000B ; Set P20-P27 OQutput latch to Low
Mov PM2, #111111108 ; Set P20 to output port, P21-P27 to input port
; P21:Analog input for sensor(ANI1)
; P20,P22-P27:Unused
; Setting of Port 3
MOV P3, #00001000B ; Set P30-P32,P34 Output latch to Low
; Set P33 Output latch High
MoV PM3, #111000008 ; Set P30-P34 to output port
; P33:LED controled by PWM output(T007)
; P30-P32,P34:Unused
; Setting of Port 4
MoV P4, #00000000B ; Set P40-P41 Output latch to Low
MoV PM4, #111111008 ; Set P40-P41 to output port

; P40-P41:Unused
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MoV P5, #00000000B ; Set P50-P57 OQutput latch to Low
MoV PM5, #111100008 ; Set P50-P57 to output port
; P50-P57:Unused

MoV P6, #00000000B ; Set P60-P61 Output latch to Low
MoV PM6, #111111008 ; Set P60-P61 to output port
; P60-P61:Unused

MOV P7, #00000000B ; Set P70-P77 Output latch to Low
MoV PM7, #00000000B ; Set P70-P77 to output port
; P70-P77:Unused

MoV P8, #00000000B ; Set P80-P88 Output latch to Low
MoV PM8, #00000000B ; Set P80-P88 to output port
; P80-P88:Unused

MOV P9, #00000000B ; Set P90-P97 Output latch to Low
MoV PM9, #00000000B ; Set P90-P97 to output port
; P90-P97:Unused

MOV P10, #00000000B ; Set P100-P102 Output latch to Low
MoV PM10, #111110008 ; Set P100-P102 to output port
; P100-P102:Unused
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; Setting of Port 11
MoV P11, #00000000B ; Set P110-P111 Output latch to Low
MoV PM11, #111111008 ; Set P110-P111 to output port
; P110-P111:Unused
; Setting of Port 12
MoV P12, #00000000B ; Set P120 Output latch to Low
MoV PM12, #111111108 ; Set P120 to output port
; P120-P124:Unused
; *P121-P124:Input port
; Setting of Port 13
MOV P13, #00000000B ; Set P130 Output latch to Low
; P130:Unused
; Setting of Port 14
MOV P14, #00000000B ; Set P140-P147 Output latch to Low
MOV PM14, #00000000B ; Set P140-P147 to output port
; P140-P147:Unused
; Setting of Port 15
MOV P15, #00000000B ; Set P150-P152,P157 Output latch to Low
MOV PM15, #11111111B ; Set P150-P152,P157 to input port
; P150-P152,P157:Unused
RET
; Module: SINITLVI ;

; Description: Ensures 2.7V to the power supply voltage ;
; parameter: -- ;

S return D= ;
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SINITLVI:

; setting of Low-Voltage Detector

SET1 LVIMK

CLR1 LVISEL

MOV LVIS, #00001001B
S -
;1 :-000
;1 =000
A :-001
;I 001
=010
=010
M :-011
=011
=100
;I 100
=101
=101
=110
=110
=111
U111
31
P

CLR1 LVIMD

low-voltage

SET1 LVION

-~ O - O —rpr O 0 O b O P O ¥~ O +~» O

; disable LVI interrupt

; detects level of VDD

; Low-Voltage Detection Level Select Register

Detection level

2 VLVIO (4.
2 VLVIL (4.
2 VLVI2 (3.
2 VLVI3 (3.
s VLVI4 (3.
2 VLVI5 (3.
2 VLVI6 (3.
: VLVI7 (3.
2 VLVIS (2.
2 VLVIO (2.
2 VLVIL0 (2.68V)
s VLVILL (2.53V)
2 VLVIL2 (2.38V)
2 VLVIL3 (2.22V)
2 VLVI14 (2.07V)
2 VLVIL5 (1.91V)

sure to set 0000

22V)
07v)
92V)
76V)
61V)
45V)
30V)
15V)
99V)
84V)

; generates an internal interrupt signal when detect the

; enables low-voltage detection operation

; software to wait for the operation stabilization time (over 10us)

HRES100:

MOV B, #10
NOP

DEC B

BNZ $HRES100

; finished waiting ? , No

; set counter

; wait for VDD to become VLVI or more

HRES300:

68

NOP

BT LVIF, $HRES300
CLR1 LVION

RET

; VDD < VLVI? , Yes

clk)
clk)
(2clk/4clk)

; disables low-voltage detection operation
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; Module:

; Description:

SINITTAUO

Setting of Timer array unit 0

parameter: --

return

SINITTAUO:

MOV

MOVW

TPSOL, #00001000B

; Timer Clock Select Register 0

;111 |+t++-—- : Selection of operation clock (CK0OO)
e : Selection of operation clock (CKO1)
;20000 : CKOm = fCLK
; 00001 : CKOm = fCLK/2
;20010 : CKOm = fCLK/272
;20011 : CKOm = fCLK/273
;20100 : CKOm = fCLK/2™4
;20101 : CKOm = fCLK/2"5
;20110 : CKOm = fCLK/2"6
;20111 : CKOm = fCLK/277
;21000 : CKOm = fCLK/2"8
;21001 : CKOm = fCLK/279
;21010 : CKOm = fCLK/2710
;21011 : CKOm = fCLK/2~11
;21100 : CKOm = fCLK/2712
;21101 : CKOm = fCLK/2713
;21110 : CKOm = fCLK/2714
;21111 : CKOm = fCLK/2715
; m=0,1
; CHO:for timing ;
AX, #0000000000000000B ; Timer Mode Register 00
TMROOL,AX; LETNLLETNEE T 1 #+++--- = [1]Operation mode of channel 0

MOVW

[2]Count operation of TCR
[3]Independent operation
[4]Setting of starting counting and interrupt

: 0000 : [1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).
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70

0001

0100 :

0101 :

:0110:

1000 :

1001

> [1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Event counter mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]0One-count mode

[2]Counting down

[3]Impossible

[4]Start trigger is invalid
during counting operation.
At that time, interrupt

is not generated, either.

> [1]0ne-count mode

[2]Counting down

[3]1Impossible

[4]Start trigger is valid
during counting operation.
At that time, interrupt

is also generated.
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SN
SHLLLLEELETLND - 11 0 0 - [1]Capture & one-count mode
SN [2]Counting up

SN [3]Possible
SHELEETETTTT [4]Timer interrupt is not generated

S when counting is started

SULLEELLLH (timer output does not change, either).
HLLEELLEHH Start trigger is invalid

SHLLEELLLNLT during counting operation.
SHELEELETTTT At that time interrupt

S is not generated, either.

STERLEREERLTL

ULLLLLTTTLLD - Other than above : Setting prohibited

S
s ++------- : Be sure to set 00

UL

ST === : Selection of TI00 pin input signal,

S fSUB/2, fSUB/4, or INTRTC1 valid edge

U (the timer input used with channel 0

sEHHELTH is selected by using TISO register).

I 2 0 0 - Falling edge

s 2 01 : Rising edge

1] 2 1 0 : Both edges (when low-level width is measured)

SHELLELL Start trigger: Falling edge, Capture trigger: Rising edge
sITHHHTD 2 11 : Both edges (when high-level width is measured)

S Start trigger: Rising edge, Capture trigger: Falling edge
SHELLELT

S L R : Setting of start trigger or capture trigger of channel

;I 2 000 - Only software trigger start is valid (other trigger sources
are unselected).

;11111 - 001 : Valid edge of TI0O pin input signal, fSUB/2, fSUB/4, or INTRTC1
is used as both the start trigger and capture trigger.

;11111 : 010 : Both the edges of TI00 pin input signal, fSUB/2, fSUB/4, or
INTRTC1 are used as a start trigger and a capture trigger.

;1] 200 - Interrupt signal of the master channel is used (when the channel
is used as a slave channel with the combination operation function).

;11111 - Other than above : Setting prohibited

U

s +--------——-—- : Selection of slave/master of channel 0

;111] - O : Operates as slave channel with combination operation function.

