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Voo :
I— Resetcircuit [«—=——— RST
Power Pipelined 8051 architecture H
JT— [ | watch Dog
H 16K Bytes
i Flash ROM :
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Configuration 1/0Os <
Internal 256 Bytes H P5.0 - P5.3
External 256 Bytes i
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Table 4.1 B/ jHThae

5 S 5| i 4 NN S S 5| i & BRAThRE
1 PWMO01/SEG19/P0.2 PO.2 23 LED_C4/COM4/P3.3 P3.3
2 PWMO/T4/P0.3 P0.3 24 LED_C3/COM3/P3.2 P3.2
*3 T2EX/INTO/PO.4 P0.4 25 LED_C2/COM2/P3.1 P3.1
*4 T2/INT1/P0.5 PO.5 26 LED_C1/COM1/P3.0 P3.0
5 XTALX2/INT2/P0.6 P0.6 27 LED_S1/SEG1/P1.0 P1.0
6 XTALX1/INT3/P0.7 PO.7 28 LED_S2/SEG2/P1.1 P1.1
7 Vss 29 LED_S3/SEG3/P1.2 P1.2
8 XTAL1/P5.0 30 LED_S4/SEG4/P1.3 P1.3
9 XTAL2/P5.1 31 LED_S5/SEG5/P1.4 P1.4
10 RST/P5.2 RST 32 LED_S6/SEG6/P1.5 P1.5
11 BUZ/T3/P5.3 P5.3 33 LED_S7/SEG7/P1.6 P1.6
12 ) 34 LED_S8/SEG8/P1.7 P1.7
13 NC 35 RXD/SEG9/P2.0 P2.0
14 AVREF/P4.4 P4.4 36 TXD/SEG10/P2.1 P2.1
15 AN3/INT43/P4.3 P4.3 37 SEG11/P2.2 P2.2
16 AN2/INT42/P4.2 P4.2 38 SEG12/P2.3 P2.3
17 AN1/INT41/P4.1 P4.1 39 SEG13/P2.4 P2.4
18 ANO/INT40/P4.0 P4.0 40 FLT/SEG14/P2.5 P2.5
19 AN7/LED_C8/COM8/P3.7 P3.7 41 SEG15/P2.6 P2.6
20 ANG/LED_C7/COM7/P3.6 P3.6 42 SEG16/P2.7 P2.7
21 ANS5/LED_C6/COM6/P3.5 P3.5 43 SEG17/P0.0 P0.0
22 AN4/LED_C5/COM5/P3.4 P3.4 44 SEG18/P0.1 PO.1

*¢
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XPAGE

RSTSTAT

CLKCON

IENO, IEN1, IENC, IPHO, IPLO, IPH1, IPL1, EXFO, EXF1

PO, P1, P2, P3, P4, P5, POCR, P1CR, P2CR, P3CR, P4CR, P5CR, POPCR, P1PCR,
P2PCR, P3PCR, P4PCR, P5PCR, P0OOS

TCON, T2CON, T2MOD, TH2, TL2, RCAP2L, RCAP2H, T3CON, TH3, TL3, T4CON,
TH4, TL4, SWTHL, T5CON, TH5, TL5

SCON, SBUF, SADEN, SADDR, PCON, RxCON

ADCON, ADT, ADCH, ADDL, ADDH

DISPCON > DISPCON1, DISPCLKO, DISPCLK1, POSS, P1SS, P2SS, P3SS
DISPCON, DISPCLKO, DISPCLK1, P1SS, P3SS

BUZCON

PWMEN, PWMEN1, PWMLO, PWMOC, PWMOPL, PWMOPH, PWMODL, PWMODH
LPDCON



SH79F166A

Table 6.1 C51#%SFRs

POR/WDT/LVR o o o o o o N
w5 Hik B IPINE R L Hefir H5hr Habr X! VA Hofr - AT04 ofr
ACC EOH EYIE 00000000 ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0

B FOH B 174% 00000000 B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O
AUXC F1H Ca17o% 00000000 Cc.7 C.6 C5 c4 c3 c.2 c.1 c.0
PSW DOH B RET 00000000 cY AC FO RS1 RSO ov F1 P
SP 81H HEARTE &l 00000111 SP.7 SP.6 SP.5 SP.4 SP.3 SP.2 SP.1 SP.0
DPL 82H EAE/TE L K IR DAt 00000000 DPLO.7 DPLO.6 DPLO.5 DPLO.4 DPLO.3 DPLO.2 DPLO.1 DPL0.0
DPH 83H EAE/ T L Nl DA Tl 00000000 DPHO0.7 DPHO0.6 DPHO0.5 DPHO0.4 DPHO0.3 DPHO0.2 DPHO.1 DPHO0.0
DPL1 84H FAE/EE LMK A VA o] 00000000 DPL1.7 DPL1.6 DPL1.5 DPL1.4 DPL1.3 DPL1.2 DPL1.1 DPL1.0
DPH1 85H EAE/EE LA A o] 00000000 DPH1.7 DPH1.6 DPH1.5 DPH1.4 DPH1.3 DPH1.2 DPH1.1 DPH1.0
INSCON | 86H ByEfa ik -0--00-0 - BKSO - - DIV MUL - DPS
Table 6.2 HJFN 4% #|SFRs
#e | it 7 PNGma | #7h | smetr | st | e | st | ol | i | #om
PCON 87H Nk 00--0000 SMOD SSTAT - - GF1 GFO PD IDL
SUSLO | 8EH R g R AP 7 00000000 SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2 | SUSLO.1 | SUSLO.0
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Table 6.3 Flash{Z#|SFRs

POR/WDT/LVR

5 Hilik B PINE R BBThL Fohr F5hr Fapr 3L Zofr 2141 Fohr
IB_OFF | FBH - - IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF

_ p/=E ] £ _ _ _ _ _ _ _ _

SET | Banko g Reflashfiuhs 15 s 00000000 SET.7 SET.6 SET.5 SET.4 SET.3 SET.2 SET.1 SET.0
IB_DATA BFa(r:\EO ] g A flashHdiE 27 17 2% 00000000 IB_DATA.7 | IB_DATA.6 | IB_DATA.5 | IB_DATA.4 | IB_DATA.3 | IB_DATA.2 | IB_DATA.1 | IB_DATA.O
IB_CON1 B';ilzo flashfz i 75 17481 00000000 | IB_CON1.7 | IB_CON1.6 | IB_CON1.5 | IB_CON1.4 | IB_CON1.3 | IB_CON1.2 [ IB_CON1.1 | IB_CON1.0
IB_CON2 BZ?\EO flashizs %5 17 482 --0000 - ; - - IB_CON2.3 | IB_CON2.2 | IB_CON2.1 | IB_CON2.0
IB_CON3 B';‘r‘";o flashi i 7 77 233 ---0000 - - - - IB_CON3.3 | IB_CON3.2 | IB_CON3.1 | IB_CON3.0
IB_CON4 BZ?‘EO flash¥ziil 77 7454 ----0000 - - - - IB_CON4.3 | IB_CON4.2 | IB_CONA4.1 | IB_CON4.0
IB_CONS BZiEO flashi2sii| %5 17 45 --0000 - ; - - IB_CON5.3 | IB_CON5.2 | IB_CONS.1 | IB_CONS.0
XPAGE BFaZ::O Y P HhhE G B 75 A7 4 --000000 - - XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
FLAsHCon| A7H flashiz il 5 1735 0-—0 - - - - - - - FAC

BankO "
Table 6.4 WDT SFR
POR/WDT/LVR

biass Huhik B IPING R B #ehr 5k Fahr $3fhr wofr 1 H0fr
RSTSTAT BBa:rL\'I-:O F 1 B 245 P AT A 0-000000* WDOF - PORF LVRF CLRF WDT.2 WDT.1 WDT.0

PER: Y FR A AR B A ERSTSTAT & e g B (7, 3 JAWDT & 4
Table 6.5 I4h{EHISFR

we | b #7 PN | #mTR | mer | mst | mem | mat | s | s | smom
cLkcon | B2 2L i 111000-- 32k_ CLKS1 | CLKSO SCMIF HFON FS - ;

BankO S SPDUP
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Table 6.6 i1 SFRs

POR/WDT/LVR o o o o o o N
w5 Hihk B IPINE AR L Hefir H5hr Habr X! VA Bofr ANL ofr
IENO BAa?]Eo FF I FC 1 IO 0000-000 EA EADC ET2 ES - EX1 ET5 EXO0
IEN1 Bg?]'ljo rF T SO VERE L 0000000- |ESCM/ELPD ET4 EPWM ET3 EX4 EX3 EX2 -
IENC BiAnEO O 3 3 A ----0000 - - - - EXS43 EXS42 EXS41 EXS40

BBH i e i
IENC1 LB R YEEsL | - 00 - - - - - - ESCM1 ELPD
Bank0
IPHO Bi?mto Fp TR S A i i 4670 -000-000 - PADCH PT2H PSH - PX1H PT5H PXOH
IPLO Biito R TR SR IR A0 -000-000 - PADCL PT2L PSL - PX1L PT5L PX0L
IPH1 BBa?]EO Fp TR S A i 6 1 0000000- PSCMH PT4H PPWMH PT3H PX4H PX3H PX2H -
IPL1 B?:lilljo FR TR SR R A 1 0000000- PSCML PT4L PPWML PT3L PX4L PX3L PX2L -
EXFO BIZ?]':O A b T 247 520 00000000 IT4.1 IT4.0 IT3.1 IT3.0 IT2.1 IT2.0 IE3 IE2
D8H b e
EXFL | gonko AR A A AR L ----0000 - - - - IF43 IF42 IF41 IF40

10
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Table 6.7 ¥i ISFRs

we | it 7 PN | mTA | mer | mstr | mesr | mem | s | sk | mom
PO Bz?]':O 8h73i 10 00000000 P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0
PL | gt 8fisi 11 00000000 P17 P16 P15 P14 P1.3 P1.2 P1.1 P1.0
P2 Bg‘;';o 8fir 3 12 00000000 P2.7 P2.6 P2.5 P2.4 P2.3 p2.2 P2.1 P2.0
P3| g 8fins 13 00000000 P3.7 P3.6 P35 P3.4 P3.3 P3.2 P3.1 P3.0
Pa | g Sf 14 ---00000 . . . P4.4 P4.3 P4.2 Pa.1 P4.0
P5 Bi%tl Afr3i 15 ----0000 - - - - P5.3 P5.2 P5.1 P5.0
POCR B';':O Uiy 1 O% N/ 4 7 s il 00000000 POCR.7 POCR.6 POCR.5 POCR.4 POCR.3 POCR.2 POCR.1 POCR.O
P1CR Biito Ui LA NS 7 A 00000000 P1CR.7 P1CR.6 P1CR.5 P1CR.4 P1CR.3 P1CR.2 P1CR.1 P1CR.0
P2CR BE;]';O i 1 2% N\t 07 e 00000000 P2CR.7 P2CR.6 P2CR.5 P2CR.4 P2CR.3 P2CR.2 P2CR.1 P2CR.0
P3CR B'Z‘]';O Uiy 1 3%y N\ /% 77 Tl 4] 00000000 P3CR.7 P3CR.6 P3CR.5 P3CR.4 P3CR.3 P3CR.2 P3CR.1 P3CR.O
P4CR Biito Uity 1A% NS 7 4] ---00000 - - - P4ACR.4 P4CR.3 P4CR.2 P4CR.1 P4CR.O
PSCR | g 58 VS8 N/ H 7 43 ~--0000 - - - ; PSCR3 | P5CR2 | P5CR.1 | P5CR.0
POPCR Biaﬁo Ui TOP & i 00000000 POPCR.7 | POPCR.6 | POPCR.5 | POPCR.4 | POPCR.3 | POPCR.2 | POPCR.1 | POPCR.O
P1PCR BiAnEO Ui 1P 88 _E R SR vF 00000000 P1PCR.7 | P1PCR.6 | P1PCR.5 | P1PCR.4 | P1PCR.3 | P1PCR.2 | P1PCR.1 | P1PCR.O
P2PCR | aopt B 1279 3 4 S 00000000 | P2PCR.7 | P2PCR.6 | P2PCR5 | P2PCR4 | P2PCR.3 | P2PCR.2 | P2PCR.1 | P2PCR.0
P3PCR BEa?I:O Ui L3P B i 00000000 P3PCR.7 | P3PCR.6 | P3PCR.5 | P3PCR.4 | P3PCR.3 | P3PCR.2 | P3PCR.1 | P3PCR.O
P4PCR BEaat'o Uit 14PN _E 4 fove ---00000 - - - P4PCR.4 | P4PCR.3 | P4PCR.2 | P4PCR.1 | P4PCR.O
P5PCR B'i?]'ljl Ui 159 & _E R s vF ----0000 - - - - P5PCR.3 | P5PCR.2 | P5PCR.1 | P5PCR.O
POOS | ot it B 4 00 - - POOSS5 | P0OS.4 - . - .

11
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Table 6.8 EHT# SFRs

POR/WDT/LVR

a2 Hihk B2 IPINE AR £ LA oA oz Hafr 3z £V A 1L oL
TconN | BN et s s ~--0000 - - - - IE1 IT1 IEO ITo
T2CON B(;?]EO SE I B RS 24 ) A AT A% 00000000 TF2 EXF2 RCLK TCLK EXEN2 TR2 cIT2 CPIRL 2
T2MOD B(;?]':O ER AT EER 2B TS | - 00 - - - - - - T20E DCEN
RCAP2L Biﬁﬁo SE N 23T B A 2 5 2R 575 | 00000000 RCAP2L.7 | RCAP2L.6 | RCAP2L.5 | RCAP2L.4 | RCAP2L.3 | RCAP2L.2 | RCAP2L.1 | RCAP2L.0
RCAP2H B(;EE'O TE I 2R/ H A 2 F AR 00000000 RCAP2H.7 | RCAP2H.6 | RCAP2H.5 | RCAP2H.4 | RCAP2H.3 | RCAP2H.2 | RCAP2H.1 | RCAP2H.0
T2 | o SIS SO A 5 00000000 TL2.7 TL2.6 TL2.5 TL2.4 TL2.3 TL2.2 TL2.1 TL2.0
TH2 Bialt'o SE I BRI AR 2 ALY 00000000 TH2.7 TH2.6 TH2.5 TH2.4 TH2.3 TH2.2 TH2.1 TH2.0
T3CON Bi?::l E I BT A 3T il A A A 0-00-000 TF3 - T3PS.1 T3PS.0 - TR3 T3CLKS.1 | T3CLKS.0
SWTHL Bi?::l SE N BT B AR ) | 00 - - - - - - T5HLCON | T3HLCON
TL3 Bii'ljl el E e A VRS ] 00000000 TL3.7 TL3.6 TL3.5 TL3.4 TL3.3 TL3.2 TL3.1 TL3.0
TH3 | SOH A R B R 00000000 TH3.7 TH3.6 TH3.5 TH3.4 TH3.3 TH3.2 TH3.1 TH3.0
T4CON B(;it'l TE I 2R H B AR AT ) 2 A7 2% 00000000 TF4 TC4 T4PS1 T4PS0 TaM1 T4MO TR4 T4CLKS
TL4 Bcailt'l el e Y A VRS ] 00000000 TLA.7 TL4.6 TL4.5 TL4.4 TL4.3 TL4.2 TL4.1 TL4.0
TH4 Bialt'l el R T A Y I VA ] 00000000 TH4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2 TH4.1 TH4.0
T5CON B(;?]'Ijl JE BT BT B AR s il 2 A7 A 0-000-0- TF5 - T5PS1 T5PS0 - - TR5 -
TL5 B(;EEl 5E I BT B ARSI AL 1Y 00000000 TL5.7 TL5.6 TL5.5 TL5.4 TL5.3 TL5.2 TL5.1 TL5.0
TH5 B(;';El NI T VA S ] 00000000 TH5.7 TH5.6 TH5.5 TH5.4 TH5.3 TH5.2 TH5.1 TH5.0

12
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Table 6.9 EUART SFRs

#e | it K7 PN | ®7B | metr | mstr | mem | mstr | meb | it | som
SCON B%ito HR AT 00000000 SMO/FE [ SM1/RXOV |SM2/TXCOL REN TB8 RB8 Tl RI
SBUF Bﬁto AT HR S i 3 00000000 SBUF.7 SBUF.6 SBUF.5 SBUF.4 SBUF.3 SBUF.2 SBUF.1 SBUF.0

SADEN | 20 B H 00000000 | SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.L | SADEN.O
SADDR | oAt S Hu 00000000 | SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2 | SADDR.1 | SADDR.0
PCON Bz::o oL ORI AT 4261 00--0000 SMoD SSTAT - - GF1 GFO PD IDL
RXCON | o0t | Ruds| s kbl ir s | 00 ; ; . - - - RXCON1 | RXCONO
Table 6.10 ADC SFRs
#e | it 7 PNGma | #7h | metr | st | e | st | ol | i | som
ADCON B%?]':O ADCH 00000000 ADON ADCIF EC REFC SCH2 SCH1 SCHo

ADT B%?::o ADCH It & 000-0000 TADC2 | TADC1 | TADCO - TS3 TS2 TS1 TS0
ADCH | gl ADCIiH L B 00000000 CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO
ADDL 96H ADCH#E AL | - 00 - - - - - - Al A0

BankO
ADDH B?;]EO ADCHUR i 5745 00000000 A9 A8 A7 A6 A5 A4 A3 A2
Table 6.11 Buzzer SFR
we | 27 PNEma | Er | metr | mst | et | met | s | mifr | #mom
BUZCON | o0t S S 45 1 ---0000 - - - - BCA2 BCAL BCAO BZEN

13
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Table 6.12 LCD SFRs

#e | it K7 PN | ®7B | metr | mstr | mem | mstr | meb | it | som
DISPCON BAa?]';O LCD#% il & 77 3% 00000000 DISPSEL | LCDON ELCC DUTY VOL3 VOL2 VOL1 VOLO
DISPCON1 BA;EEO LCD# & 451 ---00000 - - - RLCD FCCTL1 FCCTLO MOD1 MODO
DISPCLKO Bé;ro LCDH g5 ] %7 77250 00000000 DCKO.7 DCKO0.6 DCKO0.5 DCKO0.4 DCKO0.3 DCKO0.2 DCKO0.1 DCKO0.0
DISPCLK1 B/;Ant'o LCDBf #p4&l ZF AL | e 0 - - - - - - - DCK1.0

POSS | oot PORLAMER A S | 000 - - - - - POS2 POS1 POSO

P1SS Bi\iro PURL L B A A7 28 00000000 P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0

P2SS B%?]Eo P2 Ik 25 A2 3% 00000000 pP2s7 P2S6 P2S5 P2s4 P2S3 P2S2 P2s1 P2S0

P3SS | gt P32 7 8 00000000 P3s7 P3S6 P3S5 P3S4 P3s3 P3s2 P3s1 P3S0
Table 6.13 LED SFRs

e | 4475 P NGma | #7h | metr | st | e | Wt | mel | iy | #om
DISPCON | 8% LED#4 % 17 32 00-0--- DISPSEL | LEDON - DUTY - - - -
DISPCLKO BAaiEo LEDH Bl il %7 47450 00000000 DCKO0.7 DCKO.6 DCKO0.5 DCKO0.4 DCKO0.3 DCKO0.2 DCKO.1 DCKO0.0
DISPCLKL| A B Rt s R I— 0 - - - - - ; - DCK1.0

P1SS B%iro PURL AL B2 738 00000000 P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0

P3SS B%E]};o PIHL I 2 172 00000000 P3s7 P36 P3S5 P3S4 P33 P3S2 P3s1 P3S0

14
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Table 6.14 PWM SFRs

POR/WDT/LVR

i Hihk 2R PINE R k- ¥{A Fofr F5hr Fapr $B3hr Bohr L1hr 2£ohr
PWMEN BC;E';O PWME It 2% ¥ -0--0--0 - EFLT - - EPWMO1 - - EPWMO
pwment | B7H PWM#IH o1 | e 0 - - - - - - - PWMO

Bank0

PWMLO B'Z';o PWM{f 00000000 PWMLO.7 | PWMLO.6 | PWMLO.5 | PWMLO.4 | PWMLO.3 | PWMLO.2 | PWMLO.1 | PWMLO.0
PWMOC BDaf\EO 12 PWMZ i 00-00000 PWMOIE | PWMOIF - FLTS FLTC PWMOS ThCKO1 TnCK00
PWMOPL Bz?\';o 1245 PWMJE iz IR AL 00000000 PPO.7 PP0.6 PP0.5 PP.4 PP0.3 PPO0.2 PPO0.1 PP0.0
PWMOPH Bg‘r‘";o 124 PWM & R il i b ----0000 - - - - PP0.11 PP0.10 PP0.9 PPO0.8
PWMODL | 20| 12fPWM % e 00000000 PDO.7 PDO0.6 PDO.5 PDO.4 PDO0.3 PDO.2 PDO.1 PD0.0
PWMODH | DO% | 12PWM i % sl it ~--0000 - - - - PD0.11 | PDO.10 PD0.9 PDO.8
PWMODT Bzi\lljo PWMOLSEX bt a4 ] 00000000 DTO.7 DTO0.6 DT0.5 DT0.4 DT0.3 DTO0.2 DTO.1 DTO0.0
Table 6.15 LPD SFR

we | 2 PNGma | 7B | metr | st | e | st | mel | iy | #mof
LPDCON Bzilljo LPD#z 00000000 LPDEN LPDF LPDMD LPDIF LPDS3 LPDS2 LPDS1 LPDSO

YER: - REN

15
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SFRELZE
BankO
LGk AE AL HE
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
F8H IB_OFFSET| IB_DATA FFH
FOH B AUXC IB_CONL1 IB_CON2 IB_CONS3 IB_CON4 IB_CON5 XPAGE F7H
E8H EXFO POPCR P1PCR P2PCR P3PCR P4PCR POOS EFH
EOH ACC POCR P1CR P2CR P3CR P4CR PWMLO E7H
D8H EXF1 DFH
DOH PSW PWMODT PWMOC PWMOPL PWMOPH PWMODL | PWMODH D7H
C8H T2CON T2MOD RCAP2L RCAP2H TL2 TH2 PWMEN CFH
COH P4 C7H
B8H IPLO IPL1 IENC IENC1 BUZCON BFH
BOH P3 RSTSTAT | CLKCON LPDCON IPHO IPH1 POSS PWMEN1 | B7H
A8H IENO IEN1 DISPCLK1 | DISPCON [ DISPCLKO | DISPCON1 AFH
AOH P2 FLASHCON| A7H
98H SCON SBUF SADDR SADEN P1SS P2SS P3SS RxCON 9FH
90H P1 ADCON ADT ADCH ADDL ADDH 97H
88H TCON SUSLO 8FH
80H PO SP DPL DPH DPL1 DPH1 INSCON PCON 87H
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
Bank1l
ALk AL F 3k
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8H FFH
FOH B AUXC XPAGE F7H
E8H P5PCR EFH
EOH ACC P5CR E7H
D8H DFH
DOH PSW D7H
C8H T4CON TL4 TH4 TL5 TH5 CFH
COH T5CON C7H
B8H IPLO IPL1 BFH
BOH IPHO IPH1 B7H
A8H IENO IEN1 AFH
AOH A7TH
98H 9FH
90H 97H
88H T3CON SWTHL TL3 TH3 SUSLO 8FH
80H P5 SP DPL DPH DPL1 DPH1 INSCON PCON 87H
0/8 1/9 2/1A 3/B 4/C 5/D 6/E s

PER: AEHHISFRIGHFE 1L
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7. FRMETHRE

7.1 CPU

7.1.1 CPURNBRFERTIRE A A58
etk

B CPUN##f£4%s: ACC, B, PSW, SP, DPL, DPH
ik

RINACCR NN L HTAE, B RETHRAAEN RN BMILR.
B&E A4

ERMRIETR S, SREBH . ST, BHEARENEFERMA.
RAaE (SP)

Feig4r SPR—A 8k F % A 4%, FEHATPUSH. &R A . th Wi R 545 40, SPAenL, FkEdE s ; $hirPoOP,
RET. RETIZE4A0T, HRIEH ARG SPHEML. HHRATIA LUE F L NHRAM (00H-FFH) Mi{T=ihhl, RHEHENE, SP
WIUEANOTH, 3 HERR T SE I HO8H M L 46
BRERETE (PSW) 58

ERREF (PSW) FHAHMEE TETFREEE.

HIEFE (DPTR)

BiEieE DPTRE— AN 16hi & H %8s, HE T W FEmHDPHE R, R F A mADPLE R SRR PUERR—A
1607 FIELDPTRICALEE, il DUAE 24N 37 () 85 27 FZ 2 DPHAIDPL R AL T
Table 7.1 PSW#Zi 17 2%

SH79F166A

DOH 761 Fehr AL FEapr 3L Fofr F1fr Fofr
PSW cY AC FO RS1 RSO oV F1 P
25 w5 WA WA W= W= WA g 5
SAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Préms PRFS i H
BEDLAREAL
7 cY 0: HARSZHIEHE T, WA EMEN KA
1. R EHIZE T, FfsEc gL
AR B AL
6 AC 0: HEZHISHE T, WA EN KA
1. HECZHIEHE S, AR s R e
FOAR B AL
° Fo Fi P 2 SURTAE
RO-R7%F 1788 T i #-Ar
00: TI0 (Wi FI00H-07H)
4-3 RS[1:0] 01: 511 (BRYTFIO8H-OFH)
10: 72 (WLgFEI10H-17H)
11: 73 (WL RI18H-1FHD
i H AR fr
2 oV 0: HAmERE
1. Highk4A
FlimREAL
1 F1 PP SURR A
FERBIAL
0 P 0: ZEhn#sATE NI BUNREL
1: BmaSATE AL BN ET B

17




7.1.2 CPUBSSR N XS BR T RE A7

B JENMULFIDIVIES: 1647*80L, 1647/817

B XUHdRSRET

B CPUNSRAZZE4%: AUXC, DPL1, DPH1, INSCON

SH79F166AY & T 'MUL'FI'DIV' T4, 16— A8 2 -AUXCH TR e (AP 8 SRR e hr, LASEI16/85. 7416
PLIRFRIETE S, SRBIAUXCEH 4. EH BT, AUXCEHAZ IE N EF 8K .

CPUTEE AL G #E AFRUERL Y, "MUL'FI'DIV' 1R S A AFR #8051 8 1 4/F — 5. HINSCONZ AR NI B1)E, 'MUL'
FI'DIV'HE 4 HI16AL A E ThREWFT IT o

SH79F166A

U2 %%
B A B AUXC
MUL INSCON.2 = 0; 8frf#iz (A)*(B) (R VA=2a1] YA r]
INSCON.2 = 1; 16f7#5ix (AUXC A)*(B) (VA= Zat] R VA= [ A ]
o INSCON.3 = 0; 8frfiz (A)/(B) PR 71 RE
INSCON.3 =1; 16f7#5x (AUXC A)/(B) PR AL 71 RE (= A=
PAE-EiCE =T
4 F SR PR T e IR B AZ e RE 3 . FnitE B Fa £ Bl i & v DPTRIMI BT 2L 84 1841 iy 4 WDPTRL,
HAETe4DPTRISDPTREMRL, B— 16 AT f72%, Hmhi a8 FAIDPHLE R, (A7 15 %7 (38 FIDPL1%R R .

