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RST/P52 []| 8 N 21 [] P31
voD [] 9 CZD 20 [] P32
AVREF/P4.4 [] 10 19 [] P33
INT43/AN3/P4.3 [] 11 18 [[] P34/AN4
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6. SFREMYZ

SH79F1620/ & 256F

JUF:
CPUARF 8%

CPUNZ I35 & 1238
B YR B 2 1 B A

Flash & f£3s:

HoyE T 215 7 Ao«
B VSRR 8 A fE 4
R 7 f2 88

T R
/OO & 148

SERY 2% 17 2%

EUART& 1788
ADCH 78
PWM 1725
LPD& f2#s:

WHBSU TR, ARG A R R e T A4y (SFR) , SH79F16201SFRA LA

ACC, B, PSW, SP, DPL, DPH

AUXC, DPL1, DPH1, INSCON, XPAGE

PCON, SUSLO

IB_OFFSET, IB_DATA, IB_CON1, IB_CON2, IB_CONS, IB_CON4, IB_CON5
XPAGE

RSTSTAT

CLKCON

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

PO, P1, P2, P3, P4, P5, POCR, PI1CR, P2CR, P3CR, P4CR, P5CR, POPCR, P1PCR,
P2PCR, P3PCR, P4PCR, P5PCR

T2CON, T2MOD, TH2, TL2, RCAP2L, RCAP2H, T3CON, TH3, TL3, T4CON, TH4, TL4,
SWTHL, T5CON, THS5, TL5

SCON, SBUF, SADEN, SADDR, PCON, RxCON

ADCON, ADT, ADCH, ADDL, ADDH

PWMEN, PWMEN1, PWMLO, PWMOC, PWMOPL, PWMOPH, PWMODL, PWMODH
LPDCON
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Table 6.1 C511#%SFRs

x| it 4 P NGma | #7h | met | msk | e | smem | w2
ACC EOH EIIE 00000000 ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2
B FOH BAF A48 00000000 B.7 B.6 B.5 B.4 B.3 B.2
AUXC F1H CHArA 00000000 c.7 C6 C5 c4 c3 c2
PSW DOH FPIRE T 00000000 CcY AC FO RS1 RSO ov
SP 81H HeERFRE 00000111 SP.7 SP.6 SP.5 SP.4 SP.3 SP.2
DPL 82H BRI 75 00000000 DPLO.7 DPL0.6 DPL0O.5 DPLO.4 DPLO0.3 DPLO.2
DPH 83H EE I R N VA 2 ] 00000000 DPHO0.7 DPHO0.6 DPH0.5 DPHO0.4 DPHO.3 DPHO0.2
DPL1 84H B Pt AR 75 00000000 DPL1.7 DPL1.6 DPL1.5 DPL1.4 DPL1.3 DPL1.2
DPH1 85H LAt RS VA Tl 00000000 DPH1.7 DPH1.6 DPH1.5 DPH1.4 DPH1.3 DPH1.2
INSCON | 86H Bl et k£ -0--00-0 - BKSO - - DIV MUL
Table 6.2 FLIIT % H|SFRs
w5 | 3 P Nama | ®E | metr | msk | e | mem | 2
PCON 87H BEVE At 00--0000 SMOD SSTAT - - GF1 GFO
SUSLO | 8EH YR R R 00000000 SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2
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Table 6.3 Flashi%#ISFRs

w5 | i £ P Nama | ®e | mewr | msk | e | mem | mem
0 | | v | wowow | 997 | 997 | 007 | W | |
IB_DATA BFa(r:]Eo W iR lash o %5175 00000000 | IB_DATA.7 | IB_DATA6 | IB_DATA5 | IB_DATA.4 | IB_DATA.3 | IB_DATA.2
IB_CON1 BF;]EO flashd7 1) 25 77 #51 00000000 | IB_CONL1.7 | IB_CONL.6 | IB_CONL5 | IB_CON1.4 | IB_CON1.3 | IB_CONL.2
IB_CON2 BFaSn':O flashizs 75 17 422 ~---0000 - - - - IB_CON2.3 | IB_CON2.2
IB_CON3 BZ‘;':O flash %5 17 43 ---0000 - - - - IB_CON3.3 | IB_CON3.2
IB_CON4 B';?]EO flash¥z il 27 47 #5 4 ----0000 - - - - IB_CON4.3 | IB_CON4.2
IB_CON5 B';?]l;o flash %5 17 445 ---0000 - - - - IB_CON5.3 | IB_CON5.2
XPAGE B'Z]':O e FH B e 2 A --000000 - - XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2
FLASHCON B‘;Z]EO flashizfil = e | - 0 - - - - - -
Table 6.4 WDT SFR

we | i a7 P Ngma | ®h | et | msk | e | M | ek
RSTSTAT Bi:rLIEO 11058 N 284 ol 25 A7 3 0-000000* WDOF - PORF LVRF CLRF WDT.2

VB * Fp N (s A ERSTSTAT &2 P B, i JAWDT 75
Table 6.5 W45 HISFR

w5 | 3 P Name | ®E | metr | msk | e | mem | 2
CLKCON Bii';o RN B 111000~ |32k SPDUP| CLKSL1 | CLKSO SCMIE HFON Fs
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Table 6.6 "1 Ii SFRs

o POR/WDT/LVR . .. . -
ias? Huhk 2 IPINBRHME $IRL 6k H5h1 BafL g X7 iA k=LA
IENO BAai}IjO T 8 VIO 0000-000 EA EADC ET2 ES ; EX1
IEN1 B/;?]';o P VPRI 0000000- |ESCM/ELPD| ET4 EPWM ET3 Ex4 EX3
BAH e s
IENC | oo ko rhRT E fo v ----0000 - - - - EXS43 EXS42
iEncy | BBH P eIl | e 00 - - - - - -
BankO
B4H . .
IPHO | o2 o LR W e R T VAO) -000--0- - PADCH PT2H PSH - -
IPLO B'Zi';o R SR A0 -000--0- - PADCL PT2L PSL - -
IPH1 BBa?]';o TR e B i A 1 0000000- PSCMH PT4H PPWMH PT3H PX4H PX3H
IPL1 BBa?]EO TR S B A 1 0000000- PSCML PT4L PPWML PT3L PX4L PX3L
EXFO Bi?]lso AR 2T A AR O 00000000 IT4.1 IT4.0 IT3.1 IT3.0 IT2.1 IT2.0
EXF1 D8H AN W A A7 L ----0000 - - - - IF43 IF42
Bank0 H B




SH79F1620

Table 6.7 i [1SFRs

we | it & PORMDTLVR | serpy oS 54z wafs B3 wof
IPINBALE
80H "
PO | gt 8k 10 00--0--- P0.7 P0.6 ; ; P0.3 -
90H
PL | gt 8kl 00000 - - ; P1.4 P1.3 P1.2
P2 | pOH IoS TuP S — 00 . . - - . .
P3 BBa?]';O 8fikr3 00000000 P3.7 P3.6 P35 P3.4 P3.3 P3.2
COH
Pa Banko 5 i 4 ---00000 - - - P4.4 P4.3 P4.2
P5 | oM, FYCA T 1= IS [— 000 : : - - : P5.2
POCR B'Z%]';O i [ O NS4 1 75 1) 72 11 00--0--- POCR.7 POCR.6 - - POCR.3 -
PICR B'Zﬁ';o LIRERNE HEp Tkt ---00000 - - - PICR.4 PICR.3 P1CR.2
E3H o
P2CR Banko utp 28 NS g s [ s 00 - - - - - -
P3CR BEaLrt'IjO S 138N 7 45 00000000 P3CR7 | P3CR6 | P3CR5 | P3CR4 | P3CR3 | P3cr:2
P4CR BIZ?]}I:O ity [ 4% A L 7 TR 4 ) ---00000 - - - PACR.4 PACR.3 P4CR.2
P5CR B'i]';l AR YN TG I -7 R — 000 - - ; ; - P5CR.2
POPCR Bi?]';o SO0 R A 00--0-—- POPCR.7 | POPCR.6 ; ; POPCR.3 -
P1PCR BI::':lAnEO B CTLP R R AV ---00000 - - ; PIPCR.4 | PIPCR.3 | P1PCR.2
EBH N
P2PCR Banko s2|E B E | - 00 - - - - - -
P3PCR Biﬁ::o O3 R A 00000000 | P3PCR.7 | P3PCR.6 | P3PCR.5 | P3PCR.4 | P3PCR3 | P3PCR.2
P4PCR Bi'ﬁi'o B CIAP R LR AV ---00000 - - ; PAPCR.4 | PAPCR.3 | P4PCR.2
PSPCR B'Z?]';l DRI T e 2 s SR BR— 000 . - ; ; ; P5PCR.2
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Table 6.8 &4 SFRs

POR/WDT/LVR . . - -
ias? Huhk B - ¥4V et S5 BafL g X7 iA oL
IPINBAE
T2CON B(;iEO SE I 28V s 285 25 A7 7% 00000000 TF2 EXF2 RCLK TCLK EXEN2 TR2
C9H - L B8 g e 7
T2MOD | o SEN SR a2t AT Ay | - 00 - - - - - -
ank0
RCAP2L B%ﬁt'o SE I 2 VT B 8S 2 AR AR ARAL Y 00000000 RCAP2L.7 | RCAP2L.6 | RCAP2L.5 | RCAP2L.4 | RCAP2L.3 | RCAP2L.2
RCAP2H BCaEE'O SE I 2RV B A 2 AR A R Y 00000000 RCAP2H.7 | RCAP2H.6 | RCAP2H.5 | RCAP2H.4 | RCAP2H.3 | RCAP2H.2
TL2 Bcaﬁro I B 2 I 00000000 TL2.7 TL2.6 TL2.5 TL2.4 TL2.3 TL2.2
TH2 Biiﬂo SE I BRIV E AR 2 A Y 00000000 TH2.7 TH2.6 TH2.5 TH2.4 TH2.3 TH2.2
T3CON Bi?]';l SE I BRI A e 34 Py A7 2 0-00-000 TF3 - T3PS.1 T3PS.0 - TR3
89H S L S b 111 1
SWTHL | g2 k1 E N SV A S A U s | e 00 - - - - - -
TL3 Biii'l IR B 00000000 TL3.7 TL3.6 TL3.5 TL3.4 TL3.3 TL3.2
TH3 Biarl I R 3 R i 00000000 TH3.7 TH3.6 TH3.5 TH3.4 TH3.3 TH3.2
T4CON Bii'll'l SEIS B s Al 25 A7 2 00000000 TF4 TC4 T4PS1 T4PS0 T4am1 T4MO
TL4 Bcaﬁlt'l I B A 00000000 TLA4.7 TL4.6 TL45 TL4.4 TL43 TL42
TH4 B(;arl SEIN e Eds 4w 7 00000000 TH4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2
T5CON B(;?]El SE I BRI A e s i Py A7 2 0-00--0- TF5 - T5PS1 T5PS0 - -
TL5 B?;El REHINE S Y I A ] 00000000 TL5.7 TL5.6 TL5.5 TL5.4 TL5.3 TL5.2
TH5 Bce:;lljl i A = VA o ] 00000000 TH5.7 TH5.6 TH5.5 TH5.4 TH5.3 TH5.2

10
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Table 6.9 EUART SFRs

POR/WDT/LVR

w5 Huhl R IPINERAE g 4L A 6L F5hr Fahr b %A BE2fr
SCON B%?Eo AT R 00000000 SMO/FE | SMI/RXOV |sM2/TxcoL|  REN B8 RBS
SBUF B%?Eo PATEARZ A 00000000 SBUF.7 SBUF.6 SBUF.5 SBUF.4 SBUF.3 SBUF.2
SADEN Bz?]';('o I\ Hh L HERD 00000000 SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2
SADDR BZ\?]EO e ik 00000000 SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2
PCON BE;':O ELURAT R AT 11 00--0000 SMOD SSTAT - - GF1 GFO
9FH - el e 1
RxCON Rxd5 | e A RE U AR T 2 A28y | - 00 - - - - - -
BankO
Table 6.10 ADC SFRs
POR/WDT/LVR . . o -
i Huhl: B FE7HL g 15714 5L Fapr FE3fr Fofr
[PINEALE
ADCON BS;?EO ADCFf 00000000 ADON ADCIF EC REFC SCH2 SCH1
ADT B%‘;EO ADCIH A it & 000-0000 TADC2 TADC1 TADCO - TS3 TS2
ADCH stn':O ADCil i 00000000 CH7 CH6 CH5 CH4 CH3 CH2
96H N e
ADDL | oo o ADCHERACAL T | - 00 - - - - - -
ADDH BZ]':O ADCHHR = 745 00000000 A9 A8 A7 A6 A5 Ad

11
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Table 6.11 PWM SFRs

POR/WDT/LVR
w5 Huhl: R IPINE LA HIAL E: 1A g:1YTA wapr 3L $2fr
PWMEN BCaEEo PWMs I 22 . 7 -0--0--0 - EFLT - ; EPWMO1 -
B7H s
PWMEN1 | o= 10 PWM#EI 81F | - 0 - - - - - -
PWMLO B'ZZ]'EO PWM{R 00000000 | PWMLO.7 | PWMLO.6 | PWMLO.5 | PWMLO.4 | PWMLO.3 | PWMLO.2
D2H " et
PWMOC | oo 1247 PWM5 76l 00---000 PWMOIE PWMOIF - - - PWMO0S
PWMOPL B';?]'l;'o 1247 PWM & 113 Ay 00000000 PP0.7 PP0.6 PP0.5 PP.4 PP0.3 PP0.2
D4H " e e [
PWMOPH | .- "6 1247 PWM J 4 il i fr ----0000 - - - - PP0.11 PP0.10
PWMODL B':;‘:’]';O 1247 PWM [ 72 FL 5 I A7 00000000 PDO0.7 PDO0.6 PDO0.5 PDO0.4 PDO.3 PDO0.2
D6H . L Lo A A s
PWMODH | o= "0 12f7PWM 4% L 324l s 7 ----0000 - - - - PDO0.11 PDO0.10
Table 6.12 LPD SFR
POR/WDT/LVR
w5 Huhl: B IPINE R HIAL g 1A g:1YTA wapr $3hr $2fr
LPDCON BBa?]EO LPD# 00000000 LPDEN LPDF LPDMD LPDIF LPDS3 LPDS2

YER: - RE.

12
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SFRELE I
BankO
LS4k AT AL 4k
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_CON1 | IB_.CON2 | IB_.CON3 | IB_CON4 | IB_CON5 XPAGE F7H
E8H EXFO POPCR P1PCR P2PCR P3PCR P4APCR EFH
EOH ACC POCR P1CR P2CR P3CR PACR PWMLO E7H
D8H EXF1 DFH
DOH PSW PWMOC PWMOPL | PWMOPH | PWMODL | PWMODH D7H
C8H T2CON RCAP2L RCAP2H TL2 TH2 PWMEN | CFH
COH P4 C7H
B8H IPLO IPL1 IENC IENC1 BFH
BOH P3 RSTSTAT | CLKCON LPDCON IPHO IPH1 PWMEN1 | B7H
A8H IENO IEN1 AFH
AOH P2 FLASHCON| A7H
98H SCON SBUF SADDR SADEN RxCON 9FH
90H P1 ADCON ADT ADCH ADDL ADDH 97H
88H 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 7/F
Bank1
LS4k AT AL 4k
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/A 3/B 4/C 5/D 6/E 7/F

TR ARMEHTNISFRAGIEZE L1

13
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7. FRUHETIRE

7.1 CPU
7.1.1 CPURIZRF BRI e Fr AP as
HErE

B CPUWNM&E4s: ACC, B, PSW, SP, DPL, DPH
Bnds

BUNASACCR A L H 24748, 82 RGP R HAE ) S8 i Bhnc
B& o

TERBRIZARL T, SHBIBA frds. (FILEIRA T, Bafras i /7 ds kA .
r&I8EF (SP)

FetREFSPE—AN8A1 L 717 5%, EHATPUSH. SRt FRE- R « Ik By 4535 4, SPAnL, Bk Hds Ak, $hiTPOP.
RET. RETIZEA0F, HR HHEAR G SPIRL. AT LUZ i ENHIRAM (00H-FFH) MTEHME, R4ENi)E, SP
WA HOTH, AR50 F iO8HMIETT 4R .

EFRET (PSW) HEH

FEFRET (PSW) FAHRAS TETFRERE.
HiEest (DPTR)

B E DPTRE — 160 & H e, Hafi i A8 HIDPHE R, (BAL T A AA 8 HIDPLER R BEATIHE o LAy —A
1647 a7 74 DPTRORALEE, o n] LLAE S 24Nl 57 (1) 810 Z A7 # DPHAIDP LR AL HE .

Table 7.1 PSWai 744

DOH BN Fehr 540 AT KA F2pfr ST ZBONL
PSW cY AC FO RS1 RSO oV F1
BI5 W W5 W' W BIE =t Ek=t {5
SE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
DS PLFFS BB
B AR EAL
7 CcY 0: HAREPHIEFE b, WAL SN KA
1. HARSEHES P, AU R
LeS1ib+ i VA AN VA
6 AC 0: HEBHEIST A, WA S AE KA
1. HECEHESH Y, AR B R R
FORREANL
> FO FILP 5 SUBF A
RO-R7# #7358 JUE AL
00: 110 (WLl FJ00H-07H)
4-3 RS[1:0] 01: 5l (WIS FI08H-OFH)
10: 712 (WLt 3I10H-17H)
11: 73 (WY FI18H-1FH)
b Aany Y (VA
2 ov 0: WA R
1. At
Flbr&ENL
1 F1 P 1 5 SR o
ZHARIAL
0 P 0: Z s AR E A LI B AL
1: BNaRAE A LA E T 755

14



MUL

DIV

7.1.2 CPUBSR N RIS IR I BE o7 7 58
B JRMMULFIDIV'EE 4

B XU R

1647 *847, 1647/81%

B CPUMRNAZ 758 AUXC, DPL1, DPH1, INSCON
//: =}

SH79F1620

HI'DIV'E 4 K16 A7 A D RERLAT IT -

B ERE

455 DPTR15DPTRZ L,

INSCON.2 = 1; 16fifH,
INSCON.3 = 0; 8fifH=

INSCON.3=1; 16fifHz,

INSCON.2 = 0; 8fifH=

#iE

(A)*(B)

(AUXC A)*(B)

SH79F1620%4" & T'MUL'FI'DIV'[F6 4, —AN 81 %5 A7 8% -AUXC a7 A7 28 (R A7 18 S8 1) v 84, LASEIN1641IE 5. 7616
frFeprika S, SHBIAUXCH 85, EHETRAY, AUXCHAZRS1E A ek .

CPUZE AL JG BEAFRUERE A, "MUL'FI'DIV' TR S R E FIF R UES05 145 4 4/ — 3. MINSCONZ A7 A NA B )5, 'MUL'

(A)/(B)

(AUXC A)/(B)

AUXC
TS
¥ L RE VA ] YA T
T PN
FRA 75 RE [l ASZa1]
A S R A e I B A7 2 50 . ARvERUE FREN 9 Ay 42 I DPTRIM B B 5 ds Fa 41 i 44 ADPTR1.
BN B EF AR, HLEA N F A S HDPHLIR R, AL 71 F A7 28 HIDPL1E .
CATRE AT LI A — AN 1641 5 A7 A DPTRLKACHE, i A] LLAE K 24T (8107 27 A7 #sDPHARIDP LK AL #
TH X INSCONZF A7 85 H (11 DP SV B 15i% OIE B P A BE 551 HH 18— Ao BT Ik B fEDP TR VAN G HR & S ik B ils —
VIR BB AR E
713 5RR
Table 7.2 #R TR LR w248
86H BTAL H6fr 547 BARE H3fr Fofr SBANT SBONT
INSCON BKSO DIV MUL DPS
BI5 w5 EaE=t WS SoaE=t
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0
DS PLFFS LB
KPR Th Re &5 88 JUIE AL
6 BKSO 0: EFRFFIRINBE S 743 710
1: PR INRE H AR I1L
164L/8 AL BRiZIE AL
3 DIV 0: 8f7fRik
1: 1647FRi%k
1640 /84 Tk BEAL
MUL 0: 8fv3feyk
1: 1647k
PR IRE R AL
DPS 0: Hutatr
1: HdieErl

15
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7.2 FENBEEREM S (RAM)
7.2.1 i

SH79F1620 4 5 A HE 1 T WHRAMAIZNERAM. 51k A7l 5% 25 () 43T -

B (KA7128F T IRAM (Mt MOOHBI7FH) ] Bk A4 T4tk

B EHAL128 T HIRAM (Hilik MBOHZBIFFH) HAER 34k .

B REBRINBE AT A7 A (SFR, Huhik MSOHZIFFH) s H 4% 54k,

B SMEHRAMIIE I MOVXEEA W41 ] .