:111] - 1 : Operates as master channel with combination operation function.
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INTRTC1

register).

72

; CKOO =

MOVW

CLR1
SET1
SET1

MOVW
MOVW

- - Selection of count clock (TCLK) of channel 0
11l : 0 : Operation clock MCK specified by CKS00 bit
;111 = 1 : valid edge of input signal input from TI00 pin, fSUB/2, fSUB/4, or

1 (the timer input used with channel 0 is selected by using TISO

M R : Be sure to set 00
T : Selection of operation clock (MCK) of channel 0
; - 0 : Operation clock CKOO set by TPSO register

; - 1 - Operation clock CKO1l set by TPSO register

TCLK/278 = 78.1kHz -> 12.804[us/clk] * 39050[count] = 499.996ms

TDROO, #(39050 - 1) ; set interval time to about 500 ms
TMMKOO ; enable interrupt

TSOL.O ; start TAUO CHO

TMIFOO ; set interrupt request flag

AX, #0000000000000000B ; Timer Mode Register 01
TMROL,AX; LLTNELTN L 1 #+++--- = [1]Operation mode of channel 1
SHLLEELLLETT [2]Count operation of TCR
SHHLELLLLLLL [3]Independent operation
HLLLELEHH [4]Setting of starting counting and interrupt
STULLLLLELLLD 2 0 0 0 0 = [1]iInterval timer mode
STERLEREERTTL [2]Counting down
STERLERLERLTL [3]Possible
S [4]Timer interrupt is not generated
SHELEEEELLTT when counting is started
SHELLELETTTT (timer output does not change, either).
STERLEREERLTL
STULLLELELILD 2 0 0 0 1 : [1]iInterval timer mode
STERLERLERLT [2]Counting down
SN [3]Possible
SHELEELETTTT [4]Timer interrupt is generated
ULLEEELELH when counting is started
SR (timer output also changes).

SULLERRTTLLTE
SILLLEELELEE] - 0 1 0 0 - [1]Capture mode
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0101 :

0110 :

1000 :

1001 :

:1100:

[2]Counting up

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Event counter mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]0ne-count mode

[2]Counting down

[3]Impossible

[4]Start trigger is invalid
during counting operation.
At that time, interrupt

is not generated, either.

[1]0One-count mode

[2]Counting down

[3]Impossible

[4]Start trigger is valid
during counting operation.

At that time, interrupt is also generated.

[1]Capture & one-count mode

[2]Counting up

[3]Possible

[4]Timer interrupt is not generated
when counting is started
(timer output does not change, either).
Start trigger is invalid

during counting operation.
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STERLERLERLTL At that time interrupt

SHLLEELLLNLT is not generated, either.

SULLERRTTLET

sUHHTTLENTTLED = Other than above : Setting prohibited

SULLEREETLLTE

SHLEREEEN 4= : Be sure to set 00

SN

ST === : Selection of TIO01 pin input signal,

SULEELLT fSUB/2, fSUB/4, or INTRTC1 valid edge

LI (the timer input used with channel 1

SULENLLT is selected by using TISO register).

;UL = 00 - Falling edge

I 2 0 1 - Rising edge

UHTTHID = 10 - Both edges (when low-level width is measured)

UL Start trigger: Falling edge, Capture trigger: Rising edge
T 2 11 2 Both edges (when high-level width is measured)

UL Start trigger: Rising edge, Capture trigger: Falling edge
S

M- : Setting of start trigger or capture trigger of channel
1

Il - 000 : Only software trigger start is valid

SHH (other trigger sources are unselected).

;I 2001 : Valid edge of TI01 pin input signal, fSUB/2, fSUB/4, or INTRTC1

S is used as both the start trigger and capture trigger.

;I 2 010 : Both the edges of TIO1 pin input signal, fSUB/2, fSUB/4, or
INTRTC1

S are used as a start trigger and a capture trigger.

;1] 2 100 - Interrupt signal of the master channel is used

L (when the channel is used as a slave channel

L with the combination operation function).

;11111 : Other than above : Setting prohibited

U

A+---------—--- : Selection of slave/master of channel 1

;1111 - O : Operates as slave channel with combination operation function.

;1] : 1 : Operates as master channel with combination operation function.

L

M+ : Selection of count clock (TCLK) of channel 0

;111 = 0 = Operation clock MCK specified by CKSO1l bit

;111 - 1 : Valid edge of input signal input from TI01 pin, fSUB/2, fSUB/4, or
INTRTC1

S (the timer input used with channel 1 is selected by using TISO
register).
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R e E e : Be sure to set 00

R L E e e : Selection of operation clock (MCK) of channel 1
; - 0 : Operation clock CKOO set by TPSO register
; - 1 : Operation clock CKO1l set by TPSO register

; CKOO = fCLK/2"8 = 78.1kHz -> 12.804[us/clk] * 1328[count] = 17.003ms
MOVW TDRO1, #(1328 - 1) ; set interval time to about 17 ms

SET1 TMMKO1 ; disable interrupt

; CHB6 & CH7:for PWM output ;

MOovw AX, #1000100000000001B ; Timer Mode Register 06

MOVW TMROG,AX; LLLLTTTNE [ ++++--- : [1]Operation mode of channel 6
S [2]Count operation of TCR
SHELEETETTTT [3]1ndependent operation
SHTLEEETLLTT [4]Setting of starting counting and interrupt
SLLLLLLELELELEND - 0 0 0 0 & [1]Interval timer mode
SN [2]Counting down
SULERELERTL [3]Possible
SHELEETETTTT [4]Timer interrupt is not generated
SHnnn when counting is started
HHLEELEHHTH (timer output does not change, either).
SN
SULLLLLEELLND - 0 0 0 1 - [1]Interval timer mode
SULERELERTLE [2]Counting down
STERLEREERTTL [3]Possible
S [4]Timer interrupt is generated
SUHLLELETLLTT when counting is started
Snnn (timer output also changes).
SN
UULLLEEETLD 2 0 1 0 0 : [1]Capture mode
STERLEREERLTL [2]Counting up

SULERELERTLT [3]Possible
S [4]Timer interrupt is not generated

SHELEELETTTT when counting is started

HHLLLLEHETTH (timer output does not change, either).
SULERELERTL

SHULLLELELTND 2 0 1 0 1 : [1]Capture mode

STERLERLERLTL [2]Counting up

STERLERLERLTL [3]Possible
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SHELEETETTT [4]Timer interrupt is generated
SHELEEEELLTT when counting is started
S (timer output also changes).
SULERLLERTLT

STULLELLTLELND 2 0 1 1 0 = [1]Event counter mode
STERLERLERTTL [2]Counting down

STERLERLERLTL [3]Possible

S [4]Timer interrupt is not generated
SHELEEEELLTT when counting is started
SHELEELETTTT (timer output does not change, either).
STERLERLERLTL

SLULLEELTLEND 2 1 0 0 0 = [1]0ne-count mode

STERLERLERLTL [2]Counting down

SN [3]Impossible

SULLERETTLETE [4]start trigger is invalid
SHLLEEEELLTL during counting operation.
STERLERLERTTL At that time, interrupt
UL is not generated, either.
STERLERLERLTL

SULLEVELETNND - 20 0 1 - [1]One-count mode

SN [2]Counting down

SULERELERTL [3]1mpossible

S [4]Start trigger is valid
SHnnn during counting operation.
STERLERLERLTL At that time, interrupt
SHELEEEELLTT is also generated.
SN

sUPTLEETTNND 2 220 0 @ [1]Capture & one-count mode
STERLEREERTTL [2]Counting up

STERLEREERTTL [3]Possible

S [4]Timer interrupt is not generated
SHELEEETLLTT when counting is started
HHLLELEHTTH (timer output does not change, either).
HLLEEEEHH Start trigger is invalid
SHnnn during counting operation.
STERLEREERLTL At that time interrupt
SULLEEELLEH is not generated, either.
SN

sULLELLLTLLLD - Other than above : Setting prohibited
SULERELERTL

SHEE === : Be sure to set 00

SN

SHHH === : Selection of TI06 pin input signal,
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are unselected).