EATEERT UAE N — AN 1647 F A2 DPTRLKRACE,  tn] DL/E N2 AN ST I8 FF /7 % DPHLAIDPLL R AL B,
JEIL X INSCONF /745 H HIDP S B 1 80E OIE B A AN R84 i — A BT iR B (EDP TR S48 40 ik B il —
YRR BAR TR T

713 HER
Table 7.2 HiR R4tk FE A 1248
86H 761 #Fefr AL Fapr 3L Fofr F1fr Fofr
INSCON BKSO0 - DIV MUL DPS
EI5 w5 - W5 I S WA=
BAHE
(POR/WDT/LVR/PIN) i 0 i 0 0 0
s ALRFS i
FERR T BB B 2R T AL
6 BKSO 0: EPRFIRINRE R F45 710
1: BRI AR UL
16AL/8 AL RRIEIE AL
3 DIV 0: 8frkrik
1: 1647k
164L /8L FevkikFRAL
2 MUL 0: 8f7dfeyk
1: 16f73kik
BB TR e EFEAL
0 DPS 0: FIE+eEr
1. HdE+RER

18



- SH79F166A

7.2 BEMLBIE TR (RAMD

7.2.1 i
SH79F166A N IEAAAE IR AL T N RAMAISNERAM .. R 1 Y174 4% 25 (] /3 i -
B {KA7128F I IRAM (Msht NOOHZI7FH) A B R sl [al 8% S0k
EPL128F T HIRAM (il MSOHFIFFH) W RE[Al#: T4k
KRR DIRE % /748 (SFR, Hutb MBOHZEIFFH) HE8E#: T4k,
HMEERAME] BT MOVXHE A A4 1] .
FA128 7 T RAM & stk 2= B ANSFRAAE, EZEYRE | S SFRIGEZE DB . LB— N840 a5 T bk 7FHA Py 3
LB, CPURSLAMRIE T A f1H 4 28 FL R X 43 2 15 [ R AL 128 745 B #E RAMIE 2 15 [ SFR.
SH79F166ATE /M REE = MA/MEAL T 256 F1RAM, XHFEHIET . SH7T9F166AILHALE T 1971 LCD RAM (1EQH -
1F2H) .

1F2H LCD RAM
1EOH
OFFH OFFH
RESERVED
Upper
128 bytes SFR
Internal Bank0
Ram direct accesses
OFFH indirect accesses
80H 80H
Extenal
RAM 7FH OFFH
Lower
3 s
nternal Bankl
Ram direct accesses
direct or indirect
accesses
00H 00H 80H

W EFISMFRAMELE

SH79F166AT Hif: 4L i) [ AMERAM T 1 . 7] LU FHMOVXA, @RIBIMOVX@RI, A; Kifi 4MHK256 T RAM; 1
MOVX A, @DPTREXMOVX@DPTR, AXj #2755 T RAM.

FH P B 68 I XPAGE 2977 24387 M /M EERAM, (Y FHIMOVX A, @RIZIMOVX@RI, ATE4-EITT, A BEHXPAGEXRERE T
256 F i RAMML AL .

fEFlash SSPH T, XPAGEWEEAES BUAEEAE (FENSSPET)

722 78
Table 7.3 i 7 7L 7 1748 (XPAGE)
F7H FEIhL Fehr F5hL afr k%A Fohr Hifr FEohL
XPAGE - - XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
=5 - - IEWAE I I EWAE =I5 A
gL DAk
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
o= BLFFS PiHH
7-0 XPAGE[5:0] | RAMTTi% 4% il fir

19
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7.3 Flashf& it 28

7.3.1 i

Flash 7222045 16 X 1KB [XH, ik 16KB

7 A H R 3 Bl P9 ZR BE AT S A RN MR PR 81
TELEmFE (ICP) BB N SRR FRAE
SCFFREAARS i X A5 R AN G T

AR R %70 100000 K

BIARAFER: £/ 10 4F

fRTh#E

FFFFH

Reserved

3FFFH

03FFH

EEPROM Like Data Block Program Memory Block

0000H 0000H

Information Block Program Memory Block

SH79F166ANTEMETEF LD A B 16K AT 4 Flash (Program Memory Block) , A LUEIE fEZegmFE (ICP) A AN X H 4
2 (SSP) A X Flashf7f#siflE. &N HX 1024775,

SH79F166AIL N B 1024711 FIZREEPROMATAifs X F TAFHUH P 4l , AN X 25671, mdta X,

Flash#4F & X:

ELegmFE (ICP) 1:: B FlashymfEasXfFlash7- i aeidb 1T, 1. SH#AE.

BX AL (SSP) . /R FEA st fEProgram MemoryH, StFlashfEifasdbirst, . 51k,

20
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FlashfFf 88 3037 DU T 34k
(1) RBFPEHE R
SH79F166AM D LRI T A P AIDIR M T e 22 &4t . B XA AR T
RIDRPHIERO: VS ILAT M IR FE RS 10 5 NARIUERE COREFRRERIERR)
RGP L RVFAE IR FAb R X FEEMOVCTE AT R E, @it SSPA I 1T 48 /'S N1 -
FA P b2 R B 2780 7 Koz — 7 se 58 RIS AR 4 2 s A 1 15 g
1. Flash#R 2 85 7EICPELC R B A R RI AL,  DAE AT R PR3P 0
2. SSPHLAA LRI LRI da B X G A2
(2) Bikipx
TG Ry HIB PR W], AR BR R E ARG SRR T 12T, RIBIET, IR AL, (HREA S RZEEPROM
TEAEIX
FH P 2 F R 30 5 3 8 58 A R B -
FlashZi 228 fEICPIE U AR R BR 18 4, IEAT SR o
SSPHIA L RFEEAR R
(3) B Xk
XA SRR TR R X . R PR (SSP) MFlashémfe 8% AR B AT iZ 81 4F
# APFE A BAT ZAAE, DO IE P IE be X ARAD AR A
#i i FlashZmFE 2R AT A, DZ0AE 1 Fride fel X ARAD CRy 2 il 1 00 .
FA P A 254 R B 270 7 Rz — A e 58 B DX PR R«
1. Flash#4mfE 85 EICPELR i X R 4, AT I X 4 %
2. @it SSPIfE R B X EERRTE 4, TR B ERNAERX HRmERETD .
(4) Z.EEPROMYEfiE X #81%
HKEEPROMAFfi X HE R M SRR REEPROMAZE G X F I 2R . I TE/F (SSP) FiFlashZmfE 4 &8 BEPAT %I AE -
F P Zifs R 312877 Kz — 74 e 58 R EEPROMATfifh [X 45 % :
1. FlashgmfE 23 EICPHE Kk I 2REEPROMAE- il X #2fRrTE 4, HEATISEEPROMAE it X #2F% .
2. BT SSPIfE K HIZSEEPROMAE il X #E 54, HEATIREEPROMAE M X #25x (PEME X ARMIEET)
(5) BARAE
B/ 5 ARG AR TT LK ARRS M Flash 76 28 Rt Bl S N . I REF (SSP) FFlashsmfe s #l AP AT %4k .
#r i PR BAT 2, AR L priE S X p AR R 1. AR BES®, RSy SREE AT
MR PAT LA, DR 1 FT ik B X A AR A =0
F P A B R B02F0007 32— g 58 RS ARG :
1. FlashZm 2 3 7EICPH R S 13RS 4, #E4T 5 A4S
2. B SSPYIRER M B AL HE 4, AT BAEARID .
(6) BEKEEPROMEMEX
/5 ZREEPROMA-if X 3 /E 7T LA 203 MIREEPROMAEiE X it HHEK 5 N . P FET (SSP) FiFlashgmfE#s #RREPAT %
A
F P R 5128007 Rz — A BE 58 R S 2 ZXEEPROMAFfi% X :
1. FlashgmfE 24 7EICPRL R &k H! B i ZREEPROMAEE X 464, #HT 5 /1525EEPROMAERE X .
2. IFSSPYIRE K i 5 REEPROMAE X H5 4, #4T B /E:2XEEPROMAZAE (X

FlashfZ g 28 EIC 2
BiE ICP sSSP
RAGLRY CHF ASCHE
o X HE B TR (CRR4AAD TR (CRR4AAD
BARPERR CHF ANSCHE
KEEPROMAE il X #:% CHF XHF
5 ISR TR (CRR4AAD TR (CRR4AAD
/5 REEPROMAEA# [X XFF XFF
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7.3.2 ICPHER F I Flash#fE

ICPE A il it FlashZw 2 8 5 MCUBEAT 4w 2, AT AFEMCUMRTE F AR LG HFE. ICPART, P RGNS Flash
TR R IB IS ICPAFEH: D R B Flash 76528 . ICP4mFEH: 5565 (Voo, GND, TCK, TDI, TMS, TDO) .

HfEan T HANITAGH| | (TDO, TDI, TCK, TMS) #E AR, RAHREEHEHRAAN TG, CPUAL Reilt N 4ufs
P, TN TE S % FlashRTEsE H Ffam .

FEICPHE R, BT 64k D mFE 8t R 52 T B FlashifE. FUNHFRE S A BUR, FrelE A miE s gmient i P R B4 e
AR AT (Vop, GND, TCK, TDI, TMS, TDO) MR B Hsk, mTEFR.

Flash
Programmer

MCU

VDD
TMS

TCK

TDI

TDO
GND

| b o o ooogl

|D oo DDD|

To Applicationg v |
Circuit el

gl

=

=

Jumper

2R HICPAE AT HA RN, B R IR AT A0 B AT $ 4 -

(1) FETFEAIRFERTHTITBEZE Gumper) , MUSEFH HL B 23 B9 R 51 I
(2) H b5 gmAE 5| I B amAR s AR R 1, AR

(3) LSS R T AL Ae e 10, TRk W 5 0 L

22
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7.4 X BEHE (SSP) Ihik

SH79F166AS #SSPIfE. InF ik B X R PARY, FI S o] DLSHE B X AT e e . — Bz Xmie, WEZ
J DX MR 2 BT AN BE 1 FE IR R AR

SH79F166AM & — A& J 35 i 2 LU 4 iR N SSPHL R S ERID I iR &1k . A NSSPHIZ, IB_CON2 - 52700 L4 &
%M. IB_CON2 - 5 45 E 26, NI FELHEANSSPR
7.4.1 S8R
Table 7.4 YrfE bk B35 77 2%
M TFRFIREX, —NFX 0245 H, FrBE XU T:

F7H FE7HL FEehL F5hL FEapr 3L FEohr e g (074
XPAGE - - XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
=I5 - - EoWiE] W5 W5 w5 I I
BAHE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0

Préms PLRFS i

5-2 XPAGE[5:2] | #i4mfEMFfgoum X5, 0000fXRm X0, LAULEHE

1-0 XPAGE[1:0] | #i4mfEmIAEfE 5ot 2 ik

Table 7.5 #EER/Yn A2 B X 3% 48 75 47 5
X1 FZEEEPROMZZHELX, — N IX 4256 7 7. #riras e X4 T :

F7H H|IHL F6hL H5hL Har 3L Fohr g HE A FOhL
XPAGE - . XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
"5 - - e w5 w5 e e E9IE]
BAE i i
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
hr s (0K in L]
5-2 XPAGE[5:2] | FEHRR/mFE X I o X
1-0 XPAGE[1:0] | X}25EEPROMJIX, 00f8#Hh0, HitHe

Table 7.6 4nfe A bk mFe & 1725

FBH, BankO $7hr SEehr $541 SEAhL S3hL 2hr DA Sohr
IB_OFF | IB_OFF | IB_OFF | IB_OFF | IB_OFF | IB_OFF | IB_OFF | IB_OFF

IB_OFFSET SET.7 SET.6 SET.5 SET.4 SET.3 SET.2 SET.1 SET.0
BI5 A SAIC] SAIC] s 5 B5 VG 5
BEArfE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
fré s MRS HiEA
7-0 IB_OFFSET[7:0]| #4uf2 B4k 5 k8 hr ik

23
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Table 7.7 Jafe HEE 577 2%
FCH, BankO E-¥Z10A Feht F5hL g 2livA 3L Fofhr Fifr Fofr
IB_DATA IB_DATA.7|IB_DATA.6|IB_DATA.5|IB_DATA.4|I1B_DATA.3|IB_DATA.2|IB_DATA.1|IB_DATA.O
"5 5 EAE] 5 5 5 FEiE] [ERAE] [ERAE]
HAME
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Préws PLRFS i B
7-0 IB_DATA[7:0] | f4mFE s
Table 7.8 SSPHI k2 17 4%
F2H, BankO £ Y2104 6L B5hL AL 3L FofL FAHL ZBOfL
IB_CON1 IB_CONL1.7|IB_CON1.6|IB_CON1.5(IB_CON1.4|IB_CON1.3({IB_CON1.2|IB_CON1.1|{IB_CON1.0
=g EWE S W W T W W W
SAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
w5 MRS |
SSPEAEIEIRAL
7-0 IB_CON1[7:0] OXE6: il [X %
OX6E: f7fi . ocsmiz
Table 7.9 SSPIR =l 27 17781
F3H, BankO £ Y2104 F6hL FEEhL AL 3L FofhL FAHL ZOfL
IB_CON2 - - - - IB_CON2.3|IB_CONZ2.2|IB_CON2.1{IB_CONZ2.0
w5 - - - - w5 s g g
SAE
(POR/WDT/LVR/PIN) 0 0 0 0
AR ALRFS i
3-0 IB_CON2[3:0] | %ZTRN05H, 7 NFlashmfers 22k
Table 7.10 SSPifEE il % /7452
F4H, BankO =427 Hehr H5hr Hafr 37 Bofr ifr Fohr
IB_CON3 - - - - IB_CON3.3|IB_CON3.2|IB_CON3.1{IB_CON3.0
®I5 - - . - S 5 E9c] Ec]
gL DAk
(POR/WDT/LVR/PIN) 0 0 0 0
o= BLFFS PiHH
3-0 IB_CON3[3:0] | %ZiN0AH, % IFlashdmfeks o2&k
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Table 7.11 SSPIR L= A7 17283

F5H, BankO B Fehr F5ht Fahr F3fr Fofr g NE DA F0ohs
IB_CON4 - - - - IB_CON4.3|IB_CON4.2|{IB_CON4.1(IB_CON4.0
25 - - - - FEEE] IEHAE] FEAE] FEAE]
=LA
(POR/WDT/LVR/PIN) i i i ) 0 0 0 0
RS MRS ]
3-0 IB_CON4[3:0] | %4 909H, 5 NIFlashgmfekasil
Table 7.12 SSPiifE i 27 7454
F6H, BankO FINL 6L 5L BaAfr B3fL oL VA g 10)ivA
IB_CON5 - - - - IB_CON5.3|IB_CON5.2|IB_CON5.1{IB_CONS5.0
5 - - - - s A ST ST
SAHE
(POR/WDT/LVR/PIN) 0 0 0 0
hr g5 RLRF5 L]
3-0 IB_CONS5[3:0] | &2 N06H, 75NIFlashymftlsa& ik
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7.4.2 FlashiZ#IF 2 E

Set IB_OFFSET
Set XPAGE
Set IB_DATA
Set IB_CON1

| IB_CON2[3:0]#5H | |

Set IB_CON2[3:0]=5H |

IB_CON2+#5H

ELSE

Reset
IB_CON1-5

Sector Erase

IB_CON3+#AH

IB_CON4+#9H

| Set IB_CONS5=6H |

IB_CON1=E6H
&IB_CON2[3:0]=5H
&IB_CON3=AH
&IB_CON4=9H
&IB_CON5=6H

Programming

26

IB_CON1=6EH
&IB_CON2[3:0]=5H
&IB_CON3=AH
&IB_CON4=9H
&IB_CON5=6H

.
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7.4.3 SSPHRETEEEM
NHEARITR 52 iSSP FE, F 7 8 g5 DA R D IR
(1) AFRIE/EBERE:
1. MR T
2. WIEH L B XPAGE, IB_OFFSET;
3. iR T E, KEIB_DATA;
4., RGP % EIB_CONL - 5;
5. ¥ IM4A-NOPHE 45
6. JHihAgfE, CPUMHEANIDLER; 55 M5 H 308 HIDLER S ;
7. WNTEARLE S NEHE, PR R 25,
8. XPAGEZ 783150, WA Wik,
(2) AT X #5%:
1. <M rp T
2. AR B X % B XPAGE;
3. #HRGF % EIB_CONL - 5;
4. IIMANNOPHE 4
5. FFiG# R, CPUN#E NIDLERREI; #ERR RIS B 3B HIDLER R
6. WNTE E AL B, PR 25,
7. XPAGEZ /72481150, Wik,
(3) EEL:
f#F“MOVC A, @A+DPTR’E{ & “MOVC A, @A+PC’154 .
(4) ST REEPROMIX 1%
% T 2REEPROMIIEVE A T-Flash(f#e/E,  BIZEMIER()/Q)/(3)E 4> itk . X B T
1. 7EXTSREEPROMEAT#E R . SR Z AT, N fet4 FLASHCONZ /748 iR I FACHL B 1.
2. Z5EEPROMH B3 X 2567, TMiAZE1024FT
MR
1. ZZEATEE F200kHz LU (RFLASH 9 1E 75 9
2. B 7N BEEPROMAZSERT, AATHFAC 17750
FLASHCONZF {7 8% R W 1
Table 7.13 Vi M= %5 77 %%

A7H, BankO Y4 1A F6hL FEEhL AL 3z F2fr FAHL OhL
FLASHCON - - - - - - - FAC
LS - - - - - - - 5
BAHE i i i _ _ - - 0
(POR/WDT/LVR/PIN)
Préms PRFS TiH
7-1 - LREE AL
Ui In) 42 1
0 FAC 0: MOVCig4 83 SSPIIfitiJj il Main Block [X 15
1: MOVCHE4 B4 SSPIIfAE M ZXEEPROMX 12
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7.5 RGN B IR 25
7.5.1 itk
TRFAFMR G AR 32.768kHz R IREs, MAIEIRES, PREIEIRES AN H12M/128K RCHR % #%
ARG SI (XTALL, XTAL2, XTALX1, XTALX2) MARMRET; #2500 che A 1 fhali 4 2 i g
M 12MHz RCIEY; 28
P 32.768kHZ I i FE %
PN 7 ZR G ) AT
7.5.2 e XL

SH79F166A LA P FBHS £ LT

OSCCLK: MAANTTIEIRY 228 (MXTALHIA1I32.768KkHZ A 1B TR A%, d R IEIR o M P IR 2 DL A2 Y #512M/128K
RCHRZ#%) - IR MR G # B 8. fosci® X HNOSCCLKIIMIR . tosciE X NOSCCLKIH & 1.

OSCXCLK: M3MTTEIRG A A A CAXTALXHIN 1 i 7 I R 28 R P B 1S R 25 DL L W EI12M RCIRW &%) & AR MR
Zas BBl . fosex B X NOSCXCLKAHIAR . toscxiE X NOSCXCLKIF & # .

TER:

YA ATHOP_OSC /420011, 0110, 1010, 1101 /47 (32.768kHz/128K #ii % A8 4 4 #% o, 1E W ACHIA T 27 95D, OSCXCLK
AAFTE

WDTCLK: WHE I THRCIRG #I 8. fworiE XOWWDTCLKHIAE . twor i L AWDTCLKI & 1A

OSCSCLK: RGRf £ 4R s M N . X AE PR 2 IOSCCLKE #H OSCXCLK. foscsiE X NOSCSCLKHIAI o
toscsiE X NOSCSCLKIT) & # .

SYSCLK: REETHN, RGN TP . XA CPUTE 2 I 81, fsvsiE XUNSYSCLKIAIR o tsysiE
SCHSYSCLK A o
7.5.3 iR

SH79F166AS F5F IR a5 Y: 32.768kHz A i IR 2%, AR IR 2/ P & IR 4% (2MHz-12MHz) Tl $RCHR ¥ 45
(12MHz, 128K) . ¥k 4 R T IR B AR IE OP_OSC YL (FE AR IE I F 1) « SH79F166AH 4 Mk % 5] Jl (XTALL,
XTAL2, XTALX1, XTALX2) , W] PAMAFMRY #2882 A DR el s 2 bt 8. X L2 RIS IEIOP_OSCHtE (P MLARY
RIS o IR A7 A SR B ik P R it R G B L RFCPU B AP R %%
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7.5.4
Table 7.14 R eh i A7 4%
B2H, BankO E-¥Z10A Feht F5hL g 2livA 3L Fofhr Fifr Fofr
CLKCON 32k SPDUP| CLKS1 CLKSO SCMIF HFON FS -
215 s w5 Edict 5 w5 EdIct
HAME
(POR/WDT/LVR/PIN) ! ! ! 0 0 0
DS PLRFS i B
32.768kHz S A i PR 2% s AR =i hr
0: 32.768KHz#k %7 & ML, HEHMEO.
1: 32.768kHzRY; #id i, mafFaEasrEL.
WA ARG RAERMERNEL, N EmEA, BIIRMEAEN, A3k
. 32k SPDUP 1, HLIINIHE32.768kHZRF ALk, 4675 .32.768KHZ IR 3 7 B4R 7]
- WERE T, AW LR E 18EH0. thindk A di izl (Power-down
mode) ®i, TTLUEAIEL, BEA MR S & .
NAZE R H132.768kHz i, (WAZiE0) , AT RAMFEHR. R
RALZETOP_OSC H10108k 1101/ (i£3%32.768kHz AR % 5%, 1 WD =
), BB R
RGP INEE S 2%
00: fsys = foscs
. 01: fsys = foscs/2
6-5 CLKS[1:0] 10: fsys = foscs/4
11: fsys = foscs/12
W%k $832.768kHz R % 25 NOSCSCLK, ILizfilfr k.
OSCXCLKFF=Hh S 1Eae
0: XMOSCXCLK
3 HFON 1: #TJFOSCXCLK
HARMETOP_OSC0011, 0110, 1010, 1101 (1%$%32.768kHz &4k
ARE128K N HIRCIR T #%, W NARFEIETE ), HLEHA A 25
LB S A
0: #%$%32.768kHz/128kHz JOSCSCLK
2 FS 1: %EFFEOSCXCLKHOSCSCLK
HRAERMLETOP_OSC {0011, 0110, 1010, 1101t (%k$32.768kHz ARk
ARE128K N HIRCIR T #%, W WMARFEIETE ), BLEsHA A 25
TR

1. 25/Ci44 HOP_OSC #0011, 1010#4/, OSCXCLK % /4 &#12MHzRC ; =5 /Ci4% %OP_OSC #0110 .2 #1101 #f,
OSCXCLK AMMXTALXFIA [ 8 1 1R A2 ] 55 1 1 75+

2. 2L IHOP_OSC 40011, 0110, 1010, 1101, HFONZAFS 7% 4¢;

3. 2HOSCXCLK /EAOSCSCLK A (115142 %, HFON = LAFS = 1), HFON - GEH 150 ;

4. 250SCSCLK 432.768kHz/128K L7 ##OSCXCLK A, #4125 1fOSCXCLK K IEHNES, Mt L IR i E
a. WEHFON =1, 77/HOSCXCLK

c. #EFS =1, ##OSCXCLK /EAOSCSCLK

5. 250SCSCLK MOSCXCLK 7[5/ #/32.768kHz/128K fif, JILs AT #5 1L - A B 16 )4 14 7«
a. FS/7730, #£#832.768kHz/128K /£ 4OSCSCLK
b. Z57L TNOP 754
c. HFON/7780 (SFIEIIFE)
d. /754 -T\NOP 754
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7.5.5 RiFASHRE

(1) OP_OSC = 0000, 0011: WHRCIE# %, XTALFIXTALXS|HIE1/O3:H

XTALX1 |——

XTALX2 f|—

XTALL [|—

XTAL2 [—

(2) OP_OSC = 1010: MXTAL%iA32.768kHzdt ik iEIRes, PERCIRS %80T LMERE, XTALXS|IS51/04LH

XTALX1 |——

XTALX2 [—

C1

XTAL1

XTAL2

R

[ 32.768kHz 4

—_

-

Il
L
c2

(3) OP_OSC =1101: MXTAL#iiA32.768KkHz M A 1EHRES, MXTALXHIA2M - 12M AR #3080 & i PR 2+

Cc1
XTALXL T c Htay
Hil 1ys
. ;:I Ceramic ==
XTALX2 |=p 7 I
calf
11.C1
XTAL1 T LI
[ 32.768kHz ¢
XTAL2 1 ”
c2

(4) OP_OSC =1110: MXTALHIA2M - 12M fi /A PR 4% /MR Z i R 28*, XTALX3| 51103

(5) OP_OSC = 0110: HNi#128KHz RCIR% %%, MXTALHIA2M - 12M b /AR 4R 5 /0 o i R 258, XTALX S| I 51/03:

XTALXL ——no
XTALX2 |———
c1
XTALL [T T it
HeH Crystal/ |
Ld!5|:| Ceramic
XTAL2 { {}
c2

XTALX1 pb———
XTALX2 |—
C1
XTALL [T T it
HeH Crystal/ |
‘_lg:]‘E Ceramic =
XTAL2 {}
c2

X IRHBEAESEREL, (E/HE R ZashS, @RI NBLOK R 1 I -
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7.5.6 iR BB AL F
W B PR R
AR c1 c2
3.58MHz
4MHz
AR
AR Cc1l c2
32.768kHz 10 - 12pF 10 - 12pF
4MHz 8 - 15pF 8 - 15pF
12MHz 8 - 15pF 8 - 15pF
TR
(1) FFHEBERESH

(2) LAL B BT TR A A IR FLE 17, FEFEREAE

(3) WEE B EIHIBR L HIFH 2%, P W G A T T FE BT Tl i i AR A5 H 1
TER T B IR A i T IR AR BT, P 75 P IEIR AR AL 77 BRI e ] 2 LA S 7517 (1 o
1F & Snttp:/iwww.sinowealth.com L{ R 752 7 2 1 17 18R A7) s
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7.6 RGABF AR (SCM)

TR ARG EENE, SH79F166A S A — M RGP liia (SCM) i, tH AL oh HILEE (Fltn. S ERIEY 2=
PREE) , WESCMIEH L OSCCLK A 2h J1# 2 Py 32k 8F, [FI RGN 8 s br B (SCMIF) #iE1, MEAFESCMALYY
W E 1N, SCMEHUES = El. RIMNBIRG S IKE T/E, SCME2YIHOSCCLKRI MRS 7%, #R 5 SCMIFHL H 5hiE0.

P

SCMIF W H BEaF 7%, N BERITFAFE0 2024 1 .

ATRSCMIFJE0, SCMFEA LI 11 ] 50 ] 1 2 7 ZE0T 1 it e B BT 9 IR & o

IR CHT Tt FE N RC IR 45 (EIACITET = 71D [EXOSCSCLK, R L 1] # 4 #2561 AT -
Table 7.15 RGihT#hiE 25 745

B2H k-9 Zive ZHehL ZH5hL BApr H3hr #2hL e FEohL
CLKCON SCMIF -
&g Hisk -
BAHE 0 _
(POR/WDT/LVR/PIN)
Préms PLRFS i
ARG pIaiEtr AL
4 SCMIF 0: F/N RGN IEH BT
1: Fon RS el rE
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7.7 /0% 1
7.7.1 bk
B A1 RA /O H
B /O A 5 H e DRt
SH79F166AFE 417 7] 4 F2 XL [ 1/O %t 1 o Jiip 1 A4 £ A7 A7 A Px rf o BEANVO A P BT L b vLRH o 3 11 92 1) o A7 4%
(PxCRy ¥ il i 2 A o N B i o 23 /RS R, 3AN1/Od 1117 A FPXPCRY {2 il Y N 8 Lz LB (x = 0-6,y = 0-7).