128 FATIRAM 5 i ik 23 B RISFRAHE], (HZEYHL L5 SFRIYAS 2/ B 1 . 24— N4 U7l i T HuhE7FH P 358
g, CPUTT LURRHE Ui 1] [R5 2 28 R IX 43 42 Ui 1) =i A7 128 15 B RAMIE /2 17 1 SFR.

SH79F 16207 FM R 25 /M2 L T 256 ZFTRAM, X RFRMIE S .

OFFH OFFH
OFFH
Upper
128 bytes SFR
Internal BankO
Ram direct accesses
indirect accesses
Extenal 80H 80H
RAM
7EH OFFH
Lower
12 s
Bankl1
Ram direct accesses
direct or indirect
accesses
00H 00H
80H
W EFSMERAMEL B

SH79F1620 FrfE S 37 M AP EBRAM T . T LU HIMOVX A, @RIEIMOVX@RIi, A; Kii A /ML256 51T RAM; thAg
FIMOVX A, @DPTRE{MOVX@DPTR, AXiJjli7Mi2567 " RAM.

B /IMOVXA, @RIZIMOVX@RI, A; i //Sf #2565 HRAMUAYS, 53] 7 (7 X PAGE 5 &,

16
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7.3 FlashfE B 728
7.3.1 4k
Flash 7725 fud5 16 X 1KB X3k, &it 16KB
16 A H R 30 [l N A B AT S P A B 1A
TEZegmfs (ICP) HAECHRE N BRI R AE
SRR X R AR AR, SRS X IR IR) < 3ms, & byte 4RI ] < 30us
FEERR IS FRPX: %/ 1000 K
2% EEPROM [X: Z%/> 100,000 /X

B AR RAAFER: 2> 10 4F
B {CIhFE
FFFFH
Reserved
3FFFH
03FFH
EEPROM Like Data Block Program Memory Block
0000H 0000H
Information Block Program Memory Block

SH79F1620 Jy {7 FE )RS N & 16K il 4 fFlash (Program Memory Block) , #J LGB EL4nfE (ICP) A X F 4
T (SSP) HExXFlashfrfif i AF . R4 1X 10247715,

SH79F1620i4 P & 102475 [ ZEEEPROMAZ A X F A7 7 5t , AR IX 256741, SILaMFIX

Flash# 1 X :

TEgnfE (ICP) #X: JMid FlashgifE s Xl FlashfE i as i T #: . 82, Sk,

BIX AR (SSP)Y fixt: I/ RUFASis4T 4 Program Memory , XfFlashféfif st 48, L. Sk,

17
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FlashfA {8831 L T #:4F:
(1) RS RPE R
SH79F16201 ARG -y T e A H P ARIB IR AL T it RE M i i . AN XA PR AT ]
RIS HE0:  AVFAE AT IR RS 10 5 AN (BB EER) .
ARIDR B L AVFAS IR H AR X @ MOVCTe A AT IR A, Bl it SSPA T #E KR B N AE
F P U R 30270 7 Xz — A Be 58 AT AR 44 s X (1 1 7
FlashZmfE a5 /L ICPAL B B AR IR AL,  LAE AT I PR3 A
SSPHE A S FRA U PRy 3 AR X i F
(2) BiHEgER
TERARID LR 42 B RS ], FEAASRBR AR AE HNG SRR T FEY, ARREIED, ARG ORA AL, (R A FRZKEEPROM
X .
F R 25U R 5007 A BE 58 R PR HE R
Flashgi 228 7EICPRE R 4 PR BB Fe &, AT BB o
SSPHE A TR TR
(3) WX HERR
AR B AR S EERRTIE R IX P N 2. R RESC (SSP) RiFlashémfe s AR REPAT %454
A1 P R PUAT IZERAE, DU IR BT I b X A IS ARy d s X L
i TaFlashgi FE S AT %8R, D500 1F BT I B3 IX AR AS L 2 A =R 0.
R b0 R 4025007 32— A e 58 B X R«
1. Flashgn P28 fEICPHIR e H i X R Fa 25 BEAT Fel IX H2 Kk
2. WIS SSPYRER H I X EEBR 4R 4, MHATHIX R (FERIEM X B4R 1) o
(4) SREEPROMA-A X #E %
HKEEPROMATfif X BEFRERAVE W S VB REEPROMAEAE X R I 2% . H P FE2U(SSP) AIFlashgm FE s 7 e AT 1% 81
F P AU R 5025007 2 — A BE 58 I IEEEPROMAT fifs X HE (55 :
1. Flashgi B2 8 fEICPHE 3k I REEPROMAZ il X #2 [k TR 4, HEATISEEPROMAT it X 452k
2. WL SSPYREK HIIREEPROMATAE X #EER TR 4, MATIREEPROMATAEIX #EBR (FEILYE X AgWFETE 1) .
(5) BB
B/ GRS IRAE 0] LU ACAY M Flash 77 g i i sl s N . R (SSP)Y FiFlashgi fge# e AT %3815
#7 it A FE X PAT 24, DATEE i b X AR IS PR AP i 1. A2k B 5, PR saEa 5
FERIX
P T RS PAT A, A0V 11 BT 38 B3 X (AR AS A A =X 0
F = U TR A0 2505 2 — A e 5E S ARG -
1. FlashZm R8s 7EICPA R B 1ARSFe 4, AT B3R,
2. Wik SSPIfe & SHAARIE e S, AT SRR,
(6) ‘B /E2BEEPROMAERE X
/'S ZREEPROMAHif X 45 AE 7T LK 204 MIREEPROMAEAiG X st k5 N H T8N (SSP) FIFlashZmfE#s 5 HEPAT %
Btk
F P U R 5028007 Rz — A BE5e R S 2 EEPROMATfi% X :
1. Flash4u FE 8 £EICPH K i H B 1 REEPROMAZEAEIX 64, #HT5/12EEEPROMAEME X .
2. W SSPYfE R H B2 EEPROMAFAIX 54, #HT 55 2EEPROMAZf#X .

FlashfE 88 8 /RILE

B ICP Ssp
ARG LRY SCHF N Hf

J X 4 R SCHF (A0 SCHF (A0
AR SCHF NI Hs
JSEEPROMAFfif X 4% [ S S

B ISR SCHF (A0 SCHF (A0
B/'5REEPROMAFA# X SCFF &3

18
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7.3.2 ICPHE R I Flash 4k

ICPH A il it Flashgw FE 28 X MCUMH T 4a F2, AT LAZEMCUSRZEH PR L LS SFE . ICPEEUT, F P RG0S Flash
ufian A el ICPAFEEL D I B Flash 748 . ICPYRFE4: L3565 (Vop, GND, TCK, TDI, TMS, TDO) .

PFEER M HANITAGS| | (TDO, TDI, TCK, TMS) #EASFERI. REKERERMANANGIH)G, CPUA REHE N gnfE
P, T EAN A 2 S Flash R 8 H ¥ .

FEICPRER Y, 62k N gn 2 AEse BT Flash$ /. IR SnFefs 5 AEH U, BT LA g i ws dn R P /5 2256 6
AR B R FES I (Vop, GND, TCK, TDI, TMS, TDO) MM FH sy B sk, W FEfR.

Flash
Programmer

MCU

VDD
T™MS

TCK

TDI

TDO
GND

| oo ooog|

| o oooog|

To Applicationg 1 |
Circuit gt

it

.

=il

Jumper

YR HNCPEEAEATEARIN,  El S I T 20 BEEAT A -

(1) ETFEEAFERTITITBEEE Gumper) , AR F HL gk b 43 i 4 e 5 LD
(2) RS P A 5 | AL R g e s g A R 1, JT U RE 5

(3) MARSTAS Wi T T i REas 4% 11, EBBRE K ST ] Lt o

19
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7.4 RX B4E (SSP)

SH79F162037 #:SSPIfifi .

ThRk

5 XA R 2 BTN RE Bl PRI G PR
SH79F1620/ —AN 5 A3 il FE LLUEE G ik A SSPRE AL T BRI # R & . A REASSPHEZ, IB_CON2 - 5020 L 45 e
%o #7IB_CON2 - 5AH B &, WIJEiEEASSPRIT .

7.4.1 S

Table 7.3 gafe M hEIE P A7 4%

WR PTG ot DR R 1 AR P DAKATA] Jd X AT SRR3R A o — HAZBS X g R, %

TR, — X 01024 F 9, Z e X4 F
F7H ¥ LA Fefr 541 Fafr 3 F2fr Fifr FEofr
XPAGE XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
B s 5 e s e 5
SE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
R PrRF5 i
5-2 XPAGE[5:2] | #igifEMArfi oo X5, 0000fREmIX0, PLILEHE
1-0 XPAGE[1:0] | #EZwF2 A7 B oG i 2 Huhik
Table 7.4 BEEx/YiFE X 158 25 470
X FIBEEPROM ZZ 14X, — PN IX 47256 F 1. 7 i as i X1 T :
F7H 72 1A 6L 5L AL 3 F2fr Fifr Fofr
XPAGE XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
BI5 W= W= W= W= = By
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
Prdis NFFS PiBA
5-2 XPAGE[5:2] | TEHERR/GmFLE b X I To it X
1-0 XPAGE[1:0] | *22EEPROMJEX, 001U X0, MKt
Table 7.5 4 F2 A Mok i 25 A7 s
FBH, BankO BIRE f-1e A g1 1A Al H3fr Fofr SBANT SBONT
B OFESET IBOFF | IB_.OFF | IB.OFF | IB_.OFF | IB_.OFF | IB_ OFF | IB_.OFF | IB_OFF
- SET.7 SET.6 SET.5 SET.4 SET.3 SET.2 SET.1 SET.0
BI5 W W5 W' W BIE =t Ek=t Edk=t
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Prdis NFFS PiBA
7-0 IB_OFFSET[7:0]| #4g#E 77t oIR8 AL otk

20
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Table 7.6 9fe H 4 75 7745
FCH, BankO BN gL 0A 10 Hafr SB3NL 241 g XA g -10/)a
IB_DATA IB_DATA.7|IB_DATA.6|IB_DATA.5|IB_DATA.4|IB_DATA.3|IB_DATA.2|IB_DATA.1|IB_DATA.0
¥I5 e e Bs ETiE EiE Bs By By
BAfE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
MRS MRS L]
7-0 IB_DATA[7:0] | figmfE%ds
Table 7.7 SSPHYE R 25 77 4%
F2H, BankO - ZivA SHefr =AY A SBANT =% A =92 A SBANT SBONL
IB_CON1 IB_CON1.7(IB_CON1.6|IB_CON1.5({IB_CON1.4|IB_CON1.3|IB_CON1.2|IB_CON1.1|IB_CON1.0
®I5 ESEE k= k= EdEE 5 5 9] 9]
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
ETRSS PLFFS Pl B4
SSP#{EEFEAL
7-0 IB_CON1[7:0] OXEG: Ji DXk (BRI < 3ms)
OX6E: fFffia e (ImFEila) < 30us)
Table 7.8 SSPi izl frasl
F3H, BankO BIAL SHefr k=AY A SBANT =% A =92 A SBANT SBONL
IB_CON2 - - - - IB_CON2.3|IB_CON2.2|IB_CON2.1{IB_CON2.0
BI5 - - - - W5 WS W5 WS
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0
ETRSS PLFFS Pl B4
3-0 IB_CON2[3:0] | W% H05H, 5 UFlashgmfiks et
Table 7.9 SSPyiFELE 27 7952
F4H, BankO SBINL gAY A LT hA BAfL 3L B2 BN SBONL
IB_CON3 - - - - IB_CON3.3|IB_CON3.2|IB_CON3.1{IB_CON3.0
®I5 - - - - B B I I
HAE
(POR/WDT/LVR/PIN) i i i i 0 0 0 0
MRS PFFS P B
3-0 IB_CON3[3:0] | Wi H0AH, 75 MIFlashdmfiksa4 it
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Table 7.10 SSPIFEE il %5 47243

F5H, BankO BN gL 0A 10 Hafr SB3NL 241 4L g -10/)a
IB_CON4 - - - - IB_CON4.3|IB_CON4.2|IB_CON4.1{IB_CON4.0
5 - - - - e B s By
BAfE
(POR/WDT/LVR/PIN) 0 0 0 0
MRS MRS L]
3-0 IB_CON4[3:0] | #4720 09H, T5FNIFlashsmFfifssx& itk
Table 7.11 SSPi 27 f7 954
F6H, BankO - ZivA SHefr =AY A SBANT =% A =92 A SBANT SBONL
IB_CON5 - - - - IB_CON5.3|IB_CON5.2|IB_CON5.1{IB_CONS5.0
BI5 - - - - W5 WS W5 WS
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0
ETRSS PLFFS Pl B4
3-0 IB_CON5[3:0] | Wi H06H, 75 MFlashdmfbksos4 it
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7.4.2 Flash#Z#IHRERE

ELSE

Reset
IB_CON1-5

Sector Erase

5

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

IB_CON3#AH

IB_CON2#5H

| Set IB_CON3=AH |

IB_CON3+AH

| Set IB_CON4=9H |

IB_CON4+#9H

@ﬁ

Set IB_CONS5=6H |

IB_CON1=E6H
&IB_CONZ2[3:0]=5H
&IB_CON3=AH
&IB_CON4=9H
&IB_CON5=6H

23

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

Programming ‘/
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7.4.3 SSPRTEER I
RARIGR) 5 S SPR AR, F A A 2% DL D IR
(1) AFARBE/BERE:
1. KPS
2. ARPEHb L BB XPAGE, IB_OFFSET;
3. IR %, WEIB_DATA;
4, 7RI ¥ & IB_CONL1 - 5;
5. W IH4NOP#E % ;
6. JFihgnfE, CPUMGHEANIDLEM; $¢'55¢m 5 H3hiE HIDLER
7. ITEREE SN, PR R 250
8. XPAGE % {1 45150, kE T Mk .
(2) AT HR#ERE:
1. KT,
2. FAR LI B X B XPAGE;
3. F& N7 1 EIB_CON1 - 5;
4. B4 NNOPHE 4
5. FFUA BN, CPUNEENIDLERI; BEFR5EAE H 3018 HIDLEAL R ;
6. T Ak s BRI, B 2,
7. XPAGEZ /7283150, WSk,
(3) BEER:
i FI“MOVC A, @A+DPTREi#“MOVC A, @A+PC"154 .
(4) S FHKEEPROMK I,
X FHREEPROMIM#E/ERALT-Flash i #e/E, BIZELIBA/BICER 7 ik . XHIFET:
1. 7EXREEPROMBHTHERR . Sl /i, N1 /6 ¥ FLASHCON Y /7 3% i B A FACHT i 1o
2. Z5EEPROMW X} 256 7F, M AJ21024 7
TR
1. BL I PIAFEIC 7200kHz LA G5 RFLASH 49 I 7 45 77
2. A FSEEPROMERIERT, AAIHFAC 17750

FLASHCONZ A7 28 i i F
Table 7.12 Vi #5557 8%
A7H, BankO BIRE k1o A g1 1A Al 3L Fofr SBANT SBONT

FLASHCON - - - - - - - FAC
Ll : : : - - - : =
HAE i i i i i i i 0

(POR/WDT/LVR/PIN)
DS PLFFS LB
7-1 - FREL
Vi 1)
0 FAC 0: MOVCHe4 8 SSPIfit iy i) Main Block X 1
1: MOVCHs4 i SSPIRE; M ZXEEPROMIX i

24
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7.5 ARG FIIRY 2%
7.5.1 4k
SCRFARMIR D 3500 32.768KHzan (AR AT, MKl diRdr, PRI IR A AT H12M/128K RCHR %
2R ARSI (XTALL, XTAL2) MAFHR 8% 2R v s AL 1Rk 2 2 i)
W 12MHz RCHE ¥ %
N 7 32.768KHZ I3 L %%
A R G B AT

YERC: 20 5/ IBIFETA) it 5 75 711, N LR e 5 #5267 P #12MI128K RC #é % 45
7.5.2 Béfe X

SH79F1620 LA P &R 8l ST

OSCCLK: M4 A kI 2e25 /b CAXTALM A (1) 32.768KkHz Sl /R 1 1k 2%, A1 JI 28 0 [ 22 185 4 2% DL A2 (A i 12M
RC/128K&% 4 ) L BN a% B8l foscit LA OSCCLKIAA . tosc i L AHOSCCLKI & HA.

OSCXCLK: i Hi12M RCHEH 8o fosexiE X HOSCXCLKHIANE o toscxiE X HOSCXCLKH & .

YL 2L ATHOP_OSC /420011, 0110, 101047 (32.768kHzZ/128K #é 5 78 K # 17, 1# A CH9E 7 7) , OSCXCLK
AAFTE

WDTCLK: W#E [ IIRCHR 5 a8l fwori® XWWDTCLKHIAR o tworE X AWDTCLKI .

OSCSCLK: RGN 5ige NI Bl XA B AT i 5 OSCCLKE # OSCXCLK. foscsE X HOSCSCLKIFIAIH o
toscsE X HOSCSCLKH A .

SYSCLK: RGN, RGIRININE A5 B0 XA B CPUTE 2 RIS 8. fsvsi XN SYSCLKIFIAIR o tsysiE
SCASYSCLKIR A
7.5.3 Hiid

SH79F1620 3 FEAM IR G #5 K L. 32.768kHz d A I IR 4%, dib i PR A5 /B B IR 4% (2MHz-12MHz) Fl N #IRCHR ¥ #%
(12MHz, 128K) . #E % a2 R ik £ i ACR L IOP_OSCkiE (FEWALALLEIR %545 ) o SH79F16204 2N % w5 Il (XTALL,
XTAL2) , 1] LLNAFPIE T 25 B vh = AR URp el g 280 s I 2802 A RS E IOP_OSCylk i CREARASEI#TT) o iR o
PEAE SIS Bh Bk R AL R G B S B CPU K B AN 4

25
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7.5.4 HRR
Table 7.13 R4 i % 47 2%
B2H, BankO -y 2iva 6L YA FARL 3 F2fr Fifr FEofr
CLKCON 32k SPDUP| CLKS1 CLKSO SCMIF HFON FS
BB EWE EaE=t W5 s EaE=t WI'E
SE
(POR/WDT/LVR/PIN) L L 1 0 0 0
R PrRF5 i
32.768kHz 5 i i 28 AR =35 A
0: 32.768kHzHik F#s i HE=, HRMEO.
1: 32.768kHzE % winidai=t, e liiEL,
WAERGE R MRS, W LB EN, BEIIMEMNSN, Al
2 32k SPDUP 1, HLUNIE32.768kHzk & ds ik, 4iji32.768KHZz Y% s AT I 7]
- WIRAH T, AL Ui E 185350, sk N st i (Power-down
mode) T, WLUCKIAIE L, e i s 1 S 0.
I AL R A K32, 76 8KHZ INIE AL, (ILA7iE0) , mI LA RS MWFEH
HARGEITOP_OSC 1010 (1£$32.768kHz A R 7 a%, 7 WARIEEIN i
F) o, MBI AR, (205 IR EIA RO
RGN BIZ 2R
00: fsys = foscs
i 01: fsys = foscs/2
6-5 CLKS[1:0] 10+ fore = focceld
11: fs\(szfoscsllz
Rk $E32.768kHZ YR % # A OSCSCLK, Iz TR -
OSCXCLKIT R34 1re
0: JPOSCXCLK
3 HFON 1: $TJFOSCXCLK
HAE D OP_OSC4/0011, 0110, 1010 (i%$%32.768KkHz it 44k % #e al
128KINTHRCIR G a%, HEWARRGIEIN 1) , BhdHI0 4 A 3%
EIES == ZivA
0: %$£32.768kHz/128kHzOSCSCLK
2 FS 1: ¥EFHFOSCXCLKHOSCSCLK
HAE S EIROP_OSC 40011, 0110, 10100 (3EF32.768kHz /AR ¥ #% ok
128KINHRCIR i #%, HEARBGIEIR =) , G 4 3
HEE:

1. 2%/CH3% 257 OP_OSC 270011, 0110, 1010 #/, OSCXCLK “4/4## 12MHzRC.
2. 2L OP_OSC 20011, 0110, 1010, HFON #/FS 4% 4%,
3. 2 OSCXCLK /£ OSCSCLK #/ (45172 %, HFON = 1LA/FS = 1), HFON A G580 1F780.
4. 2 OSCSCLK #32.768kHz/128K /# £ OSCXCLK 47/, #4151 OSCXCLK Y KARES, WL Hita L T 255 ik 2
a. #E'HFON =1, #77F OSCXCLK
b. B EIFIRGATIHNTIE I IR G AT 17
c. #B'FS=1, ## OSCXCLK /£ OSCSCLK
5. 24 OSCSCLK M OSCXCLK #//5/#/32.768kHzI128K #f, Wi itz Ll TAEBEE A 4% B
a. FS /7740, #4#$32.768kHz/128K 7/ 2% OSCSCLK
b. Z5 L7~ NOP 754
c. HFON/Z750 (FACI#E)D
d. A5 A-TNOP 757
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7.5.5 IR 2eRH
(1) OP_OSC = 0000, 0011: W ESRCHEH A, XTALSIHIS1/0FLH]

XTALL |—

XTAL2 |——

(2) OP_OSC = 1010: MXTAL#IA32.768kHz il 2%, A ETRCHR ¥ w% il LM fE

C1
XTAL1 ”
1 32.768kHz 4
XTAL2

(3) OP_OSC =1110: MXTALKIA2M - 12M f A3k 2% /5

11
1
Cc2

C1

XTAL1
-

.qr
xTAL2 12 1

|1

1T
Crystal/
Ceramic

(4) OP_OSC =0110: W

c2

C1

XTAL1
-

- _ 1
i
xTAL2 12 1

|1

1T
Crystal/
Ceramic

||-I

c2

Gt

TEE: 205/ BIAI R LR 2) (B). (B)HH B, HEFH1) #ei% #5284,
* YIRILEIR A, EI m AR5 #54],  #iIMIBL0K A 1 HE o
7.5.6 R MM B FEFE

WA

kS

C1

c2

3.58MHz

4MHz

R

(1) FFAE BN PESH
(2) LU 2 ATl 1 i A AR I AT 1703, FEFER A
(3) IEVEBHIHIR L HIFHT 2%, I AEE L W J H R AR ST 1 T i 1 i s 1 P o

TN 55 1R i PRI AE L T T 75 1] i e ) BRI T 2250 LA AR R AP o
1# Bt //www.sinowealth.com L{ IR 72 2 17 1R a8 477

#128KHz RCHR ¥ #%, MXTALHIA2M - 12M AR 2% /P8 B i PR 2e*

kiR
B c1 c2
32.768kHz 10 - 12pF 10 - 12pF
4AMHz 8 - 15pF 8 - 15pF
12MHz 8 - 15pF 8 - 15pF
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7.6 RGiATppIAIE (SCM)

J T HSR ARG AT AR, SHT9F16205 0 — ARG Ahilils (SCM) B, fiE KRG s Bl (. A i o fee
P2 , WHEHISCMIEE ¥ OSCCLK A 2 P #2132k 88, RN R 2 bR BN (SCMIF) #iE 1. MEAFESCMALYY
BB LN, SCMEHuEL = L. RAIMNEIRG Sk E T1E, SCMESYHOSCCLKRISN IR 28, R G SCMIFS; H 3hiE0.