ST fSUB/2, fSUB/4, or INTRTCI valid edge
U (the timer input used with channel 6

sHHEHELH is selected by using TISO register).

sILHLILET 2 0 0 @ Falling edge

LLHHDID 2 0 1 : Rising edge

sHHTTHHD = 10 - Both edges (when low-level width is measured)

SHELLELL Start trigger: Falling edge, Capture trigger: Rising edge
HLHHTI] 2 11 - Both edges (when high-level width is measured)

S Start trigger: Rising edge, Capture trigger: Falling edge
sHT

- : Setting of start trigger or capture trigger of channel

;I 2 000 : Only software trigger start is valid (other trigger sources

;11111 - 001 : Valid edge of TI06 pin input signal, fSUB/2, fSUB/4, or INTRTC1

is used as both the start trigger and capture trigger.

;1] 2 010 : Both the edges of TI06 pin input signal, fSUB/2, fSUB/4, or

INTRTC1 are used as a start trigger and a capture trigger.

;1] 200 - Interrupt signal of the master channel is used (when the channel

is used as a slave channel with the combination operation function).

;11111 : Other than above : Setting prohibited

1

AN+ : Selection of slave/master of channel 6

111l - O : Operates as slave channel with combination operation function.
;1111 = 1 : Operates as master channel with combination operation function.
U

- - Selection of count clock (TCLK) of channel 0

;111 = 0 : Operation clock MCK specified by CKS06 bit

;111 = 1 : Valid edge of input signal input from T106 pin, fSUB/2, fSUB/4, or

INTRTC1
S (the timer input used with channel 6 is selected by using TISO
register).
S
st : Be sure to set 00
|
et e e : Selection of operation clock (MCK) of channel 6
; - 0 - Operation clock CKOO set by TPSO register
; - 1 - Operation clock CKO1 set by TPSO register
MOVW AX, #1000010000001001B ; Timer Mode Register 07
MOVW TMRO7,AX; LLLLTTTE D [ ++++--- : [1]Operation mode of channel 7

S [2]Count operation of TCR
SHELEETETTTT [3]1ndependent operation
SHTLELETLLTT [4]Setting of starting counting and interrupt
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0000 :

0001 :

0100 :

0101

0110 :

1000 :

[1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

: [1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Event counter mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]0ne-count mode

[2]Counting down

[3]1Impossible

[4]Start trigger is invalid
during counting operation.
At that time, interrupt

is not generated, either.
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SLLLELEEELIND - 20 0 1 - [1]0ne-count mode

SN [2]Counting down

SN [3]Impossible

HLLELEEHH [4]Start trigger is valid
SHELEETETTTT during counting operation.
STERLERLERTTL At that time, interrupt
SHLLLEEETLLTT is also generated.

SN

SLULLLLLELETN] 2 22 0 0 @ [1]Capture & one-count mode
SULLERRELLLTE [2]Counting up

STERLERLERLTL [3]Possible

S [4]Timer interrupt is not generated
SHLTLELETLLTT when counting is started
HHLLELEHTTH (timer output does not change, either).
SHLLEELLLNLT Start trigger is invalid
SHLLEEEELLTL during counting operation.
STERLERLERTTL At that time interrupt
UL is not generated, either.
STERLERLERLTL

sLLLELLLTLLLD - Other than above : Setting prohibited
SN

SHHHH T === : Be sure to set 00

SN

U === : Selection of TI07 pin input signal,
SULEELLT fSUB/2, fSUB/4, or INTRTC1 valid edge
U (the timer input used with channel 7
sHLEHELH is selected by using TISO register).
sILHILE 2 0 0 @ Falling edge

LI 2 0 1 : Rising edge

sHHNHHH] - 10 - Both edges (when low-level width is measured)
UL Start trigger: Falling edge, Capture trigger: Rising edge
HLHHITI] 2 11 - Both edges (when high-level width is measured)
U Start trigger: Rising edge, Capture trigger: Falling edge
S

A - : Setting of start trigger or capture trigger of channel

;I 2 000 : Only software trigger start is valid (other trigger sources
are unselected).

;11111 - 001 : vValid edge of TI07 pin input signal, fSUB/2, fSUB/4, or INTRTC1
is used as both the start trigger and capture trigger.

;I 2 010 : Both the edges of TI07 pin input signal, fSUB/2, fSUB/4, or
INTRTC1 are used as a start trigger and a capture trigger.

;1] 200 - Interrupt signal of the master channel is used (when the channel
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is used as a slave channel with the combination operation function).
;11111 : Other than above : Setting prohibited
U
- : Selection of slave/master of channel 7
111l - O : Operates as slave channel with combination operation function.
;1] : 1 : Operates as master channel with combination operation function.
U
- - Selection of count clock (TCLK) of channel 0
11l : 0 : Operation clock MCK specified by CKSO7 bit
;111 = 1 : Valid edge of input signal input from T107 pin, fSUB/2, fSUB/4, or

INTRTC1
S (the timer input used with channel 7 is selected by using TISO
register).
S
M R : Be sure to set 00
]|
et e e : Selection of operation clock (MCK) of channel 7
; - 0 : Operation clock CKOO set by TPSO register
; - 1 - Operation clock CKO1l set by TPSO register
; CKO1 = fCLK = 20MHz -> 0.05[us/clk] * OxFFF[count] = 0.20475ms
MOVW TDRO6, #(OFFFH - 1) ; set interval time
MOVW TDRO7, #OFFFH ; set initial data(100%)
MOVW HL, #LOWW TOMOL
CLR1 [HL]-6 ; TMO6:toggle mode
SET1 [HL]-7 ; TMO7:combination operation mode
MOVW HL, #LOWW TOLOL
CLR1 [HL].6 ; TO06:set output activ level High
CLR1 [HL].7 ; TOO7:set output activ level High
MOVW HL, #LOWW TOOL
CLR1 [HL].6 ; TO06:Low
SET1 [HL].7 ; T007:High
MOVW HL, #LOWW TOEOL
CLR1 [HL]-6 ; TO06:output disable
SET1 [HL]-7 ; TOO7:output enable
CLR1 P3.3 ; TOO07 output low
SET1 TMMKO6 ; disable interrupt
SET1 TMMKO7 ; disable interrupt
CLR1 TMIFO6 ; clear interrupt request flag
MOV TSOL, #0COH ; TAUO CH6 & CH7 start
RET
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; Module:

; Description:

SINITVR

Setting of Voltage reference ;

S parameter: --

N return

SINITVR:
MOV

converters

A/D converter

ADVRC, #00001000B ; Analog reference voltage control register

;11 1+]1++--- - [1]Positive reference voltage supplies selection of A/D and D/A

[2]Operationcontrol of voltage reference
[3]0utput voltage selection of voltage reference

[4]10peration control of input gate voltage boost circuit for

[5]Relationship with the conversion mode used

: 00 0 : [1]JAVREFP (external voltage reference input)
[2]Stops operation (Hi-Z)
[3]2.5 V
[4]Stops operation

[5]Can be set in conversion mode 1

: 010 : [1]JAVREFP (external voltage reference input)
[2]Stops operation (Hi-Z)
[3]2.0 V
[4]Enables operation

[5]Can be set in conversion mode 2 or 3

100 : [1]VREFOUT (voltage reference output)
[2]Stops operation (pull-down output)
[3]2.5 V
[4]Stops operation
51 -

101 : [1]VREFOUT (voltage reference output)
[2]Enables operation
[3]2.5 V
[4]Enables operation

[5]Can be set in conversion mode 2 or 3

110 : [1]VREFOUT (voltage reference output)
[2]Stops operation (pull-down output)
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[3]2.0 V
[4]Enables operation

[51 -

111 : [1JVREFOUT (voltage reference output)
[2]Enables operation
[3]2.0 V
[4]Enables operation