SH79F166AM A Lel/O 5| HIRe ik BT Re . A ThRE A VRS, TECPUTALEMR Je Bl LB S D RE P o . (T W A3t
R .
7.7.2 AR
Table 7.16 3ifi 4% il 2 7 4%
E1H - E5H BThL FHefiL H5hL Fafr 3L Fafr H1hL HofL
POCR (E1H, Bank0) | POCR.7 | POCR.6 | POCR.5 | POCR.4 | POCR.3 | POCR.2 | POCR.1 | POCR.0
P1CR (E2H, Bank0) | PICR.7 | PICR6 | PICR5 | PICR4 | PICR.3 | PICR2 | PICR.1 | PICR.O
P2CR (E3H, Bank0) | P2CR.7 | P2CR.6 | P2CR5 | P2CR.4 | P2CR.3 | P2CR2 | P2CR.1 | P2CR.O
P3CR (E4H, Bank0) | P3CR.7 | P3CR.6 | P3CR5 | P3CR.4 | P3CR.3 | P3CR.2 | P3CR.1 | P3CR.O
P4CR (E5H, BankO0) - - - PACR.4 | P4CR.3 | P4CR.2 | P4CR.1 | P4CR.0
P5CR (E1H, Bank1) - - - - P5CR.3 | P5CR.2 | P5CR.1 | P5CR.O
w5 9G] E9i] s E9e] E9e] s E9IE] E9IE]
(POR/W%%{LEVR/PW) 0 0 0 0 0 0 0 0
fr g (0K in= UL
Uit 1N s ) B A R
7.0 - g’_gciy: 07| 0 HABLR
’ 1: i
Table 7.17 ¥ [ -7 F SH 3% ) 7 772
E9H - ECH E-¥L1A Fofs F5hL Fafr 1 17A F2fr F1fL F0ohz
POPCR (E9H, Bank0) | POPCR.7 | POPCR.6 | POPCR.5 | POPCR.4 | POPCR.3 | POPCR.2 | POPCR.1 | POPCR.O
P1PCR (EAH, Bank0) | PIPCR.7 | PIPCR.6 | PIPCR.5 | PIPCR.4 | PIPCR.3 | PIPCR.2 | PIPCR.1 | P1PCR.0
P2PCR (EBH, Bank0) | P2PCR.7 | P2PCR.6 | P2PCR.5 | P2PCR.4 | P2PCR.3 | P2PCR.2 | P2PCR.1 | P2PCR.0
P3PCR (ECH, Bank0) | P3PCR.7 | P3PCR.6 | P3PCR.5 | P3PCR.4 | P3PCR.3 | P3PCR.2 | P3PCR.1 | P3PCR.0
P4PCR (EDH, Bank0) - - - P4APCR.4 | PAPCR.3 | PAPCR.2 | PAPCR.1 | P4PCR.0
P5PCR (E9H, Bank1) - - - - P5PCR.3 | P5PCR.2 | P5PCR.1 | P5SPCR.0
BI5 9] E9E] E9C] iEC] e w5 e e
(POR/W%%{LE\/R/MN) 0 0 0 0 0 0 0 0
bréw s PLFFS P
PXPCRy B\ Eﬂ%ﬁ#ﬁﬁﬁl@ﬁ?jﬁ%ﬂ
7-0 X =05,y = 0-7 O: PUfs Ehir HL P ]
1. NE_ERHETF
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Table 7.18 ¥ 305 %5 77 4%

80H - COH - ¥LA Fe6fr 541 Fafr F3fr Fofr Fifr Fofr
PO (80H, Bank0) P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
P1 (90H, BankO) P1.7 P1.6 P1.5 P14 P1.3 P1.2 P1.1 P1.0
P2 (AOH, BankO0) P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
P3 (BOH, BankO0) P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P4 (COH, BankO0) - - - P4.4 P4.3 P4.2 P4.1 P4.0
P5 (80H, Bank1) - - - - P5.3 P5.2 P5.1 P5.0
"5 5 EAE] 5 5 5 FEiE] 5 5
SAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
SRS PLFFS LA
Px.y S Sp b e 7 B
7-0 x =05,y =0-7 | HIHEG A
Table 7.19 v IR B A 74
EFH, BankO HILL EBOHL 15 0A AL BH3LL B|2LL BANL HBOLL
P0OOS - - P0OOS.5 | P00S.4 - - - -
w5 - - s BI5 - - - -
SAE i i 0 0 ) i i i
(POR/WDT/LVR/PIN)
S-S PLFFS TiH
POOS X v O oyt AR ik 4%
5-4 X = 54 0: 5 s s 4 = CMOSHES: 4
1: 5] B AR AN T8 T g

JER: P0.4, PO.557 11 AN-HEHTFFHRAO,  [HAZ M 5 17 H#1 /A 720N bp+0.3V .
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pXITR
7.7.3 3 A BRI
SFEN
[
PXPCRy 4DO ! OutputMode | ! InputMode |
i i
\ N .
: P ;
. .
' Voo ! Voo ol 3 0= ON
PxCRy o ! I (Pull-up) 1= OFF
. :
4 %4—‘% b F—%
. b !
Write ' P ] V0 Pad
i 1 T ; U
. i
Data Bus Data D—f—{ : ' :
Register ' . H
. =
Read Port Data Register | TTTTTTmoooost momooommooood
Read 5
l Read Data Reg Selection
0: From Pad
P 1: From data register
~J 0= OFF
1= ON
\
Second
O<} Function
Read Port Pad
TR

(L) FA T 1 LR AT B L 5] I T
(2) #1355 T BRI A ST Fl, — M a5 OB a7 7 At IR, 57— Fl e BT L 5
(3) HEEIESTIX 5 -2 G5 SR LA 7y, TR ETESEE T B -F.
(4) B ITAE IR ML THEE, X5 1 SR AR5 3 LT S 2 17 4%
7.7.4 3 O3EH
A1 LA /Oy B Be 3L AR RS B8 = FhRE R D k. R R e G dac A A0 0 vy P B e ARG RO RN -
1E5| R E B 5l R /M bRE R A R m e, R EIM TR R X EE A S 2 AR S
RACZ IR CUnFBE REFIE) , BARERERIR A HThAE, EIERRM e R IR R vr. R BB ThEe b4 5
oG, AREIS A BV ERMR ML e g Thfe . b4 F B A b R4 i) o
Y RVF O NS DR, B P AT RMEIPXCR. PXPCR (x = 0-5) , {H{ES FHMHEThAs AR (3T, XEHEEAR S
St CURAS o
2 Vi H A B DIRERT, AR I B S B R g BIEE SR AR AR A, I D 9] BME R, BRI ARH
TYIRER .
PORTO:
- LCD Segment 17-19 (P0.0-P0.2)
-PWMO1: PWMOl%iH (P0.2)
- PWMO: PWMO%i it (P0.3)
- INTO: #MBH N0 (PO.4)
- INT1: #hEBH ML (PO.5)
-INT2: 4pBrHl2 (P0.6)
- INT3: 4MBFW3 (PO.7)
- T2: SEN 32405 NS RIS Bh i (PO.B)
- T2EX: SEN 2§28 4 /Am /7 454 (P0.4)
- T4: SEN 34N ERE NS RIS Bh 4 (PO.3)
- XTALX1: Fi#FEHmA (PO.7)
- XTALX2: T afmt (P0.6)
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Table 7.20 PORTOL FH71%

5IMmS | KR ThReE FAFBL
43 1 SEG17 DISPCON% 7% [{IDISPSEL {710 5 POSS 7 7 7% 1 POSOf; B 1
2 P0.0 76 EiR A
4 1 SEG18 DISPCON% 743 [{IDISPSEL {7150 5 POSS 7 f7- 7% 1POS 17 & 1
2 PO.1 76 LR AE
1 PWMO01 | PWMEN 745 FJEPWMOL7 E 1
1 2 SEG19 DISPCON /743 [{IDISPSEL {50 5 POSS 7 f7- 7% 1P0S 2 B 1
3 P0.2 76 EiR A
1 PWMO PWMENZ 775 IWEPWMOf; & 1
5 ) T4 T4C0N%’Tﬁ%§mTR4fuT4CLKsﬁi§1 (HAzh Eh) B{T4ACONZFLEHITACLKS
B0 HTCARL 187 2 T TRAN B 1
3 P0.3 T Bt
1 TIEX 70, 2, 37‘iﬁszc0N%ﬁ%§E@EXENzﬁiﬁlﬁEﬁfﬁlTPMOD%ﬁ%%E@
DCENfz B 180777 ;01 FDCENAIBO K EXEN2M B 1 (H B
3 2 INTO | IENOZ {7 HUEXOLELL, JF HLPO.AMI ABIR (L f i fF )
P0.4 T bR A
1 T2 T2CON#%fi4% (A3 LR TR267 & CIT 247 B18(CIT 21750 HT2MOD# 47
RINT20EM B
4 2 INT1 IENOZF 788 HHIEXLAL L, PO.5HI AR
3 P0.5 T A
1 XTALX2 | fRfigi&1
5 2 INT2 IEN1ZFFEHIEX2M B L, PO.6HAMER
3 P0.6 T A
1 XTALXL | XAk
6 2 INT3 IEN1ZF 72 HIEX3MEL, PO.7H AR
3 P0.7 T A
YER: 2 P00S = 30H #f, F/H3, AHE 7 FieHes .
PORT1:

- LED Segment 1-8 (P1.0-P1.7)
- LCD Segment 1-8 (P1.0-P1.7)

Table 7.21 PORT1: %13

SIM%mS | kS ik FAFAL
1 LED S1-8 | P1SSHE#MAHN AL (P1S0-P1S7) &1 HDISPCONZF 7 #5{IDISPSEL &1
27-34 2 LCD SEG1-8| P1SSH A HIAHMN 2 (P1S0-P1S7) &1 HDISPCONZTE 25 {IDISPSELIEO
3 P1.0-P1.7 | T Li&tHH
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PORT2:

-RXD: EUART##EHIA (P2.0)
- TXD: EUART#Efit (P2.1)
-FLT: #F A G | (P2.5)
- LCD Segment 9-16 (P2.0-P2.7)

Table 7.22 PORT2L %1%

SIS | kS ke RVAL
1 RXD SCONZFMMRENAMEL (H3h EH)
35 2 SEG9 DISPCON% /743 [{IDISPSEL {150 H.P2SS7 /7 4% 1P2S0f B 1
3 P2.0 DL EAE AR &
1 TXD T SBUFZF 748 5 #4F
36 2 SEG10 DISPCON%I A7 #5 [FIDISPSEL 0 HP2SSZ /74 FIP2S 117 E 1
3 P2.1 DA EAEBLERAN T &
1 SEG11 DISPCONZI A7 #5 [FIDISPSEL 0 HP2SSZ /74 FIP2S 21 E 1
37 2 P2.2 DA EAE AR &
1 SEG12 | DISPCONZ 174 [1IDISPSEL 70 HP2SS% 1 a IP2S3fr B 1
38 2 P23 | DLW A A
1 SEG13 DISPCON%I A7 #5 [FIDISPSEL 70 HP2SSZ /74 FIP2S 447 B 1
39 2 P24 | DLW ARG A
1 FLT PWMENZ; 745 FIEFLTA B 1
40 2 SEG14 DISPCON A7 25 [1IDISPSEL i7i%0 HP2SSZ {728 IP2S5/7 B 1
3 P2.5 DA EAE AR &
a1 1 SEG15 DISPCON A7 25 [1IDISPSEL i7i%0 HP2SS 3 /728 IP2S6 /7 B 1
2 P2.6 DA EAE LA &
1 SEG16 DISPCON% A7 #5 [FIDISPSEL 0 HP2SSZ /7 4 FIP2S 717 B 1
42 2 P2.7 DA AE LA &
PORT3:

- LED COM1-COM8 (P3.0-P3.7)
- LCD COM1-COM8 (P3.0-P3.7)

- AN4-AN7: ADCHi NifiiE (P3.4-P3.7)

Table 7.23 PORT33L %1%

SIMmS | RER Tite FVFAL
ADCH# £8} ICHT7-CHAf, FIADCONZF /745 IWADONALEF E 1, FF HSCH[2:0]
1 AN7-AN4 g
[RIAH R A B 1
5 LED C8 | P3SS #Ff7asAHN AL P3S7-P3S4 A& 1 H DISPCON 75 {7451 DISPSEL I
19-22 -LED_C5 | DUTY fi ¥ 1
2\7 ¢ 2 _ AN 2_3 oy AN 1’
3 coms-coms| P3SS wﬁ'—?ﬁ%i’]?i‘ﬁﬁjm P3S7-P3S4 fiE 1 H DISPCON #F {743 DUTY fi &
DISPSEL fiif 0
4 P3.7-P3.4 | UL LEMERATF &
1 LED_C4 | P3SS#H7asitAMN Az (P3S3-P3S0) & 1 HDISPCON {7 4 fIDISPSELFIDUTY
-LED C1 | frE1
23-26 2 COM4-COM1| P3SSTHFEas AR AL (P3S3-P3S0) E1HDISPCONZ1E#4 KIDISPSEL fiZ{&0
3 P3.3-P3.0 | LA LEMERATF &
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PORT4:

- INT40-INT43 (P4.0-P4.3) : AMdikrim A
- ANO-AN3 (P4.0-P4.3) : ADCHi A\l

- AVREF (P4.4) : AD¥#Z% L

Table 7.24 PORT4L %1%

5| %S etk Thee SRFAL
14 AVREF ADCONZ 745 MIREFCH & 1
2 P4.4 DL EAE AT A

AN3-ANO | ADCHZ 7728 ICH3-CHOMISCH[2: 0] #H Mz B 1

IEN1 27 1725 R EXAf7 AIIENC 27 25 (I EXSA3-EXS40/ 1, P4.3-P4.0% [ %
AR

3 P4.3-P4.0 | UL LHEEATT &

15-18 2 INT43-INT40

PORTS5:

- XTALL (P5.0) : IR #HIA
-XTAL2 (P5.1) : {RZ&%MH
-RST (P5.2) : &&5 M
-BUZ (P5.3) : M&myaeig
-T3 (P5.3) : EN 234NN
Table 7.25 PORT53: A %13

SIS | Kk ThRe VAL

1 XTAL1 ARG 3% T

® 2 P50 | LR HAIF A
1 XTAL2 ARG I 10

° 2 P51 | Bl REALE S

10 1 RST ARG 3 10
2 P5.2 ARG I 10
1 BUZ BUZCONZ 74 1 BZENA E 1

11 2 T3 T3CONZ 725 TR3MLE1HT3CLKS[1:0] =01 (H3ILED
3 P5.3 PA 1B LA &
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7.8 SENT 2R

7.8.1 fpitk
B SH79F166AH 4N EM 2% CGERFEE2, 3, 4, 5)
W ER A2 AARUERI8052, LA I R HON W] gm AR i H Th B
B SRR3R 160 A EH e A, ] UL TR i it
B R4 160 B EH e RS, ] LR B A R R R A 2%
B ER285,E 1617 H S E A e 2

7.8.2 jERT 882

WA BT AASs (TH2RITL2) BBE R E N — 16 T A4 K Us i, B /728 T2CONFIT2MOD# . B EIENOZ F4s
FRIET20i Re Aot sE T ge2rbilr,  (PEL M)

ENER20CIT2 R R G oh (B 2S) SUAMEEIIT2 (HH5Es) 1R N 23 BN . L BTk 03] i B TR2 ¥ 5
i g2/ H a2 B iE o AE A i .
TR 275 =,

SERS 22 4R TAE 720 P ER, WM eI A B E T a0, SR R A S AT g AR B . RCLK, TCLK
FCP/RL2FIZH A fe ik B ix ey 5,
Table 7.26 £ #5277 ik F

c/T2 | T20E | DCEN| TR2 |CP/RL2| RCLK | TCLK IR
X 0 X 1 1 0 0 0 | 16fudigk
X 0 0 0 0 0 . "
X 5 T 1 5 5 5 1 | 16hLEBhEEER 2
X 0 X 1 X )1( )1( 2 | BHEREER
0 0 3 | AT YmAind g

1 X 1 X 1 X . .
0 - T 3| AR B AR
1 1 X 1 X X X AN
X X X 0 X X X X | EnF2{E i, T2EXBER{SIH i

FR0: 16603k

e T, T2CONKIEXEN2ALH AN .

WREXEN2 = 0, ER#R21E 1607 ¢ I 2R ak i1 208y, WIRET2H: RFIiE, 48268 W B TR H 7™ 4k — AN il

WIREXEN2 =1, e 2E2PUTHIFIERME, (ERIESNEHANT2EX L) T BEEHAE S EEAETH2FTL2H 1) 4 B E 4 B 4 il 52 5
RCAP2HAIRCAP2LH, b4k, ET2EX EH TR HEES AR AET2CONTF HEXF2E K B . RET24 o iF, EXF2Ai g TF2—
e A — A il

System Clock 1

=0 ¢ Increment Mode
Cm2 S~ AL l_
|—| TH2 TF2
1 T2 =1 T ._| e
0:Switch Off
fl fl
TR2 L:Switch On Overflow flag
CP/RL2 1 > Interrupt
& hd + Request
A 4
EXEN2 [ ReaP2L | [ RcaP2H |
0:Switch Off
1 1:Switch On
*_ T2EX EXF2 —

External falling

Block Diagram of 16 bit Capcture mode (Mode 0) of Timer2
edge flag
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FR1: 166 BB ER T 8

L6 BN EH TR, a8 20] Bk s i i B st i 4. X N ThEE @I T2MOD A [IDCENAL Gt 3 e vk
. REEALG, DCENMLEALE N0, EIER2BIGEIE T . MR EDCENKS, & K485 23% 3 TH 2 el ot SR ok T T2EX
S L

HDCEN =0, il #FT2CONH [ EXEN2/AL ik 2 9 AN % 151 o

WIREXEN2 = 0, EN 242161 FIOFFFFH, /el 5 B TF2AL, [N 2N 2% H 36 P85 17 () 5 12 28 RCAP2H AN
RCAP2LIFI16f {H2E NTH2FITL2 %5 /745 -

WIHREXEN2 = 1, i HEIEAMTRAT2EX L1 T BRI ARRe Ak — AN 1667 B 4%, EREXF24L. WRET2H{#58, TF2FIEXF2
RLEBREF= A — A

System Clock 1

Increment Mode

=0
CMZ oo TL2 I I TH2 I TF2
=1 T
11—2 Overflow
0:Switch Off Flag

TR2 1:Switch On >

Interrupt
+ Request
| RCAP2L | | RCAP2H |

EXEN2 .
+ External Falling

0:Switch Off l Edge flag

T2EX 1:Switch On

1 . EXF2 [~

The Block Diagram of Auto Relode Mode (Mode 1)of Timer2 (DCEN=0)

¥ B DCENA SV B I #8238 38 - Sk sl it 3. 24DCEN = 18F, T2EXS| iEHt 57 b, MEXEN2#5HI TR

T2EXE LT[ e i 28 208 G TH 4. eI 83 M OFFFFHER H, A IR ETF200. ¥ H A8 7l 5| lERCAP2HAIRCAP2L |- [1]16
A7 AE B RN RE B A AT A

T2EXTEOT] {4 & I 9% 238 98 1180 . 4 TH2FITL2(){E % T RCAP2HFIRCAP2L MBI, I %e i . BATTF247, [FISFOFFFFH
E Nl

T e 28238, EXF2Ar#hs FMES BIAE170 . AW THET X T, EXF2AE iR E.

Clock — 3
=0 l ZP‘7 Interrupt
T2 |

Request
L TF2 il

_ J
T2 =1 T
1 > Overflow
0:Switch Off )
TR2 1:Switch On
] ’ RCAP2H |
1.T2EX=1 - Timer2 is up counter | RCAP2L | |

T2EX 2.T2EX=0 - Timer2 is down counter

The Block Diagram of Auto-Reload Mode ( Mode 1) of Timer2 (DCEN=1)
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FAR2: FHRFRERER

I 1 B T2CONZF 745 I TCLK AN/ B RCLKIZE 5 5 I 25 2/E i RF 3R R AR 2 o FRMCAR AN A AR B R 28 T LU, i e
IR} 28 24 R g B R 3% B U R I SR ARE R AR 9 53 — R ks R R A 3%

W B RCLKA/ELTCLKAE 2 I 2% 238 Ny pe i AR 2% 7 0, %07 NS B sh B E A7 AL

SENS #8213 H 2 RCAP2HAIRCAP2L %5 77 88 H MEL BN BN 2y 21 H5a%, (A S =4l

WHREXEN2# B L, fET2EXH_ LM TR BREXF2, (EASGIREE . KUY e b 28 21E N R R R A4, T2EXT]{E
R NN R R T

FEEUART J5 UL 3 r (¥ 56 o B 455 2 1 HH 3R AR T 47y fE Qe

SH79F166A

1 f —
BaudRate = x SYS ;CIT2=0
2x16 65536—[RCAP2H,RCAP2L]

f I
BaudRate:i X T2 :CIT2=1
16 65536 [RCAP2H,RCAP2L]

Timer4 L.’_’—£SMOD21
System Clock—i overflow 2
—-T-IZ

N
7 _RCLK
12 o -1\._/ TL2 TH2 I_' - UART receiver
D - + \T clock source
0:Switch Off /16 ——p»
TR2 1:Switch On —» oLk
=1 =0 )

| RCAP2L | | RCAP2H | - UART transive

T clock source

/16—

EXEN2

0:Switch Off ;
Timer2 Interrupt
T2EX 1:Switch On l/ P
% —»

Request

. EXF2
The Block Diagram of Baud-Rate Generator (Mode 2) of Timer2
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TrR3: AR P

T2 (PO.5) T AL FLf th5000 528 LU it B 1. 15 CIT2 (i FIET20ER:, {52 I 42 20F Jg il bl 2 5% . TR B B AN 11
SERT 5% .
X R 70, T2 o5 2 LN 50% s e

_ 1 fsys
Clock Out Frequency= x
2x2 65536-[RCAP2H,RCAP2L]

SE I 8% 208t AN A b T o i DASE IR 4 2 7T DA IR] I DR (R PR e 20 i 2 RIS B o

SH79F166A

0:Switch Off
TR2 1:Switch On

CIT2

RCAP2L RCAP2H

T20E
—¢O:Switch Off
T2 :Switch On
I, ¢ 2 Y, Suiteh On|
~J L=
EXEN2
0:Switch Off ’
T2EX Qi Timer2 Interrupt
1 1:Switch On Reguest

EXF2

The Block Diagram of Programmable Clock output (Mode 3) of Timer2

TEE:

(1) TF2 FIEXF2 ZBGE T EHT #8 2 I Wi K, 27 1 [ [ w1 o

(2) 2GR AN B B AT B 5 1 5% B TR2 FHTEXF2 K1, B LR (7 BEfE2 75 0.

(3) LEA=1 HET2 =14, #ETF2 BEEXF2 Y1 GEGIEEN 752 1.

(B) ZERT#E2 1F Ryt T RAE#50T, GATH2ITL2, S A RCAPH2/RCAPL2 ZiBig e fFF I ETITE, AUt 2 5] 826 15
HiE4

42



=

SH79F166A

EREE

Table 7.27 5T #3245 il 2 1745

C8H, BankO Y4 A g 1572 g 1572 g 2livA H3fr oI LA FohL
T2CON TE2 EXF2 RCLK TCLK EXEN2 TR2 c/T2 CP/RL2
pewi= 5 5 5 BI5 5 FEiE] 5 5
HAME

(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0

DS PLRFS i B

SE BT 32308 H AR B AL
7 TF2 0: it (MAIHBIFE)
1. ¥l (ERCLK = OFITCLK =0, HfE#FikL)
T2EXS| AN ERERN (T AR idr H 060
6 EXF2 0: TAMEFEMmN AR BRMED
1: Rz MR (INREXEN2 = 1, BEA#1)
EUARTOZ: AT e il AL
5 RCLK 0: ENZR4r L Rr R
1: ERF S22/ R R s R
EUARTOXR 3% i &hisshil Az
4 TCLK 0: BN ZR4r°E RIBW R R
1: sERF 27 KRR
T2EXSIH_ AR CTREE) RAEESRAHRMR S G /2 - Eshr
3 EXEN2 0: ZWET2EXTI I K34
1: YEM 2R MCNEUARTE 8 (T2EXUEZAFE Fhrda ) I, &M 2| T2EX
S E—ATRW, AR E K
TR B 2T AR ME 1E ) Ar
2 TR2 0: fFibER 432
1: JFEReER a2
SE I 2% 2.5 I 28 Bead O itk e AL
1 cIT2 0: ERTSTR, T25HAIENOM I
1 W EER T, LR B BB 4T T
WA ER T kL
0 CP/RL2 0: 1617H E TN AL R E I 21T H A%
1: 16477 SR T AE (1) I 28/ 1T 20 8
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Table 7.28 5E I s 20 4% il 27 f7 4%

C9H, BankO £ LA Feht F5hL g 2livA 30 Fofr LA FohL
T2MOD - - - - - - T20E DCEN
25 - - - - - - W= W=
HAME i i i i i i 0 0

(POR/WDT/LVR/PIN)

Préws PLRFS i B

SERT AL 24T RYEAL
1 T20E 0: & EPO.5/T2/E N A 51/Ov I
1. BEPOST2E AN S (FEFRRAERTTAO
BRI
0 DCEN 0: ZE1LERRE20E i i )it 50 s, eI 2R 24N AE NI g4 o
1: foiFsE i ge21F At it £ o
Table 7.29 5 I} 252 5 2/ SN B Z5 77 2%

CAH-CDH, BankO0 =92 Behr =47 A Eafr 3L oL - ML A FohL
RCAP2L RCAP2L.7 | RCAP2L.6 | RCAP2L.5 | RCAP2L.4 | RCAP2L.3 | RCAP2L.2 | RCAP2L.1 | RCAP2L.0
RCAP2H RCAP2H.7 | RCAP2H.6 | RCAP2H.5 | RCAP2H.4 | RCAP2H.3 | RCAP2H.2 | RCAP2H.1 | RCAP2H.0

TL2 TL2.7 TL2.6 TL2.5 TL2.4 TL2.3 TL2.2 TL2.1 TL2.0
TH2 TH2.7 TH2.6 TH2.5 TH2.4 TH2.3 TH2.2 TH2.1 TH2.0
BEI5 W= W= W= WIE T W W W
BAHE

(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0

hr s (0Xin L]

RCAP2L .x X e N
7-0 € I #R 2 B R EAR AR =L, x=0-7
RCAP2H.x
TL2.X N
7-0 SR S 2ARAL AL TS, x=0-7
TH2.x
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7.8.3 SERT 3

ENT2e32 1647 A E BN 2%, WA EUE FAERTHIFTLIY ], HT3CONZIE#45H]. IEN1IEZRMET3ME LR
VEERT 23 (BEWL AR &S

ERRESRA—ANTENR: 16067 A ER LIS ER 88, AT E T, A L TAEECPUT AR 5,

ENT 3 — A 16AI T E S E R S fE % (TH3, TL3). #THIMTLIW GRS, M/EEH SER AL, Suasn, MM
A . TRIALB L8 52 N 283 FF 4630 114k, & I 28 7EOXFFFFEI|0X0000% 3 B TF3M 1. % BNy, & I 28 5 #2747
L6 FUHE 1 BB R AT A A, THIS B th 5 3 2R A 2 48 B0 BB R B A 12 48

THIFNTLI 35 B AF 810 LA T M3 -

GHE: RRALE AL

BEERAE: Semif e R

SH79F166A

T3PS[1:0]
ISystem Clock ¢ Increment Mode Interrupt
—»| 0 Request
11-3 01 *— lP;egzazlng —>| 16-bit Counter I TF3 [—»
32.768kHz 10 L
Crystal Overflow
Flag
T3CLKS[1:0] —
0:Switch Off
TR3 1:Switch On TL3 TH3

The Block Diagram of Timer3

S8 B 283 1) A T AETE b B2

2 OP_OSCI[3:0] (i WAASE i & 45) #%51010, 1101, 0011880110, T3CLKS[1:0]7] LLi% /900, 01810, *4OP_OSCI[3:0]
N41010, 1101, 00115%0110K}, T3CLKS[1:0]7] LLi% A00801, 1072 TLRUH .