HE:

SCMIF G H st a7 17748, N BEHIEE0 20 2 1

IRSCMIFE0, SCMJFEZ G 1 H 50 U] B FY R T 1 i iy 9645

YIRS CIGE TS FRC He % 7% CIERACIGET#T) 1EHOSCCLK, MR L1 #hlE #2564 AT

Table 7.14 RSN fi il 2 17 0%

B2H B Fehr #54r SHANT -7 A H2pr BN BOSL
CLKCON - - - SCMIF

BI5 - - - e

HAE i ) ) 0

(POR/WDT/LVR/PIN)
SRS PLFFS B A
RGNl IR B AL
4 SCMIF 0: FRARGINEIERIBIT
1: FoR RS bl
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7.7 /0%
7.7.1 %k
B 26/18/> X[ 1/O% [
W /O ] 5 A B §E L
SH79F16204&1:26/18 4 1 4 F2 XL W 1/O%i 1 o i AU AR 27 A7 2 Pxrh o AF/NO 384G 0 L v BE o g 11 428 1) 25 A7 4
(PXCRYy) 4 il &R N B St o 240 U NI, BEAN/O N 114547 HIPXPCRy 5l a3 4z bl (x=0-5, y=
0-7)

SH79F16201¥45 LL1/O5 | e Sk PR IhRESL I . T ThEEHE R VRIS, {ECPURAEAEAR S AL LU G ) fEphoE . (VF I3 3t
AT
772 FH8
Table 7.15 iy 25l 37 £ 4%
E1H - ESH LA oL 5L ZHafr 34 F2pr g Nl A ZBofr
POCR (E1H, Bank0) | POCR.7 | POCR.6 - - POCR.3 - - -
P1CR (E2H, BankO0) - - - PICR.4 | PICR.3 | PICR.2 | PICR.1 | PICR.0
P2CR (E3H, BankO0) - - - - - - P2CR.1 | P2CR.O
P3CR (E4H, Bank0) | P3CR.7 | P3CR.6 | P3CR.5 | P3CR4 | P3CR.3 | P3CR.2 | P3CR.1 | P3CR.0
PACR (E5H, BankO0) - - - PACR.4 | P4CR.3 | P4CR.2 | P4CR.1 | P4CR.O
P5CR (E1H, Bank1) - - - - - P5CR.2 | P5CR.1 | P5CR.0
%5 B U= EkE ERE B U= EEE B/ i By
(POR/W%%I{_E\/R/PIN) 0 0 0 0 0 0 0 0
fréms ALFFS B
PXCRy %Dﬁﬁ/ﬁ%%fﬁﬂﬁﬁ%ﬁ
7-0 X = 0-5, y = 0-7 0: ?fﬁu)\i‘%#
1. i
Table 7.16 ufy 1 b4 A BA 2 11 25 A7 4%

E9H - ECH AL F6hr H5hL 2 A 3L H2fr LA F0hs
POPCR (E9H, Bank0) | POPCR.7 | POPCR.6 - - POPCR.3 - - -
P1PCR (EAH, Bank0) - - - P1IPCR.4 | PIPCR.3 | PIPCR.2 | PIPCR.1 | P1PCR.0
P2PCR (EBH, BankO0) - - - - - - 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, BankO0) - - - PAPCR.4 | PAPCR.3 | PAPCR.2 | PAPCR.1 | P4PCR.0
P5PCR (E9H, Bank1) - - - - - P5PCR.2 | PSPCR.1 | P5PCR.0

®I5 k=t Edk=t g Edk=t B A= I A
(POR/W%%I{_E\/R/PIN) 0 0 0 0 0 0 0 0
fréms AL FFS B
PXPCRy HAIR O Eﬂ%ﬂ{%ﬁ %B‘Ei‘%ﬂ
7-0 X =05y =07 0: Wfl?ﬂgﬂllﬂaélaj
1. W& LRI S
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Table 7.17 vt D Edu a5 77 8%

80H - COH B4 SBefr 547 s g XA g2 1A g HE A g 1014
PO (80H, BankO) PO0.7 P0.6 - - P0.3 - - -
P1 (90H, BankO0) - - - P1.4 P1.3 P1.2 P1.1 P1.0
P2 (AOH, BankO) - - - - - - P2.1 P2.0
P3 (BOH, BankO) P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P4 (COH, BankO) - - - P4.4 P4.3 P4.2 P4.1 P4.0
P5 (80H, Bank1) - - - - - P5.2 P5.1 P5.0

5 IEHEE] E9E kS IEHEE] g B w5 w5
BAfE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
fréms MRS L]
Px.y S b S 7 B
7-0 Xx=05,y=07| ™ 5 dfa 2 A7 3
7.7.3 Y OB E
SFEN
PPCRY @ Doupumode | | mpuote |
Write § i § i I] i L /0 Pad D
Sy ats o S
Read Port Data Register 1’ ”””””””””””””
Read  pead pata R gister/Pad Selection
|
2 E;gm :aalda register
<]1 0= OFF
1= ON
\/
Second
m Function
Read Port Pad
TR

(1) A iy [T EEHR AT ELI% 5 -
(2) it [T EEBRAFHITOATZFT IR, — P& A T TR 717 s BE I 27— P8 R 5 o
(3) MR IFSHKIX e 12 GHF SR B 1, I EHT ST

(&) A E I 12 7 HE I g HoAb L) g
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7.7.4 ¥O4LH

26/18/X A /Oy 11 B A A B — BEE = Php ik Th k. LIRS 4 4% HE A0 55 o A 30 S A PR«

eS| LR B 5 s AN bR B A o e g, B LI bR I DB AR e g XEWRE — N sl R
PRoeghfe ClnRal RV , BAREHERAR e ThRe, RERMRILC I RER o . R St Je 2 oh RE i i - B 3k
PRGN, AHR S A B R S e . b A BE o AH R R0 U4 il o

Y VR I S DhRER, B P AT DB EPXCR. PXPCR (x = 0-5) , {H{EE HMHL S DhAsHE AR 17T, XS fE AL
SIS FURAS .

2 A R A I ThRERT, AT X D (93 B A E S s 3500 25 A7 28 M, o O 5 DIMEL AR AN, B3I 3L
BIhRERH .
PORTO:
- PWMO: PWMOHit! (P0.3)
-INT2: #hEBrhWi2 (P0.6)
- INT3: 4B W3 (PO.7)
- T4: S A4S G NP R I a i (P0.3)
Table 7.18 PORTO: %1%

5 HHwS - .
SOP28 TsSoSF?zE/ W3 Dtk b R2 DA
1 PWMO PWMENZF {745 (W EPWMO{ & 1
5 1 ) T4 T4C0N%~?ﬁi%§D@TR4$HT4QLK§1QE%1 (HZ LR i TACONZ 81
TACLKSH7i%0 HTCAR B 1877 2 N TRAAE 1
3 P0.3 VAL SLARATT &
5 ) 1 INT2 IEN1Z /725 IEX201 L, PO.6HI AR
2 P0.6 T LIk
A s 1 INT3 IEN1Z 725 IEXNLEL, PO.7HIABL
2 P0.7 DL EAEOLERANTT &
PORT1:
Table 7.19 PORT1LHI71%

EllAET " . .
SOP28 TSSOSFE)zF())/ sk Thek P RAEIA
23-27 | 16-20 1 P1.0-P1.4 | BRIk

PORT2:

- RXD: EUART#E4IA (P2.0)
- TXD: EUART#dE#H (P2.1)
Table 7.20 PORT2}L ] %1%

ElLiEC e - .
SOP28 TSSOSFE)ZZ/ W3 ik b R2 DA
- ) 1 RXD SCONAAFRIRENALEL (AZN EF)

2 P2.0 DL EAE LERANTT &
. ) 1 TXD X SBUF A #7885 A
2 P2.1 DL EAE LERANTT &
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PORT3:
- AN4-AN7: ADCHi N\idiiE (P3.4-P3.7)

Table 7.21 PORT33L %1%

SIH% 5
TSssopP/| ThEX ThEk bRz A
SOP28| ¢S50
1 ANT-AN4 | ADCHAAF85ICH7-CHA HIADCON 7547 45 1 ADONRL AL, JF H.
15-18 | 10-11 SCHI2:0]/AH N AL E L (2075 | I3} 3 TEANAFI ANGIE K )
2 P3.7-P3.4 | DL HAEBLARAST A
19-22 | 12-15 P3.3-P3.0 | BkiA
PORT4:

- INT40-INT43 (P4.0-P4.3) : 4P A
- ANO-AN3 (P4.0-P4.3) : ADCHi il
- AVREF (P4.4) : AD¥H#iZ ik

Table 7.22 PORT44L 713

ElLiE " i .
<oP28 TSSOSF’OZZ/ oLk gk SHFAL
AVREF ADCON% 123 [WREFCA7 1
14 ) P4.4 DL S LA
AN3-ANO | ADCH?F 47 4% ICH3-CHOFISCH[2: O] A iAo & 1
1518 | 69 ) INT43-INT40 Ijllil;éﬁl)‘igfﬂ"JEXMjﬁIENC%#%‘%H’JEXS43-EXS40{E§1, P4.3-P4.03ii
3 P4.3-P4.0 | LA BAEBLERAST &
PORTS5:
- XTALL (P5.0) : JR¥HAEHA
-XTAL2 (P5.1) : {R¥#HIH
-RST (P5.2) : R&HEML
-BUZ (P5.3) : Igms st
-T3 (P5.3) : ERA3IMBIIN
Table 7.23 PORTSLHI31 %
EllAET " . .
SoP28 TSSOSF%Z/ % Thee RAFAL
1 XTAL1 AL TR
° ] 2 P50 | Bl LWIAAL A
1 XTAL2 ARIEIE I
! ] 2 P51 | Bl LWAAG A
o ) 1 RST AR 3 15
2 P5.2 ARIE L I
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7.8 ENE
7.8.1 44k

B SH79F1620FH 4/ 4y CGER#2, 3, 4, 5)

B CIEE2, IS4 160 A EH T A, o ISR B A PR Rk A%

B ENAR3R160 A EHGE N 4, HT LA H A

B TITESZ 1607 H )T I
7.8.2 ERT 82

PR a7 A7y (TH2RITL2) SRR — AN 16461 A7 fEa kUi 0], (27 /748 T2CONRIT2MOD# . 5 B IENO AT A7 4%
IET20 A e g It gs2h . G LA i)
R A2 R

SE AR 2 200 TAE 73 Ayt it A 3 07 UM 2 R 4238 . RCLK, TCLKHMICP/RL21A & REIE X L8773
Table 7.24 5225277 Rk

C/T2 | T20E | DCEN| TR2 |CP/RL2| RCLK | TCLK FHR
0 0 0 1 0 0 0 1 | 1647 A3 E e 4%

1 X : )
0 0 0 1 0 x 1 2 | PR EAERS

FR1: 1647 B ER A5

WHCP/IRL2=0, C/T2=0, EXEN2 =0, ¥ ZEE8T2MODE %, SEINEL2 0 401647 1 2) T i i 42

SEN A8 20 W BIOFFFFH, {Ei 5 B TR247, [R5 I 4% B 20K P S U5 10 75 47 2 RCAP2HFIRCAP2L 1) 1647 {2 2%
ANTH2RITL2%7 4728 . I RET24: 4l fiE, TF247 =4 —A .

System Clock 1

Increment Mode

T2 l Int t
o Se—ffo m2 | e 4 e > Rk
-1 T

Overflow
0:Switch Off Flag

TR2 1:Switch On %

| RCAP2L | | RCAP2H |

The Block Diagram of Auto Relode Mode (Mode 0)of Timer2
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FR2: PRFERER
T B T2CONZAT- 28 I TCLK A/ ERRCLKGE £ 58 I e 2 A ik s R A o o BRI R R % B BV RS SR AT LRI, St
INF2% 24 Jhy 422 A0 2% B 126 2 U)o I S AR I (1 10 g 3 — P R s o A A 2%
W B RCLKAN/BLTCLKAE 2 i 88 2k N i tE 28 720, 107 NS A3 w7 AL
T2CONZ 78 A % & HCP/RL2 =0, C/T2=0, EXEN2=0, K57 4T2MODE %,
JE W] 2 2103 H 23 fFRCAP2HAIRCAP2L 27 A7 #s Y IH AN B 2821 B, (BN S = A i
YEEUART J5 20 LRI 3 IR A 2 o 5 I S8 240 38t AR T 41 5 il v

1 f -
BaudRate = x SYS - CIT2=0

2x16 65536 -[RCAP2H,RCAP2L]

Timer4 l_’,_’—£SMOD:1
System Cloc& overflow 12
—-j-IZ

0

C/ﬁzl\o—/o—| T2 — TH2 |

RCLK
=1 =0

UART receiver
clock source
0:Switch Off 16 ’
TR2 1:Switch On )

UART transivel

0
| RCAP2L | | RCAP2H |
clock source
16—

The Block Diagram of Baud-Rate Generator (Mode 1) of Timer2

YR

(1) 24 LELA N B BT I ABEE I A i EETF2 1, N HAELL R (A BEE2 75 0.

(2) HEA=1 AET2=1/, ®E&TF2 51 GE7[EENT# 2 115,

(3) 2GiE M2 fE g T2, GATH2ITL2, S ARCAPH2IRCAPL2 £ R I9HEGIE, It £ 588 (511
4o
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RS
Table 7.25 5 I3 245 il 25 77 4%
C8H, BankO - 2iva $efr 501 $afr 3 F2fr Fifr FEofr
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 c/T2 CP/RL2
BB EWE EaE=t WU SoaE=t EaE=t WU B5 B5
SE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
R PrRF5 i
SERT #8258 AR Ar
7 TE2 0: TChEH (L HBAEEO)
1. % (WRERCLK = OFITCLK = 0, hfififhil)
6 EXF2 HALEO
EUARTOZ I i Bhia bl AL
5 RCLK 0: EN 284/ AR R R
1: SERRE27= LR s %
EUARTOR Z ISz AL
4 TCLK 0: EW#RAr= 4 K IE PR
1: SEW 8277 RIL R
3 EXEN2 WAIEO
SERT RS2 T 4R35 1L ¥ A,
2 TR2 0: fEibsE 22
1: JFiRER a2
CIT2 A0
0 CP/RL2 A 50
Table 7.26 5& i} #2452 475 1l 25 A7 0%
C9H, BankO BIRE SHehL g1 1A Al SB3fL Fofr SBANT SBONT
T2MOD T20E DCEN
BI5 EdiEt EdiEt
ShifE 0 0
(POR/WDT/LVR/PIN)
DS PLFFS LB
1 T20E WAIEO
0 DCEN WAIEO
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Table 7.27 52 2% 2 T B/l PRI B %5 /7 s

CAH-CDH, BankO0 BIRE k1o A g1 1A Al 3L Fofr SBANT SBONT
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
5 ] B/ IS ] B/ IS ] g
ShifE

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

s MRS iR
RCAP2L .x
7-0 I 2L A A i@, x=0-7
RCAPZH x JE I 28 2 B AU BRI = R
TL2.X . e
7-0 SE M B2 A T B %, x=0-7
TH2.x
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7.8.3 M 883

TN PR3 E1607 B A EN 2, Wi AN IR R THIFITLI Y ), HT3CONZFfERe#H]. IENLIZF/ERSMET3M &1

Vi N 283 il (PP 5D .

FEN A3 A AN TAET 3 1647 A RBHEER e &, ATLABRCE Uikt JFn] DU TARECPURE L.

EIN 23— L6A TS N 28 5 7E 8 (TH3, TL3). MTHIMTLIW SN, H/EE N s EARFIELS, Suasny, # ik
VRS . TR B L e I 2835 3 14, o I 28 7EOXFFFF20x0000%: H H B TF3M7 1. %t RN, 52 i 3s w25 47

K 167 Kl e B N A A7 A, THI S AT AR 3 S 40 A7 4 (K Bl BB BN 2 A7 %

TH3FITL3 LS B F 11 LA T T«
=E: (R W VAT = A
(s L (PN VA =L (A A

1 System Clock

P 00
internal R 10
128KHz
T3CLKS[1:0]
0:Switch Off

TR3 1:Switch On

T3PS[1:0]

Increment Mode

Prescaler

1,8,64,256

Interrupt
Request

—PI 16-bit Counter I TF3 —p

Overflow
Flag

TL3

TH3

The Block Diagram of Timer3

SE I8 3T LA AE f R

24 OP_OSC[3:0] (PEWACAGZEIR # 45 ) 2 41010, 0011880110, T3CLKS[1:0]n LAk A 002810, *4OP_OSC[3:0]/~ 41010,

00118;0110/, T3CLKS[1:0]i%&400, 104& 3.

WIRTICLKS[1:0:400, 5N 23R RE TAEFEF A T 4 T3CLKS[1:0]24 107 H.OP_OSCI[3:0]°41010, 001150110,
SE 23 A LA AR AR A U e A 2. 24 T3CLKS[1:0]25105F HOP_OSC[3:0]4 41010, 00118k0110H}, & #3AT 1,

TN
OP_0SC[3:0] T3CLKS[1:0] TAEAE AR LAETE s A =
i 00 YES NO
1010, 00111(0110
10 YES YES
i 00 YES NO
41010, 001180110
10 NO NO

JEE: 7EECSTHIAML3 N, ZEGHRTR3 =0,

37




SH79F1620

RS
Table 7.28 & I #5344 il %5 77 4%
88H, Bankl BIRL HehL g1 1A Al SB3L Fofr SBANT SBONT
T3CON TF3 - T3PS.1 T3PS.0 - TR3 T3CLKS.1 | T3CLKS.0
BI5 W - W W - W5 Ek=t Ek=t
HAE
(POR/WDT/LVR/PIN) 0 i 0 0 i 0 0
MRS PIFFS L
EHT A% 3% tHbrR B AL
7 TF3 0: L (EAF0)
1. s (BEfRELD
FE I 28 3T 43 A bL AT
00: 1/1
5-4 T3PS[1:0] 01: 1/8
10: 1/64
11: 1/256
FE B 2% 3 SVFHEHIAL
2 TR3 0: {5 1sErf#%3
1: JFURE 483
FE B 2% 358 B 28/ 88 O Ak e
00: RZH 4
1-0 T3CLKS[1:0] 01: &%
10: 4MiB32.768kHz i ik 28 oiinternal 128k RC
11: R
Table 7.29 & I 28 35 &/ 1 H 3 27 /7 2%
8CH-8DH, Bank1 AL $efr 541 g2 3 F2fr Fifr ot
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
BI5 W= /5 /5 W= /5 /5 = s
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
MRS PLFFS BB
TL3.x X L
7-0 SE I 23R E AL E#s, x=0-7
TH3.x
Table 7.30 &I 243 /1T B s 27 /7 vs
89H, Bankl BIRE SHehL g1 1A Al SB3fL F2fr SBANT SBONT
SWTHL - - - - - - T5HLCON | T3HLCON
BI5 - - - - - - W W
HAE i i i i i i 0 0
(POR/WDT/LVR/PIN)
MRS PLFFS BB
0 T3HLCON 0: iETHIMTLIN, iR[EME AT H A
1: ETH3FITLIN, R[PIMENTIER T4
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7.8.4 I E34

TN BRAEA1607 A BTN 2. W AR AR THARTLAY ), FHTACONZ frgsiadl. IENLZF/ERSINETAM B 1
YrE I 28 4h i CPE WL i)

MTHARITLAY S, FECHN SR ERTAAN, AP, BN 8. TRAN B E N 8 4FF G e v 4. @ 4%
TEOXFFFF30X0000% H 3 B TFAAL 1. i R, 2 88 T30 2 A7 2 I L6 B Tp R AT B Aras v, W THAK S #1E
FEUE A AT A I HORE RN B A A A

THAFNTLAE: B #AF 184G LU T

AR AR, BRI

BEERAE: Jomif, JEIRAT.