[5]Can be set in conversion mode 2 or 3

|
|
|
|
|
|
|
|
|
|
| : Other than the above : Setting prohibited
|

J|Ht-t-———- : Be sure to set 0000
|
T : Reference voltage supply (negative side) of A/D converter
selection
; - 0 1 AVSS
; - 1 - AVREFM (external voltage reference input)
SET1 ADVRC.0 ; Enables operation
SET1 ADVRC.1 ; Output 2.0 V
; wait for settling time to 17msec
SET1 TSOL.1 ; start TAUO CH1
CLR1 TMIFO1 ; clear interrupt request flag
JINIVR100: ; wait for 17ms
NOP
BF TMIFO1, $JINIVR100 ; an interrupt at 17ms intervals generated ? , No
CLR1 TMIFO1 ; clear interrupt request flag
SET1 TTOL.1 ; stop TAUO CH1
RET
; Module: SINITADC ;

; Description:  Setting of A/D converter ;

; parameter: -- ;
; return © -- ;
SINITADC:
MoV ADM, #01000011B ; A/D Converter Mode Register
s +--- : Comparator operation control

I ;O @ Stops comparator operation
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;I = 1 : Enables comparator operation

SN

;] |+++++--—- - A/D Converter Mode Register (ADM) Conversion Time Selection
o | [1]Mode

]| [2]Conversion Time Selection

]| [3]Conversion Clock (fAD)

;]] 00000 : [1]Conversion mode 1 [2]240/fCLK [3]fCLK/12
;] 00100 : [1]Conversion mode 1 [2]160/fCLK [3]fCLK/8
;] 01000 : [1]Conversion mode 1 [2]120/fCLK [3]fCLK/6
;11 01100 : [1]Conversion mode 1 [2]100/fCLK [3]fCLK/5
;11 00001 : [1]Conversion mode 2 [2]240/fCLK [3]fCLK/12
;] 00101 : [1]Conversion mode 2 [2]160/fCLK [3]fCLK/8
;] 01001 : [1]Conversion mode 2 [2]120/fCLK [3]fCLK/6
;] 01101 : [1]Conversion mode 2 [2]100/fCLK [3]fCLK/5
;]1 00010 : [1]Conversion mode 3 [2]300/fCLK [3]fCLK/12
;11 00110 : [1]Conversion mode 3 [2]200/fCLK [3]fCLK/8
;1 021010 : [1]Conversion mode 3 [2]150/fCLK [3]fCLK/6
;11 01110 : [1]Conversion mode 3 [2]125/fCLK [3]fCLK/5

;11 : when fCLK is 20MHz, Other than above : Setting prohibited

J|H---————-- > A/D conversion operation mode selection
;] = 0 : continuous conversion mode

;1 = 1 : single-conversion mode

e : A/D conversion operation control
; - 0 - Stops conversion operation

; - 1 : Enables conversion operation

MoV ADPC, #00000001B ; A/D Port Configuration Register
s +++++-—- = Analog input (A)/digital 1/0 (D) switching
11 - S — ANI115/AVREFM/P157
I : I ANI10/P152 - ANI8/AMP2+/P150

I | | | | +-+-+-+—+=+-+-+-—= ANI7/AMP20/P27 - AN10/ANMPO-/P20
1 : :AAAAAAAAAAAA

SHI - AAAAAAAAAAA
SHI - :AAAAAAAAAAD
SHI - :AAAAAAAAADD
SHI - :AAAAAAAADDD
SHI - :AAAAAAADDDD
1 : :AAAAAADDDDD
SHI - :AAAAADDDDDD
SHI - :AAAADDDDDDD
SHI - :AAADDDDDDDD

O O O O O o o o o o
P B O O O O O O o o
o O B P Bk P O O o o
o O B B O O B B O o
b O B O kkr O B O +» o

D
D
D
D
D
D
D
D
D
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end

84

MOV

MOV

SET1

RET

ADS,

ADM1,

ADMK

#00000001B

I] 0:01010:AADDDDDDDDDD
I] 001111:ADDDDDDDDDDD
I] 010000:DDDDDDDDDDDD

: Be sure to set 000

; Analog Input Channel Specification Register

;111]++++--- - Analog input channel

#00000000B

-0
i -
i :
i :
i :
i :
i :
i -
i :
i :
i :
i :

P B P, O O O O O o o
o o o r P B O O o o
P B O O P B O O +r»r B o o

11

o b O B O Pk O B+ O = o

1:

: ANIO
: ANI1
: ANI2
: ANI3
: ANI4
: ANIS
: ANI6
: ANI7
: ANI8
: ANI9
: ANI10
ANI15

|11 : Other than the above : Setting prohibited

: Be sure to set 0000

I == -
I =0
U =1

st

; A/D Converter Mode Register 1
Selection of timer trigger signal
INTTMO2
INTTMO3

Be sure to set 00000

Selection of A/D converter trigger mode

: 0 : Software trigger mode

; - 1 - Timer trigger signal mode (hardware trigger mode)

; disable A/D interrupt
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e mainc OCODOOO
/*

* Copyright (C) NEC Electronics Corporation 2006
*NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

* All rights reserved by NEC Electronics Corporation.

* This program must be used solely for the purpose for which

* it was furnished by NEC Electronics Corporation. No part of this

* program may be reproduced or disclosed to others, in any

* form, without the prior written permission of NEC Electronics

* Corporation. Use of copyright notice dose not evidence

* publication of the program.

*/

/* */
/* #pragma directive for CC78K0
*/
r* */
#pragma SFR
#pragma DI
#pragma El
#pragma NOP
#pragma HALT
r* */
/* Include files
*/
/* */
r* */
/* Function prototyps
*/
/* */
static  void fn_InitPort(void); /* Setting of 1/0 ports */
static  void fn_InitLvi(void); /* Low-voltage detection */
static  void fn_InitTauO(void);  /* Setting of Timer array unit 0 */
static  void fn_InitVr(void); /* Setting of Voltage reference */
static  void fn_InitAdc(void); /* Setting of A/D converter */
/* */
/* Extern variables/constants
*/
r* */
r* */

/* Local constants
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*/
*/
#define CGETAD 10 /* get A/D result number of times */
/ /
/* data for calculation to convert */
/* [12-bit A/D conversion result] */

/* into [temperature(degrees celsius) * 100].  */

/¥ Legend symbol
* AD:  12-bit A/D conversion result
* VAIN: Analog input of the A/D converter
* = Output voltage of temperature sensor

* C: Temperature (degrees celsius)

Features of temperature sensor (S-8120C)

* Linear output voltage for temperature changes.
* * Temperature sensitivity : -8.2[mV/C] (Typ.)
* * Output voltage : Ta = 30['C] -> 1.474[V] (Typ.)

* ->VAIN=-0.0082"*C + 1.72

* (1.72- VAIN) * 10000 8600 - (5000 * VAIN)
* C = =
* 82 41

Setting of A/D converter
* * AVREF : 2.0[V]
* * 12-bit resolution (result : 000H-FFFH)

* > AD = INT((VAIN/AVREF)*4096)
* VAIN = (AD / 4096) * AVREF

* =AD /2048

* 8600 - 5000 * (AD / 2048) 2201600 - 625 * AD

* C = =

* 41 10496

* 2201600 - 625 * AD 55040000 - 15625 * AD
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*C*100 = *100 =
* 10496 2624
*/
#define CCALC1 55040000 /* CCALC1 - CCALC2*AD ¥/
#define CCALC2 15625 /*C* 100 = -----mm-mmmmmmmmeee- */
#define CCALC3 2624 /* CCALC3 */
/* */
/* Global variables
*/
r* */
r* */
/* Local variables
*/
/* */
static  unsigned short ushADBUuffer[CGETAD]; /* Sum of A/D result */
static  unsigned char ucSave; /* Save position of A/D result */
static  unsigned short ushADAverage; /* Average of A/D result */
static  unsigned char ucSign;  /* sign of temperature(0:+,1:-) */
#define CPLUS 0 r+ %
#define CMINUS 1 /*-%
static  unsigned short ushTemperature;  /* Temperature * 100 @ HEX */
static  boolean bFirstAd; /* first A/D conversion flag */
/* */
/* Code
*/
r* */
r* */
/* Hardware initialization
*/
/* */
void hdwinit(void)
{
DI(); /* disable all interrupts */
/* */
/* Initialization of port */
I* */
fn_InitPort();
r* */
/* Low-voltage detection */
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88