WIRTICLKS[1:0]500, ERFER3ANRE LAEAE R BN . WRT3CLKS[1:01801, T3ui D4 AT 81, i e$3n L L
P A S B b AR X (FE RGN i 3 A s A 20D . 24 T3CLKS[1:0]°4105F HOP_0OSC[3:0]:4#1010, 1101, 00115%0110,
SENT 2R3 0] DL TAE7E el A s e s i i a0, 24 T3CLKS[1:0]°4103F HOP_OSC[3:0]4~ 41010, 1101, 001180110}, ERT2E3
ATAE. PEW T

OP_0SCJ[3:0] T3CLKS[1:0] TARAE S A= TARFE S AR 5
00 YES NO
1010, 1101, 00118;0110 01 YES YES
10 YES YES
00 YES NO
441010, 1101, 001150110 01 YES YES
10 NO NO

A
1. AR GTHIATL3A,, ZHHRTR3 = 0.
2. LT3 T35 LT 1E S #1117 HTR3 0 B NS, W #53 AMETI H9 55 P T 17
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FE
Table 7.30 &} #3344 il 7 f7 2%
88H, Bankl ¥ Z0A Feht F5hL g 2livA $3fr $ofr Fifr Fofr
T3CON TE3 T3PS.1 T3PS.0 - TR3 T3CLKS.1 | T3CLKS.0
BEI5 W= W= W - W s I
HAE
(POR/WDT/LVR/PIN) 0 0 0 i 0 0 0
Préws DRSS i B
SERT AL 3% AR BEAL
7 TF3 0: Lkl (EfFE0
1: wH (Ef4ELD
SE B 2L 3T Lk AL
00: 1/1
5-4 T3PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SERT 253V HIAL
2 TR3 0: {FILERT#33
1: JFERE 433
SE R 28 3 i 2% Hs J o e AL
00: A%H &, T35 AEVON; M
1-0 T3CLKS[1:0] 01: T3ui HEIASMRE 2, BH3h B
10: #hMi32.768kHz ki k25 8k128k RC
11: R
Table 7.31 5B 283 8 2/ i+ 3 s 2 A2 28
8CH-8DH, Bankl E7hL Hehr H5hr BAfr 3 241 Hifr b= (0! VA
TL3 TL3.7 TL3.6 TL3.5 TL3.4 TL3.3 TL3.2 TL3.1 TL3.0
TH3 TH3.7 TH3.6 TH3.5 TH3.4 TH3.3 TH3.2 TH3.1 TH3.0
w5 5 5 5 5 5 EdiE 5 5
BAHE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
hrdws BLRFS 485
7:0 TEOX | ent s it s, x=0-7
TH3.x
Table 7.32 5N 253 8 #/i+ H8 s 2 /7 2%
89H, Bankl EIhL Feht FE5hr AL 31 v A F1AL - 0/A
SWTHL - - T5HLCON | T3HLCON
5 - - N =
gL DAk B B 0 0
(POR/WDT/LVR/PIN)
o= BLFFS ]
0: BLTH3AITLIM, REMENTIHHEEE
0 TIHLCON  STHIFITUSM, 2 [ (f T3 £ 2 7
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7.8.4 ERF 524

ENT 241607 AN EH BN 2. Wi AR FAERTHARITLAY  iH], HTACONZIE 245 H]. IEN1IEERSETAM B 17
VEERT 24l (PEW AR S

MTHAFITLAME S HS, FVEER 2R BT 28, S, SN 748 . TRAN B 1 e 284 a8 10 T 4. @4
TEOXFFFF2I0x0000%: i 3 B TFAN 1. i RIS, 2688 B A7 8 16 BUE EHT RN A A28, W THAM S #e e
SEERF AR EIE BRI E A5

THAFTLA S AF 8105 LA T M7 :

GHE: RALE A

BRRAE: dem e R
SERT AR AT

ERSAE =M TR 16 A EH 2%, B OB R A ARG TARE MR L1641 B s B e i 8. X =08
I TACONZF /A4 I TAM[L:0]i% & -
FR0: 1661 BB ERER 2

SEF2R47E )7 RO NL60L H B EHEN 8% . THAR A B EA60 i B 2E BT 28 80, TLAEMIKSAL . H1647 E N ZFFaEM
OXFFFF#|0x00003#1, JHuiliit, RSB TN EFRETF4 (TACON.7) N1, 1667 2 Fes A M a5, Wi i
VF S B 35 4 H0 I 0 7= A Hh i

TACON.OFF 728 I TACLKSALE RIS Bpi . MTACLKS = 10}, EN 234RINBECAAMEN B, Ta8i)E, THEEs 5 &5 17
TN, HTACLKS =0, ERERARIE#hIE N R GEn 4.

TACON.1Z 745 M TRAMN B LU VF Bl 854, HAE CH 484001 ER . TERVFEN 234201, BAEHMPVIGES N EN 2 E
WA

R TT A, T4 0 A Sha i B i . B RS AN THAR TLATR R AG TF 44 1A OXFFFFH 4, 4itsese it i, T4 o
ek e, RIS E I AR A AR S BT TR BT S, B R AL TAETE B 7 (T4CLKS =0)

System Clockl
T4PS[1:0]
Increment Mode Interrupt
=0 Request
TACLKS “Ng__~ | Prescaler —>| 16 bit Counter | TF4 |—p
=1T 1,8,64,256 f
1 T4 Overflow
0:Switch Off Flag

TR4 1:Switch On L T4

TACLKS=0

TC4=1
| TL4 | | TH4 |
The Block Diagram of Mode 0 of Timer 4

HR1: PEEFREAER

T B B TACONZF A7 2% 1 I TAM[L:0 N0 LIE #5728 I 2R ATE NI AR R R A 8% o U ¥ e I 85 24 Jy B 11 B2 B R 2% 1 38
K, e BRAE NS — A RE, RGBS R LR AN .

TR S A ER T AL, TN B4R 2 S ARG B I 4 AR A A A TP L6 A I SE I SR A B g, HAS:
FEA T

EUART 7 ARIBHI R R B R o1 At

BaudRate = —— x TA/PRESCALER g i w4 1 it b s s A 52, 5 B4R Ty R 50
2x16 65536 —[TH4,TL4]

BaudRate = — x —T/PRESCALER - pp o it m a b Syt b 2 A 52, BSR40 TR A9 S T A 31 A A B
16~ 65536 —[TH4,TL4]

R, THARITLA R E I 24 F 35 27 A7 1%
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FR2: HIABRK K166 B S ER R 23

ERT2RArE )T N2 160 B 5 F e 28 . TACON.OZFF 2 TACLKSAL—E N0, EN 234 R ik & RS ot shiR, H
R E 50—

J2H, TACON.IWITRANI EL, R AAGRFTA% LAl R (ES (HTAMLOEH] LA TR Fiaiths, — Mk s
S BN BATFIRIZAT . 2 E I 234 \OXFFFF2]0X0000%8 i, TF4 (TACON.7) & Eile, et ssafrhfdiae, #rod e
W #5 4T, TACLKSHIURZ N0, 254 818 RGN 4h . 58 I 28 AR A A7 S5 M BE RN THAMTLAS, {RFFF] N —/Mik
RIES.

HEHR2T, UTRMIELG, ENSAERETAOMAERES (TAM[L:0]WkE R EFFER TS filk TG 8. e 4%
ATEOXFFFF2|0x0000%: H i B TFAN 1. i FINT, 8 2% 5 2020 47 35 1 16 A B di 4 TR S A 8 THARITLA S, SER
WA RFRRESIER T — Mk I

1EE N A TAER BINAE — MRS SH, WMETC4=0, ZBEIES, WRTCA =1, ENAGME.

TRABEINE BT 4TS, 78 O 5 I 88 2 AT NOZAE 75 S IV AR (5 N R A 4% .

T4PS[1:0]
Increment Mode Interrupt
System Clock 1 Request
T4 i
—.\o—/o— Prescaler —PI 16 bit Counter | TF4 |—p
1 1,8,64,256 J
M2_en
control — TR4 Overflow
0:Switch Off I I Flag
TCa AA 1:Switch On ? _>f
| TL4 | | TH4 |
BT'
The Block Diagram of Mode 2 of Timer 4
control | : M2_en set to 1 when T4 edge trig, M2_en set to 0 when counter overflow

TR

(1) L B W IF B R AT 20 PR ER LA (TRA=1) , THAFTLA N GEEREGGA .
DI E I B TE BN KESHT (728, 7] GE-F AR 20 G H9 45 RA TG 5l
BIdE, 7 THAITLA Z 7452 Fi, JERT #5485 (TRA=0) .

(2) 2HENT #ASTETH 7T, TA T BTN S HF DTRG0 —Fo
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HER
Table 7.33 T #3445 il & 1745
C8H, Bank1l E7hr #6hI H5hL Hafr 367 #2fr e FEohL
T4ACON TF4 TC4 T4PS1 T4PS0 T4aM1 T4MO TR4 T4ACLKS
"5 5 5 5 5 5 FEiE] 5 5
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
DS PLRFS i B
SERT 3408 H AR E AL
7 TE4 0: Tt (B0
1wl EAELD
ELB T RE UL
% T4M[1:0] = 00
0: 21l E i 254 L TN RE
6 TC4 1: RVFER 4L T aE
T4M[1:0] = 108411
0: EN28ANRERL ik
1: SENSER4TT UGS il A
SERT 2R ATRA SR b e R AL
00: 1/1
5-4 T4PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SEN 3345 kR
00: ModeO, 1617 H zh&E i et 2%
3-2 T4M[1:0] 01: Model, EUARTHEFER KA 4%
10: Mode2, T4uiH EFHfflAk (R RS %, T4CLKSTERD
11: Mode2, T4uiH TRk (R RG4S, T4ACLKSTERD
SERT2RA LRI HIAL
1 TR4 0: ZEILER 434
1: RVFER 4
SE R} 2R AT IR AL
0 T4CLKS 0: RGWED, TAuOfERIION
1: T4y D ASMRE2E, B3 Eh
Table 7.34 5 234 B £/ 8L 2 /7 4%
CCH-CDH, Bankl | %74r S6hr SR5AL AL SR3hL SB2hr SBIHL ohz
TL4 TL4.7 TL4.6 TL4.5 TL4.4 TL4.3 TL4.2 TL4.1 TL4.0
TH4 TH4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2 TH4.1 TH4.0
BIg w5 Edi=t w5 BI5 s B w5 BR5
EAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Drés BLFFS PiHH
TL4.x .
7-0 TN RS AR AT RS, x=0-7
TH4.x
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7.8.5 xERT #85

ENT2e52 1647 A EE BN 2. Wi AR /AR THSAITLS Y B, HTSCONZIE 245 H]. IENOZ RS ETS M B 17
VEERT 2S5 (BE AR

MTHSFITLSWE S I, FVEER 2R BT Ea%, SHienr, SN 748 . TROM B 1 e 285 a1 G v 4. @4
TEOXFFFF2I0x0000%: i 3 B TR0 1. i RN, 2B 88 B8 2 A7 8 0 L6 SR T RN T U B 728, W THS I 'S # e
SEERF AR EIE BRI E A5

THS AN TLS 5 #4F 8476 LA T M7 -

GHE: RALE A

BRRAE: dem e R
SERT AR5

SENT 285 — R TAE 3 1647 H B E e 45 .
1641 B 3 EERE Ay

SERTBR51E 5 O N160L H B E R 3% . THS AT 2 AF 160 TH BB e i 2 155800, TLSAFUKSAL. 1647 E i A7 2M
OXFFFF#I0x000033, FHiihit, R4E N2 HFRETFS (TSCON.7) N1, 1607 2 e MIE M E T3, Wi a
VF T B 35 5 HH BT 0 7= A Hh

T5CON.1%7 745 TR B L AU VP B I 855, HAE EH 48500 1H4#s . ERVFEN 2520, BAHMVIGES N EN 2 E
AR

T5PS[1:0]
Increment Mode Interrupt
System Clocll e Proscaler : Request
*— 1.8.64.256 — 16 bit Counter TF5 |—p

Overflow
0:Switch Off ; I Flag
TR5 1:Switch On ’ f

TLS TH5

The Block Diagram of Mode 0 of Timer 5
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FE
Table 7.35 5T #3545 il & 7745
COH, Bank1 E7hr H6hr H5hL Hafr #3fr #2fr e FEohL
T5CON TF5 T5PS1 T5PS0 - TR5
pewi= 5 5 5 - 5
HAE
(POR/WDT/LVR/PIN) 0 0 0 i 0
DS PLRFS i B
SERT#E5RE H AR BEAL
7 TES 0: Tt (B0
1: el (Ef4ELD
SE B 25 TR L AT
00: 1/1
5-4 T5PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SE B 25 SR VR AL
1 TR5 0: ZEILERT435
1: RVFERA5
Table 7.36 5 255 & /i1 Hk s 2 72 28
CEH-CFH, Bank1l E7hr Behr H5hr Eafr 53 241 Hifr b= (0 VA
TL5 TL5.7 TL5.6 TL5.5 TL5.4 TL5.3 TL5.2 TL5.1 TL5.0
TH5 TH5.7 TH5.6 TH5.5 TH5.4 TH5.3 TH5.2 TH5.1 TH5.0
=I5 5 s s I 5 BL/E BI5 BI5
BAHE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
hr s (0Xin L]
TL5.x . e o )
7-0 S EN RS AL e, x=0-7
Table 7.37 5B 285 8 /1T 38 iE 2 A2 28
89H, Bankl E7hL Hehr H5hr gEAfr H3fr -2 ivA S A Fohr
SWTHL - - T5HLCON | T3HLCON
w5 - - 5 5
gL DAk B ; 0 0
(POR/WDT/LVR/PIN)
e =2 PLFFS Wi
0: PETHSAITLSRS, REMEATSTHEEME
1 TOHLCON S THBRITUSI, I (8 TS 8 5 2 7 e
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7.9 Fl

7.9.1 el

B 14T

B AEFEL ek

SH79F166AH 144 Flrili: SRR (INTO, INT1, INT2, INT3, INT4) , INT4FE4AANtE (INT40-433LFH — A1)
BHHL , AN ERSe Tl GERES2, 3, 4M15) , 1MNEUARTH I, ADCH BFIPWMH K, SCMeEiFILPDH .
7.9.2 Il e

AT — A I 5 25 AT 3 I o2 AF AR IENOATIENL A B 0 o7 B 15350, SeBl s b fdi Aoz 1k . IENOZ A8 b il & T — 4
JATERERLEA, BRITE TS, —BAEELE, FrE Rl RvErrkE N0, FrE hliEEIL.
7.9.3 R
Table 7.38 ¥4 b o i 25 4788

SH79F166A

A8H

F6AL

AL

H3fL

AL

AL

IENO

EADC

ESO

ET5

EXO

Ec]

5

5

e

e

R ffe 0
(POR/WDT/LVR/PIN)

P 5 RLRF5

VLB

7 EA

A H W R L
0: ZEI-Fr g il
1: RVFRTA W

6 EADC

ADCH i o ¥4z
0: %&EADCH M
1: fFADCH

5 ET2

E IS 5% 23 HY T SO VAL
0: ZE1L5E I a5 24 Py
1: FOVFREMS &% 27 H b

4 ESO

EUARTOH BT R ¥FAL
0: %% FEUARTOH
1: RFEUARTOH I

2 EX1

AN T L AL
0: ZE 14N b1
1: VAT

1 ETS

SE I} 2 5% H A T R
0: 21k i 4% 53 H W
1: FOVFsE R 8% S ik

0 EXO0

SN W0 FR AL
0: Z& 14 IKTO
1: RVFAMEHIET0
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Table 7.39 Ik 2% W o v 75 F74%

A9H B SH6hL SH5hL Bahr XA F2hr ENLA VA

IEN1 ESC'\S/ELP ET4 EPWM ET3 EX4 EX3 EX2

w5 B5 B5 B5 BE BE B5 B

RArfE
(PORMDTLVRPIN) | ° 0 0 0 0 0 0

Préws DA B
SCM/LPDH i ft 4z

7 ESCM/ELPD 0: %% 1-SCM/LPDH it

1: RYFSCM/LPDH T

SE B A5 4HH W R FAL

6 ET4 0: 2% 1k e I 2843 H
1: FOVFE I B4 B W

PWMH it R ¥4z

5 EPWM 0: Z&IEPWMTkr

1: RFPWMH

SE B2 3% H T R AL

4 ET3 0: 2% 1k i) 48 3 H H I
1: FOFE I 88 3% HY A T

AN R W4 SO AL

3 EX4 0: ZEIEANB A K4 iy
1: A B4R T

AR BT 3 SRR

2 EX3 0: ZE EANER A T3 T
1: SRS B3R T

AN A W2 AL

1 EX2 0: ZEIEAMEB A2
1: VM2

YER:
(1) FTHSFEEABOILI2IBI4 87, RT3 1T L2035 B AT A AR ZS o
(2) ZIFPWMERTZHr, EPWM 1L iPWM #1257 17 28 H HPWMIE , 7B 70 i (7 20T [ A 7L
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Table 7.40 FIHrEIE O F A7 2%
BAH, BankO E-¥Z10A g 1572 g 1572 HaApr 3L Fofhr Fifr Fofr
IENC - EXS43 EXS42 EXS41 EXS40
"5 - 5 FEiE] 5 5
HAME
(POR/WDT/LVR/PIN) ) 0 0 0 0
Préws PLRFS i B
EXS4x SRR BT AEFEF TR (x=3-0)
3-0 (x = 3.0) 0: AEILAMH rax
1: SRVFANTHET4x
Table 7.41 FrdiE O VR 27251
BBH, BankO HILL EB6HL 15 0A AL XA B|2LL BANL HBOLL
IENC1 - - ESCM1 ELPD
x5 - - w5 w5
SAE ) ) 0 0
(POR/WDT/LVR/PIN)
SRS PLFFS LA
SCMH W e hr
ESCM1 1 0: %&EscMbir
1: RYFSCMHA T
LPDH W VAL
ELPD 0 0: 25 1ELPD Iy
1: RVYFLPDH T
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7.9.4 HilrtRE

BAHWIREE H O bs &, 4P, RS BRAHRIAS B, 7R R T 5 bR AL

AN A B P AR AR R WTINTO/L/2/30, G SR I i i i, CPUZEMA R T 5, 2% Wrbs SALIEX (x = 0-3) #IE{F150;
WS A WERAR Pl , A AR TR 5| S B R Wi, AN B R

SRS IBTINTAR A4 ch sy, EXF1EER T HIIFAXFRES (x = 0-3) BH1, HTFINTAGEH At Eihhl, BrolbsE s
TR ARG (HRWRINTAN PR, FREMARER AP R AFE0, HAZINTAX IR 5| AT B:(E 5 il P B Bed= il

T2CONZF A I TF2EEXF2ER EM B AN, FoAE I 2272 £ vh Wy, CPUTZEMIN FRWT 5, FrEALARA S iliek 5 3hiE0. 3
ek, WTARSS FE P R E S FH TF2B R EXF2P= A iR, bR & L A0 1150

EIT 23T H RSB N, T3CONZFAZ M TFIF rir AL EL, PP L8833 W, CPUEN N G, S uide: Hsh

0.
SENT 2R4RTHEER R I, TACONZAZ BRI TRAh bR EALEL, PR R4h W, CPUENIN I G, e S Hsh
0.

SERT 2R Basits tH i, TSCONZF AR TESH Wb EALE L, P4 e85 W, CPUZEmIN HRWE, FrEgiiEs: |5
0.

SCONHFF MR ERIETING B AR, P EEUARTZ A, CPUTEMIN FRWTG, FRERNSHEEM: AshiE0. Hk b, Hiy
IR 25 2 e a6 250V S AT HP BT I 2 R P R, o R DA 2 ER R AT 0

HADCONZ 72 IADCIFbREAL P B 1N, F=AADCH . Wik rhWir=4, ADCDH/ADCDLHHI4E R 2H A . FEADC
PR [ B2 EL A ShREW T T, FERR AL e rpr, T SR e e &8 BN F ELIR(EL I, ADCIFAR G N0, T R 448 K F HL i B I, ADCIF
FrENMEL, ADCIFH WibR & 040 H R E R .

SCMZ /78 MSCMIFFREM B LR, F=AESCMAKT, FrE IR iEEEFO,

LPDCONZ 7 # FILPDFFr EAL B LK, F=ALPDH W, trEMEEM B30, il BLPDMDAL, AIiERE 4 Voo Em T
AR T-LPD % B A L & B = A= LPDH T .

PWMOCH# /£ 5 FIPWMOIFFR G AL B LIS, P EPWM AT, $RE TR HAHEO.

Table 7.42 B 2T EE EHIZ A4 (x=0, D

88H, BankO 4708 efr 561 $Eafr $3fr Fofr $1fr oz
TCON - - - - IE1 IT1 IEO ITO
BEI5 - - - - 5 BL/E BI5 BI5
SAE
(POR/WDT/LVR/PIN) - 0 0 0 0
hrgis RLRFS B9
E SN I R AR B AL
1,3 (X_é‘ " 0: LAl
o 1: HhEE
T AR H BT x A R T IR AL
0,2 (X:g " 0: fIH Tk
' 1: TRl
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Table 7.43 4N H Wiks & 27 7745
E8H, BankO E-¥Z10A Feht F5hL g 2livA 3L Fofhr Fifr Fofr
EXFO IT4.1 IT4.0 IT3.1 IT3.0 IT2.1 IT2.0 IE3 IE2
"5 5 5 5 5 5 5 5 5
HAME
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Préws PLRFS i B
AN B A R AR L
00: f&H-~FAlk
, 01: FREtA
76 ITA[L:0] 10: FFHHE
11: WA
I TA[L:0] 47 il S5 W4 8- A Wil >R i R — fd & 7 5K
A8 B 3 R AR L
00: 1HL Pl
5-4 IT3[1:0] 01: FREATRA
10: ik
11: Bt
AR H W 2 R AR AT
00: fkH-~Fhlk
3-2 IT2[1:0] 01: TREHThlR
10: EIHR A
11: WA
HE8 o BT 31 SR AR B AL
1 IE3 0: ToHWrEEd
1: s
A1 R W 27 SR AR AL
0 IE2 0: ToHWrEE#
1. i
Table 7.44 SN Biabs & 24745
D8H, BankO £ Y2104 F6hL FEEhL AL 3L FofhL FAHL OhL
EXF1 - IF43 IF42 IF41 IF40
5 - BI5 s BI5 BI5
EAE
(POR/WDT/LVR/PIN) i 0 0 0 0
e =2 PLFFS Wi
SRR BT AER IR E
3.0 IF4x 0: TLHWHER
- (x =3-0) 1: HHWER
IF4XE FH 3470
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7.9.5 HlT R

LA hire AR, RO N SRR, AR R IR B R AR . A E G ke R T R R R
My H .
7.9.6 HIWLR

BFAN TR AR AT B B B ONA RIS f . —, r BEEEO0E B 1 IPLO, IPHO, IPLL, IPHIH AR SRSZE . it
S P RS FE PRI T -

i & — A Fp W AR SRR I, AT N B R L S R R I, AR S B S [RI A S R BRAR AR S K B — A

] 1 ¢ o % P T AR 45 R I, AN B AT AT T . Gn SRS TR A WA S % 1) R DT R (RS FR O R TR, N 2 v 0 e 2%
B R

R FL S i P TR AE Fig 2 8 BT 46 e R B v B, IR P9 2 0 3 A B P DT SR i S

L SE%

SH79F166A

Hsehr
IPHX IPLX LSS

0 0 O (ARG
0 1 &R
1 0 R 2
1 1 3 (EmmihegD

Table 7.45 /I fit S R da i 75 47 %%

B8H, B4H B/IAL HefiL 5L FafL 3L E ¥ ina H1fL FofL
IPLO - PADCL PT2L PSOL - PX1L PT5L PXOL
IPHO - PADCH PT2H PSOH - PX1H PT5H PXOH
w5 - BRI5 BRI5 ws - BRI5 YiE] 5
SAE
(POR/WDT/LVR/PIN) 0 0 0 i 0 0 0
BYH, B5H BAL FefiL 5L BafL 3L YA #1fL FofL
IPL1 PSCML PT4L PPWML PT3L PX4L PX3L PX2L
IPH1 PSCMH PT4H PPWMH PT3H PX4H PX3H PX2H
] /5 i/ /5 5 5 %5 /5
SAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0
Prgms BLRF5 P B
7-0 PxxxL/H FERZ H B o 2 2 36 %
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7.9.7 Wl AbEL

FR TR A RN HL AR B I ES S R KA . AT P AR I A ) B TR SRR . IR — MR E R, IRACPURIREIG
R RS A — K E TSRS (LCALL) WHH T WIRS R, (A=A MLCALLE M T FITAA 4% A B 1k«

[R] % 5% 58 e 2% AR e R P W R I8 AT R

LT EPARPAT RIS ERE— A, 52, EEPITIIES5ERRT, AT b W SR #R SR B 5 .

IEEPATHIE — 4 RETIEE Vi 10 % 27 AE RS ENO\LELZIPL\HAITE 4. #:52, ERETIEHZEIENOLEZIPL\HZ 5, A
20 PR R EAER, MEDERT e/ 254 SR,

TEB: PIAREESERE 7 7 HR 4755, TEULAFIE], IR TE TP I 17 LU A5 2 SR 2 o il iR 24 1
AR BSETTH hp i DA RS A S . FE—1NF 1 S B R 2 18] 361 H i oK
A9 B H/LCALLIR 5 Un R K s :

= = = = [C1}—--——]Co}—-t——(C3—I- [ C3-Cn} - +&—{ CnCn+ 7}~ Cn+8_ |—>

Interrupt

Interrupt Signal Interr_upt Long Call to Interrypt
Polled Generated Pending Interrupt Vector Service service
—_-- EIETEIERY —-- —_-- :
Interrupt !
Latched
o B LR [R]

AR A4 L CALLIERE Fr H Aas M R IR ASERG (EANERAFPSWD 5 SR R AH . P W) i il (S B0 g 30
FENFEF IS

TR S5 R AR EHIETT 46, BIRETHE 4R . RETHR A ELE W IR S FEF 4501, ARG JCHER AR I 55 58 1
HEPNEF ST, AT 8 WIRSS R 5 A7 10 B S5k A 1R R T7 . RETHR At AT DLIR [0 21 5ok M R 4R Seh AT, (2
ARG IEH R G RN N — A — RS B h W B, IXAELL T, 24 F — e SR S8 4 b Woks A 2 4emia 1z

7.9.8 A TR R B]

USRI — AN T, XA TR W T SR AR AL S TE A S A LEs B Bl . B SRR MEE R T — A
HLES I, CPUSTESE =AHLEs A=A b . an R NoAA R H A o r, 78 N — MBS HUT BB RS A LCALL IR 215 1] 15
KRB RSGFET, SR wsEER. LCALLIES R F R BE7/ LSS . R, AR Wi sk B aa $uT R g e 20
THE3+T ML

2R A AT IR B = AME SO SZBEE, A Wi R ] 2 . R R g B R S A S g i R T AE AR AT, AN S AR I () Y R
T IEPAT R W RS T K

W IEAERAT 948 2 A AT Bl ik )5 — N A, RWNIEEPATRETIHE S, MSERIEEPATIRETIFE S, 281,
I ERSERC — %38 4 B B KB TH 20/ ML B B Can Sz dg &2 16 5 EEWDIV, MULTES) , B RGH RA 14l
W, FIN_ELCALLIAATE A7 AHLARFIA, T (0 97 ) (8] & 2+8+20+7 M4 J& 3

FITLA, b 7 s 1] — %K T 10 AL 8 A /N T-37 L8 R A
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7.9.9 AhER R BTE

SH79F166AH 5/ MM ki N o SN W70-3 73 A — MSL A W, AN W44 4 s WL ) — A i i ok B

AN BTO/L T BLIE L 1 B TCONZF A4 UITL, ITON RIERE 2 P Al R B2 Al R . M1Tx=0 (x=0, 1) B, AMFHRTINTX
(x=0, L) SIHAEHEPilk; HITx (x=0, 1) =1, JEFHBINTX (x=0, 1) APk, 7EXMEARF, — R IHAINTX
(x =0, 1) 3| iRt R m BT FANE B AEEE, TCONT/ERMHWHERIFEMEL KE—AhWrigk. BT+
TR AT 5] R3S A HRAE— IR, N 1 BTG H T 7 2 f e 2 /D LA WL S A 1 DA £ 6 005 ol LIE B R 2

AR SRA B TN B A, A B F BTN 2o v B A DGR ER LS B A 0 v, B85 DGR ER LS HLE A IR T
XEERE A OR T IV RS A I B LUEIEXE 1. MM AT Wi RS FET 5, CPUBE B IEXIEO.