ERFRRATR

SERT S A =R TR 1642 B3l TEHE &, 8 DR R R AL S8 A T4 il & 11647 H 2h TR e i 48 . X475 0l
I TACONFAFAR I TAM[L:0] X &

J#3R0: 1647 B ER T2

SEW2HATE 7 0N 1647 AN EHE N 85 . THAZTTAFSAT IO, VB0 A% 8 ) 2% 1847, TLAMFIUESH . 21647 8 i A7 4735
OXFFFF#]0x0000i% 14, Jfui iy, REEE E N asii HibrETF4 (TACON.7) M1, 1647 25 A AME A B a5, Wk A
V58 I e AT Ik ) 72 A i

TACON.OF A 24 M TACLKSHE B B . 2MTACLKS = 15, it 2SS4 phis b SRt 8h, TG, o Eas s 447
PRI, MTACLKS =0, ENZRAMIEME N RGN 8.

TACON.1F A7 28 ITRAN. B ALV E N 284, HATE EM 24088 . fE RN 224201, FA EMVIIRES N E N 255
AT

TR, T4 O A% it . E I 24 N THAM TLATH A T 45 17 OXFFFF T4, 4t Hede it I, T4
W I, [FIE e I gR A bR AR Bk . R TR, BN 24 TAREE RN 730 (TACLKS =0) .

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

TR4 1:Switch On I —, |

T4CLKS=0

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

FHR1: BREREAES

JH L ¥ B TACON B A7 25 I TAM[L:0] g 0Lk 4% 52 I 2% 445 M U R AR 2% o T SRk e INF B3 200 Dby A 1 F WAL B 325 P 0l
R, ME N BSATE N RN, R R R T LR AR .

75 AN ER DT AL B I B A0 2T R o N S A TE 2 A A A P (R L6 (B 2N B IS B84 T B b, (HARS
P

EUART 7 LRI B % i T 71 o o5

1 fT4 / PRESCALER
BaudRate = X
2x16 65536 —[TH4, TL4]

LA, THARITLA N E I 234 35 7 A7 4% o
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FR2: WA AR K164 BB ER e 5

EIgeatE Ty 2 1607 BB E I 2% . TACON.OA 723 M TACLKSAL —H 40, EN 284 H ALk F RGN o0 i s,
K ESITR0—E

Jr 2, TACON.IMWTRAMIEL, N 2454 TAN O RES (HTAM[LONEHI LT PR R8Nk s
S E I B ATTURIZAT . 24 E I 234 NOXFFFF#]0x0000i%s I, TF4 (T4CON.7) &i &, e gsamhifiiae, Krefe
254 Wi, TACLKSATLAEZ N0, 284121 RGN #ho 2 I 28 EA T AP 25 0 53R ERATHARTLAY, REFE]F—Mih
RIG5

HEHR2T, BTRMIELR, E AR ATILNA ST (TAML01E R EFE R A ik FIFATH 8. et 4s
4710XFFFF£]0x0000 Hi I B TFAR A Lo i tH [N, o B % E 4 25 A7 88 1 L6 5000 1 FR BT B AP 4R THARIT LAY, i
BABRFRRSIFER T MR

1EE N 24 TAEN RN — Mt kS5 S, WHRTC4=0, ZIKIES: WHRTCA=1, FERLeabfin%k.

TRAE IAE N 24T RS, 6 RVEC N 2% 2 0 MAZICA S VIR L S N B T a% .

SH79F1620

T4PS[1:0]
Svstem Clock Increment Mode Interrupt
ystem Cloc Request
T4 = eS| Prescaler —>| 16 bit Counter | TF4 »
1 1,8,64,256 |
2 en

M
— TR4 Overflow
0:Switch Off Flag

TC4 1:Switch On

TL4 TH4

The Block Diagram of Mode 2 of Timer 4

: M2_en set to 1 when T4 edge trig, M2_en set to 0 when counter overflow
TER:

(1) 2ZEI ARG FRRA AT PG F (TRA=1) , THAZTLANGETIREGA
PRI T B FEAN RS T 18] 1818, 1] GE-GEE IR 2 A 25 BA KT
DIE, A THAITLA 7 7748 2 i, JEHT #5428 HK1] (TRA=0) .

(2) L EN#AME i 207307, TA GBI AT SHF L TR0 —F
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RS
Table 7.31 € #8445 % A7 0%

C8H, Bankl BIRE SHehL g1 1A Al SB3L Fofr SBANT SBONT
T4ACON TF4 TC4 T4PS1 T4PS0 T4M1 T4MO TR4 T4ACLKS
w5 B5 /5 /5 EdiE /5 B2/ EdiE EdiE
ShifE

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

Prdis NFFS PiBA

TN B34S AR RS AT
7 TF4 0: L (EAF0)
1: i GEfE L)
W ThBE SR FAL
4 T4M[1:0] = 00
0: ZF1lE I asatbiohne
6 TC4 1. foirE i asathithae
M T4M[1:0] = 10811
0: 5EIN2ANBEM il &
1: SENZS4 0T LAY il A
BT ER AT LIk £E4r
00: 1/1
5-4 T4PS[1:0] 01: 1/8
10: 1/64
11: 1/256
E 22405 IR FEAL
00: Mode0, 16{v [ 3)H & i 4%
3-2 T4M[1:0] 01: Model, EUARTH IR KA
10: Mode2, T4uiH BTk ARG %h, T4CLKSTERD
11: Mode2, T4 KUk ARG, TACLKSIERD
FE B B4 SRVFEEHIAL
1 TR4 0: 2 ibEnfass
1. feirEnt4sd
E R AR AR SR FEAL
0 TACLKS 0: RZIEN, T4 O{ERIION
1: Taun D ASMBESr, B3 L
Table 7.32 5E I 244 8/ OB o /7 s
CCH-CDH, Bankl BN BT g 100 LA XA L Y20 F1h FOhL
TL4 TL4.7 TL4.6 TL4.5 TL4.4 TL4.3 TL4.2 TL4.1 TL4.0
TH4 THA4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2 TH4.1 TH4.0
5 w5 EdE=t #I5 w5 By IS BI5 BRI5
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
e = IR =t B
TL4.X X NI
7-0 TE I S MEAL v 8as, x=0-7
TH4.x




7.8.5 EHTEE5

I 251647 [ B A E I 2% W I EEE FAE S THSHITLSY 10, I TSCONZFfEgsa . IENOZIERSIMETS A &1/t
VEE IR 2S5 T PR .

MTHSFITLSH S, FMEE I SsE A T A7 as, Apint, BAMOT 8 ras. TROAE LG & I 45 iR v 4. i 4%
{EOXFFFF3]0x0000%: 3BTRS 1. i th A, 5 I 4 3R A A7 S8 10 L6 A 508 T Bk AT A A8 b, X THSIM SR b
3B BRI RN R AR

THSFITLS 32 5 45 VR A LR 5%«

BHeE: RN, R

PR SEmNL, JEIRAL,

ERTER5 TR

SEN 285 —Fh TAEJ720: 164 A3 FEEN 25 .
1647 B3 EEH B 52

SE I 28548 )7 IR0 K 1647 A B EA I 85 . THS & A7 28 A7 A6 V1 AU B8 /e I 4% 84,  TLSAFJBUKSIT . 41607 2 I T fr % M
OXFFFFH|0x0000i%:4%, I i, FREUE & N 2% HARETFS (TSCON.7) M1, 1647 (728 M EM ERa - s, wi A
VI I S5 5 I U 7= 2 R

T5CON. 1% /728 N TRM B LAV I 285, HAEE N 28548 . 75 AVEE AR5 00, KA EINYIGHES N\ E N E
HAAER

SH79F1620

T5PS[1:0]

Increment Mode Interrupt
System Clocll_ e Proscalor - | Request
*— 1.8.64,256 —>| 16 bit Counter | TF5 —p
Overflow
0:Switch Off Flag
TR5 1:Switch On —
| TL5 | | TH5 |

The Block Diagram of Mode 0 of Timer 5
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RS
Table 7.33 5 I #5545 il %5 77 4%
COH, Bankl BIRE SHehL g1 1A Al SB3fL Fofr SBANT SBONT
T5CON TES - T5PS1 T5PS0 - - TR5 -
BI5 B5 - 25 B5 - - B5 -
ShifE i i i i
(POR/WDT/LVR/PIN) 0 0 0 0
DS PLFFS LB
SERT2R5RE AR AL
7 TF5 0: ki (BEfFE0D
1. e (BEfRELD)
T2 BT BS54 A LU i A7
00: 1/1
5-4 T5PS[1:0] 01: 1/8
10: 1/64
11: 1/256
ERT A5 S EEHEIAL
1 TR5 0: ZEILEm 485
1: AVFERE5
Table 7.34 5& W $e5 5 %/ 11 BO5 27 17 4%
CEH-CFH, Bank1 BN BT g 100 LA XA L V2A F1h FOhL
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
BI5 w5 EdE=t #I5 w5 BI5 IS BI5 BRI5
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
SRS PLFFS PiHA
TL5.x X NN
7-0 SE I ARSI T B A, x=0-7
TH5.x
Table 7.35 5& I #e 55 &/ 11 B 5 27 17 2%
89H, Bankl BN BT g 100 LA XA L V2A F1h FOhL
SWTHL - - - - - - T5HLCON | T3HLCON
BI5 - - - - - - w5 =t
HAE i i i i i i 0 0
(POR/WDT/LVR/PIN)
SRS PLFFS L
1 N CON 0: BETHSAITLSRY, RFMEATSTHEHME
1: ETHSFITLSHY, R[BIME N TEERE T4

43




7.9 iy

7.9.1 48k
B 12
B AR
SH79F16204 124 Wi : 34 M T (INT2, INT3, INT4) , INT4FE4ANF il (INT40-43LfH—ANmE ) , 4

AER RS CERTES2, 3, 4F15) , IMNEUARTHW, ADCHKiFPWMHK, SCMHIKiFILPDH .

7.9.2 H1li i

AFAa]— > gL 34 ] 3 3 o 2 A7 A IENOATIEN L H A B 47 B 18350, SEBL i A nliZ% 1. IENOR A S F & T — 44
JRAEREAIEA, CRITAEHRWIM BT L. —REENE, Frahw R s ® R0, g b Wigsiilt.

SH79F1620

7.9.3 78
Table 7.36 ¥4 W oV & £7 4%
A8H BIAL Fehr 1Y 1A SHART H3fr Fofr SBANT SBONT
IENO EA EADC ET2 ES EX1 ET5 EX0
BI5 B5 EWEE /5 SEWiE 5 SEWiE SHEE]
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0
DS PLFFS LB
FrA W R AL
7 EA 0: ZE1L-Jra i
1: FCVFRTA
ADCH BT e 4L
6 EADC 0: ZX1FADCH W
1: fCVFADCH I
FE I #8233 H T AR
5 ET2 0: 2% 1l I 2% 23 H
1: FRVFE IS 23
EUARTOH ¥t S i5-4r
4 ES 0: 2% FEUARTO tr
1: RHFEUARTOH
2 EX1 AL F0
B I 235%: tH A W AR VAT
1 ET5 0: 2% 115 I 2853 H
1: FVFE N A3 5% A T
0 EXO0 HAIFO

VEE: F7AENO[O] #MENO[2] £ 4750
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Table 7.37 IRk FL1F 2517 2%
A9H BTAL k- Le70A S50 SBARL SB3fL 2w g A SBORL
IEN1 ESCM/ELPD| ET4 EPWM ET3 EX4 EX3 EX2
BI5 EWE EaE=t WU SoaE=t EaE=t WU B5
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0
DS PLFFS LB
SCM/LPDH ¥ f2 47
7 ESCM/ELPD 0: 2% -SCM/LPDH i
1: ARYFSCMI/LPDH
ERT AR 45 W SRFAL
6 ET4 0: 2% 11 5¢ I 2% 43 H B
1: AVFE N A4 b W
PWM W fa¥F4Ar
5 EPWM 0: Z5iFPWMH K
1. AVFPWMH T
SERT A3 3% HH AT Ao AL
4 ET3 0: 2% 115 I 2% 3¥ 1 B
1: FUVFE N 2% 3% H b
S8 Wi 4 fe AL
3 EX4 0: ZEIEAMTH Wrd by
1: ARVFAMTH WA W
S8 T3 AL
2 EX3 0: ZEIEANH W3 IbT
1: AVFAMER K3y
S350 W2 fe AL
1 EX2 0: ZEIEAMHH 2
1: FCUFAMTH 2
TER:
(L) 77 FF4F B8 I2I3IA KT, FHIY [ 5 1T LA 3% B G AR ZS -
(2) HFPPWMEH] 7 #H7, EPWM AL APWM £ 75 17 # FHIPWMIE, A1 70 iF (7 2 Al #L
Table 7.38 Wil fE14F 27 7 4%

BAH, BankO BIRE SHehL g1 1A Al SB3fL Fofr SBANT SBONT
IENC EXS43 EXS42 EXS41 EXS40
BI5 /5 25 w5 w5

ShifE
(POR/WDT/LVR/PIN) 0 0 0 0
DS PLFFS LB
SR WA TR AR (x =3-0)
3-0 (Eﬁsﬁg) 0: A IESM R T4
1: VRN KT 4x
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Table 7.39 HWriliE oI A fr sl
BBH, BankO0 BIRE SHehL g1 1A Al SB3fL Fofr SBANT SBONT
IENC1 - - - ESCM1 ELPD
%5 5 Bl
ShifE i i . . . - 0 0
(POR/WDT/LVR/PIN)
DS PLFFS LB
SCMAH BT SRz
ESCM1 1 0: %% -SCMTH;
1: fLFSCMAK
LPDHMT i ir
ELPD 0 0: ZXIELPDH
1: A FLPDH T
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7.9.4 FiliRE

BEAPWHIEARA B SR bR, Mr= R W, GRS B AN AR AL, E R W R S 5 R TR A

9[\4BEFI+M?FZ€E5/I‘“BEPVrﬁINT2/3HT TR AR, CPUTEM RIS, & IiFsEALIEX (x = 2-3) #HELRHO;
R WA P, AN WrIE S ISP ELBE A Wi, AN 2 B A Rl

SRR TINTAF A i I, EXFLZAE s TP AUIFAxbR A, (x = 0-3) F1, W TFINTAIEH A b Sk, Brolbs&ar

B PR RR. AHZTIRINTAN PR I, b AABER T 50, HSZINTAxeb Wil IR AT (5 vl 7 Heds

T2CONZAE MM TR2bRE M B ANy, P 2274 b iy, CPUZEMIN HH TG, ARGALH A1) B 5050, Ardi s
KA.

EI 23T Hgs i N, T3CONRAERS T3 Wik S Az B, P A it 8s3rhil, CPUZEMIN rh WG, AR uilif: [ 35)
0.

SERT B AR B H I, TACONZAF B TRATR Wb &AL B L, FeA e a4, CPUEMIN TG, Ar&giisas)
0.

E 2SI T Hs R N, TSCONZ ARSI TRS bR Ar B L, P74 it gssrlr, CPUZEMIN R )G, A& wadif: H35)
150,

SCONFHEM AR ERIBTIHEE LN, F7AEUART AN, CPUZENIN h i 5, ARG ASwiith AshiE0. FHsg b, iy
JIR 25 R Wb A0 T R O BT I 2 P T, v i Db 0 FR R AR O

éIADCONTﬁi%Eﬂ’JADCIF*T AE LN, FEEADCH W, Wi Ae 4, ADCDH/ADCDLY 455 A 3% . Wi ADC
R4 S LA T e 4T TT, IR0 Sy, dn SR 30 5 SN T LU SIS, ADCIFAR G A7 R 05 I B4 48 BK T HLBME I, ADCIF
PRBENED, ADCIFFT%EH S AR B

SCMEFA7 A5 I SCMIFRR &AL E AR, F=/ESCMA I, Frdi 220 th il 4350,

LPDCONZ {745 [LPDFAR S B LIS, f=/ELPDH W, AR flfl A 30740, Wil ELPDMDA., W iEF: VDD T
BT LPD& B I H s i = A LPDH T

PWMOC %5 /7 %5 IPWMOIFAR G B LI, F=APWMHIET, bRk 2 20 i 444450,
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Table 7.40 A Wik & & A7 4%

E8H, BankO BIRE SHehL g1 1A Al SB3L Fofr SBANT SBONT
EXFO IT4.1 IT4.0 IT3.1 IT3.0 Im2.1 IT2.0 IE3 IE2
5 EWE WS WU EWE WS WU B5 =
ShifE

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

MRS PLFFS LB

A A M At R AR A
00: fikrE-P il
_ 01: FREAlA
-6 IT4[1:0] 10: TRl A
11: AR
[TA[L:0147 il 7138 - W4 45 HH W [R) — i = 75 =X
SR H T 3t R AR AT
00: I HL P i A&
5-4 IT3[1:0] 01: FREA bk
10: LT bk
11: Wik
HER H W 2 RAR AL
00: f&HL Pk
3-2 IT2[1:0] 01: FREHvAlA
10: bbbk
11: AR
A1 v T 31 Sk Am B AL
1 IE3 0: TLH el
1: R
SN T 238 SR AR R AT
0 IE2 0: JoH e
1. R
Table 7.41 M- Wraks & %5 72

D8H, BankO EIAL 6L YA FARL 3 F2fr Fifr Fofr
EXF1 IF43 IF42 IF41 IF40
S e s 5 5
ShrfE

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

R PrRF5 iR

S8 R W AiE SRAR A

3.0 IFax 0: ErhiiF K
(x =3-0) 1: fH WK

IFAXEL A% O
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7.9.5 Filf &

LA R, RS N AR AR, AR A T 1) B R N e BB . R R A Mk e R SR R
MHIH .
7.9.6 HWMEESR

B INTYRER T B S A R IR e R —, BB OD B 1 IPLO, IPHO, IPL1, IPHAIAAHRNA RS . KL
PSS TR W T

Wi N — AR TR SRR, ) Wi S S A S R R R B, (B BE N Y R A6 2 mRARAR A6 24 55— A TR

W I8 g% ot 8 R T AR 45 R e B, AN S LR AT AT R BT o 2 SRS ) o T S 4 P o TR [ ) O R BTN, S AR e R S i
B FR i

WUER RS 2 i P W 18 2 J5 31 T4 e [RTIsE ER i v B, I8 P 350 2 3 470 o o BB S e 7

TR SER
P5EAL
IPHx IPLx FI LIS
0 0 RO (RARRES0
0 1 2
1 0 LB
1 1 3 Ummfisedd

Table 7.42 WL se g0 75 7745

B8H, B4H EIAL HB6AL 5L Safr 3L 2T EAAL $EOAL
IPLO - PADCL | PT2L PSL ; - PT5L
IPHO - PADCH | PT2H PSH ; ] PT5H
BI5 - s IS B - - B
HAE
(POR/WDT/LVR/PIN) 0 0 0 - - 0
BOYH, B5H wR | el wmofr | mafr | ok mofr | ik | ok
IPL1 PSCML | PT4L | PPWML | PT3L pXaL PX3L PX2L
IPH1 PSCMH | PT4H | PPWMH | PT3H PX4H PX3H PX2H
®I5 EdEE k= k= EdEE 5 5 9]
SE
(POR/WDT/LVRIPIN) 0 0 0 0 0 0 0
R PrRF5 iR
7-0 PxxxL/H AH Y. R W PR 5 235 B
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7.9.7 FiTbE