/*

*/

fn_InitLvi();  /* ensures 2.7V to VDD */

* */

/* Initialization of clock */

r* */

CMC = 0b01000011; /* Clock Operation Mode Control Register */

|II|+--- : Control of high-speed system clock oscillation frequency */
I = 0 : 2 MHz <= fMX <= 10 MHz */

PNz 1 10 MHz < fMX <= 20 MHz */

Y1111t

/*||I||++---- : XT1 oscillator oscillation mode selection */

Il - 0 0 : Low-consumption oscillation */

/Il : 0 1 : Normal oscillation */

Il = 1 x : Super-low-consumption oscillation */

Il x = don't care */

1111

(] +------ : Be sure to set 0 */

|

[|| ===~ : [1] Subsystem clock pin operation mode */
Al [2] XT1/P123 pin and XT2/P124 pin */
/|| - 0 : [1]Input port mode */

Al [2]Input port */

||t

/|| = 1 : [11XT1 oscillation mode */

Al [2]Crystal resonator connection */

|

[+ : Be sure to set 0 */

||/

[Fgpmmmmmnaee : [1JEXCLK OSCSEL High-speed system clock pin operation mode */
I [2]X1/P121 pin */

* [3]X2/EXCLK/P122 pin */

/*: 00 : [1]input port mode */

I [2][3]Input port */

r**

/*:01:[1]X1 oscillation mode */

/[ [2][3]Crystal/ceramic resonator connection */
r**

/*:1 0 :[1]input port mode */

/* [2][3]Input port */

r**

/* 211 : [1]External clock input mode */

/[ [2]Input port */
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/*

[3]External clock input */

MSTOP = 0; /* X1 oscillator operating */

OSMC = 0b00000001; /* Operation Speed Mode Control Register */
/|[|[]]++--- : fCLK frequency selection */
|l - © O : Operates at a frequency of 10 MHz or less. */
[l : 0 1 : Operates at a frequency higher than 10 MHz. */
Il : 1 O : Operates at a frequency of 1 MHz. */
7
[+ ++++----- : Be sure to set 00000 */
%
[*pmmmmmnmeee : Setting in subsystem clock HALT mode */
/*: 0 : Enables subsystem clock supply to peripheral functions. */
/* (See Table 21-1 Operating Statuses in HALT Mode (2/3) */
/ for the peripheral functions whose operations are enabled.) */
/* 11 : Stops subsystem clock supply to peripheral functions */
I/ except real-time counter, clock output/buzzer output, */
I and LCD controller/driver. */
while(OSTC.0 != 1){ /* wait X1 oscillation stabilization */
NOP();
}
/*-- Caution */

/* To increase fCLK to 10 MHz or higher, set FSEL to '1', */

/* then change fCLK after two or more clocks have elapsed. */

/* */

NOP();

NOP();

CKC = 0b00010000; /* System Clock Control Register */

[*|+|+++++--- : Selection of CPU/peripheral hardware clock (fCLK) */

]
1
1
-
|
|
|
1
]
|

00x000:flH*
00x001:flH/2 (default) */
00x010:flH2/2*/
00x011:flH2/3*/
00x100:flH2/M */
00x101:flH275 "/
01x000:fMX*/
01x001:fMX/2%/
01x010:fMX/2n2*/
01x011:fMX/2/3*/
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/*]1:01x100:fMX/274 */
F1:01x101:fMX/275 */
]:1x0xxx:fSUB*/

M1 x1xxx:fSUB/2*/

/*] | : Other than above : Setting prohibited */

/*|| x=don't care */

1

[ +=mmmmme- : Status of Main system clock (fMAIN) */
/*] - 0 : Internal high-speed oscillation clock (flH) */
/*] : 1 : High-speed system clock (fMX) */

¥

[Fpmmmmeneaen : Status of CPU/peripheral hardware clock (fCLK) */
/*: 0 : Main system clock (fMAIN) */

/*:1: Subsystem clock (fSUB) */

/* Confirming the CPU clock status */
while((CLS != 0)||(MCS != 1)){
NOP();
}
/* CPU is operating on a High-speed system clock */

HIOSTOP = 1; /* internal high-speed oscillation stopped */

OSTS = 0b00000111; /* Oscillation Stabilization Time Select Register */

/*||||[++++--- : Oscillation stabilization time selection */

/||| : 000 : 278/fX */

|| : 00 1:279/X */

Il :010:2M0/MX */

P01 1 2M1AX %

[ :100:2M3/fX ¥/

PN 101 :2M5/4X %/

M1 10:2M7/4X %/

Pl 111 2M8AX %

|
[*+44-mme- : Be sure to set 000000 */
PERO = 0b00100001; /* Peripheral Enable Register 0 */

lIl||+--- : Control of timer array unit O input clock */

Il = 0 : Stops input clock supply. */

NI * SFR used by timer array unit 0 cannot be written. */

I * Timer array unit 0 is in the reset status. */

I = 1 : Supplies input clock. */

i * SFR used by timer array unit O can be read and written. */

111111
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T|[|[||+---- : Control of timer array unit 1 input clock */

Il - 0 : Stops input clock supply. */

NN * SFR used by timer array unit 1 cannot be written. */
N * Timer array unit 1 is in the reset status. */

M| = 1 : Supplies input clock. */

Al * SFR used by timer array unit 1 can be read and written. */
11111
||+ : Control of serial array unit 0 input clock */

/|I]| : O : Stops input clock supply. */
N * SFR used by the serial array unit 0 cannot be written. */
N * The serial array unit O is in the reset status. */

(]l = 1 : Supplies input clock. */

N * SFR used by the serial array unit 0 can be read and written. */
7
F[[+=-=-=- : Control of serial array unit 1 input clock */

/|Il] : 0 : Stops input clock supply. */
il * SFR used by the serial array unit 1 cannot be written. */
Al * The serial array unit 1 is in the reset status. */

||| : 1 : Supplies input clock. */

Al * SFR used by the serial array unit 1 can be read and written. */
a1
||| +-=----- : Control of serial interface IICA input clock */

/||| : O : Stops input clock supply. */
Al * SFR used by the serial interface IICA cannot be written. */
Al * The serial interface IICA is in the reset status. */

/||| - 1 : Supplies input clock. */

Al * SFR used by the serial interface IICA can be read and written. */
|
[¥||4-=---=-- : Control of A/D converter, operational amplifier, and voltage reference input clock */

/|| : 0 : Stops input clock supply. */

Al * SFR used by the A/D converter, operational amplifier, and voltage reference cannot be
written. */

Al * The A/D converter, operational amplifier, and voltage reference is in the reset status. */

/|| : 1 : Supplies input clock. */

Al * SFR used by the A/D converter, operational amplifier, and voltage reference can be
read and written. */

|/

[¥|4mmmmmmen : Control of D/A converter input clock */

/*] - 0 : Stops input clock supply. */

| * SFR used by D/A converter cannot be written. */

| * The D/A converter is in the reset status. */

/*] : 1 : Supplies input clock. */

7 * SFR used by the D/A converter can be read and written. */
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1

A : Control of real-time counter (RTC) input clock */

/*: 0 : Stops input clock supply. */

I * SFR used by the real-time counter (RTC) cannot be written. */

I/ * The real-time counter (RTC) is in the reset status. */

/* 11 : Supplies input clock. */

/[ * SFR used by the real-time counter (RTC) can be read and written. */

/* i

/* Initialization of timer */
/* */
fn_InitTauO();