A RSN O R Pl AN TR BRI AT ELORFFI R A AL, BRI AERTER IR IR, R RS 2 RS B
o SR AT R 55 58 UE TN P TS IR KRR, 2 28R — b e 2 P WA BTl R I AN g B TR B IEX (x=0, 1, 2,

3D, B A S DA K.
ShEREhT2-48% 7 BA 2 R il 05 NAh, SN0, 1iRAERAL.
HSH7IF166AE N N B i AR, T MR AL B AR 4R S A, 1 W IR E T
TR S EE T I0-3 [ TR L AT TR FE/F I 8 S 1E0 {81 5 A v AR AO-A3 L 24 1 17E0 -

1 Machine Cyle

l L

[\ High-Level Threshold
Low-Level Threshold
R | E— | —
< >1 Machine Cycle
Low-Level Threshold
< >2 Machine Cycle
A8 H A
7.9.10 HHTIC &
TR ] S Ak FVhL PREAL BAMNEL H S (C51)
Reset 0000H 0 Umg)
INTO 0003H EXO0 IEO 2 0
Timer5 000BH ET5 TF5 3 1
INT1 0013H EX1 IE1 4 2
EUART 0023H ES RI+TI 5 4
Timer2 002BH ET2 TF2+EXF2 6 5
ADC 0033H EADC ADCIF 7 6
INT2 0043H EX2 IE2 9 8
INT3 004BH EX3 IE3 10 9
INT4 0053H EX4+IENC IF43-40 11 10
Timer3 005BH ET3 TF3 12 11
PWM 0063H EPWM PWMIF 13 12
Timer4 006BH ET4 TF4 14 13
SCM/LPD 0073H ESCM+ESCMVELPD| SCMIF/LPDF 15 (&g 14
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8. IMTEINAE

8.1 LCD¥RZh%E

F2 45 B FHL AL /L 78 AL CDARE

LCDIRzh g & — Mawl gy, — G SRS 4/8/>COMEH 51 IA119Segmentiir i 5| . HHPOSS. P1SS. P2SS.
P3SS7if7#stziil, Segmentl-19F1COM1-COMSEIETT LLMAEI/O I, LCD COM1-COMSIATT LLSLEDILA . 195711
LCD &/ HE RAMAERE X [ s H1EOH-1F2H, WIRFBE, ‘EATA LME AR 1A 2443 .

MCURBHES i I HALLCD SRR 53, SRR EL R, S03r1/4.5 25 te /3R B Hi A1 1/8 15 25 L A /AR B i R 3k 7 K. 7
LCDIK#)TT, DISPSEL (DISPCON.7) 750, *4DISPCONZ 17 2% [ ELCCAL B 11 LCDIRS) F, & Vico Hi Xt b B 42 il A7 e
JE, MELCCAHIIHORS, Vico%TVop. MUMCUME ANE BRIG, #532.768kHzHk % #+/128kHzRC T./E, MILCDILAF. £ LH&E
v BIUEAL. (REEEMBE IS AR, LCD#RM. HMLCDH LHES, CommonfiiSegment#Ri Hi (K HF.

LG AL CD BB R A LR 44k

- LCDH &Y AT 1B Ik 5E 5

- #OP_OSC[3:0] (WfRhHi%1i) HL1010, 1101, NILCDK 45 432.768kHz, DISPCLKZFfE#% & B, LCDMWiM N
64Hz;

- #0P_OSC[3:0] (JIARRELLT) HX0011, 0110, MILCDI#hFENHNHRC (128kHz) , DISPCLKZ 4 & B TR, LCD
WIATN64HZ;

- #0P_0OSC[3:0]H10000, MLCDH&HJE A #ERC (12MHz) , LCDI 4l HIDISPCLK %7 f£#% 4 &, LCDI4f = W#ERC
(12MHz) /DISPCLK, LCDIi#fi = LCDH}4H/512;

- #/OP_OSCI[3:0]411110, NILCD gy it AR 45 BB B iR 25, LCDIN b = S {4 8kfe %2/DISPCLK;

- HIDISPCON%F {7 7% FIDUTY A 8 1/4 o5 25 bl 1/3 0w B 5 1/8 5 =% b 1/4 1 B 3R 3l 5 3K

- LCDi#il = LCDH #1/512;

- HIDISPCONF 77 #% [JVOL[3:0) Az % il 16 44 % b B 1 15 ;

- 13 RE AT ELCDR E HLFH (Ricp) fW20K/75K/300K, 1/AM B N15K/56K/225K, i B HLFH A 1 A60K/225K/900K .

H DISPCON1 7 47 %% FIMODI[L1:0]fi = #ll, Wik B AL G HELALCD, Al kE NS — R E 78 s (Fast Charge
Mode) UAFFRZhEE.

I HE 20K B L H AT DAAR BB I BORAUR, (HARAEN &R —L, REARINFEMR . #iEPE75/300km & i fH, MR
A LA BIER TS, [ELCDERBIR S %E 1k,

Fk, SH79F166AHRML T FEBKThFEM BR SR B Bortd 2 P e miisl. W EMOD([1:0] = 107 LUkt 8o 7 =,
TE SRR B ET B ZE B 20k B FE R, SR A BORRIIRS IR, 7 £ (R 47 1 (7] 243 75k/300k i B R PH, AL/ IR B) B AT -
FHDISPCON1% 17 #5 FIFCCTL[L:0) iz 35 72 Fi N (8] JLCD comEHAMIL/8. 1/16 . 1/328%1/64.
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CioM4
COm1
COM3
H COomM2 COm2
}. COM
COM3
CoM4
SEGN
SEGR+
SEGn
SEGn+1
COMd - SEGn

High current selected while
switching edge, period is
defined by FCCT[:0] kits

—*

o %

03X 585 o8 5508 5850 55

o= 5 &

5 &

one frame e

LCD¥E (1/4 5%, 1/3(RE)
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8.1.1 &%

Table 8.1 LCD#% | 27 /7 2%

ABH, BankO

SBTAL

Hehr

5L

Hafr

SB3fr

£yl

FEahr

E0I0A

DISPCON

DISPSEL

LCDON

ELCC

DUTY

VOL3

VOL2

VOL1

VOLO

]

B

15

15

5

5

W

5

5

HAE

(POR/WDT/LVR/PIN)

0

hréw 5

LS

YA

DISPSEL

LCD, LED¥uFEdsHifr
0: EFELCDIKzhES, LEDIKBhES LR
1: EFLEDIKB)EE, LCDIKZNZE TR

LCDON

LCDf# e i AL
0: #%1FLCDIKZ)E
1: RVFLCDIKZ)E

ELCC

LCDXf Hh B sl R Ar
0: XHILCDX L EE s
1: FTFFLCDXT L B4 i)

DUTY

LCD 5 &=Lk FEAr
0: /44575, 13mE
1: 1/85=tk, L4wmE

3-0

VOL[3:0]

LCDX} H B3 sl fr

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:

Vico = 0.531Vop
Viep = 0.563Vop
Viep = 0.594Vop
Vico = 0.625Vop
Viep = 0.656Vop
Viep = 0.688Vop
Vico = 0.719Vop
Viep = 0.750Vop
Vico = 0.781Vop
Vico = 0.813Vop
Viep = 0.844Vop
Vico = 0.875Vop
Viep = 0.906Vop
Viep = 0.938Vop

1111/1110 : Vico = 1.000Vop

JEE: SHT9F166A F#ALCD Xz ANLED 4z, A Ajani H4¢, #DISPSEL =1, LCD4z) 4%, #DISPSEL =0, LED#
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Table 8.2 LCD¥#Z# 27 /7451
ADH, BankO Y4 A Feht F5hL g 2livA H3fr oI F1fr Fofr

DISPCON1 - - - RLCD FCCTL1 | FCCTL2 MOD1 MODO
215 - - - s EdIct w5 w5 IS
HAME

(POR/WDT/LVR/PIN) i ) ) 0 0 0 0 0

Préws PLRFS i B

IRBAE I FEAL
10 MOD[1:0] 00: fLZi B PHAI, f E HO BHLE A1y 225k/900k
‘ 01: fE4erPHAE, fmE AR & A1 60K
10: PRmEFE A, W B PELEUAT [ 376 60k A1225k/900k 22 A 7] 4k
FE BB R AL
00: 1/8 LCD com/&#A
3-2 FCCTL[1:0] 01: 1/16 LCD com/&
10: 1/32 LCD com/&
11: 1/64 LCD com/& #
LCD/w B Ha RH % 3% il Ar
4 RLCD 0: LCDfw & HH 225k
1: LCDfR & HiFH & F1°4900k

Table 8.3 LCDI &hi5 il 27 17 7%
ACH, BankO0 E7hr Behr =47 A Eafr 31 -2 vA b= A VA H0fr

DISPCLKO DCK0.7 | DCK0.6 | DCK0.5 | DCK0.4 | DCKO0.3 | DCKO0.2 | DCKO.1 | DCKO.0
] W5 B B 5 5 W5 W5 By
A 0 0 0 0 0 0 0 0

(POR/WDT/LVR/PIN)
AAH, BankO E7hL Hehr H5hr EAfr 3L 241 Fihr oL

DISPCLK1 - - - - - - - DCK1.0
w5 - - - - - - - W5
HAE . . . . . i ) 0

(POR/WDT/LVR/PIN)
D5 hLki s Y
LCDR #F i AL
7(_)0 D'g%[l?-_oo] 0x000: LCDR Bl = i3 &4
' LCDI B = P #RCEL AR i B H %/DISPCLK

YR {40P_OSC[3: 0]Z0000, 1110#/DISPCLK & 774 4

DISPCLK #[DISPCLK1, DISPCLKO].

Z747DISPCLK1, DISPCLKO] = 0X000, #ALCDAS# 41R %4501 .

LCD /4 = LCK i/ #1512

Hlt: 2.CD ACOM4

2%0P_OSC[3: O] ~111047, da#fe %12MHz H 7% 72 F/64Hz LCD /9, DISPCLK £4Zi12M/512/64 = OX16E, &/ /[,
LCD £ #712MI366/512 = 64.04Hz .
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Table 8.4 POk 1 25 47 7%

B6H, BankO B Fefr F5hr Fafr F3fr Fofr Fifr g1V A
POSS - - - - - P0S2 POS1 POSO
o= - - - - - B5 5 5
=LA i i i i i 0 0 0
(POR/WDT/LVR/PIN)
s PLRFS L]
PO O IE AL
2-0 P0S[2:0] 0: P0.0-P0.2{FAI/O
1: P0.0-P0.2{E~Segment (SEG17 - SEG19)
Table 8.5 P1#R k255 1748
9CH, BankO0 4708 efr 561 $afr $3fr Fofr F14r oz
P1SS P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0
x5 T A A A A T EVE] EVE]
BhifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
hr g5 RLRF5 iEH
PL1OBERIEFEN (x =0-7)
7-0 P1S[7:0] 0: P1.0-P1.7/EANI/O
1: P1.0-P1.7/FNSegment (SEG1 - SEG8)
Table 8.6 P24 x5 75 47 7%
9DH, BankO B Fefr 501 Fafr F3fr Fofr BAfL FOohL
P2SS P2S7 P2S6 P2S5 P2S4 P2S3 P2S2 P2s1 P2S0
B ] BE Bg BI5 BI5 Bg ] s
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
S MRS TiHA
P2 DAL FRAL
7-0 P2S[7:0] 0: P2.0-P2.7EA1I0
1: P2.0-P2.7/ENSegment (SEGY - SEG16)
Table 8.7 P35 ik 2 55 17 2%
9EH, BankO BIhr efr 501 $afr $3fr Fofr F1hr ofr
P3SS P3s7 P3S6 P3S5 P3S4 P3S3 P3s2 P3s1 P3S0
R AIC] 5 5 SAIC] SAIC] 5 =5 /5
=LA
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
fréw s SRS P
P3O HEAL
7-0 P3S[7:0] 0: P3.0-P3.7{FAI/0
1: P3.0-P3.7/E¥Common (COM1 - COM8)
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8.1.2 LCD RAMELE
LCD 1/4 5%, 1/3/wE (COML1 - 4, SEG1 - 19)

7 6 5 4 3 2 1 0
itk - - - - COM4 COM3 COM2 CcoM1
1EOH - - - - SEG1 SEG1 SEG1 SEG1
1E1H - - - - SEG2 SEG2 SEG2 SEG2
1E2H - - - - SEG3 SEG3 SEG3 SEG3
1E3H - - - - SEG4 SEG4 SEG4 SEG4
1E4H - - - - SEG5 SEG5 SEG5 SEG5
1E5H - - - - SEG6 SEG6 SEG6 SEG6
1E6H - - - - SEG7 SEG7 SEG7 SEG7
1E7H - - - - SEGS8 SEGS8 SEGS8 SEGS8
1E8H - - - - SEG9 SEG9 SEG9 SEG9
1E9H - - - - SEG10 SEG10 SEG10 SEG10
1EAH - - - - SEG11 SEG11 SEG11 SEG11
1EBH - - - - SEG12 SEG12 SEG12 SEG12
1ECH - - - - SEG13 SEG13 SEG13 SEG13
1EDH - - - - SEG14 SEG14 SEG14 SEG14
1EEH - - - - SEG15 SEG15 SEG15 SEG15
1EFH - - - - SEG16 SEG16 SEG16 SEG16
1FOH - - - - SEG17 SEG17 SEG17 SEG17
1F1H - - - - SEG18 SEG18 SEG18 SEG18
1F2H - - - - SEG19 SEG19 SEG19 SEG19

LCD 1/8 5=, /MmE (COM1 -8, SEG1 - 19)

7 6 5 4 3 2 1 0
Mtk COM8 COM7 COM6 COM5 COM4 COM3 COM2 coM1
1EOH SEG1 SEG1 SEG1 SEG1 SEG1 SEG1 SEG1 SEG1
1E1H SEG2 SEG2 SEG2 SEG2 SEG2 SEG2 SEG2 SEG2
1E2H SEG3 SEG3 SEG3 SEG3 SEG3 SEG3 SEG3 SEG3
1E3H SEG4 SEG4 SEG4 SEG4 SEG4 SEG4 SEG4 SEG4
1E4H SEG5 SEG5 SEG5 SEG5 SEG5 SEG5 SEG5 SEG5
1E5H SEG6 SEG6 SEG6 SEG6 SEG6 SEG6 SEG6 SEG6
1E6H SEG7 SEG7 SEG7 SEG7 SEG7 SEG7 SEG7 SEG7
1E7H SEGS8 SEGS8 SEGS8 SEGS8 SEGS8 SEGS8 SEGS8 SEGS8
1E8H SEG9 SEG9 SEG9 SEG9 SEG9 SEG9 SEG9 SEG9
1E9H SEG10 SEG10 SEG10 SEG10 SEG10 SEG10 SEG10 SEG10
1EAH SEG11 SEG11 SEG11 SEG11 SEG11 SEG11 SEG11 SEG11
1EBH SEG12 SEG12 SEG12 SEG12 SEG12 SEG12 SEG12 SEG12
1ECH SEG13 SEG13 SEG13 SEG13 SEG13 SEG13 SEG13 SEG13
1EDH SEG14 SEG14 SEG14 SEG14 SEG14 SEG14 SEG14 SEG14
1EEH SEG15 SEG15 SEG15 SEG15 SEG15 SEG15 SEG15 SEG15
1EFH SEG16 SEG16 SEG16 SEG16 SEG16 SEG16 SEG16 SEG16
1FOH SEG17 SEG17 SEG17 SEG17 SEG17 SEG17 SEG17 SEG17
1F1H SEG18 SEG18 SEG18 SEG18 SEG18 SEG18 SEG18 SEG18
1F2H SEG19 SEG19 SEG19 SEG19 SEG19 SEG19 SEG19 SEG19
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8.2 LEDIR )53

LEDIRZ) B & — M Ehlas, — b 2 R AR KX 4184 COMEi H 5| A8~ Segmentfr i 51 il SZHr1/45 a5 LEFIL/8 5 %%
e AR BN 5 R I DISPSELA A SRR AT %38 . T 1) 3% t B R BoPE RAMAE Al X R — A o5 2% b R AE B8 4H R

LED SEG1-SEGSIita] LL4/EI/OD{fi . 4DISPSELN: & 1N, LEDINAER %%, LCDIIAE Ak POSSHIP2SSE1E stk
B, PISSHEMAPISSEH A TH#HILED_SEG1-8, LED_C1 - LED_C8#I/Ou A k.

FEAE FILEDIRE 1T, DISPSELML it E 1.

MMCUBE AN BIER G, #32.768kHz/128kHz 1 9t 4 TAEMILEDAS SR 24T FF -
LB, SIMEN. REEEAEE SR, LEDYRM.

SH79F166A

8.2.1 Hr#e
Table 8.8 LEDF il 47 17 2%
ABH, BankO EhL H6hr H5hAL Eahr 367 #oAhr F1hr oL
DISPCON DISPSEL | LCDON - DUTY - -
et W5 I - W -
BAHE
(POR/WDT/LVR/PIN) 0 0 ] 0 )
Préms PLFFS LA
LCD, LED3&H%H6r
7 DISPSEL 0: EFFLCDIKzhES, LEDIKBhES TR
1: EFLEDIKB)EE, LCDIKZNZE LR
LEDff R hL
6 LCDON 0: %5 LLEDIKZ)5
1: fUFLEDIRZNSE
LED (57 ik iefr
4 DUTY 0: V4ALEFH
1. 1/8 5=tk

JER: SHTIF166A #HLCD Iz FLED 4z), A affahf 53¢, ZDISPSEL =1, LCD4z)£4¢, ZDISPSEL=0, LED#¥z)

Table 8.9 LED #4125 77 2%
ACH, Bank0 E7h ehr 5kt $Eafr $3fr Fofr F14r #ohL
DISPCLKO DCKO0.7 | DCKO0.6 | DCKO.5 | DCK0.4 | DCKO.3 | DCK0.2 | DCKO.1 | DCKO.0
BI5 s T SSHAE] SAIC] B5 5 5 5
(PORNVED%I{_EVR/PIN) 0 0 0 0 0 0 0 0
AAH, Bank0 LA FohL H5hL g2 VA g% VA g2 A F1hr 0pr
DISPCLK1 - - - DCK1.0
#I5 - - - 55
SAE . . - 0
(POR/WDT/LVR/PIN)
fré s MRS L
LEDB #h iR pr
2 D‘é%[l?OO] oi{)ﬁ%ﬁ%&mqﬂ = R AR
LEDHE 4 = NHIRCEY & & 5 %/DISPCLK

JEE: [(250P_OSC[3:0]40000, 1110//DISPCLK #7785 4.
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Table 8.10 P ik 27 77 8%

9CH, BankO0 - ¥LA Fe6fr 541 Fafr F3hL Fofr F1fr Fofr
P1SS P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0
o= 5 5 w5 5 5 BI5 BI5 BI5
)
(POR/WED%{LEVR/MN) 0 0 0 0 0 0 0 0
RS MRS ]
P1OMERIEES (x =0-7)
7-0 P1S[7:0] 0: P1.0-P1.7/EAI/O
1: P1.0-P1.7/£4Segment (LED_S1-LED_S8)
Table 8.11 P IE T F 7745
9EH, BankO FAL Fehr H5hL Fafr 3L F2hr g N A FOhL
P3SS P3S7 P3S6 P3S5 P3S4 P3S3 P3S2 P3s1 P3S0
e e w5 w5 9] 9] w5 e 5
1Y
(PORNVED%{L%/R/PIN) 0 0 0 0 0 0 0 0
e s ALAFS L]
P3LRAIEFEAL (x = 0-7)
7-0 P3S[7:0] 0: P3.0-P3.7fEA1/0
1: P3.0-P3.7{/£HCOM (LED_C1-LED_C8)
8.2.2 LED RAMECE
LED 1/45% . (LED_C1-4, LED_S1-8)

Hhhk 7 6 5 4 3 2 1 0
1EOH CoM1 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E1H COM2 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E2H com3 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E3H Ccom4 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1

LED 1/8 5%t (LED_C1 -8, LED_S1-8)

Hhhk 7 6 5 4 3 2 1 0
1EOH CcoMm1 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E1H COM2 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E2H com3 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E3H Com4 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E4H COM5 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E5H COM6 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E6H Com7 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
1E7H coms8 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
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LED¥ T
OP_LEDCOM = 0:

1/4 DUTY

T
I
COoM1 St

COomM2

SEG1

SEG2

SEG1&
CoM1

SELECT

UNSELECT

VDD

GND

VDD

GND

VDD

GND

VDD

GND

VDD

GND

1/8 DUTY
[ VDD
com1 g ta
! GND
|
|
VDD
COoM2
GND
VDD
SEG1
GND
VDD
SEG2
GND
VDD
SEG1&
CcOoM1
GND
SELECT UNSELECT

JER: toL MLED Common /5 /i EZM[H, HKIEE: 20us-40us.
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8.3 Bk EERH (PWM)
8.3.1 f¢itk
2% B DX 4 il 1 LA Mg
AL PWM R 138 o
ey R R AT e %
FEAE A DTN T RE AT & 208 I PWMA H
TRALR I AR T E A A S T
SH79F166ALERL T — AN 120 PWMARHL . PWMARHE AT DL 7= Az JE JAR (& 2 L8 29 Sl 7] 8 28 119 ik 5 18 ) e T o
UWREFLTHEL, PWMESH REHFLT SN 524k A sh2< M.
PWME i 38 9 PWMOFR AL LA W, 7ERNPWM R B <= 7= A vh 7 o SR 7 o] LSRR S PWM R B R B B0 — kAR
BN ot ] =

SH79F166A

8.3.2 PWMA & a2
Table 8.12 PWM E i} 2% 10V 27 17 o
CFH 76 Fohr F5hL Fapr 3L Fofr F1fr Fofr
PWMEN EFLT - EPWMO1 EPWMO
BEI5 W= - W W5
BAHE
(POR/WDT/LVR/PIN) 0 ) i 0 ) ) 0
g5 PLRFS |
FLTS| ffc & Ar
6 EFLT 0: FiEI/O%H B SST|
1: PWMHFE Rl A 5|
PWMABLHE £8/PWMOL%) H fo 4L
3 EPWMO1 0: PWMOL%ithakik, HFHIEIIOThRE
1. PWMEEHERE, PWMOL%H R
PWMAHL {8 88/PWMOHN ) fo 541
0 EPWMO 0: PWMO#iHZE IR, HIENOY)RE
1: PWMEELfiFE, PWMOHH fCiF

LPWMENIEOJG, PWMHHISLEISEH] .

FLTi O FEATRNREEES, BoEAPWMEL . FLTHRNBM S, bR EPWME L <M, BTl i k4
Ji, B PAPUEmN, FEPWMEH TER LR IESPWME R I R 43 4F . FLTSIBCA P bR fEl.
WHREFLTALIEO, WIZRIRFLTSR KX PWME i 25 4 HH 34 51 5 2.

Table 8.13 PWMSE I 4 1o ¥ %717 451

B7H FIHL FohL F5hL FBaApL F3INL FohL FAHL OhL
PWMEN1 - - PWMO
5 - - 5
EAE i i 0
(POR/WDT/LVR/PIN)
e =2 PLFFS Wi
120 PWM# i H AL
0 PWMO 0: PWMIEH it
1: PWMZEIEHH, PWMO, PWMOLIENFIEIO, (HPWMARRIER TAE, w24l
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8.3.3 PWM{RIF S 17He
PWMRAF 27 4738 FI SR HIX PWM R VF 27 4735« PWMESHIZFAZRS . PWMEAZF /735 . PWM 5 25 37 4728 FIPWMBE X it (]
Bl F AR . HE U FE S P EIE N55hE, 4 RVHEeix e masmg, HNAREE.
XA AR e ISR SHTOF 166 A FT TP Bk

Table 8.14 PWM{3/ %5 17 %

HEHPWMLO = 0x55, 78R VHEMIEAMPWM A 7745

E7H B Fefr 501 Fafr F3fr Fofr F1fr Fofr
PWMLO PWMLO.7 | PWMLO.6 | PWMLO.5 | PWMLO.4 | PWMLO.3 | PWMLO.2 | PWMLO.1 | PWMLO.0
25 FEEE] EHiE] EHAE] FEEE] FEEE] IEHAE] FEAE] FEAE]
=LA
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
s S RS o
7-0 PWMLOJ[7:0] PWMBLEAL
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8.3.4 12hIPWME K} 5%
SH79F166A & — 12 PWMEL . PWMALE AT L= A= i JAAN (&5 25 Eb 2 5910 o] 3 ) ik 5 i 1l % . PWMCEAE 28 T3
il PWMAER I 8h, PWMPH/L A A7 2% F T3 5l PWM% H 3 T2 19 3, PWMDH/L 25 4745 F T3 Il PWMABTELFr H R T 1 5 2 L

EPWM#H fevF JRIE AT DUE 0 = AN 5788, (BT —AMNPWMBE B SiEER
Table 8.15 1247 PWM% il 27 77 2%

SH79F166A

D2H E7hr #6hI H5hL Hafr H36r #2fr e FEohL
PWMOC PWMOIE | PWMOIF - FLTS FLTC PWMOS | TnCKO1 | TnhCKO0O
=I5 w5 EoWiE] - W5 W5 W I I
HAE

(POR/WDT/LVR/PIN) 0 0 i 0 0 0 0 0

Préms PLFFS LA

PWMOH BT o ¥ fr (4IENLS R B EPWMALE L)
7 PWMOIE 0: Z&1EPWMOH B
1: FPWMOH T
PWMOH Briz 5 fir
6 PWMOIF 0: #HAfRE0
1. BEEEL, PWMOJE W Haess
FLTIRAAL
4 FLTS 0: PWMIEHIRES, #AHIHO
1: PWM#H <], &L
FLTS| Bc & AL
3 FLTC 0: FLT KSR, PWMEH < 1]
1: FLTAG P, PWME <M
PWMOH AR
2 PWMO0S 0: i PIRZN, PWM 525 LU A E S s B ~F, o 25 bhvas H R K FE P
1: RHE-FIRS), PWM &2 EEAE S AR T, o5 = ik S % e T
12A PWMET B RIE AL
00: R AN E/2
01: RGN /4
) 10: R ARm4h/8
1-0 TnCKO[1:0] 11: {R3% %0 /16
HEE: 25OP_OSCH0000, 00112101047, PWM A #4521 1 3IRC ; 250P_0OSC
IR1L110 41, PWM AT £ GXT AL 2 /17 8 1R 2 M 75 1 R 72 25OP_OSC k0110241101
Hf, PWM A £ 5XTLAX G o HR G M 555 1 1R 7%
R

(1) PWM % i1 56 T, PWMO APWMOL % /1 [ & 11 -7 (PWMOS = 0) Z{& #F (PWMOS =1) .
(2) — At IZFIELT 7/ 7 Ed 16T, B RE =R 1F, PWMA 25K 1]
(3) AFLTHIN G SHAHN, FLTS T2 e NA LT A G SR, 4 REIERFLTS IKE 7.
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Table 8.16 PWM/& {if# il % A4 ik 2. (PWMOPL)

D3H B Fehr F5ht Fahr F3fr Fofr F1hL Fofr
PWMOPL PPO.7 PP0.6 PP0.5 PP0.4 PP0.3 PP0.2 PPO.1 PP0.0
25 FEEE] EHiE] EHAE] FEHEE] FEEE] IEHAE] FEAE] 5
=LA
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
RS MRS ]
7-0 PPO[7:0] 121 PWM JE B8 7 27 47 2%
Table 8.17 PWMJH Bz 27 4748 =il (PWMOPH)
D4H BN et F5hL Fahr F3fr Fofr H1hL g 0] VA
PWMOPH - - - - PPO.11 PP0.10 PP0.9 PP0.8
5 - - - - s A ST ST
SAHE
(POR/WDT/LVR/PIN) 0 0 0 0
hr g5 RLRF5 L]
3-0 PPO[11:8] 1217 PWM JH B =407 25 47 3%
PWM#i ! & 41 = [PP0.11, PP0.0] X PWMIR £,
%[PP0.11, PP0.0] =000H, WIHRPWMOS =0, ~EPWM T AZ D, PWMOH HKH T .
#4[PP0.11, PP0.0] = 000H, #MHEPWMOS =1, AEPWMEFE L NEZ /D, PWMOH & .
Table 8.18 PWM 5 & Lu % il B A7 441K (PWMODL)
D5H E7hHL Foefr 501 $Eafr $3fr Fofr $1fr oz
PWMODL PDO.7 PDO0.6 PDO0.5 PDO0.4 PDO0.3 PDO0.2 PDO.1 PDO0.0
BI5 A SAIC] SAIC] s 5 B5 5 VG
ShiE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
hr s (0Xin L]
7-0 PDO[7:0] 121 PWM 5 7% EL A8 2 A7 2%
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Table 8.19 PWM 5 == L5 il Z7 A7 #s i, (PWMODH)

D6H E-- 9172 Befr H5hr Bafr B3 Bofr £ LA E: 1002
PWMODH - - - - PD0.11 | PDO0.10 PDO0.9 PDO.8
25 - - - - FEEE] IEHAE] FEAE] FEAE]
HALE
(POR/WDT/LVR/PIN) ) 0 0 0 0
hréms PLRFS Pi8g
3-0 PDO[11:8] 1217 PWM 5 75 LU s 4407 3 A7 2%

PWM#i i 25tk = [PD0.11, PDO0.0] X PWMH

#[PP0.11, PP0.0] <[PD0.11, PDO0.0], WIEPWMOS =0, PWMO%iH i .