HH TR S AE AN D88 A AR 2 BORFEIREL . TS P Wi AE I B K TR R A . IR — MRS E i, A CPUMZREG
T RG A — MK ER RS (LCALL) AR WIS L)Y, (H =L FLCALL & T FIATA 5 2FBH 1

R B i 2 AR S P AR B AT -

MR R PATH IR A ME G AN A, 52, IEAEPATIIE A5, AR Wi R ER AN 5

IEEPATHIE —&RETIZCE Vi 10 % A 2RI ENOLEE IPL\HEHE 4. #52, FERETIZRE I BIENOIEZIPL\HZ &, &~
S BN, R D AEPAT AL TR A SR

VER: I SE G0 7 7 B2 K155, AEUERIIE], iR T 9 7 LU 5 A 15 2P SE R FE =4 e A1 R 25 4%
Bk A AT B ER s RS, JGA LM 1l FE—Fh J B R 2 iy 7 5CH i ks

i R ILCALLYR I B R -

SH79F1620

F———-[Ci}>l= [Col—p-i {C3}——>}-{ C3~Cn }-+@—{Cn~Cn+7}—P>la Cn*8 |—>
Interrupt
Interrupt Signal Iigéir(;rnpt Long Call to Irs‘t:r';;ilézt
Polled Generated 9 Interrupt Vector Service

T T 1

* Interrupt
Latched
o 7 g N e )

FHAELF = AL LCALLIERR P U A0S T I AR AR ((EACRAEPSW) SR JE XA N W (1) [ s bl (S HE APl &%)
AENFETF B

HHRT AR 45 FE AT s Ik TR, BIRETIHEA 45 0. RETIFEA 0 &1L FLAE P T IR 45 FEF 45 o, ARG R T8 7 T e
BEIPRNET GRS, AT WIRS T E R R B ok 1t 77 . RETHR AW AT DUR 9] 21 kb bl 46 823047, (H2 i
e B B RGN IIRN A — AR RS R H Wi, SXFREIL T, 24 F A e B AR e G b R AN 2 i Y
7.9.8 i B 1]

TSI — ST, XA T SR B AL S AR AT IS R PLES B IR g L . P R S TR R AME E B R —A
BUES R, CPUSTESEIAMHLAS A E b Wt o 0 SRy B AT R LA At SeiF, 7B F — MR SAT IMINHBRE A LCALLYE 445 R i 5k
TR AR, U TR R . LCALLYR A WA FE P R 7ML . R, AAMES Wi sk B TF s 407 H Wi i e 22 /0 75
BE3+TASEHEINLAS JE I

TE SRR AT IR B I = AME DO BRI, A S s (] 25 00 o 0 3 [R) 2 85 B8 AR S 0 P BT IEAEFHAT, B0T4 M ) 25 A5 s TR E e
FAEFAT (v IR 25 R I K

WHRIEEPAT IR I B A AT 25— MW, W EAPITRETIFR S, MSEMIEAEPATIIRETIFE S, FHE8A M,
IR EASET — 4464 T iE i K I TH 20 HLAS B CanSiiZ4m 2 2 1647 A EZUIDIV, MULERA) , #H ARG HA— il
W, TR0 ELCALLYE A7/ NHLAS I, 0 g K Ry 7 By [8] S 2+ 8+ 20+ 7 /N HLAs i

B LA, o e 3 IS 8] — O T~ 10N HLES B 301/ T- 3740128 FE 30
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7.9.9 SMERFHHTRIA

SH79F16204 3 MM I o AN T 2-3 93 A — AL A W, AN WA 4 h WL ] — A b i s S
FEANER R ITRLC, — N EININTX (x=2, 3D I EESERAE i B WU, PR B L, K —
AR . d T AN S RSB R — G B e I H T 2 R 22/ LA A ST LA DR RE S 4 LE R A 2

R AR W N BRI kA, AR AR RN 2KE B 2R D DR LS HLER R T, SRR D OREF LA HLES AR
KRR T IV RE RS AT I B AFIEXE L. MM h WIS FEF 5, CPUHSIKIEXTHO.

RSN TN AR P A, AN R WA ELORFFIERATR, B ERTERIO R Wb, R R 22 RGN B
o R R TR 55 58 i T AN TR W IH A, WS A2 — K e 2 TN R A I AS i BR P IBTR ARIEX (x=2, 3D,
DR g A S RN AT K

24 SH79F1620E N5 PR G f L, AP IRT S M AR B s ks T4F, 1 DL IR B 243

LERC: Sl -3 1 s 1 AT T TR S FE VI B S0 (A 2 A #  LAFA0-A3 LA ZEH 114750 o

1 Machine Cyle —« >
[\ High-Level Threshold
Low-Level Threshold
< »—>1 Machine Cycle
Low-Level Threshold
|
< >2 Machine Cycle
S A
7.9.10 TR
TR Ie) B bt FVFAL LYY A B R Hrs (C51)
Reset 0000H - - 0 UmFEZ -
Timer5 000BH ET5 TF5 1 1
EUART 0023H ES RI+TI 2 4
Timer2 002BH ET2 TF2 3 5
ADC 0033H EADC ADCIF 4 6
INT2 0043H EX2 IE2 5 8
INT3 004BH EX3 IE3 6 9
INT4 0053H EX4+IENC IF43-40 7 10
Timer3 005BH ET3 TF3 8 11
PWM 0063H EPWM PWMIF 9 12
Timer4 006BH ET4 TF4 10 13
SCM/LPD 0073H ESCM+ESCMVELPD| SCMIF/LPDF 11 (B figo 14
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8. IIETHAE

8.1 BkrP B PH (PWM)

8.1.1 ik

B RS PWME RS H AR TR s LS R
L il e e prsd
B R AR A E A A A S T A
SH79F16204E % T — AN 1247 PWMAER . PWMALER AT L= 2 Ji BAFH ol 20 b 43 730 W 40 4 1 Jok s 10 )38 o

PWME I 25t 5 PWMOFE LA A W, 7EREASPWM R BI#E 4 7= A2 A o 3 2 ] DLSIZELEEASPWM ) JT AP B8 o — Ik 7

ENN SR =
8.1.2 PWM A F s
Table 8.1 PWME I} 2% RV & f£ 4%
CFH BTAL Behr 547 BARE SB3L Fofr SBANT SBONT
PWMEN EFLT EPWMO1 EPWMO
k= EaE=t 5 B
ShifE
(POR/WDT/LVR/PIN) 0 0 0
DS PLFFS LB
6 EFLT A0
3 EPWMO1 A0
PWMALHAE B-/PWMOK H fo i fr
0 EPWMO 0: PWMO#ii2& 1, HIMEINOZhREE
1. PWMIEERERE, PWMOH L fo i
Y=
1. 25PWMENB0 /5, PWM %7 HIFEH]
2. fEHPWM LG4, PWM[3|APWM[6] L4754,
Table 8.2 PWME I %% U VF A7 A7 %1
B7H SBIAL EehL 5L Fafr 3 F2fr Fifr Fofr
PWMEN1 PWMO
L] S
HAE 0
(POR/WDT/LVR/PIN)
Prdis NFFS PiBA
1247 PWMEr B $25 HHIAL
0 PWMO 0: PWMIFE & it

1: PWMZEIFsH, PWMOTENEHEIO, (HPWMPANESIE R TAE, nr=d=rhr
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8.1.3 PWM{FH %75

PWM R 25 77 2% FIR = HIX PWM AL VR 37 47 8%« PWMEE T 27 4788 . PWM A I Z A2 28 FIPWM (5 B L B A7 88 I TE . Y
PRy AT A U 2 55hI), A RIF B HUX e 728 N A, BN REE S

XA I A e MM SHTOF 16204 T fE
Table 8.3 PWM{RY %7 (723

E7H SEIAL HB6AL 5L AL 3L 2T EAAL $EOAL
PWMLO PWMLO.7 | PWMLO.6 | PWMLO.5 | PWMLO.4 | PWMLO.3 | PWMLO.2 | PWMLO.1 | PWMLO.0O
BI5 W W5 W' W BIE BIE Edk=t Edk=t
HAE

(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Prdis NFFS PiBA
, PWM& & iz

70 PWMLOLTOL | 14 PWIMLO = 0x85. i VL ALP WM 772

8.1.4 124 PWMRERT 2%
SH79F1620U & —AN 124 PWMARER . PWMESSHRRT BLF= 25 J8 A 7 2 L 43 S0l T R 4 B ik s R R . PWMC 27 A7 48 A T4
TIPWMAEHR KN S, PWMPH/LZAF 2 F 142 5 PW M B 1K) 5], PWMDH/L A7 A7 i HI 342 I PWMAS Lt % 10 7 3 L
EPWM H AL VF IR o] LUE & = AN P24, HAE T —NPWME IS oA &2 /B
Table 8.4 1207 PWME il 27 f7 2%

D2H SBINL F6fr 51 SBAhT H3fr Fofr SBANT SBONT
PWMOC PWMOIE | PWMOIF - - - PWMOS | TnCKO1 | TnCKOO
BI5 B P - - - B B B
ShifE i i i
(POR/WDT/LVR/PIN) 0 0 0 0 0
DS PLFFS iR
PWMOF BT AL CHIENLF R HEPWMAL E L)
7 PWMOIE 0: %% FPWMOH T

1. ARYFPWMOH K
PWMOH WibR 5 {7

6 PWMOIF 0: B0
1. FHPEEL, PWMOJE W4 asus
PWMO#Hr A=
2 PWMO0S 0: =L FIKE), PWM 23 Lo B R4 b s o,y 28 b HY i i A P
1: {ERHT IS, PWM 2 L HEI 4 AR FE T, o5 25 Lhiss B 5 H e T
1242 PWMES IR EFEAL

00: i h/2

01: PRV Al op/4

10: R #m 88

11: PRI /16

KB 25OP_OSC0000, 001126101047, PWM A/ # R/ ARC ; 2450P_0SC
IKLL10 47, PWM #f £ 9XT AL Zi /9l HE B i 45 Er fé 7. 25OP_OSC #0110 47,
PWM 47 £ 29X TLAX Zif et e 5 [ 55 147 H o

HEE: PWMZAH T, PWMO % i 2] @ e 1 (PWMOS = 0) 2777 (PWMOS =1) ,

1-0 TnCKO[1:0]
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Table 8.5 PWM i Jii4& il & £ 282 (PWMOPL)

D3H HThL SB6AL 541 Fapr SB34L g2 1A 4L g -10/)a
PWMOPL PPO0.7 PP0.6 PP0.5 PP0.4 PP0.3 PP0.2 PPO.1 PP0.0
5 By e B e e B By B5
BAfE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
fréms AL FFS Y
7-0 PPO[7:0] 121 PWM JH K81 25 A7 2%
Table 8.6 PWM /¥l & A7 4% =i, (PWMOPH)
D4H HThL SB6AL 541 Fapr SB34L g2 1A H 4L g 10/)a
PWMOPH - - - - PP0.11 PP0.10 PP0.9 PP0.8
®I5 - - - - B/ B/ B B
BAfE i . . .
(POR/WDT/LVR/PIN) 0 0 0 0
fréms AL FFS P B
3-0 PPO[11:8] 121 PWM JH ] i 447 25 A7 2
PWM¥i Hi A ] = [PP0.11, PP0.0] X PWMIR .,
%4[PP0.11, PP0.0] = 000H, #IHFPWMOS =0, REPWM L Z A, PWMOGH G HLSE
*4[PP0.11, PPO0.0] = 000H, #WIHPWMOS =1, AEPWME A%/, PWMO%H: H & LT
Table 8.7 PWM & % L% il 27 A7 4 I 42 (PWMODL)
D5H FThL F6hr 1A Fafr A 2 A F1hr F0hs
PWMODL PDO.7 PDO0.6 PDO0.5 PDO0.4 PDO0.3 PDO.2 PDO.1 PDO0.0
®I5 B B/ B/ B SYC] S9IC] B 5
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
ETRSS PLFFS Pl B4
7-0 PDO[7:0] 1207 PWM 5 25 LU AR 847 %7 A7 7%
Table 8.8 PWM 7% LL i il & A7 4% =i 2. (PWMODH)
D6H FThL F6hr 1A Fafr A 2 A F1hr F0hs
PWMODH - - - - PDO.11 PDO0.10 PD0.9 PDO.8
=I5 - - - - B B I I
HAE i i i
(POR/WDT/LVR/PIN) 0 0 0 0
ETRSS PLFFS Pl B4
3-0 PDO[11:8] 1207 PWM 5 25 L A0 25 A7 4%

PWM#i ! 5 4%t = [PD0.11, PDO0.0] X PWMIK 4
%[PP0.11, PP0.0] <[PDO0.11, PDO0.0], WI*:PWMO0S =0, PWMO%iH & .
#[PP0.11, PP0.0] <[PDO0.11, PDO0.0], %PWMOS =1, PWMOH LK H .
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(1) &K EPWMLO &7 777 4 4 40X55 ; EHPWM BT £l o

(2) L 3 25191 FIPWM BIEE ) 27 72 (PWMP) BIPWM 4 55 [ 5 7248 (PWMD ) 8 EPWM M 5551, 68 BN,
FFIGEE L. JERG BIHE R B AT, I ZEF T K, 50, (EL7 1524

(3) Wit i EPWM F 777 4% (PWMC) fPWMOS 17 HPWM i 1 (B -V 3T V5D &

(8) L EPWMEHZFIEH (PWMC) JIEPWMO /7 51" K PWM S i«

(5) UIRPWM a2 o 2 2 3 HRIEIFE QI AP R 2 A0 B3 Ui o 1520 1T T v B A A 1N 461 4K

(6) it 7, % EPWMLO & 77 A4 119 50 125 F0X55.,

I I I
301 02 03 04 05 06 07 08 09 OAOB 0OCODOE OFiOl 02 03 04 05 06 07 08 09 OAOB OCODiOl 02 03 04 05 06 07 08

PWMn clock t,,,,

Write [P:Pn.ll, PPn.0] = ODH Write [PDr;i-ll, PDn.0] = 07H

PWMn output ‘ ‘ ‘
(PWMnS = 0) i I E— L

e P
Duty cycle | | Dutycycle | Duty cycle
= 06H x tPWM i = 06H x tPWM

n=0 =07H x t,,,,

»lg

B A,

A

<

Period cycle = OFH x t,,,,, Period cycle = ODH x t,,,,,

PWM#iH B R & = L5 Bon il
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8.2 WRAFEA TSRS (EUART) (205 ThEs)

8.2.1

B SH79F16204 17 1 MEUART, 744458051

W KRR ATIE RN R G B o) S I 28 412 1) R

W SRR RRIT H AASIN Ae E BEh Rk

B EUARTH YR T
8.2.2 EUARTOTAER R

EUARTOH AR TAE 7o 7EIRAE 2T H P B AUEW 4L SCON, k87 SR . SAd I 07 48807 X3 Se WA &
I #2805 I 254

EFTA PRI X, AT SBURYE R H br & A7 s M S HAEE & 3 s k% . 76772009 H145FRI = OFIREN = L¥JUa L
X ASAETXDEI 7= — A BIME 5, ARIGAERXD S H_E R 8A7 £k » 78 At 7 =0 i A iR as M A a8 (I ARREN = 1)
T RIBALLANT, SN RILSSTF UL .

EUART RFIE
SMO | SM1 | R | K& W WHCEE | BIREL | I | SBofL
0 0 0 EEiZ fsys/ (48(12) 8fi 7 o P
0 1 1 sk SENT 248211 e Y 2/ (168132) 101 1 1
1 0 2 S fsys/ (321464) 114 1 1 1
1 1 3 sk SE IN AR 4B 21106 %8/ (165%32) 114 1 1 , 1

J70: FIE, XN THER

Jr RO H SAMB R A MR AE . FERXDS I FBOk B AT80 . TXDS A E RIEFRAL Bl SH79F16204E (L TXD 5| J
MR B, PRIE A 7 FOR BRATIRAE T e AEIEAN S, RO 8L, AL SE B Ek A1k

5T E SM247 (SCON.5) H0mk1, e[l i A RL M B 1/12881/4, 24SM247 0N, H 4T3 I LA R Se it 4hit 1/12i847 .
MFEAN, BT O LRGN 1/4381T . SkrE8051nE— R[EI &, SH79f16207E 7 :N0h A n AR s R .

IR HAE B T B R . @ RXD S HE KRS AT . BTN B B TXD S 4, FH R A7k Hi SH79f16201)
g

Transmit Shift Register

System Clock Internal
4 Data Bus PARIN SOUT—P» RXD
Write to o q
SBUF P LOAD
’—b CLOCK

TX START TX SHIFT
P TX CLOCK

d TI

SERIAL :::[>—> Serial Port Interrupt

p CONTROLLER RI

P RX CLOCK
SHIFT .
CLOCK » TXD

Ri LOAD SBUF

RX START
REN
RX SHIFT
Read SBUF
A 4
CLOCK \ 4
PAROUT —>| SBUF SBUF
RXD P siN

Receive Shift Register
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FEATRF SBURAE N H AR A7 83 I SHRAE AR R B AL . T — D RGN BT RIBIT 46 K ik o B e e i AEAERS AL B ) 1 B
W BALAAF A N A BN AL, B EO. AL A fras T IIBT A 8L A AL Ja , TxPEHIBE A (L AR R4, SRS HE

T=ANREGENET LT TIEL (SCON.D) .

Write to SBUF

A

RxD

SH79F1620

o ‘{DOXDlXDZXDSXD4XD5XD6XD7y

TI /7

Send Timing of Mode 0

REN (SCON.4) #1FIRI (SCON.0) {EOVIANWEM . N — RGN BIESIEM, AL B B Bifr s, Bl
2T A7 BRI N IR IR N AR o 24 BT SO B B R P A7 2% T G RxEthlbfss b, SRIG7E B — N ARG #hE) BT
FRIEL, HBEIBRMAE0A RV

RxD

XDOXDlXD2XD3XD4XD5XD6XD7X

«~ JYUYYYYYY o
=

Receive Timing of Mode 0

JR1: 8AIEUART, WK, RIPEWT

J7 A LRARI00 W T b AE, 106 H—AN RGN G250) , 8RN (RS —0) , Fl—AMEiEAr (Z51) 4
o LRI, IX8MNHUR A AL AR SBUF 5 IE A i 47 {ERB8 (SCON.2) 1, HATUS A I 28 0k 52 I #4123 L #4 (K) /16 (7
TLEEER ) o REHHER W N EPTR:

X . Transmit Shift Register
Timer 4 Overflow  Timer 2 Overflow

—p| STOP
TB8 —P»{ D8
Internal
Data Bus PARIN SOUT —P» TXD
Write to SBUF — | START
: P| LOAD
J—b CLOCK
> /<49
ol 1 TX START TX SHIFT
TCLK
+16 TX CLOCK

Ly /< T

o1 SERIAL .

RCLK Serial Port Interrupt
» CONTROLLER
> RI
P 16 |4
P Ll
<
l—b RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1700 RX START RX SHIFT
DETECTOR
A4
A CHOCK parouT SBUF Internal
AAA4 Data Bus
N BIT .
RXD »|  DETECTOR »|SIN D8 RB8
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FEATRE SBUFAE D H AR & A7 2 I S BRI 2 R s R0k, SEBR EORIE JE L6 70 BT Hoats v i) R — IRIBAZ 2 I I AR GE I BT 4R
(K1, DAIATIN ] 55 16 70 B B a2 [F20 (0, S0 SBURMI S #AEARLE o AN B JEAETXD T I ER AR5 e84 K. 7E
FOERBAL A A PP 8RB A A Ik e Ja, A ILRLAETXDS I ERS Y, AEA (b0 A R RTINS TIRR A L

Write to SBUF

'\

TxD

\Starl/ DO X D1 X D2 X D3 X D4X D5 X D6 X D7 ysu)p
Shift CLK

YA ANAVAVAVAVAUAUAY R
Tl /_

Send Timing of Mode 1

HARENA B LR A RV MRXDS AN R B i B AT DR H B R AT 5l . Sk, CPUXIRXDAWIRAEE, KAFH
RAPHRFRINL6M5 . 4RI N A, 167055 RIS AL, XA Bh T 1670 it 2 ss S RxDS M _E i S AT R AL Rl 25 . 164)
AR — A I T 2 16AMRES, ZEEE7. 8. QRASHT, A4S 285 RXDm ¥ H TR T KA. Ak, ZEIX3MIRAS
KB 2 DA 2R — BB A B W T 23— AN 20, Ui IR A AN S — I B I i, I A 2, I
HER B ST, SRFRXDT I B — AN T RRIRR. RGN A, WBABALZAR, HEEBALC BB S 4. 84
BRI AT I N SR, BAL A7 28 I B 7 A2 NSBUFFIRB8H, RIEL, (HXZ0H AL T HI5AF:

1.RI=0

2. SM2 = s F Ul 45 kA = 1

U X A L, B A I ARBS, 8N ASBUF, RIFE L. W3S IS FE 20k XN, Balcas k=8
EHRMRXDuETT 75— A TNy F P U AFEBRRIL ARG A REFIR B

RxD
\Start/ DO XDl X D2 X D3 X D4X D5 X D6 X D7 )’Stop
onsampe [|[ [ 1AL U A Al

Shift CLK

YAV AVAVAVAUAVAUAW N

RI

= —

Receive Timing of Mode 1
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J52: IMIEUART, BEEMEEER, RPEWT
XA RAF R AW T S P ALhL . — i —ANEBIES. GBI , 8BRS (RBERE L) , — ANl gfE 59

BTN —AME AT GBI 4 k. J7 7023 R 22 WL A A ik 3R 00 G WL B WL TR ) o e SR AL N, 55 9%k A7 (SCON
HEITBS) nLIE0EkL, #ilt, w5 ANPSWH I AP, SH/EZ MR b IR G . 8 B B G, 2B 95T
HARB8IM 5 1L A RS . PCONH [ ISMODAE R R 20 R4 TAESNAR 11/32881/64 . LhREHRAE B W1 T s

Transmit Shift Register

System Clock TB8 ——Pp»{ D8
—| sTOP
Internal
= Data Bus PARIN
i Write to SBUF | START st e
i §| LOAD
cLOCK
SMOD o1
TX START TX SHIFT
+32 TX CLOCK
Tl
> SERIAL Serial Port Interrupt
> CONTROLLER
p| 32 > R
»
P L
<
|—> RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1-T0-0 P RX START RX SHIFT
DETECTOR
A cLock Y |
Internal
AAA 4 PAROUT —’| SBUF Data Bus
o BIT >
RXD »|  DETECTOR > SN be Res

Receive Shift Register

AT SBURE N B bR B A7 88 0 S EAERR & )8 8 1%, RN TBE N B R IEB AL A7 (7 2 IO SERs LR I%E 16
SRS R IR —IREAE 2 SR I RGN BRI, R I ] 5 16 0 30T 20 sy 2 R 1, SXTSBUFII SAEARFD . IR
HILETXDS I ERE . ARG RN A . R IB I A H I BT O B AR A%k 58 )5, 1 IEATAETXD I B Y, 7EfE ik
7 ITUR LW TR G B L.