/* i

/* Initialization of voltage reference  */

r* */
fn_InitVr();
/* */
A Initialization of A/D converter */
/* */
fn_InitAdc();
}
/* */
/* Module: fn_InitPort
*/
/* Description: Setting of 1/0O ports
/ parameter: --
*/
I return -
*/
I* */
static  void fn_InitPort(void)
{
r* */
I Setting of Port 0
*/
/* */
PO = 0b00000000; /* Set P0O0-P02 Output latch to Low */
PMO = 0b11111000; /* Set PO0-P0O2 to output port */

92

/* P0O0-P02:Unused */
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/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

*/

Setting of Port 1

*/
*/

P1=
PM1 =

0b00000000; /* Set P10-P17 Output latch to Low */
0b00000000; /* Set P10-P17 to output port */
/* P10-P15:Unused */

*/

Setting of Port 2

*/
*/

P2 =
PM2 =

0b00000000; /* Set P20-P27 Output latch to Low */
Ob11111110; /* Set P20 to output port, P21-P27 to input port */
/* P21:Analog input for sensor(ANI1) */
/* P20,P22-P27:Unused */

*/

Setting of Port 3

*/

P3 =

PM3 =

*/

0b00001000; /* Set P30-P32,P34 Output latch to Low */
/* Set P33 Output latch High */
0b11100000; /* Set P30-P34 to output port */

/* P33:LED controled by PWM output(TOQ07) */
/* P30-P32,P34:Unused */

*/

Setting of Port 4

*/

P4 =
PM4 =

*/
0b00000000; /* Set P40-P41 Output latch to Low */
0b11111100; /* Set P40-P41 to output port */

/* P40-P41:Unused */

*/

Setting of Port 5

*/
*/

P5 =
PM5 =

0b00000000; /* Set P50-P57 Output latch to Low */
0b11110000; /* Set P50-P57 to output port */
/* P50-P57:Unused */
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/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

94

*/

Setting of Port 6

*/
*/

P6 =
PM6 =

0b00000000; /* Set P60-P61 Output latch to Low */
0b11111100; /* Set P60-P61 to output port */
/* P60-P61:Unused */

*/

Setting of Port 7

*/
*/

P7 =
PM7 =

0b00000000; /* Set P70-P77 Output latch to Low */
0b00000000; /* Set P70-P77 to output port */
/* P70-P77:Unused */

*/

Setting of Port 8

*/

P8 =
PM8 =

*/
0b00000000; /* Set P80-P88 Output latch to Low */
0b00000000; /* Set P80-P88 to output port */

/* P80-P88:Unused */

*/

Setting of Port 9

*/
*/

P9 =
PM9 =

0b00000000; /* Set P90-P97 Output latch to Low */
0b00000000; /* Set P90-P97 to output port */
/* P90-P97:Unused */

*/

Setting of Port 10

*/
*/

P10 =
PM10 =

0b00000000; /* Set P100-P102 Qutput latch to Low */
0b11111000; /* Set P100-P102 to output port */
/* P100-P102:Unused */

*/

Setting of Port 11

*/
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/* */
P11 = 0b00000000; /* Set P110-P111 Output latch to Low */
PM11 = 0b11111100; /* Set P110-P111 to output port */
/* P110-P111:Unused */
r* */
I Setting of Port 12
*/
I* */
P12 = 0b00000000; /* Set P120 Output latch to Low */
PM12 = Ob11111110; /* Set P120 to output port */
/* P120-P124:Unused */
/* *P121-P124:Input port */
/* */
/ Setting of Port 13
*/
r* */
P13 = 0b00000000; /* Set P130 Output latch to Low */
/* P130:Unused */
r* */
I Setting of Port 14
*/
/* */
P14 = 0b00000000; /* Set P140-P147 Output latch to Low */
PM14 = 0b00000000; /* Set P140-P147 to output port */
/* P140-P147:Unused */
r* */
I Setting of Port 15
*/
I* */
P15 = 0b00000000; /* Set P150-P152,P157 Output latch to Low */
PM15 = Ob11111111; /* Set P150-P152,P157 to input port */
/* P150-P152,P157:Unused */
}
/* */
/* Module: fn_InitLvi
*/
/* Description: Ensures 2.7V to the power supply voltage */
/[ parameter: --
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*/
I return -
*/
* */
static  void fn_InitLvi(void)
{
unsigned char ucCounter; /* counter */
/* setting of Low-Voltage Detector */
LVIMK =1; /* disable LVI interrupt */
LVISEL =0; /* detects level of VDD */
LVIS = 0b00001001; /* Low-Voltage Detection Level Select Register */
/*||||[++++--- : Detection level */
] : 0000 : VLVIO (4.22V) */
Fl]:0001:VLVIH (4.07V) */
/Il :0010:VLVI2 (3.92V) ¥/
F]:0011:VLVI3 (3.76V) */
l]:0100:VLVI4 (3.61V) */
|| :0101:VLVI5 (3.45V) */
] :0110:VLVI6 (3.30V) */
F:0111:VLVI7 (3.15V) */
7l :1000:VLVI8 (2.99V) */
1001 :VLVI9 (2.84V) */
]:1010:VLVIHO (2.68V) */
MlIl:1011:VLVIHT (2.53V) */
F:1100:VLVIH2 (2.38V) */
Fl:1101:VLVIH3 (2.22V) ¥/
Ml :1110:VLVI4 (2.07V) */
11 11:VLVIH5 (1.91V) %/
||l
[ tpmmnman : Be sure to set 0000 */
LVIMD =0; /* generates an internal interrupt signal when detect the low-voltage */
LVION =1; /* enables low-voltage detection operation */

96

/* software to wait for the operation stabilization time (over 10us) */
for(ucCounter = 0; ucCounter < 4; ucCounter++){

NOP();

/* wait for VDD to become VLVI or more */
while(LVIF){
NOP();
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/* disables low-voltage detection operation */

LVION =0;
}
/*
/* Module: fn_InitTau0
*/
/* Description: Setting of Timer array unit 0
A parameter: --
*/
/ return = :--
*/
/*
static  void fn_InitTauO(void)
{
TPSOL = 0b00001000;

/* Timer Clock Select Register 0 */

/*|[|[++++--- : Selection of operation clock (CK00) */

e

/*:0000:
/:0001:
/:0010:
/:0011:
/*:0100:
/:0101:
/:0110:
/F:0111:
/:1000:
/:1001:
/:1010:
/F:1011:
/:1100:
/F:1101:
/:1110:
/1111

: Selection of operation clock (CKO01) */

CKOm = fCLK */
CKOm = fCLK/2 */
CKOm = fCLK/2/2 */
CKOm = fCLK/2/3 */
CKOm = fCLK/274 */
CKOm = fCLK/275 */
CKOm = fCLK/276 */
CKOm = fCLK/2~7 */
CKOm = fCLK/2/8 */
CKOm = fCLK/219 */
CKOm = fCLK/2M0 */
CKOm = fCLK/2M1 ¥/
CKOm = fCLK/2M2 */
CKOm = fCLK/2M3 */
CKOm = fCLK/27M4 */
CKOm = fCLK/27M5 */

/ m=0,1%

/* */
/¥ CHO:for timing */
/* */
TMROO = 0b0000000000000000; /* Timer Mode Register 00 */
NN 4++++---: [1]Operation mode of channel 0 */
ZUNIININ [2]Count operation of TCR */
NN [3]Independent operation */
NI [4]Setting of starting counting and interrupt */
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98

NN = 0000 : [1]interval timer mode */

PN [2]Counting down */

I [3]Possible */

NN [4]Timer interrupt is not generated */
ZNNNINI when counting is started */
NN (timer output does not change, either). */
I

NN = 000 1 : [1]interval timer mode */

PN [2]Counting down */

T [3]Possible */

T [4]Timer interrupt is generated */
ZNHNNTNI when counting is started */
NN (timer output also changes). */

Za 1111111

NN =01 00 : [1]Capture mode */

ZIINITL [2]Counting up */

ZANIT [3]Possible */

NN [4]Timer interrupt is not generated */
NN when counting is started */
I (timer output does not change, either). */
AT