#[PP0.11, PP0.0] <[PD0.11, PDO0.0], IHRPWMOS =1, PWMOHiH K F.
TFEERFE I

(1) K EPWMLO &7 7775 4 25 H0X55 ;  EFEPWM RS #H) »

(2) 1AL 53 25 H9  FIPWM R ) 77 77 4% (PWMP ) ZEPWM & 75 H 37 777#% (PWMD) 8 EPWM /B 54551, 568 B 117,
FRE N FR, BIEE AT EET Kk, G, RAHIES TR

(3) L HEPWM #7177 (PWMC) F#PWMOS 174 BPWM B 1 20 (& TFH N THRD -

(4) W11 i EPWM B 7 774% (PWMC) #7#EPWMXZ(EPWMXL 17 471”4 72 FPWM_LBF 28 F % i«

(5) ZIRPWM R 755 H B, IRER PR P ER B2 A B3 i . 1520 B v I T T — 16 6 4

(6) K7L, 1 EPWMLO & 74 1 1512 F0X55

| | |
301 02 03 04 05 06 07 08 09 OAOBOCODOE OFiOl 02 03 04 05 06 07 08 09 OAOBOC ODiOl 02 03 04 05 06 07 08

PWMn clock tg

Write [P:Pn.ll, PPn.0]=0DH Write [PDr?.ll, PDn.0] = O7H |
PWMn output J—‘ —I——I_
(PWMnS = 0) | ‘ ‘ | ‘
! I I I
! Dutycycle Duty cycle Duty cycle '
n=0oril | = 0BH Xty = 06H X toyy, = O7H X toyy
h Period cycle = OFH X tg,,,, 7" Period cycle = 0DH X toy,, |
PWM#i Hi A Bk 5 22 LE B ol

8.3.5 PWMO1
WTREFR, —f&W, SEEHASEXEER, PWMOLH I 5PWMO%H i B Ak, 4PWMIEHI %5 17 4% HEPWMO1
S E LR, PWMOLM % 3 Fems 4 B 3742

PWMO output

(PWMOS = 0) —|—|—,—|—,—|—
PWMOL output —,—|—,—|—,—|_
(PWMOS = 0)
PWMORIPWMO15| iy Hi 387
TER:

(1) KEPWMO 2L 1, (H241I8PWMOL# 2 #E, S ENTIIARS G HH 55
(2) ZIFEFLT Efv, ZLFLT 4704 %0, PWMOL1APWMO #5476 (PWMOS =0) ¢ #4iHm (PWMOS=1) .
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8.3.6 FEX I [A]
SH79F166A PWMH AL AL [X i 8] 32 il T E
HPWMOS = Off, FEX (a4 40 R AR

“ PWM int PWM int

l€«——— peroa —pl
| [ | = N
I I PWMOS=0 —P| duty cycle |¢——
PWMO | |
I I
Pwmo1| | | |
| 1
N h — M
deqd time dead time | dead time | -

PWM Enable

Reload

HPWMOS = 10}, FEXEE =440 R B AR

A

Reload

l€«——— period ——| PWMint PWM int
| 11 | =
| | v PWMOS=1 Fauty cycle—
PWMO | |
| | )
PWMO1]| : : |—|:—|—
A = h = o e |
degd time dead time dead time -
1) 1 i) i

PWM Enable Reload Reload

BT S PWMOZE X B (8] 3% 6 & 47 2%, {EPWMOAIPWMOL1 2 [[] 7% £ 38 [X B [8] »

PWMO015PWMO /& HA4H F

TR

(1) ZEXHT ]2 B FPWM B H1 T 2P RTE (7, Rl ZEIXHT A 5203 Ty TIEECPE XTI, 655 1-PWM %4 (PWMLO
= #55h) , RGABIEXITE, TEIPWMEH . &g, 9 RIFPWM M i e N 2 T i 203, 15 24PWMLO #7725 1)
HAFT5B5h,

(2) K T7-EZE XTI, IETR (PWMO/EFH] - PWMO L5500 > 2*PWMOLAIZEIX I/ 1H]. 4, PWMOL25PWMS = 14747
HE A, 2YPWMS = 04 F I

(3) PWMDT #7745 FHEHIZEIX T ], B HIRT T 5 A50T £, T BRI A 25 e pgid 2 TnCK -0 287, 5D AR TN %745
e,

(4) HAFEFTFEPWM G, T FGIEIX 155 7 17 A0, S AL i UL A7 17 4%

Table 8.20 PWMOZE[X I} [A]4z il %7 77 %%

D1H ET - (Y A =AY A gEAfr 31 241 S A b= (0! VA
PWMODT DTO0.7 DTO0.6 DTO0.5 DT0.4 DT0.3 DTO0.2 DTO.1 DT0.0
®I5 5 IS IS BI5 BI5 ISWiS] 5 =I5
gL DAk
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
s PLFFS i B
_ 128 PWMOBE X fef R 4% ]
0 DTO[7:0] SEX AN (DT0.7 - DT0.0) X tosc
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8.4 WiERALEH R PR E (EUART)
8.4.1 ¥
B SH79F166AH1MEUART, FHA4E4:8051
BRI RS o Tk e I A 4U2 1 3 R
W SR AE AR ARSI A 8 Eh i ht R )
B EUARTAH IUFP TAE
8.4.2 EUARTOTAEN R
EUARTOH AR TAE /7. 1EIB(EZ W P B AWML SCON, ey A, nSqdi iy 1807 N3/ LeWIiE e
i 220k E 1 24
EFTE IR A, AR SBURE N H R 78 M S B E AR & R sl k1% . 77RO 4RI = OFIREN = 1146 4b 821

RLAETXD G LA — AN BE S, IR JGERXD S| LR 8L #d 777 X rh e N B2 a0 R4 A6 A i CAnPRREN = 1) .
R IE IR AL, AN AR ITARIELE

SH79F166A

EUARTHRFIR
SMO | SM1 | HR | HKH BhRFE WK | #Eihhr | FikAr | ol
0 0 0 [Fl5 fsvs/ (4812) 8hr ’c o o
0 1 1 s SE I AR AR 2K H 26 (168832) 10f% 1 1 7
1 0 2 s fsys/ (328164) 1147 1 1 0, 1
1 1 3 sk SE I AR A2 (K7 H 6 (168832) 1147 1 1 0, 1

JiR0: FH, FRIEIR

77RO 5 AR &I [F) 2 A -

R AL B PRI AN T SR R AT AR A LT e AERXANTT A, WO 8L, (R AL ER IR BRI .

i B SM247 (SCON.5) NOBEL, HAFFHIE E N RGN I N1/12801/4, 2SM2A 500, #4750 0 LLR G 1 (1 1/123817

MBI, #3470 H DUR G B /41817 .

TheeBAEE @~ BN . ZdE B RXD S| I AR B 5B AT 1 . FEALATEF R TXD 5| g, R A7k SH7T9F166A()

System Clock

Write to

58051 — AR [F| K2, SH79F166ALE T F0H 4 n AR i 42

Internal
Data Bus

Transmit Shift Register

SBUF

A 4

A4

TX START

TX CLOCK

»
»
TX SHIFT J

PARIN

LOAD
CLOCK

SOuUT

—» RXD

TI
SERIAL j:D—} Serial Port Interrupt
CONTROLLER g

RX CLOCK
SHIFT

CLOCK

LOAD SBUF

RX START

RX SHIFT

A

RXD

[
»

CLOCK

SIN

PAROUT —" SBUF

Receive Shift Register

75

A

y

» TXD

Read SBUF

Ig SBUF

TERXD S| Lok B AT 8% . TXDBI A AE R IEB A8l . SH79F166AFEMLTXD 5| I




FEFTR SBUFE A B AR A7 3 (10 S A E R R 2 A0k o T — A RGN BTl RIT AR K01k o Bl e 40 R A AR A% A I Bk ) S e
I, BALAAESAEZRMN AR AL, S B0 AR Fa TR A8AL A AILE, TxizhIBHUE IR IR #RAE, R

TR L FHAETIEL (SCON.D) .

Write to SBUF

A

RxD

SH79F166A

o ‘{DOXDlXDZXD3XD4XD5XD6XD7y

TI /7

Send Timing of Mode 0

REN (SCON.4) #E1FIRI (SCON.0) jHOWILGIEIL. F— RGBS s, TERALN B i) LA Si S, Sl
WA AR IR BIR A LEFEAL . T SO AR IR B e A AL 5 AP 2 P S, Rl BYs Ib 820, ARG TE T — N R Bh ) LR
FRIEL, HIMREEOA REFEI

RxD

XDOXDlXDZXD3XD4XD5XD6XD7X

« JYUYYYYUYY o
.

Receive Timing of Mode 0

FR1: 8MIEUART, WZHAER, RPHEXT

F U106 X T R85, 106 —AMEIEA GEHO0) , 8RN (RGNS —6) , M—AMEiRAr (241 4
o FEFEUSN, IX8ANEERENAAEEAE SBUF I Z IE A5 7 AERB8 (SCON.2) . ERAT YR B 28 g 8 I 484723 R R 1/16 (i
MPEHFR S o THAEHAHEE I N EFR:

Timer 4 Overflow  Timer 2 Overflow

Transmit Shift Register

——P| STOP
TB8 —P»{ D8
Internal
Data Bus PARIN SOUT —p» TXD
Write to SBUF —P{START
L P | LOAD
; /,—b CLOCK
P /49
ol 1 TX START TX SHIFT
TCLK
+16 TX CLOCK
Ly /< T
ol 1 SERIAL X
RCLK Serial Port Interrupt
» CONTROLLER
>
+16 | RI
»
<
<
RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1.TO-0 RX START RX SHIFT
DETECTOR
A 4
A CLOCK SBUF Internal
YVYY PAROUT Data Bus
- BIT -
RXD »|  DETECTOR P SIN D8 RB8

76

Receive Shift Register



FEATH SBURAE Y H bn 27 77 s O S HRAF A 2 SR B K ik, SEbr bR 2 1673 B B h AR — IKBAZ 2 J5 R R G BT 46

(1, DAL R] 5 16 70 A Has 2 [FP 1, S X SBURIN S BRI . A AL E JefETXDS I ERE . XI5 8t . £
SRR AL T A S PR T A 8RB A A A e e, A IEALAETXD S I B Y, AR IE AR RN TR S B L.

Write to SBUF

A

TxD

SH79F166A

\Start/ DOXDlXDZ X D3 X D4X DSXDG X D7 ystop
Shift CLK

YAV ANAVAVAVAVAUAUAY
Tl /_

Send Timing of Mode 1

RARENDE LR A RV MRXD 5| AL 2] R BRI 47 COTF AR AT 4R . ik, CPUXTRXDAWIRFE, KFfHE
TN RIL6M5 . AR N I, 1608 B LRI B A7, XA BT 1605t 58 SRxD 5 W _E i SR AT R LA 25 . 164)
A B st — AL ) 4 A L6 VIRAS, E287. 8. QIRFRT, A28t RxDH (1) HL T 4T A . MRS, fEX 34V
KRR Z D 2UCR A — BB A B . W R TR S — AN 20, UEHHIX AN 2 — WA R AL, A A, BRI
IR EAL, ZRRXDIIH LS — N N RIRIRR . BRI AR, WAL FTRS, FEERAL MBI TARE. 81
IR AT LA G, BALZFAFA I N B 572 ASBUFFIRB8H, RIEL, {HAZUHE T FI2% A

1.RI=0

2. SM2 = OE F Ul s Ik = 1

X e S M, B A IEAT 3 ARBS, 8/NEIE AT ASBUF, RIBE L. SRS ER, Xif, s Es
FHEIMRXDS AT 7 — . P LA SRAEERRI, ARG A G kB .

RxD
\Start/ DO XDl X D2 X D3 X D4 X D5 X D6 X D7 )’Stop
nsampe [ [l I LM

Shift CLK

N YASASAVAVAVAVAVAVAY

RI

2 —

Receive Timing of Mode 1
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FR2: OMPEUART, BElEBURR, FPHaEXNT

AT RAEH R AW TEE LA . — Wi —ANERA (B0 , 8MEIEAL (RGNS —1) , —ANATRIERAE9
BB N —AME A7 GBARL) 20 % . 77 230 HF 22 WLEAE AL Hbdk 1R 5 G L B HLE R E ) - FEHURAE I, 559%3E 2 (SCON
HHTBS) "ILLE0mk1, filtn, w5 APSWHIZBAIP, S MEZHERE SRR B LI BER, FOBIEL
HENRB8T 5 LA ARAF . PCONH FJSMODAIE BB AF KN R G LAESE R 1325 1/64. DhREHUAER W T AR

Transmit Shift Register

System Clock TB8 —P»{ D8
—p| sTOP
Internal
=, Data Bus PARIN
i Write to SBUF P START souT e
: P{LOAD
cLock
SMOD o1
TX START TX SHIFT
+32 TX CLOCK
T
b CONSE}S(;AI_%_ER ALI;_D_p Serial Port Interrupt
-
N > RI
P 32 |4
Ll
<
<
I—} RX CLOCK
SAMPLE LOAD SBUF
o0 - RX SHIFT Read SBUF
DETECTOR v
A cLOCK Y I
Internal
AAA PAROUT —>| SBUF Data Bus
N BIT »
RXD »1  DETECTOR > SN b8 Re8

Receive Shift Register

AT SBUFTE N B AR A A7 s I B B 1R R < B sh R i%, AR TBSE N B KA S A A A7 25 I 5R 9 . s2br B R I% 2 16
SRS IR — IR 2 5 B RGBT AR, R ] 5 16 i S8 2 F2P 1, S5XTSBUFII SHAEARFE . IR
AT LR, ARG R FIMEE . ERBERFARPR A IR %G, FEILMAETXD M BB Y, EE1L
PG RIEM TR EE L,

Write to SBUF

A

TxD

\Start/ DOXDlXD2XD3XD4XD5XD6XD7XD_8ysmp

Shift CLK

YAV AVAVAVAVAVAUAVAW
Tl /7

Send Timing of Mode 2
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HARENALE LN A SCVFIC . ZRxD 5| BRI 2 R BRI I o3 4T COOT R B R AT 8diE . ik, CPUXIRXDANWIREE, KA IE
FOPAERML665 . R T IR, 160 ST B AR SR E AL . XA B T 160 S B3 S RxD 51 ¥ HR AT B AL R D . 1643
AT R — CLAII (8] 73 N 16/IRAS, FE557. 8. QIRZSHT, A Aerill % RXD 3 ) HLT BEAT RAF o il e rs, fEIX3MIRES
SRR AT 2UCRIEA — BB A B AR TSR — AL ANZ0, BRI AL AN — WU IR IR A, AR, Rk
HRBREE AL, SEFFRXD S L5 — N TR R . HRIGALA R, WA A, HFEERALEMBIRAFFE. 9T
BRI MF IR Z G, BALAFAF 4 1N B0 3R ASBUFRIRB8HY, RIEL, (HAZH AL T 51 %1F

1.RI=0

2. SM2 = OslE I 2890 = 1,  HAWH) 7575 & SEER ML IE .

IR FGR LA A2, AR A2 ARBS, 8AEE ASBUF, RIBEL. SIS ER.

FEAF ALy, s [0 2 FHRRXD S ALK 53— AN R Ry HP 2SS ERRL, 285 A4 RE RN

RxD
\Start/ DOXDlX DZXD3XD4XD5XD6XD7XD8ystop
Shift CLK

R VAVASANAVAVAVAVAVAWAY

— In

SH79F166A

Bit Sample |||

Receive Timing of Mode 2

7k3: MIEUART, WZ&EBIER, RBP4 T
J7 33 FH 7 2 B4 H s LR T AR R R e A T

Transmit Shift Register

Timer 4 Overflow Timer 2 Overflow

—| sTOP
788 —p»| D8
Internal
Data Bus PARIN SOUT —p» TXD
Write to SBUF —{START
i P LoAD
/,—b CLOCK
> /49
ol 1 TX START TX SHIFT
TCLK
+16 TX CLOCK

> /< T

ol 1 SERIAL .

RCLK Serial Port Interrupt
» CONTROLLER
|4
+16 |« RI
—>
RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1.TO-0 RX START RX SHIFT
DETECTOR
A 4
A CLOCK SBUF Internal
YVYY PAROUT Data Bus
- BIT -
RXD »|  DETECTOR P SIN D8 RB8

79
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8.4.3 FHER
ETROF, BRI RN RGN 1/12851/4, HISM26IHE . HASM2 N0, AT D/ RGN N112 FigiT. 4
SM2 LIS, H AT 7 RGN B4 T IZ4T,
e AT A3, BRFRAEROR 2 e i) 284 50 I 28 2103 R .
S METCLK (T2CON.4) FIRCLK (T2CON.5) A7 N 1oRi%# 2 i 88 2/E NTXFIRX KIS R I YR (P ILER 88 &) o B
WTCLKIE ZRCLKAZ L, &R #2288 R R K AR . WRTCLKFMRCLK AZHH0, 72 W 23 4/E A TXRIRX KT Rr i B .
FRAF T RIPEER AR N R, HA[RCAP2H, RCAP2LYE E N 24211667 H S EH T EAE, [TH4, TLAE EN 24
K167 BN 1E%e, PRESCALER A E I 28 A1 IS F5 40 45 o
BaudRate = — L x fr, , FER S 2ME NS R RS, B 2R 20 B ECA R SE
2x16 65536 —[RCAP 2H, RCAP 2L]
BaudRate — - x fro s eI 2R 20 E NI R R LSS - T I 2R 20 B I R A T2 5] i\ B 4
16 65536 —[RCAP 2H, RCAP 2L1]

1 TralPRESCALER oo meafhe oyt e s A 82, i SRAIT SNy 22 Gt
2x16 65536 —[TH4,TL4]

BaudRate = — x T/PRESCALER -y oo i ot Al Sy e 2 A 58, SN A0 B0 A9 Sy T4 31 g A B

16 65536 —[TH4, TL4]

HTR2F, R E N RGN B 1/32801/64, HISMODA. (PCON.7) #iE. MSMODA N0, EUARTLL RGN 4
K11/64i547 . *4SMODA N1, EUARTLL RSN 8 1/32i847 .

BaudRate = 25M°P x (fsﬁ)
64

BaudRate =

8.4.4 ZHLEW
A Hb R

HR2A G RIE AL THER T 2PN IR, XA TRT, B2 EHE, HoMARBSH, REHkK—
fifZ1Ef, EUARTH LURAEREE: LBy, RAERBS = 14T, SATOFMASHF R GERIFERIELD .
] LLIEIE 4 SCONZFAE 2L fISM217 B 1 HEUART B A X /NI 6E .

ELHUBIRAL R, LA FAHRRFI R IX —hEE. 2 FHERE BB LA MHLF —AN, B ek — bk 5y,
CAFEIN H AR ML, Hhk =275 5 5038 275 0] B S8 OB Aok X ), b= M ZE 00 N1, B =5 5594 N0,

WIRMALSM2 L, TIAS S R A4 =5 Wt kb 235 ] DL T ML, SXAE, A5 — AN AHLERRS 25 Fr B i 8 (1 ik 275
LA E CR—AZ Bis L. #FEMHEO SM20z, IS BB BR MBI, LEiceen, MHLE—KESM2
Bl, WEHFTURMBL, WgERREATMSM2081, ZrSERIHEE 717, 48 E CrFs.

PEE: AT, SM2IHFEFEFIFFE N LA, SM2IFFRIIZ AT 2 BB IPESM2 = 1, e~ 2
WP B F B E— BRI 1A
H3) () HbkiRF)

A R2ATR3T, SM2B LU EEUARTAEN TIRES FIBAT: LM bAr ezt WSS ARBSHIHE MR A1 (bt
AT I HEU R BRI S EUARTIMNLIE, EUART S 4:—ANl, $53, MHLRIIZESM2iEE, PIREIUE S0 S
FATS

FEORL 7 FER M LUAR IZ AT R bk M e . M FHLE K% — IR LA ML I — AN, 215 R B Ax
MALRHEE . BT MALTE SRl 170, v T S A E B it i 23T I = AE v e, SM2GTb A E L. H Btk iR 51 I 4F i
& A HhE VGRS ML A B2 A A W, ol b i A 52 B AS fe 3

AR S, MU UCEE R MLE ESM2, 4RSIl 7= . MU RIS R ML 220, 5 4k 825 R RSO B L IR Y
bk 7T, — B 4G Balkete, MbEVUE M MAPLR iZ R IRIESM2'E L, ZREHTA i M E AL 73, B REIE T — bk
T

1 B ShHs R B Th RSy, FHUAT LS 8 I 24 72 B ML k% 3 5 — B M MNLEAS . AT k7T LU R FTA 1
MHLe B ARRER DD e 2R 17 28 F ok & UMWLHHE (SADDR) Fiibdk R (SADEN) . MWLHbHESE —8hArfF5, 77T SADDR
Zifrsed, SADENMT-5E Y. SADDR WA A 57, WRSADENH 3—£f750, NISADDRA AR (K4 208, 5 SADEN
i —fr B 1, MSADDR AN AL B FH T 15345 2 B AHLHHE o X BT LAE ] P 7E AR A2 SADDR 2547 2 v i AL HE B 15 T
REHFHEZ A ML 5 B 25 e k] DU 30 22 A AL TG HERR oA (1 AL o
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MALL MAL2
SADDR 10100100 10100111
SADEN ORI Z 1) 11111010 11111001
SR AL AL 10100x0x 10100xx1
] %Ak (SADDREESADEN) 1111111x 11111111

MMLLFN L2458 itk ) B ARAL AN E I . MALLZES T A, 10 ANL2H SRR 2L Rt R 5 MHLLERES, EHLAZ0
RIEFARNLNORHEE (10100000) o ZfLldth, MAHLLRIZE LA N0, MHL2BISELM 2%, DRtk, H5MHL2G@ W, FEHLLa
RIEFE LN AL (10100011) o QiR FHLAEE ENS 50 MALE R, WZE0M N1, 2514790, ZH207 85 P MALER Z0%, S
HRAARFR 0L ATk 2 A ML (1010 0001411010 0101) &

FEHUAT LB T bt 5 A MKLE B E . XA 2% T SADDRFISADENHE MR, 4558t 0R Ri% ik 20 . 25
BT, Tl NOXFRh, ZHbhEET A T ML .

RAENIJG, SADDRHMSADENHA ZFAZ#MIUA A0, IXRFHANGE AT T 45 78 HibE A1) FE Hu ik XX XXXXXX CBT A Az 4R 4
g o XA LR T 2 AR HINRHE, ZET BT XFEEUART R AT bk #5727 AR A
SHUHE IR A 805 L il 2% P AT LAFE IR L T $2 2 0 5 vk S B AR AR VR A b i 22 LI L
8.4.5 M Hy 4 A

M AF A PCONHISSTATAL IR, i B I DIREA A 3. 3N RFFEMBELE, Repld s E, REELE
BB B AT Rt A 2 A A .

JEB: SSTAT A2 i &7 (FE, RXOVAITXCOL) , SSTAT /i 48450 fif 2 7 1 77 0k 7 (SMO, SM1
FSM2)
RIEPPR

WERAE—ANRIZIEETH, AP ES 8 RISBUFF Ao, KIEMRAL (SCONAF AT HITXCOLN) Bl Rk
ETHR, FEARESWAE, NEEW S NRISBEMEE.

Bellows i

U AR BRI E 38 R B AR Bl S B 2 /T, RIGEO . S 3T R A7 N BRI R 2%, T4 B2 icias HE 62 (SCONZF A7 4% H [ITRXOV
) Bl. WHRRATERGEH, B rhEE T R R ARG E k.

o b

WRAIE— AT (D =16, IAamihsr (FA78SCONFIFE) Bl
HiER

LSRG T BN L LA O HTALE, TSI B — AN . B T8 5 251 AR TR 25 1, TR L AR 0 381 327 152 Isf s
SWMAEMEE R, — HRMEEEAM, UARTHIEANSRIRESIF—BERE, BEEBEEREIERE M (RXDIE BRI ETHE
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SH79F166A
8.4.6 &S
Table 8.21 EUARTE | MRS 1728
98H, Bank0 BIAL Bofr E--1Y A AL F3hL Fohr E:-HE A F0ohs
SMO SM1 SM2
SCON IFE mxov | rmxcoL REN TB8 RBS Tl RI
BEI5 W= W= W= W s Edk=t s I
HAE
(POR/WDTI/LVR/PIN) 0 0 0 0 0 0 0 0
frdms PLRFS i
EUART S 475 R&EHIAL, SSTAT=0
00: #R0, FBHR, EEpkz
7-6 SM[0:1] 01: 771, 8fmlrial, WIARPAFHR
10: 52, bR, FEEBiER
11: 53, BB R, AR
EUARTIHISESRENAL, HBFEAKIERT, SSTATALAZIM R E N1
7 FE 0: JCmiti4s, HBEHER
1: RAEWUHE, BifsEL
EUARTHIRZ BEIFEAL, URXOVAIRER, SSTATM LA RE N
6 RXOV 0: FTfEElsese, mmMAER
1. Beloske, mEEfEL
EUARTZ AEHE R AR (B “1"KHES) , SSTAT=0
0: /70T, WHRERZERGEENL/12
LT, ZIbEIL AR, 500K BRI A ik
5 SM2 TEJ 23T, (T #e BRI Al
1. fEFAROTF, BEFRRZRGN B4
HEHRLT, RWEIEMIAGL, RAH RN IEA(1) 4 68 B RN F Il
X223, RAEFHTH CGEIfL = 1) B BRI APl
EUARTREMFAFESL, BTXCOLABEEN, SSTATALLFiRE N1
5 TXCOL 0: LKRIEMZER, HBEMHEO
1: FRIEME, mEfEEL
EUARTH#2IR S SR YL
4 REN 0: #lzk
1: WA
3 TB8 FEEUARTII AR 23 T RIBMFEOL, HiAE18E
ZEEUARTHI AR, 2RI3TE &AL
) RBS A0, HMEFRBS
HHRLT, wmREkohEikE, RBSHIE I SIRENE S
72 M3F, mEofriElk
EUARTI4&% R ilrbr S AL
1 TI 0: HHMHEHO
1. mfiEL, AR FMEsiiRE, BERE TR FREIEAITE
EUARTHE bR B AL
0 RI 0: MO
1. mfErEEL, A0 FEsiiin, saER e FrEIEAIT
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Table 8.22 EUARTHUE 27 145

99H, BankO FIHL Fehr F5ht Fahr F3hL Fohr g NE DA FofL
SBUF SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
/5 5 EHiE] EHAE] =I5 =I5 IEHAE] RI5 5
=LA
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
RS MRS ]
SFRY; M AN Zr A7 a%: — AN T A7 8 A — MR A7 5 7 o
7-0 SBUF[7-0] SBUFIIB NI RIEFI B A a7 ash, SR TT IRk
SBUF 1L ELIR [R5 S B A 25 T 1) A 2
Table 8.23 H =% 7748
87H, BankO £ v HefL BS540 BaAfr B3fL H2fL VA HOfL
PCON SMOD SSTAT - - GF1 GFO PD IDL
w5 w5 9] - - w5 9] e E9IE]
BAE
(POR/WDT/LVR/PIN) 0 0 i i 0 0 0 0
e s ALAFS L]
BARFR AR
7 SMOD 7EJ7IRI3H, SMOD =1, i 8R4/ E AR R AR, WA
R 2%, SMOD =1, EERRNGG
SCONI[7:5]ShREisk+RhL
6 SSTAT 0: SCONI[7:5] LAE77 \fEASMO, SM1, SM2
1: SCON[7:5] L{EJ7 A fEAFE, RXOV, TXCOL
3-0 - Other: Z: WL HLUFE BL" F T

Table 8.24 EUART M@ il 2z bl FE AL 25 47 2%

9AH-9BH, BankO E7h #ehr #5ht Fahr H3fr Fohr LA F0hr
SADDR SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2 | SADDR.1 | SADDR.0
SADEN SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O
BI5 SaicH BI5 BI5 5 5 w5 S5 S5
S
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Prdw s PLFFS HiEA
. EUART MHL b1
0 SADDR[7:0] SADDRZi 74 H T 78 X EUART MALH AL
SFR SADENR— ML EF o, RERKSADDRKTRLLAL Rk
7-0 SADEN[7:0] 0: 7ESADDR [FIAH A 4 20
1: SADDRH IAH RS 38 A2 75 X6 R e ik
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SH79F166A
Table 8.25 Rxd 5| [ it 2 45 e 1 47 i) 27 17 %
9FH, BankO Y4 A g 1572 g 1572 Fafr F3fr Fofr Fifr Fofr
RxCON - - RXCON1 | RxCONO
215 - - BEI5 BEI5
HAME . B, 0 0
(POR/WDT/LVR/PIN)
frdms BLRFS i
Rxd 5 it 2% Ry B R #2137 7 2%
00: HIAMKHF40.2Vop
1-0 RxCON[1: 0] 01: HAKHEFN0.4Vop
10: #HAfEHF~0.5VoD
11: @10

ER: RXCON & 77 a (X HEUART EGENT G 3¢, FAMNCH T 425°C Flfs, RIFiEZHa Tt
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8.5 BUHF ¥ (ADC)

8.5.1 f&ft:
B 100 PR
WISk R
W A[iE Mgk ST R
m SHHLEIERA
SH79F166AM & — ML | 1047 B YGE T BB e 2% (ADC) . ADCIA £ i FiL H Vrer BL 3 5 Voo i, I ]

DL FEAVREF i DU A FE v B . 8N ADCIEE # vl LU A S SL I BME 5, (H AR R e — @34 . GO/DONEAS 5 4l
THUEEAR, SRR d. Ui BN, S ADCEIE 774, W EADCONFIEE T IADCIFAL, /74—l (insADC
R ) .