Write to SBUF

)

TxD

\Start/ DOXDlXD2XD3XD4XD5XD6XD7XD8YStOp

Shift CLK

Y ANAVAVAVAVAVANRWAWAY
TI /7

Send Timing of Mode 2
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HAARENDL B LI A RV MRXD 5| BRI BT BEUTI 4T O R a8 B AT 8dE . ik, CPUXTRXDAWERAE, RAEH
TN RINL6M5 . R R RS, 16208 B B B A7 . X B T 1603t 5% S RxD 5 I _E i SR ATEER AL R 25 . 164)
AT B AEAE — L TR 2 16ANIRAS s FEER7. 8. QIRZSHT, ATA IS5 RX D B BT KA . il s, 7ZEIX3AMIRAS
KA 2 DA 2UCR R — SR A Bl WR TR I 28— AL AN R0, U WA AN & — MBI L LR 7, A 2, PRI
B R AL, SFRFRXDE I F A — A NI EREN A, WBABI AR, JHEEBAL BB AR 91
BRI RIAMEIEMIFENZ I, AL AL 28I N BB 0 2 ASBUFRIRB8H, RIE L, {HAZHAL T HI5A1F:

1.RI=0

2. SM2 = OB e 9= 1, HABH) 7 75 & sz bn MLtk

IR IX SRR AL, IS AZEIN A ARBS, 8{HHE ASBUF, RIME L. MM SIS E K,

R IR 2 rh, Bl s RT3 T HRRXD S I ) 55— AN TR . P AU EEBRRI, ARG A REFR I

RxD
- \Start/DOXDlXDZXD3XD4XD5XD6XD7XD8y3tOp
Shift CLK

VAV ASANAVAVAVAVAVAWAY

R'_\ —

Bit Sample |||

Receive Timing of Mode 2

J73: IMEUART, WAEEER, BEHENT
J7 2348 7 20 AR S U L & T SRR R A T 1

X X Transmit Shift Register
Timer 4 Overflow Timer 2 Overflow

Write to SBUF

Internal
Data Bus

—>
B8 —Pp|

—>

»

v

»

STOP
D8
PARIN
START

LOAD
CLOCK

SouT

—» TXD

[

60

> /<49
o1 TX START TX SHIFT
TCLK
+16 TX CLOCK
Ly /< T
RCLK 011 SERIAL Serial Port Interrupt
» CONTROLLER
> RI
P 16 |4
P Lad
<
I—P RX CLOCK
SAMPLE LOAD SBUF
A
A Read SBUF
1700 RX START RX SHIFT
DETECTOR
A4
A cLock SBUF Internal
yvv PAROUT Data Bus
N BIT o
RXD »  peTECTOR P SIN D8 RB8

Receive Shift Register
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8.2.3 k&

70, BRI S RAEN BN L1288 1/4, HSM2ATHE . SM2 0K, HRATHR A RERBINL12 FIE T, 4
SM2h LI, HATHE DR RGN B 1/4 TIEAT

7EJ7 LR 33, P 28 AT I SR 2 5 I R A5 E I 35 236 HH 26

S AETCLK (T2CON.4) FIRCLK (T2CON.5) ik 1R+ 8 I 38 24E I TXFIRX B I B (PE e R 8819 o
B TCLKIE ZRCLK AL, Eh a2 88 A PR R AR 7. WERTCLKFIRCLK 0, 2 I #44E A TXRIRX 13 e i £ o

77 AR 3P AR A N AR, HAP[RCAP2H, RCAP2LIEE N 24211667 ASI BT E 4, [TH4, TLALZEN 244
11647 TN 21228, PRESCALERJ & [N 241 IS 451 43 4 .

BaudRate = 1 y fovs , FER B2 NP R A5, eI SR 20 B R SR Bh

2x16 65536 —[RCAP2H,RCAP2L]

BaudRate — —+x Tt/ PRESCALER e s afh sy plkoe /- 8, SN 434 TAETE i1
2x16 65536—[TH4,TL4]

EHFR2F, PR A RGN BI11/328%1/64, HISMODAL (PCON.7) #iE. 4 SMODAL A0, EUART LR 4
f11/64i4T. 4{SMODAL A1, EUARTLL RSN 4h1/32i81T .

BaudRate = 2°V°° x (fsi)
64
8.2.4 ZHLIEM
AR

T R2F T A 3HE N B IHEH T 2PUB IR TR, XA, BlrEomdl, o B ARBS Y, ARGk —
g b4 . EUART AT LUXAFE R E: MBI BE LA, HAYERBS = LA T, HATOF A SEHM GERFFERIED
AJ LK SCON 25 77 25 (I SM247 B 1A EUART B IX A Il g

EZHERERG T, DT ik F X — 068, U ENERE— ARG LA AL I — AN, B 5808 tH— Rk 5y,
PLEEA H AR ML btk 5 50 45 m] SR OB s A7 Sk X 51, Mk 5 28 o b 1, BdE 1M EE 97 M 0.

WERMHLSM24 L, WA 2 M S A7 b 7 o k55 m] L BT T AL, 3P, AN AHLAB AR 25 BT 202 B 75
CLAGI H AR AL #F B MHEO SM247, Il Bl B 2R M EIR 21, 8lse e, MHLTH— Xk SM2
Bl BAPITHEMMNL, WYEFFEAISM207 81, 28 Bk 4R 777, 48l 2r gt .

A 70, SM2IFELERFFZE NI, 7721, SM2 AR I 107 A2 T3, QIRSM2 = 1, B s
WP BT F B F— BRI 117
B3h () Hubks

727 3, SM2E LEATEUARTZE SN IR NI84T: MAAME LA sy, R 28 ARBSIHI S O% A7 b1 (Ml
FAD I BRI F RS EUARTIOM NI AE, EUART S ZAE— AN, B, MHLNZKSM2iE3, LI 4 30
T

AN TT R BRSNS L AR W% 7 b M AR5 . S BN R — AR T ML I —AN T, 2025 &% H bx
MMLEI L . T MANLE SR e 75 1) 8 T S GRANFE B e 7T W = A R i, SM247 52008 L. B bl U 1 A
2 LA VO i LA BE = A2 W, il e s A 52 B AN J2 32

e A S, HEEAHUCEC I ABLTE ESM2, AR SEFCEE 1 . MR VCEC I MM UASSZ 52 m, 5 4k S S5 A2 SO e DS C Y
Hhk 7. — B A Blke e, HuRkUUEC I KL 1% B RIESM2E L, AT A &L M AR RE 7Y, R R~ — bk
T,

1/ BB R B ThAENY,  HUAT AR S I 45 5 B ML bk 3 5 — A e MWL S . 8T kv LSRR BTl 1
ML 7 MR T B 25 A7 2% FH Sk SUABLHHE (SADDR) Fiihl 5ii (SADEN) o MHLHLHE R — 8L, £ T SADDR
A7 geth . SADENJ T %€ X SADDRAN AL A Z 5 7, W HFESADENT H—£7 40, WISADDRH AN ALK H; 20, U1 SADEN
AL E L, WSADDRHAH AL T3 2145 2 MBI HLIE o 3 AT DS 5 A8 A DA SADDR 2 AE 2% P 1 KL bk (R 475 0
RIFHFHEZ A ML Al 25 5 Sk AT LAY 2 A AL ITTHERS: oAt i AL o

61



E - SH79F1620

MALL M2
SADDR 10100100 10100111
SADEN (KO 4 201 ) 11111010 11111001
SEBR AL AL 10100x0x 10100xx1
]kl (SADDRESADEN) 1111111x 11111111

MHLLFT B2 & HuhE AR A . MHLLZRE T 8%, T ML ARAT 2 L. BRI RS MHLLE R, FHL0
RIALIFAGAL J0MfHhhE (10100000 o 28MBlih, MHLLIZE LA N0, MHL20W S LA 20 . Rk, RS MHL28@ I, =L
RIEFLA L HNE (10100011 o QiR FHLA B [FER S5 MANLER, WM k1, 16780, 246745 W AVLES ZHE, JEE
A PN ek 3% 2 BN ML (1010 0001711010 0101)

THUAT DA R ok 5 P AKLA I TR XA k2% T SADDRFISADENIEHREY, 45 S 0K %M ik 2 . 24k
TR, T REHE N OXERR, b T T ML 2

REEN )G, SADDRHISADENMAN ZFfEas It N0, IX A5 v T 45 e bk R 3B bk ) XXXXXXXX (T 5B
W) o XA IR T ZAAPUEWINEEE, ZRET A SR, XFEMEUARTE XTI # P2 A N, MR TARSCHE A
FHHE U 805 Ly i 45 o P nf LATE BRI TIP3 1 7 vk SR AR A U M b 9 22 LI T
8.2.5 M4 A

T A PCONH [FISSTATAL B4 1IN, Wi RIS BEA T 2. 3ME DR EMELR, RSl g E, REEL
B A ATAT S R B A 2 HaliE & .

VEE: SSTAT /20 48 # 2i7 & fr (FE, RXOV.AITXCOL) , SSTAT /7 8450 it 2 iy jif 77 20k £ 7 (SMO, SM1
ASM2)

RIEMR

WERAE—ANRILIEERATI, AP SRS 8 RISBUFR A S, KIEMIAL (SCONFA M HITXCOLL) Hl. Wik
TS, FER S AN, AR S N RIEE .

Bllhs ihy

WHRAEB G 38 v R B AR Bl BB 2 /T, RS0 S8 B A2 NI R b 2%, T4 el ia HE 3 ( SCONZF A7 # HH IFIRXOV
) Bl WREETENHEH, B rhash ROR M EHE E R,
it EH 4

RAS I B — A TR (D) 1AL, A AW EEA, (FA7A4SCONHIHFE) 1.

B iR

MTELLA I BN L1 H AR HSPALIN, ARSI — N . BT 4 PR R R R WU R 4 1, DR ) 808 £ 1A

SAREWE R — BRI 4 0F, UARTEIEA S RARES I —H R, A28 R R0 bA (RXDS M I BT .
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8.2.6 Hfrs
Table 8.9 EUART#E Il JOIRASF 728
98H, BankO - 2iva $efr 501 $afr F3L F2fr Fifr FEofr
SMO SM1 SM2
SCON IFE IRXOV TXCOL REN TB8 RBS Tl RI
S EWE= W= W= W= W= By s By =
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
SRS PLFFS PiHA

EUART 847 5\ $&EHlAL, SSTAT=0

00: 30, [ AR, [HEdfes
7-6 SM[0:1] 01: 771, 8fifbiraX, wIARuRE%

10: 72, ofimb Ui, [H e PR EE

11: J53, i ial, nIARRARR
EUARTMUH4EARENL, UFEMIER, SSTATALAB R E N1
7 FE 0: o4, HEMAFER
1. RAEWIHE, mAEEL

EUARTEMLSEEEAR AT, URXOVALEIRET, SSTATALUMBHRENL
6 RXOV 0: IHalltsese, ik
1. Balscke, mbEfRE L

EUARTZ A EHLUBR AL (B 1" KU3E) , SSTAT=0
0: EH0F, PR ERFREI1/12
EJTRLT, AR IR AR, {58 A0 BRI 177 A v
5 SM2 72T, AT AT ER & BRI 172 T
1. #J7:00F, BRFRZRENEL4
7EJ7RLF, AVHS IR, A U0 IR A1) A B BRI 177 Az v Wy
IR 2M3 T, HAIFHFET GEIAr = 1) fEERINL AT

EUARTRIEMRAREANL, MUTXCOLALAFEELE, SSTATALULIMRERNL
5 TXCOL 0: TLRZEMSE, WO
1. HRIEMS, kgL
EUARTHIR S SUIFFAL
4 REN 0: Hallzkib
1. Bl v

3 TB8 FEEUARTHI 7 ;23 N RIZHISEONL, BAFE1IEIFO

FEEUARTH AR, 23 FHEIZEAL
w70 , NMEARBS
7T, Wb R, RB8IEE LA IR fE S
AT R2MITF, thofr ik

EUART &5 WbR s fr
1 T 0: HEHMEO
1. HEMEEL A0 RIS fiin, s e iU R b o
EUART 820+ W bR s A
0 RI 0: MO
1. mfgsEEL, R0 RS fin, BiEte )y R I bA P

2 RB8
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Table 8.10 EUARTH4E % {748

99H, BankO BIRE SHehL g1 1A Al SB3L Fofr SBANT SBONT
SBUF SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
5 EWE WS WU EWE WS WU B5 =
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
MRS AR5 LB
SFRUG IR A P78 — DL A A7 A A — MR 7 5 A7 2%
7-0 SBUF[7-0] SBUFME N RIEF W RIBAL T, RE TG
SBUF 113 HR [RIEZWCB A7 4 H (1 2
Table 8.11 HEIEEHI A 7 8%
87H, BankO BIRE SHehL g1 1A Al SB3hL Fofr SBANT SBONT
PCON SMOD SSTAT - - GF1 GFO PD IDL
w5 B5 /5 - - 515 25 = EdiE
ShifE ) .
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
MRS AR5 LB
Vit SEEE
7 SMOD A RLM3H, SMOD =1, F Al e gsa4/E AR k4B, B mes
72, SMOD =1, BErZhnfs
SCON[7:5] ThBEEFEAL
6 SSTAT 0: SCON[7:5] LAE7AAEHSMO, SM1, SM2
1: SCON[7:5] LA AAENFE, RXOV, TXCOL
3-0 - Other: Z W, “Ha i & P &5 1

Table 8.12 EUART M & kit B Mt fE 50 25 47 2%

9AH-9BH, BankO BIAL 6L H5AL AL 3L H2fL HIAL SHOfL
SADDR SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2 | SADDR.1 | SADDR.O
SADEN SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O
BI5 Edk=t BIE =t Edk=t BIE =t Ek=t Edk=t
HAE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
e TR NFFS PiBA
. EUART AN
-0 SADDRI7:0] SADDRZ 7% T XEUART MHLH 1
SFR SADENE—AMV R & 788, SRS SADDR 1B EAr 5 B g2 ik
7-0 SADEN[7:0] 0: {ESADDR[FIAH WAV 4 206
1: SADDRH I AH WA 574G 36 2 115 6] W e b il
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Table 8.13 RxdH | [t 2 4y i Hs 428 1l 75 A7 2%

9FH, BankO EIAL 6L YA FARL 3 F2fr Fifr ZFofr
RxCON - - - - - - RXCON1 | RxCONO
W5 - - - - - - ] B/
ShrfE i i . . . - 0 0
(POR/WDT/LVR/PIN)
R PrRF5 B
Rxd 5| I 4 i R 3 ) 5 A58
00: #H KT 50.2Vpp
1-0 RxCON[1:0] 01: ¥ NEKH-T-40.4Vop
10: HAKHLF50.5Vop
11: ¥EI0

ZEE: RXCON &7 /7t (X SEUART g/ G5, FIAMCHE T 2525°C FAlIFE, RPiEZH i THFt.
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8.3 B/ (ADC)
8.3.1
B 10075 R
WPy
W ] REAMEE A H IS I (2075 | B TG A i )
LRSIV EVSUBEEUN
SH79F162010 & — ANl . 1047 3& B UL I EH: ede (ADC) - ADCPY & [ FEUE L IR Vrer HA% 5 Voo, ]

B aRFE e, PRI AR, MFEH e RN, BT ADCEUIR &7 4%, W EADCONZ 74 T IWADCIFRL, FFr=A—A-hlr (g
ADCH Wik i) o

ADCHIHIE 547 LR Th RE 1] LLLL AR ADC H AU A I(E 53070 W0k R b ohe (ZEADCON %788 IHEC
FiEL) , I HADCHEHFERE (FEADCONZF /725 T HIADONA B 1) , S YA Y SRS SRLI N BB 1K T 27 A7 e b (0 b (e
(ADDH/L) I}, A4 /*/EADCH T, *4GO/DONEE 1IN, #F LB AL+ T4, HFIGO/DONEG0. X i 5K
TAEH A

WA LR D BE M ADCALER REZEIdIeSi=C T T4E, I HADCH Wi witidietiz\, (H/&, EHRBBIEUT, ADCEyAE L,

8.3.2 ADCHHLE

SCH2 - SCHO CH7 - CHO
REFC i l
l Voo 000 [] AN
O_—D 001 !:I AN1
/1__|:| 010 [ an2
Input reference AViee 011 [ ] ans
voltage 100 D AN4
101
Input voltage D ANS
ADC 110 !:I ANG
111 [] an7
ADFH 2R R
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8.3.3 HfE%
Table 8.14 ADCH 4% 1748
93H, BankO k72 1vA $efr 501 $afr 3 F2fr Fifr ZFofr
ADCON ADON ADCIF EC REFC SCH2 SCH1 SCHO | GO/DONE
5 EWE WS WU EWE WS WU e =
ShrfE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
R PrRF5 i
ADCH#HIHr
7 ADON 0: *HADCHIH
1: fTITADCHEib:
ADCHrE H lir &
5 ADCIF 0: JCADCH UK, H#MH0
1: HEERE L, Ron C5E AD el & B4 A\ K T-ADDATH/L
Chn R LA ThREFT TP
W ThBE SR FAL
5 EC 0: JCMILLE ThE
1: $TITHB LB
FEWE L R SR FEAL
4 REFC 0: JEFEH Voo ZEHEH K
1: RSN ESAVREFS 4 LU H R
ADCEIBEFAL

000: ADCiliizANO
001: ADCiliiAN1
010: ADCiliiEAN2
3-1 SCH[2:0] 011: ADCiliiEAN3
100: ADCIliiEAN4
101: ADCiiiEAN5
110: ADCIiifiiiANG
111: ADCilliEAN7

ADCHRAFFAE AL
o S 0: U5ERADFERIN, A7 IHFEEF D0, W E 4TI 0T & Hh 1k 4T (1
GO/DONE B, B AR LU RS, A RS RE0, AR RERTMRTSO

1: BEITIRADH el H o sh 87 LL R D g

TR

(1) 24 FES AV REF J LIFIA g ML JE K (REFC = 1) , PAATEINrerFIA ;
20 7/ IR EAVREF 5717, REFC ) % & % %;

(2) 20 7/ 1 5 il EANA FIANG,  SCHI[2:0]-/ 5524 210047110
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Table 8.15 ADC & I 45 1) %5 17 4%

94H, Bank0 BN SBefr 10 s 3L g2 1A 4L g -10/)a
ADT TADC2 TADC1 TADCO - TS3 TS2 TS1 TS0
5 By e Bs - e Bs SAkE B5