(I 01 0 1 : [1]Capture mode */

ZANIT [2]Counting up */

ZANIT [3]Possible */

(TR [4]Timer interrupt is generated */
PN when counting is started */
NN (timer output also changes). */
U7

NN = 011 0 : [1]Event counter mode */

ZANIT [2]Counting down */

I [3]Possible */

PN [4]Timer interrupt is not generated */
PN when counting is started */
I (timer output does not change, either). */
ZANIE=

NN = 100 0 : [1]0One-count mode */

I [2]Counting down */

T [3]impossible */

NN [4]Start trigger is invalid */

ZANIIT during counting operation. */
I At that time, interrupt */

NI is not generated, either. */
I
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NN 100 1 : [1]0One-count mode */

PN [2]Counting down */

T [3]impossible */

ZIUNIININ [4]Start trigger is valid */

ZTITITE during counting operation. */
NN At that time, interrupt */

NN is also generated. */

111111111110

NN =1 100 : [1]Capture & one-count mode */
ZINIT [2]Counting up */

T [3]Possible */

T [4]Timer interrupt is not generated */
I when counting is started */
I (timer output does not change, either). */
ZANI Start trigger is invalid */

ZANIT during counting operation. */
NN At that time interrupt */

FNINTN is not generated, either. */
111111111110

PN = Other than above : Setting prohibited */
11111111111

T : Be sure to set 00 */

11111111

N —— : Selection of TI00 pin input signal, */

NN fSUB/2, fSUB/4, or INTRTC1 valid edge */
NI (the timer input used with channel 0 */
NN is selected by using TISO register). */

I : 0 0 : Falling edge */
Il = 0 1 : Rising edge */

Il = 1 0 : Both edges (when low-level width is measured) */

NN Start trigger: Falling edge, Capture trigger: Rising edge */
NI = 1 1 : Both edges (when high-level width is measured) */

NN Start trigger: Rising edge, Capture trigger: Falling edge */
T 11111110t

F(||+++--=-==--- : Setting of start trigger or capture trigger of channel 0 */

/Il : 0 0 0 : Only software trigger start is valid */

N (other trigger sources are unselected). */

Il : 00 1 : Valid edge of TIOO pin input signal, fSUB/2, fSUB/4, or INTRTC1 */
N is used as both the start trigger and capture trigger. */

/Il : 0 1 0 : Both the edges of TIOO pin input signal, fSUB/2, {SUB/4, or INTRTC1 */

N are used as a start trigger and a capture trigger. */
|l - 1 0 0 : Interrupt signal of the master channel is used */
il (when the channel is used as a slave channel */
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100

N with the combination operation function). */

/|II|] - Other than above : Setting prohibited */

1111t

|||+ : Selection of slave/master of channel 0 */

/||l : 0 : Operates as slave channel with combination operation function. */

/|l : 1 : Operates as master channel with combination operation function. */

|

L[| 4==mmmmmmmmmmme : Selection of count clock (TCLK) of channel 0 */

/||| - O : Operation clock MCK specified by CKSO00 bit */

/||| - 1 : Valid edge of input signal input from TI0O0 pin, fSUB/2, {SUB/4, or INTRTC1 */

Al (the timer input used with channel 0 is selected by using TISO register). */
||t

[¥|#mmmmmmmm e : Be sure to set 00 */

1

J : Selection of operation clock (MCK) of channel 0 */

/*: 0 : Operation clock CKO0O set by TPSO register */
/*: 1 : Operation clock CKO1 set by TPSO register */

/* CKOO = fCLK/2/8 = 78.1kHz -> 12.804[us/clk] * 39050[count] = 499.996ms */
TDROO = (39050 - 1); /* set interval time to about 500 ms */

TMMKOO = 0; /* enable interrupt */
TSOL.0=1; /*start TAUO CHO */
TMIFO0 = 1; /* set interrupt request flag */

/* */
/* CH1:for VR settling time ~ */
r* */
TMRO1 = 0b0000000000000000; /* Timer Mode Register 01 */
NN ++++--- : [1]Operation mode of channel 1 */
N [2]Count operation of TCR */
PN [3]Independent operation */
PN [4]Setting of starting counting and interrupt */
NN = 000 0 : [1]interval timer mode */
I [2]Counting down */
T [3]Possible */
(TR [4]Timer interrupt is not generated */
I when counting is started */
I (timer output does not change, either). */
111111111110l
ZMNIINI = 000 1 : [1]interval timer mode */
I [2]Counting down */
T [3]Possible */

0o0o0o0o00oooood  uU20033JJ1VOAN



OO0A OO0OOO0Ooooo

I
i
i
i
a1
a1
it
i
i
i
i
a1
a1
i
i
i
i
~Ni
N
a1
i
i
i
N
~Ni
I
N
i
i
a1
it
i
i
I
a1
N
N
a1
i
~
a1
Al
N

[4]Timer interrupt is generated */
when counting is started */
(timer output also changes). */
*/
:0100:[1]Capture mode */
[2]Counting up */
[3]Possible */
[4]Timer interrupt is not generated */
when counting is started */
(timer output does not change, either). */
*/
:0101:[1]Capture mode */
[2]Counting up */
[3]Possible */
[4]Timer interrupt is generated */
when counting is started */
(timer output also changes). */
*/
: 011 0:[1]Event counter mode */
[2]Counting down */
[3]Possible */
[4]Timer interrupt is not generated */
when counting is started */
(timer output does not change, either). */
*/
:1000:[1]0One-count mode */
[2]Counting down */
[3]Impossible */
[4]Start trigger is invalid */
during counting operation. */
At that time, interrupt */
is not generated, either. */
*/
2100 1:[1]0One-count mode */
[2]Counting down */
[3]Impossible */
[4]Start trigger is valid */
during counting operation. */
At that time, interrupt is also generated. */
*/
:1100:[1]Capture & one-count mode */
[2]Counting up */
[3]Possible */

0o0o0o0o00oooood  uU20033JJ1VOAN

101



OO0A OO0OOO0Ooooo

102

NN [4]Timer interrupt is not generated */

ZNIII when counting is started */

I (timer output does not change, either). */
T Start trigger is invalid */

NI during counting operation. */

ZUNNNIN At that time interrupt */

NN is not generated, either. */

111111111110

NI = Other than above : Setting prohibited */

11111111111l

AT : Be sure to set 00 */

11111111

T : Selection of TI01 pin input signal, */

NN fSUB/2, fSUB/4, or INTRTC1 valid edge */

NI (the timer input used with channel 1 */

AT is selected by using TISO register). */

Il = 0 0 : Falling edge */

Il = 0 1 : Rising edge */

I = 1 0 : Both edges (when low-level width is measured) */

NN Start trigger: Falling edge, Capture trigger: Rising edge */
NI = 1 1 : Both edges (when high-level width is measured) */

NN Start trigger: Rising edge, Capture trigger: Falling edge */
11111

P[] +44=mmmmm- : Setting of start trigger or capture trigger of channel 1 */

/Il]| : 0 0 0 : Only software trigger start is valid */

N (other trigger sources are unselected). */

M|l : 00 1 : Valid edge of TIO1 pin input signal, fSUB/2, fSUB/4, or INTRTC1 */
N is used as both the start trigger and capture trigger. */

/Il : 0 1 0 : Both the edges of TIO1 pin input signal, fSUB/2, {SUB/4, or INTRTC1 */
N are used as a start trigger and a capture trigger. */

|l : 1 0 0 : Interrupt signal of the master channel is used */

N (when the channel is used as a slave channel */

N with the combination operation function). */

/|||l : Other than above : Setting prohibited */

1111

||| 4-=m=mmmmmmmme- : Selection of slave/master of channel 1 */

/Il : 0 : Operates as slave channel with combination operation function. */

/|l : 1 : Operates as master channel with combination operation function. */

|

L[| H==mmmmmmmm e : Selection of count clock (TCLK) of channel 0 */

/||| : O : Operation clock MCK specified by CKSO01 bit */

/||| : 1 : Valid edge of input signal input from TIO1 pin, fSUB/2, {SUB/4, or INTRTC1 */