ADCHLH A K 7 Lh IR Th g vl DL ADC R IR AN O S 307 E . IR R F LR ThRE (FEADCONZ /788 HIEC
AE1) , HHADCHIH e (ZEADCONZIfE#s T IIADONAL B L) , WA A N IR A (B8 K T B T S e i kb
¥{d (ADDH/L) K, A &r=4ADCH W, X GO/DONEE 1N, 7 bHIhAESFE: T {E, HEIGO/DONE#H0, X— b 514
e TAE T AR H

W R Th R ADCHR R E7E IdIets a0 R T/E, 3 HADCH Wt fitidietist. HA2, fERilT, ADCHEEEIL,

8.5.2 ADCEIZE

SCH2 - SCHO CH7 - CHO
REFC

i Voo 000 [] ANno
0 ] 001 ] ANz
/1__|:| 010 [ Aan2
Input reference AViee 011 (] Ans
voltage 100 D AN4

101
Input voltage D ANS
ADC 110 !:' AN6
111 D AN7

ADHH R
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8.5.3 &8
Table 8.26 ADCH#5 il & 17 2
93H, Bank0 B e Bohr $afr #3fr Eofr F1hL Fofr
ADCON ADON ADCIF EC REFC SCH2 SCH1 SCHO | GO/DONE
pewi= ] 5 5 BI5 BI5 5 5 5
B
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
= ARFS YA
ADCH=HIfr
7 ADON 0: FHIADCH:H
1: ITJFADCHHR
ADCHpE S BitrE

0: FCADCHWT, B EEO
1: HBEAFEL, KR C5ERAD 3 B4 A\ KT ADDATH/L
Cin R LR ThREFT )

LB RE UL
5 EC 0: <ML ThARE
1: TIFHREThRE
FEUE F R AL
4 REFC 0: & W ERVop NIEHEH &
1. EFRANEAVREFS Ny f
ADCIEIEE AL
000: ADCIEiEANO
001: ADCiEiEAN1
010: ADCIiHiEAN2
3-1 SCH[2:0] 011: ADCIEIEAN3
100: ADCiliiEAN4
101: ADCiliiEANS5
110: ADCi#i&AN6
111: ADCiBIiEAN7

6 ADCIF

ADCIRZS IR EBAL
0 0: M RADFEIRIT, %47 AEAE [ 050, WIFEF MBS 0i% A & 1k 4
GO/DONE e, WU RVEECE HLRTIRE, %A R AEEEIE0, ARERERE0

1: WEITMHADHE S 8 sh3 T L Th R
HEB: L FESSAVREF 37 LTI A B JEf (REFC = 1) , PA.4ATEINRrer AN o
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Table 8.27 ADCE I % il 7 128

94H, BankO B Fe6fr 541 Fahr F3fr Fofr g NE DA F0ohs
ADT TADC2 TADC1 TADCO - TS3 TS2 TS1 TS0
25 5 EHiE] EHAE] - =I5 wRI5 RI5 FEAE]
=LA
(POR/WDT/LVR/PIN) 0 0 0 i 0 0 0 0
RS MRS ]
ADCH 4 & #E BEAL
000: ADCH} 4T & ##ftao = 2 tsys
001: ADCH# fEHtap = 4 tsys
010: ADCH{ &l JH #itap = 6 tsys
7-5 TADC[2:0] 011: ADCIN 4 #itan = 8 tsvs
100: ADCHY 8l J# #itap = 12 tsys
101: ADCH} % & Hitap = 16 tsvs
110: ADCH} 8 #itap = 24 tsys
111: ADCH} 8 & #itap = 32 tsys
P 3Ea N pri= A
30 TS[3:0] 2 tap < SRR [E]) = (TS[3:0]+1) * tap < 15 tap
YR
(1) BEHIRADCHT £ /i Hkao = Lus;
(2) AV#TS[3:0] = 0000, ZZFREN 1] #72tnp
(3) AU#TS[3:0] = 1111, ARAREEAT ] #7150
(4) % ETS[3:0177, 1E 15 FERLINDCHIIA 7/ BT £ 52 1 ;
(5) EHE2 a0 FTRAFIT I, ig B R ESEZINDC TN 51 S 4 15 ] <> T-10k €2;
(6) 2HVEEHET 1] = 12tan+ RAFIS 1H] -
24 13 «
RS (SYSCLK) | TADC[2:0] tap TS[3:0] SKAFERT 8] BT
000 30.5 *2=61us 0000 2*61=122ps 12*61+122=854us
000 30.5 *2=61us 0111 8*61=488us 12*61+488=1220ps
32 768KHz 000 30.5 *2=61us 1111 15*61=915ps 12*61+915=1647ps
111 30.5 *32=976ys 0000 2*976=1952ps 12*976+1952=13664u5
111 30.5 *32=976ys 0111 8*976=7808s 12*976+7808=19520p5
111 30.5 *32=976ps 1111 15*976=14640us | 12*976+14640=26352ps
000 0.25 *2=0.5us - - (tap < 1ps, AHEF)
001 0.25 *4=1pus 0000 2*1=2us 12*1+2=14us
001 0.25 *4=1ps 0111 8*1=8us 12*1+8=20us
4MHz 001 0.25 *4=1us 1111 15*1=15ps 12*1+15=27us
111 0.25 *32=8us 0000 2*8=16us 12*8+16=112ps
111 0.25 *32=8us 0111 8*8=64us 12*8+64=160us
111 0.25 *32=8us 1111 15*8=120ps 12*8+120=216us
000 0.083*2=0.166us - - (tap < 1ps, AHEFF)
100 0.083*12=1ps 0000 2*1=2us 12*1+2=14us
100 0.083*12=1ps 0111 8*1=8us 12*1+8=20us
12MHz 100 0.083*12=1ps 1111 15*1=15ps 12*1+15=27us
111 0.083*32=2.7us 0000 2*2.7=5.4us 12*2.7+5.4=37.8ps
111 0.083*32=2.7us 0111 8*2.7=21.6us 12*2.7+21.6=54us
111 0.083*32=2.7us 1111 15*2.7=40.5s 12*2.7+40.5=72.9us
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Table 8.28 ADCiHii ¥4 B 27 f£ 4%
95H, BankO E-¥Z10A g 1572 g 1572 g 2livA 3L Fofhr Fifr Fofr
ADCH CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHoO
"5 5 EAE] 5 5 5 FEiE] 5 5
HAME
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Préws PLRFS i B
{SIBECE AL
7-0 CH[7:0] 0: P4.0-P4.3, P3.4-P3.7/ENIIOs 1
1: P4.0-P4.3, P3.4-P3.7{FAHADCHIA I
Table 8.29 AD¥#e 4l 7 f74s (LLEBUE T E4%)
96H, BankO £ Y2104 g LY ivA g 1Y ivA AL 3L FofL AL k- 104
ADDL - - Al AO
=I5 - - w5 w5
SAE ) ) 0 0
(POR/WDT/LVR/PIN)
97H, BankO HILL EBOHL 15 0A AL BH3LL B|2LL BANL HBOLL
ADDH A9 A8 A7 A6 A5 Ad A3 A2
=g EWE W= W= W T w5 BI5 BI5
BAHE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
S-S PLFFS TiH
10 ADCHUE #7738
70 A9-A0 RAFARAL R (T . M5 )s, XAMES TR .
WRADCE T LB ThREfAE (EC = 1) , XAMEK SR AT .
JEFIADC FEHALE:

(1) ZEFELEIUFIN 8 LR FEME B

(2) /EHEADC b

(3) GO/DONE &1 /4#ADC #%

(4) #/FGO/DONE = 02{ZADCIF = 1, Z/RADC ' HifE5E, JYNDC HriG <=4, M/ 72 #5150 ADCIF
(5) MADDH/ADDL 7242475

(6) EHHHE3-5H 15 57 — K e

S F BTG TR

(1) ZEFELEIUFIN T LLRFENE B

(2) Z AADDH/ADDL, #&H 1

(3) EC AL a4t F L B L)

(4) ZHEADC # L

(5) GO/DONE E1 4541 7 H 5 ThpE

(6) UIEHIFANIE L R ERIH I A, ADIFLHEL, 41 BADC RS, JYADC B 152774, 77 7 #1150 ADCIF

(7) HF BRI FEFFEELAF, E#/GOIDONEED
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8.6 HEny 3R
8.6.1 f&fi:
B OEPUR AR TR
W 8 AT A i R A HE B A 1 A

8.6.2 HFi58
Table 8.30 HNS R34 il 27 17 7%
BDH, Bank0 92 A #ehs #5541 safr 3L #2hr g LA Fohr
BUZCON - - - - BCA2 BCAL BCAO BZEN
&5 - - - - T A s s
HAE
(POR/WDT/LVR/PIN) i i i ) 0 0 0 0
hr g5 RLRF5 UL
R IS B4 T BRI FR AL

000: #H%ihf#1/8192
001: R%H#/4096
010: A% #/2048
31 BCA[2:0] 011: ZH % #1/1024
100: R4ii#i/512
101: ARG #h/32
110: R4iHF4h/16
111: RFGH#/8

BB G BT R 3 BB I AL
0 BZEN 0: P5.3fEN10H
1: P5.31Eytgns s34t 1
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8.7 fkHERW (LPD)
8.7.1 Ktk
W H R A P A
B A EFILPDAS I H
B LPDZE)H A TLpp /930-60us
KRR (LPD) ThAE SR IR d &, 3 i AR T i B MR =AW ks & . LPDISRE RIEECPUHLYR & T 4 )
Wra R S R, R R Tl TAR R 28T, AT DO — SR 1 i
LPDH W a] PAM i Power-downt& =4, .
8.7.2 R
Table 8.31 i HL iGN 4 1) 25 A7 7
B3H E7hr #6hI
LPDCON LPDEN LPDF*
"5 BL/E IS
BAHE
(POR/WDT/LVR/PIN)

hréw s

SH79F166A

541
LPDMD

W5

Hafr
LPDIF

/5

SE3Ar
LPDS3

/5

$2hr
LPDS2

5

i
LPDS1

5

SHOAL
LPDSO

/5

0 0 0 0 0 0 0 0

bR S Wi

LPDAR L
0: 2% A HE AW
1: SRVHEH RN

7 LPDEN

LPDF

LPDARAIRZBEAL
0: TLPDXR, &0
1: LPDRAE, Hif@fhE1

LPDMD

L PO R AL

0: 4Voo i E/NT B EMLPD M H R, LPDFfRESEL
1: 4VopH KT % 5E KILPDA I B B, LPDFisEEL

LPDIF

LPDH WitrE & HAL
0: TLPDRE, mfiEo
1: LPDRAE, HfEfE1

3-0

LPDS[3:0]

LPDH E# & hr

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

2.4V

2.55V
2.7V

2.85V
3.00v
3.15v
3.30V
3.45v
3.60V
3.75V
3.90v
4.05V
4.20V
4.35V
4.50V
4.65V

*: LPDIFH/£NGE02)50, 1 FEEL.
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8.8 fkHEE N (LVR)
8.8.1 fhi:

mE AR TERE, LVR B HE Ve BN 2.1V 55 4.3V

B LVR £ [E] Tuvr 4 30-60ps

m YR R TS R Vor I, KRR R AL

RHBEELM (LVR) ThRg RN Tt i, St BT 1% e iR VIR, MCUKTF=ANEIE L. LVREE S A
TLvrRKZ)A30us-60us.

LVRINEEST ISR, HA DU (R B R T 3% E B R VovR ISR

Voo < Vivg Hit > Towp ARG E A

HVpp > VivrE Voo < Vivr, 1Bt < TR S 4R RGEH AL,

AR, ] LUERELVRINAEIFT T 5 561

B AFEEEMN Y, BEEKAEEES FEMCUMt SRR T2 LTI E . [REEZA T AN T I, 4
P RGIEAT W IR T2 f = A
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8.9 Fi et (WDT) , BF@EEY (OVL) EARFEEEMRE
8.9.1 it

B B[ ML TR AT

W FEFE R F R S R SR, R A OvL AL

B A AR %
TR BT A

SH79F166A Nt — B 5RCPUIS AT AT SEPE, Py LA = Yo Il vas Hh A U P B, — FUA DN 302 50 2528 1 EDER H ROMe K AHL
B RIUE SRR CRKEIIRESD ~80511E AP ATFEAERIASH, FIANFERI K, MAECPURN(ES, R EWDOFE:
EOLEL. NRFHIXAREE, 28 R 48 I Flash ROM ] OXAS i .
B

I ER 4 (WDT) 2 — AR5, Mor N ERCIR S S VE AR B E, TR LT DL Ik A QRS 3% X507 b B A 2 AT & 8
BAT. MBI AR, B AL, I ACRB IR I AT LAST T B A B R -

WDTHHIAL (552 - 0fir) FISKIEFA R AU B ). @i 2eis s, WDTE HiksE (WDOF) ¥ tifift Hzh B 1. @idis
B ERSTSTATH 8, &I E R #7E%: ol EH IR

Hog— B bR EFI T

SH79F166A
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8.9.2 HER
Table 8.32 EADIRAFF A48
B1H, BankO E7HL HefL 5L FApL |3 oL A HOHr
RSTSTAT WDOF - PORF LVRF CLRF WDT.2 WDT.1 WDT.0
pewi= 5 - 5 BI5 5 FEiE] 5 5
S 418 (POR) 0 - 1 0 0 0 0 0
S A8 (WDT) 1 - u u u 0 0 0
EAhifE (LVR) u - u 1 u 0 0 0
SAE (PIN) u - u u 1 0 0 0
g5 PLRFS |
b= N R e W N7 it R Y A
7 WDOEF 10 A e i B, A e L A TEO
0: REAWDT H SR Y R
1: KRAEWDTRE H ERE A vu F R
LR EAIBREAL
. PORF FHENEEAEL, A mRRE0
0: WA KLEEHEEA
1. kA EREAL
R EEALFREAL
4 LVRE RIERAGEL, R EEEME
0: WA KEMEEN
1. RAESEEEN
Reset 5| IE AR BAL
3 CLRE SIMEAEEL, Mk EdEArEo

0: WA KRS AL
1. RASS L L

WD T H /& HdEhil AL
000: it & B & /IME = 4096ms
001: i th i #if/ME = 1024ms
010: it A #Af/IME = 256ms
011: & A A /ME = 128ms
2-0 WDT[2:0] 100: ¥ H A 5 /ME = 64ms
101: i H B s/ ME = 16ms
110: i A B A /ME = 4ms
111: %A/ ME = 1ms
FER: M WRE TR, FBRFEE IR KRR WA G KT LA LR
w/MA
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8.10 HYHEH
8.10.1 4l

WSRO AR 4 AR

B AR ER A (dle) . fH (Power-Down) #RER

SRS TFE, SHT9F166ARALPFMKIhFER i W (dle) #EXAHEf (Power-Down) #=, X pFhii#5HPCON
FMISUSLOMAN ar fE a5 .

8.10.2 MR (Idle)

R A PR R G UIRE, AMERT, BFPIEET, CPURahEIE, BT &R B4z T. SWERT, CPU
EMERPRS TEIE, AN SRR AT PTG CPURPRSHM #4%, WPC, PSW, SFR, RAMZE,

W LEIE S SEik B SUSLOZ 1728 90x55, BERIKPCONZ fE2shIDLAL B 1, fliSH79F166AHE N SN, IR A
W e ERWILIES G4, CPUTE F— LB 750 SUSLOZ 23 8kIDLA, CPUM AL HE AN .

IDLAZ B 12CPUME AT IR Z BTPAT I B e — %46 4 -

WA 7 2R DU H 2 PR AR

(L) W=, EHGER G, KECPUREN, MHERRSUSLOZ 745 MIPCONZF /725 HIIDLAL. 4R 5 $h4T h B iR 45 A%
FF, WG BB HEN B IR IR 4 2 S R4

2) St E (B LR IUKEE, WDTENM, LVRESD) . CPURER 4, SUSLOZFTE s AIEPCONZ 1744
o IDLA B A8 50, )5 SH79F166AE f7, 2 MHiLEAZ0000H 46T . LI, RAMRIE AL 1M SFR B MR I A [ T e i
8.10.3 FHMK (Power-Down)

i AR ] DA SH7OF166AME N THFEIE W R AR . A 21{E S NI (OP_OSC[3:0]H10000, 1110) , & HEZK
{5 1IECPUM AL B B4 I BT I 415 5 . | XU (5 S 4 BT (OP_OSC[3:0]510011, 0110, 10108(1101) , # RS 4PEL
32.768kHz R 8 128kHZRCHY, BB KT IECPURMIAME 1 & BT I 805 55 W R AR 2 o A AE RGN B, 4k N b
R, T LCD (BLED) F5E I $83()32.768kHz F IR Bi128kHzRCH #h 3T JT . ZEf Bz T, 1 5@ i AL 1k T3 AEWDT,
WDTHEHC 4k 8 TAF . 763 N5 i B 2R B CPURIRASES M 5 4E, WPC, PSW, SFR, RAMZ:,

PR ELIRS: B B SUSLOR 745 NO0X55, FiRIKPCONZF A2 IPDAE 1, (HSH79F166AME N\ 45 ik, dnd Ay
S EIR WS4 CPUTE N — L2 A WiE 4 SUSLO B A 23 B IPDAL, CPUM A HE A sl A 5

PDf B 12 CPUME N 1 A 2 BT HAT M i 5 — 2% H8 4

YER: 1R s i E\DL 7 fiPD {7, SHTIF166AHA #H (. BH T, CPUMA LI N, MHE
BB H 7 #1750 IDLAPD 17,

B =07 AT LUR Hp s

(1) BRANERH (ANINTO, INT1, INT2, INT3FIINT4) FILPDH i {#iSH79F166AIE s iR, £ W k4 Ry 2 n
), ETIGT I 2500 2 5 CPUR 4P RIS & Nk 5, SUSLOZFAE R FIPCONZF 222 HR P DAL G BRI [, ARG AR BIEAT
FIT RS FET . P WIIRSGEFZ )G, BRI i 5 98 & k48 1T .

(2) 432.768kHz R B 128KHZRCAE I Sy, & I 283 W il i SH79F 166 AR i 4 U AR =0, ZEFRATHIN J5 2> Tk E CPUIN
Bl AN S, SUSLOTTF A7 25 FIPCONZF A7 2% H I PDALK H (15 0. SR 5 46 BHEAT TR FRIT « M5e iR iR S 27 5
B B3\ P U JE 4R S AR EIEAT .

(3) HhifE5 (A5 EHBUEEF, WDTEMARE L1, LVREMUEY RvF) o ABRGHT 2 JF 4% 2 CPURTH,
SUSLO% 722 AHIPCONZF 17 2% H [ PDAL 2 W I A5 B, B¢/ SHTOF166A S 47, #2574 MOOOOH LA FF ki 4T . RAMKS
PREEA, MARTEAS R T RE B SFRIVIME AT A8

PER: WHEHNZ B FIICTIFEREZC, 22077 B f7PCON FADLIPD £/ /51 518 1N 45 #E 754 (NOP) .
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8.10.4 HiEy
Table 8.33 HLJR#E I %7 /7 %5
87H B Fefr 561 $afr #3fr Eofr Bifr Fofr
PCON SMOD SSTAT - GF1 GFO PD IDL
pewi= 5 5 - 5 FEiE] 5 5
B
(POR/WDT/LVR/PIN) 0 0 i 0 0 0 0
frdms PLRFS i
7 SMOD UARTEERE R g4
6 SSTAT SCON([7:5]Zh BaskHEbr
3-2 GF[1:0] FF 848 A&
B B AR AL
1 PD 0: H— /W& A=A i B AE RO
1: FERAE B S s A
28 AR S AL
0 IDL 0: H— /Nl E A=A i) AR IO
1: 3B LR A AR
Table 8.34 44 H AR I ] 27 17 5%
8EH -9 /0A Fefr 501 $Eafr 3L Hofr B1fr HOfL
SUSLO SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2 | SUSLO.1 | SUSLO.0
Ea=t W5 w5 W5 W5 W5 w5 =t =t
BAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
AR PLRFS |
70 SUSLO[7:0] WSS R HICPUBE A B B R, (R E) . RGBT imEss 44 it
' FCPUE N B, BT SUSLO, IDLERPDA K # i 4HE0.
B34

IDLE_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #01H

POWERDOWN_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #02H
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8.11 T H%
8.11.1 itk
WPy TG A T R R Y L AR RS
BN EIR A AT B T PR IR A IR (AR RS
SH79F166A N & HF L ey, 82 RIS Bk b B R I AR e 2, AR SE P 38— S ah ik 51,
REL P R ARSI A
SH79F166A N k% #s T 4ids
B e, FIIAMEMALVRE M.
LHJE, SH79F166AL 4 T ik L e FiAGH B FE, 2 f5ii b G BT IR G S M T SO 2 2, 3 s aRig 1T 2
o

SH79F166A

EREHRIRGSE NI I NIRRT AT RS BB AL, SIMEA, WRIE

FLYR b e ST ()
EEA EIIME AN EIMENL " S
1 M R 2 R 5 BB (e ) FRBGUT TR
2= PR L FLYR R4 L H HYR b H PR g Y FH PRz g
TRATH T 18] | T ES () | AT E () | AT B (] | AT BT B] | T B B | TR TR | PR AR 1]
11ms H ~1ms ¥ ~1ms Vel ~800us H
as b T AGHE R
RIGIET
OP_WMT 00 01 10 11
R
Ve PR/ mTR 217X Tosc 214 X Tosc 211 X Tosc 28 X Tosc
32kHz &R 213 X Tosc
W#RC 27 X Tosc
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8.12 fRA%iEIm

OP_SCM:

0: FETFASAMEE (i #h ek M Th B CERIAD

1: FETIUNHR) Fo VR B oA T g
OP_LEDCOM:

0: LED Com5SEGE 5 N MR (BRI

1: LED Com5SEG(s 5 N M
OP_WDTPD:

0: WA FELETHIME R

1. FHEECF RVET I TIE

OP_WDT:

0: ZEIETIMEL BRI
1. RFETIELN
OP_LVREN:
0: ZEIMEAEEEAIIEE BRI
1: RVHKHEEEAIThRE
OP_LVRLE:
0: &AL BT LR 4.3V (BRIO
1: RSN E HIE 2.1V

OP_RST:

0: PS.2fE NSRS CERUO
1: P5.2{E A IRE %
OP_WMT: (FREH T2k EIRS BMAERC)
00: HAKTFAN R (BRIA)
01: KTHAmT[a]
10: 5 T ]
11: S5 TR [A]