BAfE
(POR/WDT/LVR/PIN) 0 0 0 ’ 0 0 0 0
fréms AL FFS P B
ADCHY & & Bk A1
000: ADCIH i #Htap = 2 tsys
001: ADCH %l JH #itap = 4 tsys
010: ADCIH 41 i #itap = 6 tsvs
7-5 TADC[2:0] 011: ADCIN %) Htap = 8 tsys
100: ADCH 1 tap = 12 tsys
101: ADCIH & Hitap = 16 tsvs
110: ADCIN B Mtap = 24 tsys
111: ADCHI B #tap = 32 tsys
. RAEB[A] L FEAL
30 TS[3:0] 2 tap < SRAFERT ] = (TS[3:0]+1) * tap < 15 tap
TR
(1) FHHRADC 1] £ fif Hkao = 1us:
(2) AUAETS[3:0] = 0000, A RAERT ] 472th0 ;
(3) AUAETS[3:0] = 1111, BARAFHT I 47150
(8) A TS[3:01/77, F 1 FHELTINDCHIA 7] BT # B H B ;
(5) EEE2M a0 K RATHT I, i5 G R PEFINDC HIA 7/ 01 5 I B/ 710k £2;
(6) £ ABFEHMT ] = 12tnp + RAFHT o
2845 3 B -
ARZEiBk (SYSCLK) | TADC[2:0] tap TS[3:0] SRFERT ) R
000 30.5 *2=61ps 0000 2*61=122ps 12*61+122=854ps
000 30.5 *2=61ps 0111 8*61=488us 12*61+488=1220ps
32 768KkHz 000 30.5 *2=61ps 1111 15*61=915us 12*61+915=1647ps
111 30.5 *32=976ps 0000 2*976=1952ps 12*976+1952=13664p5
111 30.5 *32=976ps 0111 8*976=7808ps 12*976+7808=19520ps
111 30.5 *32=976ps 1111 15*976=14640ps | 12*976+14640=26352s
000 0.25 *2=0.5us - - (tap < 1us, AHEED
001 0.25 *4=1ps 0000 2*¥1=2ps 12*1+2=14ps
001 0.25 *4=1ps 0111 8*1=8ps 12*1+8=20ps
4MHz 001 0.25 *4=1ps 1111 15*1=15ps 12*1+15=27ps
111 0.25 *32=8ps 0000 2*8=16ps 12*8+16=112ps
111 0.25 *32=8ps 0111 8*8=64ps 12*8+64=160ps
111 0.25 *32=8us 1111 15*8=120us 12*8+120=216ps
000 0.083*2=0.166p5 - - (tap < 1ps, AHEFE)
100 0.083*12=1us 0000 2*1=2ps 12*1+2=14ps
100 0.083*12=1us 0111 8*1=8ps 12*1+8=20ps
12MHz 100 0.083*12=1us 1111 15*1=15ps 12*1+15=27ps
111 0.083*32=2.7s 0000 2%2.7=5.4ps 12*2.7+5.4=37.8us
111 0.083*32=2.7ps 0111 8%2.7=21.6ps 12*2.7+21.6=54ps
111 0.083*32=2.7ps 1111 15*2.7=40.5s 12*2.7+40.5=72.9us
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Table 8.16 ADCIll i % & %7 17 7%

95H, BankO LA SHehL g1 1A Al SB3L Fofr SBANT SBONT
ADCH CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO
BI5 B5 5 /5 BE EdiE /5 Bg E9iE
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
MRS AR5 LB
BEERE
7-0 CHI[7:0] 0: P4.0-P4.3, P3.4-P3.7{F 41/0% 1
1: P4.0-P4.3, P3.4-P3.7{/E4ADCHIN

PEED: 20 7/ HIE/ 4 P3.4 FilP3.6 57 /7, CHARICHG % & 4%,
Table 8.17 AD¥E#udiuin % {4 (LLEMEZ 74

96H, Bank0 BN SBehi 547 s XA g2 1A H 4L g 10/)a
ADDL - - - - - - Al A0
B - - - - . : s s
HAE i i i i i i 0 0
(POR/WDT/LVR/PIN)
97H, Bank0 A A 561 Hapr F3frL F2fr F1fr F0hr
ADDH A9 A8 A7 A6 A5 A4 A3 A2
BI5 SRS IEHEE] A ISHEE] BRIs ] BIs BRs
(POR/W%%EE\/R/PlN) 0 0 0 0 0 0 0 0
fréms PLFFS i
10 ADCHBIRER .
70 A9-A0 KA R BT . Mol )q, XMES 8. )
WIHADCHU 7 LA e flifE (EC = 1) , XMW SH M AT HLAL .

JF5JADC FEHE BE:

(1) LI FIA A AR T I

(2) 1 FEADC FL

(3) GO/DONE £ //45ADC #£ 7

(4) ##7/GOIDONE = 02(#ADCIF = 1, ZIRADC /'l {E7is, WINDC P BFF <4, /i 40750 ADCIF
(5) MAADDH/ADDL #7744t 17

(6) HELHR3-5 T4 57 — K #4H

GBI FEH BTG5 TR

(1) ELEPEIUIIA A AR T I

(2) ZAADDHIADDL, & &1L

(3) EC A fERE4 F I B 1) 5t

(4) 1 FEADC FL

(5) GO/DONE &1 JF47 4 7 H B L) E

(6) ZIRPEHFIAHNTE L B EHIIL I K, ADIF L8 AL, 4IRADC PRI EGE, JWADC PB4, P 7 281440 ADCIF
(7) HF LR L7174 T fF, E#/GOIDONE/AD
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8.4 {KH AWM (LPD)
8.4.1 454k
WA H TR A
WA LPDKS I AT
B LPDZEZ)H [ T pp 4 30-60us
fRHEAI (LPD) Lhfg Ak il s i &, Wil AR T8 (E I = A Wil br s . LPD Y BE K IE £1CPU LI JE 15 4 V)
WrEk Rt S AR, BRI AE F R AR T /D AR R 2 /T, AT DUR I — 25 {4 it
LPD 7 mJ LL e i Power-down & 2
8.4.2 HHH
Table 8.18 {i At A 4 il 75 17 2%

B3H

SBTAL

SHehs

547

AL

3fs

H2fr

B

E00A

LPDCON

LPDEN

LPDF*

LPDMD

LPDIF

LPDS3

LPDS2

LPDS1

LPDSO

BIE

/5

T

PE

e

e

S

/5

5/

HAiME

(POR/WDT/LVR/PIN)

0

hrgw 5

AR5

L]

LPD fo 4z
0: ) F A Ha o ]
1. FUVRIGH A

7 LPDEN

LPDF

LPDIREAREAL
0: TLPDXA:, Hi#fFE0
1: LPDXRAE, mtdfhEl

LPDMD

L PO LR AL

0: Y{VppHiE/NT ¥ & KLPDR I H s ), LPDFR&E & 1
1: BVppHi I K T 8 HILPDA I FE I,  LPDFFRE Bl

LPDIF

L PDH Wi AR E AL
0: TLPDXA, WO
1: LPDRAE, hitdfhEl

3-0

LPDS[3:0]

LPDH E#EALr

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

2.40V
2.55V
2.70v
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

*: LPDIF#/T A #7750, A aEEL.
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85 MKARERAL (LVR)
8.5.1 4§k

B E AR IUERE, LVR BOEFLE Vv AT 2.1V 81 4.3V

B LVR ZE30[A] Tovs b 30-60ps

WY R T BT U Vs I, KR AR R A

G (LVR) hfigdh 7 gt i, SOt A ARG T B8 FRVivri . MCUNRE AN B4, LVRZEEL ]I [A]
Tur K44 30us-60us.

LVRIJRESTIT G, HALUFREE (GRIR R T 158 R VeI ED

Vo < Viyr Bt > Tei P E RS E .

Voo > VivrEVpp < Vive, HE < Tprif AL ARG R AL,

AL, W] LOERELVRIIBEMHT I 5 K .

TEAC U LB A F it Y F b, BRI K 41 305 75 5 S BIMCU AL Fo g IS T8 S TAE LR o AR R R A v LA T ik, f
P RBIAMCT W IR T BB E AT
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8.6 Fi1fmhis (WDT) , BF@EEEH (ovL) BRI EEMRE

8.6.1 ¢k

B[R LT AR BT

m OBV [ S R B Sk, JF s OVL B4

W[ AR ik
T PR3 Lk 1Y B2 Aor

SH79F1620 2 — D HESRCPUIEAT nl St Pyl e oG vis v e Ar 00 Pt — ARSI R 3o A ) (B H ROMU K AL
B IR BAERS ORI ERAE D 805145 2 AFAERIABH, EA N &, P ECPURLLME S, RN WDOFhR
BALE L. N, 7 NAZR A AEH] [fIFlash ROM]OXABIH «
Z=A KL

BHIVER S (WDT) &AMt 2y, Bior A EERCHR G S A1 0 I B, PRy LIOE 1 AR B TAE it rU S SR (2 8
1B4T. M s N, RS B R AR TR LT T B P D fE

WDTHEHINL (552 - Of7) HIRIEFEA IR B (6] o 5 I gt i, WDTHE iRl (WDOF) R i B3 B L. i i
W GRSTSTATH A7a%, F [ 1€ I & £ iU s H T 4R vk 4.

B G ARE I AT

SH79F1620
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8.6.2 & fEes
Table 8.19 LIRS A4S
B1H, BankO - 2iva $efr 501 $afr F3L F2fr Fifr FEofr
RSTSTAT WDOF - PORF LVRF CLRF WDT.2 WDT.1 WDT.0
BB EWE - WS SoaE=t EaE=t WS SoaE=t =
S48 (POR) 0 - 1 0 0 0 0 0
S A8 (WDT) 1 - u u u 0 0 0
SArE (LVR) u - u 1 u 0 0 0
B Ar{E (PIN) u - u u 1 0 0 0
Prdis NFFS PiBA
F % H e BT B AR AL
7 WDOE B 1M s i A L, A R e A O
0: HKAAEWDTH H Bk FE Bl H
1: KAWDT: H alRe = v il
e E RS
A ERAEL, KA R aE
5 PORF 0: A KA FrRIE R
1. KA EEREAL
REEAL bR EAL
4 LVRF RIEEALG EL, W iR LB E A
0: A EEMERAL
1. RAEMCIEE
Reset5| R ALAREAL
3 CLRE SIMEA G EL, M RSO
0: WHRESIHEN
1. RAEMGIHENS
WD T H A # HIAr
000: i H ¥/ ME = 4096ms
001: i ih i IME = 1024ms
010: ¥t A IF/ME = 256ms
011: it AR /IME = 128ms
2-0 WDT[2:0] 100: ¥ Hi s /ME = 64ms
101: i R E/ME = 16ms
110: v b 5/ IME = 4ms
111: i A ENME = lms
YEB: M UIRE 1T, FEIFIEE I THTHIR A G T AN GEA T LA L7 5
BRMME

TEE: 20 5/ A FEERST 7/, CLRF 47 E5¢.
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8.7 MR E
8.7.1 &

2SR AECRT e e A 4 AR

B RAhERE A IR AW (dle) . R (Power-Down) izt

FpR D ThFE, SHTOF162032 (P RMILLh#E4 = 45 (ldle) #ExC Ak (Power-Down) 155, X piFE =% HHPCON
FISUSLOMAN 75 fr-gs 1l o
8.7.2 ZEWHLX (ldled

FIRNM R AW IR R R RE, EWBRT, BFEPibisty, CPUmeME L, BAMNTR ARSIzt FWERXT, CPU
TERAE PPIRAS T L, FEESEANZ U ET T A CPURPIRAS AR - 7F, WIPC, PSW, SFR, RAM%:,

PISIES R4 LB E SUSLOZ 1743 A 0x55, BRTKPCONZ /745 WIDLALE L, FSH7IF16200E A4S R, WA
A LRI SELETES, CPUTE F—MHLa8 JE 170 SUSLOZ A7 28 TRIDLY, CPUM A& HE N AL,

IDLA B 1/ CPUBE A 2 WA A 2 AT HIT I B R — 46964«

P =T LB H S AR

@) R . KB CPUIN A, 175 R SUSLO A AE A FIPCONZAZAS IDLAT o SR GTAT T IR SS R, B Jo kAL 253E A
R TE L 2 E IR .

2) sS4 E (EASH ERBUGHF, WDTEAL, LVREN) . CPUKE N, SUSLOZ 1 #sMI{EPCONZ 1744
P EIDLA B AE 1150, %5 SHT9F162053 i, T3 M HBHEA7 0000HTFLAHAT - BN, RAMARFEASAS T SFRAME MR AN R T fig 4
Pz,

8.7.3 B, (Power-Down)

Pt AR ] LM SH79F 16203 N SRR MPIRA . 24 815 S A (OP_OSC[3:0]H(0000, 1110) , i Huiziks s
1-CPURISM & 1T IS4t 5o 24 XU 8 S 4 i (OP_OSC[3:0]H10011, 0110, 10108£1101) , # R4 #hi32.768kHz
iR 128KHZRCHT,  fal Bk 20K 457 | ECP UM ANE ¥ 4% I TG I Bl E 55 SR iR 9 2 L VE R, 24k A et iz,
HHF e 2531132, 768KHz i = 5 128KHZRC I £ T FF . 7EH AU, Sl i AR IE D GEWDT, WDTHH4kS: T1E. 76
NS HBSHT T CPURPIRES# B IR 77, WIPC, PSW, SFR, RAM%:,

WSS/ 4 ok B SUSLOZ /748 0x55, BHRTKPCONTT /745 IPDA B 1, {fSH79F16201 N sz, WA
S BRI AIELFE A CPULE R — UL R 5 B SUSLO R A7 2 B PDAT, CPUWM AN HE AR HIFER, .

PD{ & 12 CPUME N5 U 2 BT HAT i 5 — 4% F8 2

YER: AR AN i EADLLA APD 47, SHTOF1620 4N i (. 1B H1 # ()7, CPU A LSHIHA TN, MAH
PEFCIE Hi e 1780 IDLAPD £/,

B = Fhor T R H b s

(1) BRHN B (WINT2, INT3FIINTA) FILPDH WifESH79F1620i8 i i v . #F i &L G IRi% 2s a5, ETGt
I} 45 2 J5 CPUR £hFI AN 15 4 B 4k 5, SUSLO 2 A7 S8 FIPCON 2 7 #8 v [ PDA S W AT 8, SRS 4R 221547 Hh T R 45 5%
LESERCP TR S T 2 S5 kAR B HE N B A 2 S5 (14 A 4k 8LIE 1T

(2) *132.768kHz il R B128KHZRCAE I BN, 2 I 4% 3rh Wi ] {1 SH79F 16208 Hi i A AT I J5 2 K L CPUIN
Bh R ANES 2%, SUSLO T A7-25 MIPCONZF 748 1 I\ PDALAS FRE (150, AR5 Gk eLig AT PN IR AT o M5 P ISR SS FRET )
Bk B A X2 S5 R A 4k SRIEAT

(3) BAifsS (EALG I HPUE LS, WDTEM W R, LVREA IR V) o ARG 2 54K E CPURH,
SUSLOZ A7 4 FIPCON - 17 25 v HIPDA S B 1E [, i SHT9F 162044 S A7,  FEF4 MMOOOOH kA7 TF 4RI 4T . RAMKS
TREEAA, MRS R T RE AL SER VA T B A%

TER: SN HFICTIFER, A7 5 APCON L1 HNDLIPD £/ 51 1B 1554 1E#54 (NOP)
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8.7.4 HHHB
Table 8.20 %% 77 8%
87H ¥ LA Fefr 541 Fafr 3 F2fr Fifr FEofr
PCON SMOD SSTAT GF1 GFO PD IDL
5 ] B/ B/ 5 ] ]
SE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0
SRS PLFFS PiHA
7 SMOD UARTH R N4 2%
SSTAT SCON[7:5]Zh Beik e
3-2 GF[1:0] JHF AR R bR
PR BRI
1 PD 0: H— A s AL LI RO
1. o E L EGE R
ZF RIS I
0 IDL 0: 4—AWrel & A=A i il %0
1: AR LIS 25 R AR
Table 8.21 45 H R R 17 1l 2 77 o%
8EH ¥ LA Fefr 541 Fafr 3 F2fr Fifr FEofr
SUSLO SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2 | SUSLO.1 | SUSLO.0
5 ] B/ IS ] B/ IS JEWi= SHEE]
ShifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
Prdis NFFS PiBA
2.0 SUSLO[7:0] WA HICPUBE A A iR, CENEBEm) . N5 FRIMESLIES A b
' {ECPUIE AN B, HWAE TN SUSLO, IDLERPDA K # i1 0.
ez lIN

IDLE_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #01H

POWERDOWN_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #02H

75




SH79F1620
8.8 TH T i E
8.8.1 4§
WPy LR AT A B R L AR R
W R A TR B BRI 3 A B I AT e IR A
SH79F1620p4 A7 Hi i b HL T 40Rs, DR HDRIN R B TN AR e, [N S8 B 36— Se g1 aG 07 41,

TREX A AR s 4
SH79F1620 it 3% A T s
i, AHIIME A FLVRE N .

EREH BRI SAE NG OL MR AR IR BB, SIMRAL, MKIhHE

FHJE, SH79F162045t4tid iy by ot e, 545 B G T IR 2 PG ot Rt i, 3 5 TFURs TR
.
FRYR b B TR SR 1)
GEN =X VA EI SN HIIMEAL S "
BT RS H T CRBL 2 B R ) L SR
LR L PFds L YR L H P as L E2h// i ee PFds L R L PFds L
TOAATEEO 0] | TR BT o) | PO TR | ST TR) | T e 1) | PR B () | T e S ) | A R TR
11ms H ~1ms ¥ ~1ms H ~=800us H
PR ae b BRGS0 )
ARG T -
OP_WMT 00 01 10 11
P A
(GE R 2Y X Tosc 2 X Tosc 21 X Tosc 28 X Tosc
32kHz 5% 28 X Tosc
H#ERC 2" X Tosc
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8.9 AEIEIH
OP_WDT:
0: 2EIHT IS, (BRI
1. RFGET IS
OP_WDTPD:
0: WHMXTEILET M TE ERJO
1: B RVEE T TAE
OP_RST:
0: P25 CERUO
1: P5.21F4%dI/0
YERC: 20 5/ I/ SR AT 711, SEACIIEEITEEFF L
OP_WMT: (REHT32kibEiRY 2B HERC)
00: fK TR CBRIA)
01: KB [H]
10: JE TR TR]
11 g T ]
OP_OSC:
0000: Wif12MHz RCH:&#1E N Iasl, a2 (BRI
0011: W#B128KHz RCHRG#HAENIRG 41, 12MHz NERCAE Ik 452
0110: Wi128KHz RCHEH A/ A 51, 2M-12MHz b 14/ B B4R e b 4k 5 28 2
1010: 32.768kHzfb il Ak Pasl, 12MHz NFIRCAE A 4% 282
1110: 2M-12MHz S 4/FE BB E ARG A 1, G #529C 7]
HAth: AEL2MHz RCIRG #AE N IR G451, R #825CH]
TER: 20 5/ I/ ST 8 aa 7 711, SEACHESE A G5 #50000 #0011 .
OP_LVREN:
0: ZEILMKHEE M DR (BRUAD
1: AVHMEHEESZDRE
OP_LVRLE:
0: fRHEEA BEHER4.3V CERUO
1: AR AL E LR 2.1V
OP_SCM:
0: TETIHHZE (LB ek hae CERUAD
1: FETHHA] fo 4 I SR e AR T B R
OP_OSCDRIVE:
011: 8M - 12M crystal (ERI\)
001: 4M crystal
111: 12M ceramic
101: 8M ceramic
110: 4M ceramic
100: 2M ceramic
OP_PORTDRIVE:
0: Port drive H1 i A J1 45 AL
1: Port drive R AEII IR CBRUD
OP_P3.3-P3.0:
0: port3[3:0](¥Isink H. it fE J1 AR EFAAR
1: port3[3:0]/sink I AE ST IR CBRIA)
OP_P3.7-P3.4:
0: port3[7:4]fsink IR AE S IR (BRIA)
1: port3[7:4]ffIsink B fit ) {5 AR
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8.10 HMEHEE

1. FEIPGiEH, iF i AR AF AU T
POSS (B6H, Bank0) #77#$%50;
P1SS (9CH, Bank0) #F7#Z#%50:
P2SS (9DH, Bank0) #7#7#8%50;
P3SS (9EH, Bank0) #77#$%50;
DISPCON (ABH, Bank0) #7Z7#%50;
BUZCON (BDH, Bank0) #7Z#50.