Al (the timer input used with channel 1 is selected by using TISO register). */
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||

[¥|Hmmmmmmmmn e : Be sure to set 00 */

1

A R : Selection of operation clock (MCK) of channel 1 */

/*: 0 : Operation clock CKOO set by TPSO register */
/*: 1 : Operation clock CKO1 set by TPSO register */

/* CKOO = fCLK/2/8 = 78.1kHz -> 12.804[us/clk] * 1328[count] = 17.003ms */
TDRO1 = (1328 - 1); /* set interval time to about 17 ms */

TMMKO1 = 1; /* disable interrupt */

I */
/* CH6 & CH7:for PWM output */
I */

TMRO06 = 0b1000100000000001; /* Timer Mode Register 06 */

NN ++++--- : [1]Operation mode of channel 6 */

NN [2]Count operation of TCR */

AT [3]Independent operation */

NN [4]Setting of starting counting and interrupt */
NN = 0000 : [1]interval timer mode */

I [2]Counting down */

T [3]Possible */

NN [4]Timer interrupt is not generated */
NN when counting is started */

I (timer output does not change, either). */
11111111111

NN = 000 1 : [1]interval timer mode */

I [2]Counting down */

T [3]Possible */

(TR [4]Timer interrupt is generated */
PN when counting is started */

NN (timer output also changes). */
11111111111l

PN = 0 1 00 : [1]Capture mode */

I [2]Counting up */

T [3]Possible */

(TR [4]Timer interrupt is not generated */
PN when counting is started */

I (timer output does not change, either). */
7

ZHUNINNT = 0 1 0 1 : [1]Capture mode */

PN [2]Counting up */
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T [3]Possible */

NN [4]Timer interrupt is generated */
T when counting is started */
NN (timer output also changes). */
=7

NN = 011 0 : [1]Event counter mode */

T [2]Counting down */

T [3]Possible */

T [4]Timer interrupt is not generated */
NN when counting is started */
NN (timer output does not change, either). */
=7

NN =1 000 : [1]0One-count mode */

PN [2]Counting down */

T [3]impossible */

NN [4]Start trigger is invalid */
ZNTTITE during counting operation. */
ZINIT At that time, interrupt */
ZNNNIN is not generated, either. */
111111111110

NN 100 1 : [1]0One-count mode */

I [2]Counting down */

T [3]impossible */

NN [4]Start trigger is valid */

ZINIT during counting operation. */
NN At that time, interrupt */
NN is also generated. */
11111111111t

ZUMNINI = 1100 : [1]Capture & one-count mode */
I [2]Counting up */

T [3]Possible */

T [4]Timer interrupt is not generated */
T when counting is started */
I (timer output does not change, either). */
ZNITIHT Start trigger is invalid */
ZANIT during counting operation. */
ZINIT At that time interrupt */
ZNNIIN is not generated, either. */
111111111110

NN = Other than above : Setting prohibited */
7

AT : Be sure to set 00 */

7
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P 1] rsm— : Selection of TI06 pin input signal, */

~ fSUB/2, fSUB/4, or INTRTC1 valid edge */

7] (the timer input used with channel 6 */

NI is selected by using TISO register). */

Il - 0 0 : Falling edge */

Il = 0 1 : Rising edge */

NI = 1 0 : Both edges (when low-level width is measured) */

~ Start trigger: Falling edge, Capture trigger: Rising edge */
Z[IIIIII = 1 1 : Both edges (when high-level width is measured) */

~ Start trigger: Rising edge, Capture trigger: Falling edge */
il et

L : Setting of start trigger or capture trigger of channel 6 */

/Il]| : 0 0 0 : Only software trigger start is valid */

N (other trigger sources are unselected). */

Il : 00 1 : Valid edge of TI06 pin input signal, fSUB/2, fSUB/4, or INTRTC1 */
N is used as both the start trigger and capture trigger. */

/Il : 0 1 0 : Both the edges of TI06 pin input signal, fSUB/2, {SUB/4, or INTRTC1 */
N are used as a start trigger and a capture trigger. */

|l : 1 0 0 : Interrupt signal of the master channel is used */

N (when the channel is used as a slave channel */

N with the combination operation function). */

/*|||l] : Other than above : Setting prohibited */

1111

||| 4-=m=mmmmmmmme- : Selection of slave/master of channel 6 */

/Il : 0 : Operates as slave channel with combination operation function. */

/|l : 1 : Operates as master channel with combination operation function. */

|

L[| 4=-mmmmmm e : Selection of count clock (TCLK) of channel 0 */

/||| : O : Operation clock MCK specified by CKSO06 bit */

/||| : 1 : Valid edge of input signal input from TI06 pin, fSUB/2, {SUB/4, or INTRTC1 */

Al (the timer input used with channel 6 is selected by using TISO register). */
|

[¥|#pmmmmmmmm e : Be sure to set 00 */

1

[¥pmmmmmmmm e : Selection of operation clock (MCK) of channel 6 */

/* 0 : Operation clock CKOO set by TPSO register */
/*: 1 : Operation clock CKO1 set by TPSO register */
TMRO7 = 0b1000010000001001; /* Timer Mode Register 07 */

ZNINI++++--- : [1]Operation mode of channel 7 */

NN [2]Count operation of TCR */

I [3]Independent operation */

NN [4]Setting of starting counting and interrupt */
NN = 0000 : [1]interval timer mode */
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ZINIT [2]Counting down */

ZIIT [3]Possible */

T [4]Timer interrupt is not generated */
ZANIT when counting is started */
ZUNIININ (timer output does not change, either). */
ZANIE=

NN = 000 1 : [1]interval timer mode */

PN [2]Counting down */

ZINIT [3]Possible */

NN [4]Timer interrupt is generated */
NN when counting is started */
PN (timer output also changes). */
PN/

NN =01 00 : [1]Capture mode */

ZINIT [2]Counting up */

ZINNIT [3]Possible */

T [4]Timer interrupt is not generated */
NN when counting is started */
NN (timer output does not change, either). */
ZINIT >/

NN =01 01 :[1]Capture mode */

ZIINIT [2]Counting up */

ZANIT [3]Possible */

NN [4]Timer interrupt is generated */
T when counting is started */
ZNIIT (timer output also changes). */
ZINI >/

NN =0 110 : [1]Event counter mode */

ZANIT [2]Counting down */

ZANI [3]Possible */

(TR [4]Timer interrupt is not generated */
T when counting is started */
I (timer output does not change, either). */
ZINIIT =/

NN = 100 0 : [1]0One-count mode */

ZANIT [2]Counting down */

ZINIT [3]impossible */

NN [4]Start trigger is invalid */

ZANIT during counting operation. */
NI At that time, interrupt */

NN is not generated, either. */
ZANIE=

NN =100 1 : [1]0One-count mode */
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T [2]Counting down */

T [3]impossible */

NN [4]Start trigger is valid */

NN during counting operation. */
NN At that time, interrupt is also generated. */
=7

NN =1 100 : [1]Capture & one-count mode */

T [2]Counting up */

T [3]Possible */

NN [4]Timer interrupt is not generated */
T when counting is started */

ZUNIHNIN (timer output does not change, either). */
i Start trigger is invalid */

ZINIT during counting operation. */
ZNHNN At that time interrupt */

ZNNNIN is not generated, either. */
7

NN = Other than above : Setting prohibited */

111111111110

PN +-====- : Be sure to set 00 */

111111111

T ——— : Selection of TIO7 pin input signal, */

AT fSUB/2, {SUB/4, or INTRTCH1 valid edge */
NN (the timer input used with channel 7 */
NN is selected by using TISO register). */

NIl = 0 0 : Falling edge */
Il = 0 1 : Rising edge */

I = 1 0 : Both edges (when low-level width is measured) */

NN Start trigger: Falling edge, Capture trigger: Rising edge */
Il 1 1 : Both edges (when high-level width is measured) */

NN Start trigger: Rising edge, Capture trigger: Falling edge */
111111170t

P ||| mmmmmmmmes : Setting of start trigger or capt