OP_OSC:
0000: W#B12MHz RCIRG#AERIRG 451, R #2514
0011: W#B128KHz RCIRG#F ARG A1, 12MHz A FERCAE AR % #% 2
0110: W#B128KHz RCIR% 2:/E AR 251, 2M-12MHz S 1A/ IR 21 R 82
1010: 32.768kHzim R iEIRAAE ARG 41, 12MHZ A HIRCIE AR %52
1101: 32.768kHz bR IR AR A5, 2M-12MHz & 7/ Fe e S IR 24 R % 2
1110: 2M-12MHz & 78/P GRS E MR 28 1, R #R29C 7]
Hith: WEL2MHz RCIRG #AE ARG 41, R A2 MH
OP_OSCDRIVE:
011: 8M-12M crystal
001: 4M crystal
111: 12M ceramic
101: 8M ceramic
110: 4M ceramic
100: 2M ceramic
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9. 4%
HARBMER S
B4 TikeHiR R FH A
ADD A, Rn BRI A7 0x28-0x2F 1 1
ADD A, direct EIIE =k S R ] 0x25 2 2
ADD A, @Ri RN 0 mAIRAM 0x26-0x27 1 2
ADD A, #data £y Ak s 0x24 2 2
ADDC A, Rn BN BT A7 AR AL AL 0x38-0x3F 1 1
ADDC A, direct s hn B T 0k AL 0x35 2 2
ADDC A, @Ri ZUI02% 0 P9 EERAMAN E A7 7 0x36-0x37 1 2
ADDC A, #data EYIIE ) IIVAIE g BRI DA A 0x34 2 2
SUBB A, Rn bR e~ K VA DA 0x98-0x9F 1 1
SUBB A, direct QI A= s B R s A = VA VA 0x95 2 2
SUBB A, @Ri A8 N T RAMAN AL AL 0x96-0x97 1 2
SUBB A, #data SNBSS RN EORE L A7 0x94 2 2
INC A Rhm#siny 0x04 1 1
INC Rn AR INL 0x08-0x0F 1 2
INC direct BHEIFIEFAm 0x05 2 3
INC @Ri M EERAMANL 0x06-0x07 1 3
DEC A SInEs Rl 0x14 1 1
DEC Rn A7 2RIk 0x18-0x1F 1 2
DEC direct JERZaS e RE e ! 0x15 2 3
DEC @RI M ERAMIE L 0x16-0x17 1 3
INC DPTR HHETREn1 OxA3 1 4
uLAB - 8X8 B 1 e oxa4 R
DIV AB o 2R LB 2B 0x84 1 u
DA A ) Y A 0xD4 1 1
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WHEBRIER A
B4 TikeHiR R FH A
ANL A, Rn BN AR 0x58-0x5F 1 1
ANL A, direct s 5 EEIF T 0x55 2 2
ANL A, @Ri FIn# 5 WHIRAM 0x56-0x57 1 2
ANL A, #data By 5 R 0x54 2 2
ANL direct, A HEFUFT 5 Rnds 0x52 2 3
ANL direct, #data HEIUFIT 53 0x53 3 3
ORL A, Rn BIMAREL AT AR 0x48-0x4F 1 1
ORL A, direct Y IFA A= S S R t] 0x45 2 2
ORL A, @RI RN HRAM 0x46-0x47 1 2
ORL A, #data SUMAR B RIS 0x44 2 2
ORL direct, A JER =S RE =R YilIE 0x42 2 3
ORL direct, #data HEF e B4 0x43 3 3
XRL A, Rn BN R A A 0x68-0x6F 1 1
XRL A, direct ZUngs ek B S bk 0x65 2 2
XRL A, @RI BN BN HRAM 0x66-0x67 1 2
XRL A, #data Fmes R Bz RI%L 0x64 2 2
XRL direct, A BT R RN 0x62 2 3
XRL direct, #data RS SiIRe B oI VA I E 4 0x63 3 3
CLR A EINAEE OXE4 1 1
CPL A SINEIUR OxF4 1 1
RL A RN AL 0x23 1 1
RLC A BINAREAAR B LA 0x33 1 1
RR A RIMAL AL 0x03 1 1
RRC A BINAENARE L AL 0x13 1 1
SWAP A BN mah H5RA AT e 0xC4 1 4
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BIEfEEE S
4 DiReiiR v ¥ SR
MOV A, Rn AT I BInds OXE8-OxEF 1 1
MOV A, direct BT IE B ngs OXE5 2 2
MOV A, @Ri P EERAMI% 2 2% OXE6-OXE7 1 2
MOV A, #data SERIEE Rnas 0x74 2 2
MOV Rn, A Lyl Sesayes OxF8-0xFF 1 2
MOV Rn, direct BT OxA8-OxAF 2 3
MOV Rn, #data SLRIHOE A AE A 0x78-0x7F 2 2
MOV direct, A BNaRis BT hE OxF5 2 2
MOV direct, Rn AL BB H T 0x88-0x8F 2 2
MOV directl, direct2 HEF U7k BT 0x85 3 3
MOV direct, @Ri W IBRAMIE B #: - Hk577 0x86-0x87 2 3
MOV direct, #data S RIHE H S 0x75 3 3
MOV @Ri, A BINERIE N TRAM OXF6-0xF7 1 2
MOV @RI, direct BT ULk M EIRAM OxAB-0xA7 2 3
MOV @RI, #data SLEIHI% A EERAM 0x76-0x77 2 2
MOV DPTR, #datal6 164737 B Eik B a Fia 51 0x90 3 3
MOVC A, @A+DPTR FEFARID% B nas CREXTBdERED 0x93 1 7
MOVC A, @A+PC TR AR 2 s GGEXFE 74 0x83 1 8
MOVX A, @Ri HMTRRAMIZE R N2 (8fzthil) OXE2-0xE3 1 5
MOVX A, @DPTR HMBRAMIE R N#% (1647 k) OXEO 1 6
MOVX @RI, A RIN#SEANTRAM (847 ik OxF2-F3 1 4
MOVX @DPTR, A ENEEAMTRAM (1647 H4E) OxFO 1 5
PUSH direct ST AR 0xCO0 2 5
POP direct M0 28 4 50k 0xDO 2 4
XCHA, Rn RN 5T AR L e 0xC8-0xCF 1 3
XCH A, direct Y IE ANk B R T Rhak 0xC5 2 4
XCH A, @Ri BN NTRAMA H 0XC6-0xC7 1 4
XCHD A, @Ri FInERAn; 5 N FHIRAMAK AN AT 4 0xD6-0xD7 1 4
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EHEFEBRS
k4 ThREHR A5 FH Jp:
ACALL addr11 2KB P 455 1 0x11-0xF1 2 7
LCALL addr16 64KB P K1 H 0x12 3 7
RET FREFIR A 0x22 1 8
RETI F BT[] 0x32 1 8
AJMP addr1l 2KB W 45t 35 % 0x01-0xE1 2 4
LIMP addr16 64KBN K% 0x02 3 5
SIMP rel ERS R 0x80 2 4
JMP @A+DPTR X KR 0x73 1 6
JZ rel (ARAERFR) s e 3
(RAERS) ZngsNEHR 0x60 2 s
INZ rel (RREHF) . 3
(R A ) ZUnLS NAER 0x70 2 c
JC rel (ARAER) . 2
CREREES) CHEN 0x40 2 2
INC rel (REA ) e 2
(RS ClHEET 0x50 2 1
JB bit, rel (NRAEHF) Sy 4
(R AR S hA B AR 0x20 3 6
INB bit, rel  (RRAEHR) o 4
(R EHETS) HiES AR 0x30 3 6
. = -
f;itzgg)' (RRAFR) L B R R I e 0X10 3 :
CJNE A, direct, rel (KRR 45#) 0 ot e 4
(RS BN 5 EH G R 0xB5 3 6
CJINE A, #data, rel (F&H4:#H) o b K A 4
(RAEERS) Zngs 5 BN SR 0xB4 3 6
CINE Rn, #data, rel (RNRAEHB) | o oo g 5o 4
(RAEER) e 5 A S % 0xB8-0xBF 3 6
CJINE @RI, #data, rel (INRKA#15) N IS— 4
(RAHER) WITRAM 537 BI B R 28 0xB6-0xB7 3 6
DINZ Rn, rel  (RRA5:7%) e B A T ) 3
(R AL N EFEFE 0xD8-0xDF 2 c
DJNZ direct, rel (fNK A F#) s ey oo 4
(R L) BTN AEES 0xD5 3 6
NOP S HAE 0 1 1
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A ERfETE 4
B4 TikeHiR R FH A
CLRC CiHEF 0xC3 1 1
CLR bit BHEEFHAEE 0xC2 2 3
SETBC CE 0xD3 1 1
SETB bit BT A B AL 0xD2 2 3
CPLC CHUR 0xB3 1 1
CPL bit BT AR 0xB2 2 3
ANL C, bit C¥# 5 HEEIUAL 0x82 2 2
ANL C, /bit CEMHH HHETHAI IR 0xBO 2 2
ORL C, bit CZHE s EEF s 0x72 2 2
ORL C, /bit (03¢ X=I A=k == SiIR VA 1)3 OXAO 2 2
MOV C, bit BT HA%C OxA2 2 2
MOV bit, C Cik H#: T hk 7 0x92 2 3
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10. BISRRME

RS %0

BEREBEBEE ..o -0.3V to +6.0V
WIS, L GND-0.3V to Vpp+0.3V
TERERREE. ... -40°C to +85°C
TEREIRIE -55°C to +125°C

Flashffifids 5 118 bR HAE

0°Cto +85°C
ERBESHEL (Voo = 2.0V - 5.5V, GND = 0V, Ta = +25°C, B3 5 A 1i8H)

R

W RS AR SR AR e 5 “IRRBEC Wi E, K
I SR R AR o A A8 TR AE W P R
(7 05 Bl P9 B 2 66 4 BE A9 B DR B o 4% 1 7 R PR 2 0 31 28 1
FAF R AR 2 520 2 8 45 AR R TS .

e 211 5 | &/ME (HLBUE«| BRKE | B %A
TAEHE Vop 2.0 5.0 5.5 V | 32.768kHzu{2MHz < fosc < 12MHz
fosc = 12MHz, Vpp = 5.0V
lop 5 10 mA FT A i B BTE 53 Tl B3 N B IARTZ3D
CPU#TTF (PUTNOPHE4) 5 WDTHFF, KM
. BHTE AR
TAEHLR — —
fosc = 32.768kHz, AR 2%, Vop = 5.0V
| o5 35 A FT A i B BTE 53 (Tl B3 N B IARTZ3ID
oP2 K21 CPUFTHF (BUUTNOPHES)
LVREH, WDTRM, KT HA 6
fosc = 12MHz, Vpp =5.0V,
A ¥ B TG AR CPUXC T (IR |
IsB1 3 5 mA | AT SN S AN E 5
LVRITFF, WDT 1, LCDFI I (ASEHELCDTHIR)
KT R
RN (R
FeplLeadi (ZRBL fosc = 32.768kHz, Voo = 5.0V, il 48 X b
FrA S 5 E R CPUR ] (B
Is2 15 20 pA | TSR S AN B)
LVRITIF, WDT:H, LCDIT I (AIELCDIHR)
K TS
AT IR #e <M, Vop = 5.0V
BT i B TS 538 T BUr i N B R E 3D
Ise3 2 10 pA | CPUEIE (HHfizl)
LCDZ%[, WDTXHM, LVRITIHF,
KHHE A e
A W ( #HH)
Frplibii Gt fosc = 32.768kHz, i %% %, Voo = 5.0V
FT A i B BTE 53 Il B3 N B IARZ3D
Isea 4 15 pA | CPUCH (FHEEED ;
LCD>%[, WDTXHM, LVRITFF,
K E T TR
WDT i Iwot 1 3 pA | FrEIH BT 3, Voo = 5.0V, WDTHJF
. g e AL CDM A, Vop =5V
LCDH ILco 6 ! MA | 300kQ LCDfi# Hli, contrast3:0] = 1111
LPDHLI ILPD 1 pA | Voo =2.0-5.5V
ACHEL Viu | GND 0.3XVop| V |10, RXD (RXxDCON[1:0] = 11)
MINEHEL Vi1 0.7 X Vob Voo VAR R ey AN
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1. “WHN I PRI AAEED.ON, 25°C FAFHT, BRIES

2. JiiINoo IR A IR (H 5.0V, 25°C 724/ 780mA.
3. JLIGND A7 A H# )i (6 175.0V, 25°C 741> 7100mA.

4 k&
e 211 5 | &ME (HBUE«| BRKRE | B %A
RST, T2, T3, T4, INTO/1/2/3/4, T2EX,
GND - [0.2XVop| V | RXD (RxDCONJ[1:0] =00) , TXD, FLT,
g NI L2 Viiz Vop =2.4 - 5.5V
GND - [0.4XVop| V | RXD (RxDCONJ[1:0]=01) , Vpp=2.4-55V
GND - [05XVop| V | RXD (RxDCONJ[1:0] =10) , Vpp=2.4-5.5V
. RST, T2, T3, T4, INT0/1/2/3/4, T2EX, RXD,
PN <2 ) -
IR ViHz |0.8 X Vop Vpp \Y; TXD. FLT. Voo = 2.4 - 5.5V
EATPANY SR I -1 - 1 pA | BN, Vin= VopE#E GND
§ . JFiR%H, Voo =5.0V
A N N - -
i R FRLUAL loL 1 1 pA Vour = Voo ZGND
S5 LR s RH RrpH - 30 - kQ | Voo =5.0V, Vin=GND
b7 BH RpH - 30 - kQ | Vbpo =5.0V, Vin=GND
i ) v HE Vou | Vopb-0.7 - - V | I/O¥i 1T, lon =-10mA, Vpp = 5.0V
A HE Vou1 - - |GND+0.6| V | l/O%iH, loL=15mA, Vop =5.0V
N SEG1-19, COM1-8, Vpp=3.6V-5.0V
LCD%n it e Ron 5 KQ 11, v, VaHLE 25 F0.2V
TER:

VB Hedk i AU

] S | B/AME | HBME | BRKRE | BA %
NS Vap 25 3 35 \Y
¥ 1= NRr - 10 - bit | GND < Van < Vrer
A/ID¥I N L Van | GND - Vrer v
A/DH N HLFE* Rain 2 - - MQ | Vin=3.0V
A0, R YR HEZERE T ZAIN - - 10 kQ
ADFEH L laD - 1 3 mA | ADCHERTTT, Vop = 3.0V
A/DHI N HLR laDIN - - 10 pA | Vop = 3.0V
T AE AR % Die - - +1 LSB | fosc = 12MHz, Vpp = 3.0V
R RStk 1R 22 ILe - - 2 LSB | fosc = 12MHz, Vpp = 3.0V
WA R 7 Er - +1 +3 LSB | fosc = 12MHz, Vpp = 3.0V
W EiRE Ez - +0.5 +3 LSB | fosc = 12MHz, Vpp = 3.0V
FERILP ORI Eap - - +3 LSB | fosc = 12MHz, Vpp = 3.0V
S T[] ** Tcon 14 - - tao | 10 bitkEE, Voo =3.0V, tap =1ps

R

1. “w ZADC A A LA ELJE# 1 FADC £ 55 A A1

2. “wx"F W GADC EFLHTIE G-I D F10KQ.
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AW B A4S (Voo = 2.0V - 5.5V, GND = 0V, Ta = +25°C, fosc = 12MHz, BAEREHM. )

B4 s | B/ME |HEME | BKRME | BA %4
‘ Tosc 1 s fosc= 32.768kHz
PR35 s TR B 1]
Tosc 1 2 ms | fosc = 12MHz
ST kR treseT 10 us
WDT RCHiiH fwot 2 3 kHz
RCHR % %%«
+1 +2 % | |F-12MHzJ/12MHz (Voo = 2.0 - 5.0V,

RN (RC) |AFF|/ Ta = -40°C%+85°C)

+2 % RCIR %5

|F - 128kHz|/128kHz (Vop = 2.0 - 5.0V, Ta= 25°C)

{REER AL HESKRFE (Voo = 2.0V -

5.5V, GND =0V, Ta = +25°C,

BrRAES AWM. )

e 21 %5 | B/ME | HLBEME | BKE | B4 %A
. LVR{#ifE
LVRCE #L R L Vivei | 4.2 4.3 4.4 V' | Voo = 2.0V - 5.5V
. LVR{#i
LVRCE #L R 2 Vivez | 2.0 2.1 2.2 V' | vop= 2.0v - 55V
LVRIKHEE AL T % TR 60 us
12MHz R 3R 24t
e 20 /s | ®/ME |HBE| BXE | B4 &
DB Fiom 12 MHz
VL HE HE2F CL 125 pF
32.768kHz kR a4k
S8 75 | B/ME | HLEME | BKME | B4 i
A Faak 32768 Hz
VL HE HE2F CL 125 pF

105



N SH79F166A

11. M B ((Wts%)
4X 12 LCDEIR

Power Supply

+12V

O00----00

8586588

LCD e
4X12 £
X
o
+5V S
COM1-4
l—H VDD SEG1-12 Vs
100uF 0.1uF GND
T—Ei GND INTO ouT
- c IR RECEIVER
DRIVER 12pF OSCXl
T 1o &=v1| SH79F166A
2 15 12pF 0SCX0 DRIVER
3 14 32.768kHz P0.1 1 16—
4 13 = P0.0 2 15—
torelay [—15 12 P5.0 P2.7 3 14— |torelay
6 11 P5.1 P2.6 4 13—
—A7 10 P5.2 P2.5 5 12—
8 9 P2.4 6 11—
+12V 5 o 1 15kohm — 10kohm AN3 7 o
+ 15koh 10kohm
— 1 [ J—-<OMM 1 AN2 8 9
0.1UF p 15kghrh 10kohm | AN1 12V
L — 15kaghm 1 10kohm ANO
— = 0.1uF
|4 QLU —
:0.luF 'I'. P0.2}——
1 0.1uF PO.3|——
0.1uF PO.5——
P4.4|——
+12V
o
Temperature KEY1 O— P34
sensor KEY?2 ol P3.5 BUZ
—= o
- KEY3 O——{ P36
o
KEY4 O——P3.7 1kohm
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12. 108iT {5 B
il YA ESE ]

SH79F166AP/044PR LQFP44
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13. #HERFR
LQFP444ME R~
«—— .
D
- 44 34 " .
b dHRR | ]
1 @ ’]]:I33
11§ Q Ezs
Q /) 4
HEHEHEHEHEE v
12 @J_LLZZ
P Gp
/[ \ A
J | y

— See Detail F

Seating Plane

aly

A
—>

LRV VEV S

DETAIL F

Symbol Dimensions in inches Dimensions in mm
MIN MAX MIN MAX
A 0.057 0.065 1.45 1.65
Al 0.000 0.001 0.01 0.21
A2 0.051 0.059 1.3 15
D 0.388 0.400 9.85 10.15
E 0.388 0.400 9.85 10.15
Ho 0.465 0.480 11.8 12.2
He 0.465 0.480 11.8 12.2
b 0.010 0.018 0.25 0.45
e 0.031 TYP 0.8 TYP
c 0.004 0.008 0.09 0.20
L 0.017 0.031 0.42 0.78
L1 0.037 0.045 0.95 1.15
02 0° 10° 0’ 10°
bay=o

(1) FRE R ABAER LB TR

(2) WTCRFARLE , % N+0.12 K,

(3) . 012K,
(4) B=HI R~ =K
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14, FAEFEHLF
&N b B#
2.3 M B SH79F166AFHH 3 215 B 202449 A
2.2 TG R 201547 H
1. HiELQFP444] %
2. BINAUN 40 2 128K RC414E T, LCDWisgik
2.1 3. BIEEUART B AR5 A 2R A e 18 2013412 H
4. B R
5. 380 s AR A F b
1. & ARRS 1
2.0 2. BIEERRIHE AR 201245
3. BB IR
1.0 VIR RAS 20114E12H
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EEFY

AT BT AR A IR AT RHRBRAT CRT7 ) MW7 AT, AT b AN 7 AR 7
dh” ) BONA A FRIE A OGRS A R LI P AT . AN R REZSR R R L T A BN, AR T HEA R 7
PRI AR HR B ATV AT o

AT WA KRGS, BIEIhEEN AR L], AN 8 B AT AR BV . AT IEE SRR =
Jr AR SRR A7) SN BT 7, AR % .

AR T AN AT AT AR 7 i A AR A2 B 8 O PRAIE LR AN R T 0 A M R A R 52 P IR R R . AR A R AR
ﬁIﬁﬁﬂ%%i&7ﬁmﬁ@%%ﬁ@lﬁﬁ$¥%%$Eﬁﬁmﬁ#$mﬁﬁ e BRI P BRI E 4 5E 17 A
P O EE R Tl NN/ B EE N T it PR MSIE . ZAEM TS ERr. RE. BRIT DU RE SN S5
%t,ﬁ%%ﬁﬁ%%%ﬁo%F&%mﬁﬂﬂ%ﬁﬁ%,%%ﬁ%ﬁ%%%ﬁ%ﬂﬁ%ﬁ%%ﬁﬁo

AR B S — B AR . 9 1k DR R R AT A NS B L KR S e AR A e i, TEEROT
AR HPTBE LR A 2 e B it . R S5 AT R B AN CRAIE RE % & TR B B

AR B, AA T ARSI ST, T AR I G B AR 28 ) B E R RN R A/ B0 e R i ) BT AT S T
A RIOMEMRIE . E S TUE; SURFEN, A RS2 F A OR A 2 ) B AN A/ B2 7 4 52 ERL 7 it (KA AT AR T
R BRI = AL 0 5 SR BT AT R A B B AL 5T, B B 05 3 L T IR G

AT B BALS P A e A ) DR B B IS0 AT B Iadk F) 7 i AR 55 HEAT SE e B sl AU, A8AN 534738
Fo ATTHRTEBON 7 & WA B AR

A TR AT WA e LR
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H3
R - T 1
2 7 TP 1
B T E B e ettt ettt ettt ettt e ettt et e et 2
4 E1l T AT 3
5 BITEIFEIR « oottt ettt ettt et et e e et e et e a et e ettt et e e et et e et e et et e et et e eae et et e et et et e et e et e et et e et et et e eteseeereans 5
B, S RIBIE eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt e ettt e et e et e et e et e e et ee et e et e et e e 7
A T -7 =TSP 17
T L CPU ettt et ettt ettt e et e e et er et et st 17
PO O O Yy o G i SO 17
PR O O by s = OO RRO R 18
703 B ettt ettt et ettt ettt e et ee et 18
T2 BERTTETIETEREEE (RAM ) oo e e ee et e et e et et eeeeeeeeee e ee e es et e e s e e e e ee e e eeeeneeeeeseeeeee e eee e en e en e ereseees 19
O R = OO 19
T2.2 BEZZER oottt ettt 19
FACT S W R ey a7 =TSP 20
7B ettt ettt ettt ettt et ettt ettt ee et ee e ee et en et en e et n e 20
PRI (O 22, =Y a2 SO 22
T T B REE (SOP ) I oottt ettt ettt e et e e st s et et e ettt ee et en e en et en et n s 23
TBL BEZZEE oottt ettt ettt ettt 23
T B2 LS FZEZE TSR oottt ettt ettt ettt et ettt et et e et ettt ee e e en et et 26
T3 SOP I ST BT BT ooooevoeeoeeeeeeeeeee e e ee et ee et e et ettt ettt ettt et ettt ettt et ee e e en et et 27
T I BT IIETZIER oottt et ettt ettt e ettt ettt et e en e er e en et 28
T B ettt et ettt ettt 28
T 5.2 FFFFZEN oot v et s e ettt ettt ettt ettt ettt et ettt ettt er e et e e en ettt 28
T 5.3 T ettt ettt ettt ettt ettt et et e ettt ee et ettt ee et et e eeee et en et 28
T BEZZEE oottt ettt 29
TB.5 JIEIGERZET oottt ettt ettt 30
VRN 2 Y a3 1 S S i =TT SO 31
T8 BT EHIETEE (SCM ) oo eeeee et et e et e e et e et e e e e e e eeeeeeeee s ee e s e e et en e et e s et ee e s eeeeseeeeesesneeseeeeen e s en e erensereesees 32
T T O ettt et et ee ettt e et a ettt ettt e et ee e ettt en et et et e et s et et et eeeeeeeeeee et er et en et en et erees 33
L = OO 33
TT2 BEZZER oottt ettt ettt 33
T DB BB TFEIIYRT oottt ettt ettt ettt ettt ettt ettt ettt et e e et e e en et et et 35
T BBETTTEFH oottt ettt ettt ettt ettt ettt et ettt ettt e et et e e ee ettt 35
T8 BT B oottt ettt ettt e et ee ettt et eeee e ee et en et n s 39
T8 ettt ettt ettt ettt 39
TB.2 FHTEED oottt ettt ettt e et 39
783 T T oottt ettt ettt et ettt ettt e et e e ettt et 45
T8l STETTEE oottt e et ettt ettt ettt ettt e ettt ettt ettt er e et eeen et et 47
T8 T EED oottt ettt ettt 50
70 T T ettt e e et e ettt ettt ettt ee e ee et eeeee e ee et e et ee et ee et eeeeneeeeee e ee e e en et n e reneees 52
T0. L ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ee ettt ettt et 52
100, T B A 1 oottt e ettt ettt ettt ettt ettt ettt ettt ettt et e ettt ettt en et e 52
70,3 B 7 ettt ettt ettt ettt ettt ee ettt ettt 52
1 L B BT B ettt ettt ettt ettt ettt oottt et et ee e ee e et 55
T05 LTI JETER oottt ettt ettt e ettt ettt ettt e e e ee e et 57
T.0B LB LEFEZE oottt et ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt et 57
T.0T IBHAATE oottt ettt ettt ettt ettt ettt ettt et ettt e et et ettt ettt et 58
T.0.8 LLTBHTIIRTIT ] oottt ee et ee e ee e ee e ee ettt ettt ee e e e e e e et 58
T.9.9 DRZITELIHIIR A oot ettt ee et eee e e ee et e ettt ee et ee et 59
T29L0 GBI B oottt ettt ettt ettt et ettt et et ee ettt ettt et ettt e et et ee ettt ettt et re 59
B, T B ettt ettt ettt ettt e e et e ettt e ettt e et e et e et e e 60
B L LCDZEENES oottt ee et ettt ettt ee et e ee e ee et ee ettt e et et ee e e ee e e e e en et 60
.1 BEZE ettt ettt et ettt et ee e en et 62
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812 LOD RAMZZE ...t ee ettt et et ee et eee e e eeeee et e et et et e e e et ee e e ee et en et 65
B2 L E DT I ettt ettt ettt ettt ee et ee et et ee et e ee ettt e e et et et eeeeeeeeeeeeeee et en et n e rennees 66
B2 BEZEEE ettt 66
B.2.2 LED RAMZIES ...ttt ettt sttt ettt ettt 67
B3 WM TEE TR (PWIM ) ittt ettt ettt ettt ettt et e e bt et st e e b e st et et e e st ebeebe e b e ste b e s e e st et e ebe e b et e b et estebeeaeabe st e ebe st entessensabesbeabeein 69
8.3, L ettt ettt ettt ettt ee ettt ee et ettt e e et ee e ee et 69
B.3.2 PWM 72 25772 oo e et et ettt ettt et ee et e ettt ettt e e ee et et 69
8.3, 3 P WM BT B ettt ettt ettt ettt ettt ettt et e b e b et et e e e st e Ae b e et e s 4 e b et e At e A e e R et e et e b et e At e e Rt e be e b e b et et et entereebeebe e e 70
8.3 L2 /IPWINLZT T ZE o ettt ettt ettt et ettt 71
B.3.5 PWIMOL ...ttt st e e e e e e e e e ee e ettt ettt et e e e en ettt 73
.38 FEIXTT/H] coveeee ettt ettt 74
8.4 FEBET I FH E AT UL AT ER (EUART ) oot ee et ee ettt eaeeee s eee s eee e ee et s et s e e s e e s eeeeeeeeeeseeseee e es et en et en e reseees 75
Bl L ettt ettt ettt ettt ee et et e ee et ettt ee et ee e ee et 75
S N = ST = a K /7= OO 75
R R = SO 80
Bl B LT I oottt ettt ettt ettt ettt ettt ettt ettt ee et ee e eeee et en e et 80
BALS T FEEFE TN oottt ettt ettt ettt ettt ee et ettt ee et ee e ee et en et et 81
BB BEZLEE ettt ettt ettt 82
SR Yz = G 1A TS 85
.. ettt ettt ettt et 85
B.5.2 ADCFELILE ...t e et ee ettt ettt ettt ettt ettt ettt ettt ee et et e e eeee et et et n e 85
85,3 B ettt ettt ettt et et ee et ettt e et ee et ee ettt 86
BB HEITER oottt ettt et ettt ee et ee et ee ettt e e ettt eeee e en e ee e en e er et n et e 89
BB, ettt ettt e ettt ee ettt 89
8.8, EE ettt ettt ettt ettt ettt et ettt ettt et ee e ee et en et 89
BT ABEEEIEFEII (LLPD ) oottt eees e eese e eee et ee et e e et e e ee s eeeeeeeeeeseee s ee e s s e et e e et es et es e s eeeeneeseeeeeneee e en et en et en et erees 90
.7 L ettt ettt ettt et ettt ettt ettt ee e ee ettt n e 90
7.2 BEZZLEE ettt ettt ettt 90
LR (SN € VA 2 OOV 91
B8, /et e ettt ettt ettt ettt et et ee ettt ettt et ee et et 91
89 EI T ENREE (WDT) » BFEEEREEET (OVL) B R E B E LIRS s 92
.0, ettt ettt ettt ettt e et 92
B.9.2 BEZZZE ettt ettt ettt en et 93
810 HELTE/ETTH ..ot v ettt ettt ettt ettt et ettt et et et ee et ee et e et e et et et eneeeeee e ee e en et en et en et erees 94
8101 2 ettt ettt ettt e et ee ettt ettt er et ee e ee et en et 94
8.00.2 ZEBFFETE (1AIE ) oottt ee et e ettt s et et eeee e eeeesee e et e et r e et et e ee e e et e et eeeee e ee et en et en e 94
IR RE =72 b =o)L & 101 1 AU 94
8104 BEZZZE oottt ettt 95

B 1L T AT oottt ettt ettt ettt ettt et et ettt et en et e et e et et et et ee e eeeee et en et en et n et nrees 96
B AL L 2 ettt ettt ettt ettt ettt et et ee et ettt ee et ee e ee e et et n e 96
812 FRBBIEIN ..ottt ettt ettt ee et ee ettt e et et ee e ee e en et en et n s 97
0. BB ettt ettt e ettt e ettt e et e et e e er e 98
10. B T ettt ettt ettt ettt ettt et e et et e et e e e et ettt e et et et et e et e e et et e et 103
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