FEIFHE:

2. N THE TN, iFPXCR (x = 0-5) FEMFMENMEL, PXPCR (x=0-5) FHEMFMENE0, Px (x=0-5) FFms
FKAEHH 50, (20 5/ BIE L6179 LESOP28E/HE M LI E MY, XM [FPXCR (X = 0-5) #77#47 51, PXPCR (x=0-5) #F/7#6r
£0, Px (x=0-5) #FHFE#H7E50)

FFHP (PO -




SH79F1620

9. #B4E
HARBRIERS
B4 TheeHtiR KRG I FA#H
ADD A, Rn BRIk 0x28-0x2F 1 1
ADD A, direct S H S 0x25 2 2
ADD A, @Ri SINE A HRAM 0x26-0x27 1 2
ADD A, #data EyIIE ST IRVAHIE A 0x24 2 2
ADDC A, Rn BB A AF AR AN AL AL 0x38-0x3F 1 1
ADDC A, direct SN I Tk R A 0x35 2 2
ADDC A, @Ri S InEs N HRAMAIZEALAL 0x36-0x37 1 2
ADDC A, #data 2y Byl IVALIE @ IBEiZ A 0x34 2 2
SUBB A, Rn BN AS AT AT AR ANE A 0x98-0x9F 1 1
SUBB A, direct ARk Tk AL A 0x95 2 2
SUBB A, @RI SINARR N FERAMFAAE A7 A7 0x96-0x97 1 2
SUBB A, #data 2% vk T B HSORD £ A7 A7 0x94 2 2
INC A EYIIE ikl 0x04 1 1
INC Rn AAFARINL 0x08-0x0F 1 2
INC direct HEIFUEFITNL 0x05 2 3
INC @Ri W ERAM L 0x06-0x07 1 3
DEC A EYIIE 5% 0x14 1 1
DEC Rn AR 0x18-0x1F 1 2
DEC direct BT 0x15 2 3
DEC @RI M EERAMIEL 0x16-0x17 1 3
INC DPTR LAz I 0xA3 1 4
MUL AB 1% §88 RINARIFETT A7 4B OxA4 1 %3
DIV AB 12 ﬁg BINARER LA A£9B 0x84 1 %3
DA A a3k A 0xD4 1 1
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WHERIER S
4 TheeHtiR R I FA#H
ANL A, Rn B 5% A7as 0x58-0x5F 1 1
ANL A, direct S5 S 0x55 2 2
ANL A, @Ri SINE5 A HRAM 0x56-0x57 1 2
ANL A, #data i XSRvAIE A4 0x54 2 2
ANL direct, A BEEF TS B 0x52 2 3
ANL direct, #data HEF U 5 0x53 3 3
ORL A, Rn RIS E AT A 0x48-0x4F 1 1
ORL A, direct BN e e S 0x45 2 2
ORL A, @RI FInds s A HIRAM 0x46-0x47 1 2
ORL A, #data B nes o B 0x44 2 2
ORL direct, A B UETATECR s 0x42 2 3
ORL direct, #data HE T e B 0x43 3 3
XRL A, Rn BN B AT A 0x68-0x6F 1 1
XRL A, direct EyiIE A KA 2] 0x65 2 2
XRL A, @Ri S s N HRAM 0x66-0x67 1 2
XRL A, #data SN 5 slar B4 0x64 2 2
XRL direct, A BES T RECR 0x62 2 3
XRL direct, #data JER S R e VAL 0x63 3 3
CLRA BIN#EEF OxE4 1 1
CPLA EYIIE 3 OxF4 1 1
RL A EyIER Yy 2 0x23 1 1
RLC A =2y 1A S U eI VR A ase 2 - 2 VA 0x33 1 1
RR A S M AL 0x03 1 1
RRC A S INAERAL AR E G AL 0x13 1 1
SWAP A BUNES FARL 5ARAR A e 0xC4 1 4
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BIEfE%TE 4
4 DhReHiR ] FA AR
MOV A, Rn WAT AL BN OXE8-0xEF 1 1
MOV A, direct BHESUETAE R OXE5 2 2
MOV A, @Ri M EBRAMI% 22 OXE6-OXE7 1 2
MOV A, #data A7 RIEE BN 0x74 2 2
MOV Rn, A BINARIL A AR OxF8-0xFF 1 2
MOV Rn, direct BHES AT A AR OXA8-0XAF 2 3
MOV Rn, #data SERPEOL T AT A 0x78-0x7F 2 2
MOV direct, A BN H Sy OxF5 2 2
MOV direct, Rn AALAIE AW 0x88-0x8F 2 2
MOV directl, direct2 HEFU TS HEF 0T 0x85 3 3
MOV direct, @Ri P ESRAMIE B £ J- bk 5277 0x86-0x87 2 3
MOV direct, #data S EPEE B T 0x75 3 3
MOV @RI, A RMEE N HRAM OxF6-0xF7 1 2
MOV @RI, direct HET U AN TRAM OxAB-0xA7 2 3
MOV @RI, #data 37 BIHOE M TRAM 0x76-0x77 2 2
MOV DPTR, #datal6 164737 BRI H0% Sl Fi B 0x90 3 3
MOVC A, @A+DPTR FRIPACHD% Bnas CREXS BsdaEl) 0x93 1 7
MOVC A, @A+PC FEPARIGI% BNy A REF i) 0x83 1 8
MOVX A, @RI HMBRAMIZE 202 (87l OXE2-0xE3 1 5
MOVX A, @DPTR HMESRAMIE B nds (1647l OXEO 1 6
MOVX @Ri, A Zngeik s ERAM (847 k) OxF2-F3 1 4
MOVX @DPTR, A BN SMTRAM (16473t 0xFO 1 5
PUSH direct BHEF TR 0xCO0 2 5
POP direct Fe il A B bk 0xDO 2 4
XCH A, Rn BN A AR AT 0xC8-0xCF 1 3
XCH A, direct Bnds 5 HEIF A 0xC5 2 4
XCHA, @RI ZNE85 N ITRAMAL 0xC6-0xC7 1 4
XCHD A, @Ri SINAZHEAL 5 N IBRAMARAL, A2 # 0xD6-0xD7 1 4
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EHIRFEEES
/4 TheeHiR ARG T Jib
ACALL addr1l 2KB P 48551 0x11-0xF1 2 7
LCALL addr16 64KB K 0x12 3 7
RET THEPIR | 0x22 1 8
RETI Hh BT [ 0x32 1 8
AJMP addrll 2KB I 4t i B 0x01-0xE1 2 4
LIMP addr16 64KB P K71 0x02 3 5
SIMP rel DO TR 0x80 2 4
IJMP @A+DPTR XK 0x73 1 6
JZ rel (A RAFR) WL LT 3
) Bnds A EEHH 0x60 2 5
INZ rel (RBAHEF) T 3
(R Sz h AR e R 0x70 2 .
JCrel (NREFEFE) oy 2
CRERERS) CHEM R 0x40 2 4
JINC rel (NRAHF) - 2
(R ERERS) ClHEHR 0x50 2 4
JB bit, rel (NRAHF) o R 4
(R BT UL BN 0x20 3 6
INB bit, el (RKEHR) Db Rk 4
(R BHEFUAAITERELR 0x30 3 6
- Sy
?;Zﬁg)l (RRERD) LB A R R S e 0x10 3 4
CJINE A, direct, rel (R &k A#%) . e o o A 4
(RAEERS) s 5 BT IAEER 0xB5 3 6
CJINE A, #data, rel (NKR/EHH) O L R A A 4
(RAERER) 2nas 53 B S 0xB4 3 6
CINE Rn, #data, rel (NERAEFR) | oo we o e poste s 4
(RAEHERS) AT LRV SRR 0xB8-0xBF 3 .
CINE @RI, #data, rel (INRAE##) N L H K A ) 4
(kAR WHRAM S 7RI B A5 3674 0xB6-0xB7 3 p
DINZ Rn, rel  (RNR/EH) e oy e ] 3
(R AEER) ZALLR NI N TS 0xD8-0xDF 2 5
DJNZ direct, rel (AN kA H#H) SR e e Ao 4
(R HEF R A T 0xD5 3 6
NOP AR 0 1 1
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fr#kfETR 4
4 TheeHtiR R I FA#H
CLRC Citi% 0xC3 1 1
CLR bit JER =SIRDALE 0xC2 2 3
SETBC CHE 0xD3 1 1
SETB bit HEF AL BEAL 0xD2 2 3
CPLC CHUR 0xB3 1 1
CPL bit HEFUALR R 0xB2 2 3
ANL C, bit C¥#R Y5 HH T 0x82 2 2
ANL C, /bit CEH 5 HHE T AL I R 0xBO 2 2
ORL C, bit CEIR B Tk 0x72 2 2
ORL C, /bit CEHR B e T AL 1 0xAO 2 2
MOV C, bit HEIFUALLC 0xA2 2 2
MOV bit, C CEH T 1AL 0x92 2 3
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10. BAS%R

R S50

BB, -0.3V to +6.0V
BN, GND-0.3V to Vpp+0.3V
TAERERE. -40°Cto +85°C
TR -55°Cto +125°C
Flashfifitigs GHERRERAE. .. ... oo 0°C to +85°C

VR

I O ) AR A 0 22 RS i,
U O ACACRERER . ST 38 A B 13
1030 [l 58l 0 0R B 58 F € 05I25 2 8
Gl A 2 W) BT A 0 S

B HESAMEL (Vop = 2.0V - 5.5V, GND = 0V, Ta = +25°C, FRIE 5 #1H)

2 e | BME |HBUES| BORMH | B4 > Jis
TAEHE Vob 2.0 5.0 5.5 V | 2MHz < fosc < 12MHz
fosc =12MHz, Vpp =5.0V
| ) 5 10 mA AL S TR 58 O B AT A3
oP CPUITJIF (#4TNOPFE4) ; WDTHJT, KLY
A A Thke
TAEHRR — -
fosc = 128kHz, Eisidlk¥#50, Vop = 5.0V
| ) 25 35 A LTI 8 O e AT IWATESD
o2 H2 | CPUSTIF ($14TNOP#E4) 5 LVRXH], WDT X,
KA EPTH IR
fosc =12MHz, Vpp =5.0V,
| ) 3 5 mA BT fr 51 EIE 3 CPUSEH CRINRER)
set BTN | AR 5)
A - LVRETHF, WDTXKH, XKML EHA ke
FEPLHE (AR — —
fosc = 128kHz, Vpp = 5.0V, EHidk s
| ) 15 20 A P S T 3 CPUSE ] C IR
582 R A i B R )
LVRTIF, WDTKM, KL eHra e
YR 2% K5, Vop = 5.0V
| ) 2 10 A FrE G ISR BT MALHANESD
ses PR cpuggal (i)
o LVRITHF, WDTXKH, KHALEHA ke
FEPLHIR (R I —
fosc = 128kHz, =ik KH], Vop = 5.0V
| ) 4 15 A P s MIC i (A BT mATIAES)
ses R cpuei (i) |
WDTXKH, LVRITIF, KMAIHEFH IR
WDT HLE lwot - 1 3 pA | I s E 5 3, Voo = 5.0V, WDTH[JT
LPDEE{}%E ||_pD - - 1 HA VDD =2.0-55V
LIPAN (ASIENET Viii | GND 0.3XVpp| V | I/O%il1, RXD (RXCON[1:0] = 11)
TR L Vimi 0.7 X Vpp| - Voo V| 11O K
i RST, T4, INT2/3/4, RXD (RXxCONJ[1:0]=00)
GND 0.2 X Vpp| V Voo = 2.4~ 5.5V
AR IR2 Vie T o - |04XVpo| V| RXD (RXCON[1:0] =01) , Vpp =2.4-5.5V
GND - |0.5XVpp| V | RXD (RXCON[1:0]=10) , Vpp=2.4-55V
A R HL R 2 Viz (0.8 X Vpp| - Vop V | RST, T4, INT2/3/4, RXD, Vpp = 2.4 - 5.5V
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4 %
B ®5 | B/ME |[WAE+ BXE | B4 %At

EATPA SR he -1 - 1 pA | BIAH, Vin= Vool GND

o R U PR lov -1 - 1 pA | JHRHIH, Vop = 5.0V, Vour = VopEi# GND

SALE | By L BE RreH - 30 - kQ | Vop=5.0V, Vin=GND

Bt A EN ) Ren - 30 - kQ | Vop =5.0V, Vin=GND

HrH L Vour | Voo - 0.7 - - V [ /0% (P3) , low =-10mA, Vpp = 5.0V
/0% H (PO, P1, P2, P4, P5) ,

e 2 Vorz | Vop - 0.7 - - V | lon =-10mA, Vpp = 5.0V
AR 1L 15 K Port Il drive FL 7R B ) R A AE
I/o%H (PO, P1, P2, P4, P5) ,

&ﬁﬁ%EﬁlES Vonz | Vob - 0.7 - - Vv lon = -20mA, Vpp = 5.0V
ARG LI5Sk Port [l drive RS BE 7 K
I/o%H (PO, P1, P2, P4, P5) ,

e ; \Y; - -

G 1 oLt GND +0.6] V lop = 15MA, Vop = 5.0V

] I10%H (P3) , loL=15mA, Vpp = 5.0V

i 2 V - - |GND+0.6] V NS, . -

iR o2 AU )y Port3 Llsink L i 1 (H 25

L TN |/Oﬁﬁﬁl—| (P3) , Vpp = 5.0V, VoL=GND + 1.5V
3 V25 Gk _ )
KK 5 3 B RE lo 120 140 mA AR 37 Port3 L sink Lt 5 ik
TEE:

1. A T I H A2 775.0V, 25°C F 730, RE5E i 8.
2. I BB A (H775.0V, 25°C FZi)F150mA.
3. Ji/GND #I@ A i 1 #5.0V, 25°C FZi4h 7200mA.

VAR BUE A o S R it
2 S | B/AME | SEME | BAME | B %A

NN Vap 25 3 35 \Y
biria Nr - 10 - bit | GND < Van < Vrer
A/DHI LR Van | GND - Vier \%
AIDHi X\ F BE* Rain 2 - - MQ | Viy = 3.0V
AL VR HE A BT Zan - - 10 kQ
AIDE A LR laD - 1 3 mA | ADCHEHHTF, Vpp = 3.0V
AIDHIN HLI lADIN - - 10 pA | Vpp =3.0V
WOy e iRz Die - - +1 LSB | fosc = 12MHz, Vpp = 3.0V
HUrARLR M i 22 e - - 2 LSB | fosc = 12MHz, Vpp = 3.0V
WA R ZE Er - +1 +3 LSB | fosc = 12MHz, Vpp = 3.0V
W =iz Ez - +0.5 +3 LSB | fosc = 12MHz, Vpp = 3.0V
PSR (P ORTS = Eap - - +3 LSB | fosc = 12MHz, Vpp =3.0V
B TR Tcon 14 - - tap | 10 bitk§)¥, Vop = 3.0V, tap = 1ps

1. % ZADC A A LB R 7 4 P FADC 1.5 10 ) A
2. “xs g1 GDC LA I I D FLOK.
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AL SARFE (Voo = 2.0V - 5.5V, GND = 0V, Ta = +25°C, fosc = 12MHz, BS54 B0 )

B &5 | B/ME |MAEE| BXE | B4 %At
. N Tosc - - 1 S fosc = 128kHz
P o g 1T 1)
Tosc - 1 2 ms fosc = 12MHz
Eﬁ%ﬁ“ﬁfﬁ tRESET 10 - - us
WDT RCHii# fwor - 2 3 kHz
RCHR o :
- +1 +2 % | |F-12MHz|/12MHz (Vpp = 2.0 - 5.0V,
IR FGENE (RC) |AFF|/ Ta = -40°C%+85°C)
) } +2 % RCH&E ¥ #% :

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

R AL ER AL S (Voo = 2.0V - 5.5V, GND = 0V, Ta = +25°C, FRAEB A3, )

S #5 | BAME | MBEME | BoRE | BT %A
e g LVRf fE
LVRHEE L1 Vimi| 42| 43 | 44 |V TR ey
s LVR{f
LVRIZE HL K2 Vivr2 2.0 2.1 2.2 \ Vo = 2.0V - 5.5V
LVRAG AL A0 56 Tivr - 60 - us
12MHz & h3R % 28 fr it
S FE | BAME |HBME | BKRME | B %M
A Fiam - 12 - MHz
VL HC H 7% CL - 12.5 pF
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11. TSR
FEmgis ES BT
SH79F1620M/028MU SOP28
SH79F1620M/020MU SOP20
SH79F1620X/020XU TSSOP20
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12. HEFER
SOP (N.B.) 28L4ME R~ RV W

TAAARARRAAAAAARA T

O | ;e
HEHHHEEHBHEREEEHE v R
l e Detail F

D

M _—
] W

See Detail F

e~

e

\
(¢}
A
Al

Seating Plane

ps) B R S AN
Min Max Min Max
A 0.085 0.104 2.15 2.65
Al 0.004 0.012 0.10 0.30
A2 0.081 0.098 2.05 2.50
b 0.013 0.02 0.33 0.51
c 0.008 0.014 0.20 0.36
D 0.697 0.715 17.70 18.15
E 0.291 0.3 7.40 7.62
e 0.050(BSC) 1.27(BSC)
He 0.402 0.418 10.21 10.61
0.016 0.05 0.40 1.27
0° 8° 0° 8°
HE:

1. AT DR KA 45 A i Bl o

2. JOFEAU MM %

3. JRle yPCHRZ K 51 BN BEBETH (1, XIS % .
4. JO SO AR B
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SOP 20L (W.B.) 4B R~

0AARARAAA T

SREDLER
ﬁ Seating Plane L See Detail F
pre, .ﬁﬁiﬁﬁﬁ .%%ﬁﬁﬁﬁ
Min Max Min Max
A 0.093 0.104 2.35 2.65
Al 0.004 0.012 0.10 0.30
A2 0.083 0.098 2.10 2.50
b 0.013 0.020 0.33 0.51
c 0.008 0.013 0.20 0.33
D 0.493 0.516 12.52 13.10
E 0.291 0.299 7.40 7.60
e 0.050(BSC) 1.27(BSC)
He 0.398 0.418 10.11 10.61
0.016 0.050 0.40 1.27
0° 8° 0°

Rl SNSRI R U

EE
1. R
2. JFEAEFEM IR M Z .
3R
4. R

SR A B
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TSSOP 20L (N.B.) #ME R~

107

JARARRE T

O

THH

sHHEEEE &

LV VE-V S

[ ; [ \
s
I i e A N W A — A}
[l e -
GSealing Plane See Detail F
pres Fo~F AL R~ ZR AL R~
N MIN MAX MIN MAX
A 0.048 1.2
Al 0.002 0.006 0.05 015
A2 0.031 0.041 08 1.05
b 0.007 0.012 0.18 03
0.004 0.008 0.09 0.2
D 0.252 0.26 6.4 6.6
E 0.169 0177 43 45
HE 0.246 0.258 6.25 6.55
0.026(BSC) 0.65(BSC)
0.018 0.03 0.45 0.75
0° 8° 0° 8°

HE:

e 2 N W N iy S SR SR Ty S EET I

2. MTERPRMLE, %0 £0.172K.

3. Jumtk: 0.1%=K.

4. FEHIRE =K, R e~ RS A EZEK .
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13. FASE L

& o H#

2.1 R e I SN 201547 A
1. HEIN A T o A A 4 ik

2.0 2. B IFEUVARTIRERR T 5 A AR Ak 201441 A
3. BE R

1.0 HIGRRRAS 2012410
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T 14
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L 16
L 16
721 % /} ....................................................................................................................................................................................... 17
00— 17
S 19
732 |CP¢§:‘7\/E/JF|aSh]§$/’:. ................................................................................................................................. 20
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e 37
e 39
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79 H["}jﬁ— ............................................................................................................................................................... 44
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8.1.3 PWM /W #12 i v —— 53
.14 12 FEPWIM T oottt 53
8.2 HTIBEISE] P 5 H S B (BUART) (203 IR T F1HE ) oo 56
B.2.1 T 56
B.2.2 EUARTO. T /ET7 2.t eeeee oo e e e v e e eeeeeee ettt e e e eeeeeeeeee e ee e s et e e e e eeeeeeeeeneee e en et s et st e e en e en s 56
B.2.3 PR ettt ettt ettt ettt et se et en e ennes 61
B2 B UM 61
8.2.5 Iy ///’[/?/’«Z#f” T e 62
BL.2.8 75 H ettt R 63
8.3 ﬁJi;rqifp\ﬁg (ADC) ettt ettt ettt ee ettt ettt r e eeeee e et e et en e en e 66
.31 T/ ettt ettt et e et ee ettt ettt ettt et se et er e 66
I D% g OO 66
B.3.3 75 K et R 67
B4 [TETEAG] (LPD) oevveeeeeseaeeeeeeeessssseceeeeesssss s 70
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B2 5 T I et 70
85 I%F‘wf B CLVR ) eoereeeeeseveses et eeee e s e seee e e ees et s e et e s ee e eseeeeeeseee e s e e et e e e s e e e et e et et e e et e et et e e eeeeeee et en et en et et s enenreen s 71
8.5.17 /; ............................................................................................................................................................................................. 71
8.6 '\’J}Fp'ﬂgﬁﬁ%g (WDT) » FHHEEY AL (OVL) B b B E b BRI st 72
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8.7 Fﬂgrﬁ?i' ............................................................................................................................................................................................ 74
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