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Flash ROM
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Timer3 (16bit)
Timer4 (16bit)
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Touch Key Channel |
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XTALL |
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Port 4
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P3.0- P3.3

|

| P1.0- PL7
i
Port 0 i
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1
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LCD Driver :
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LED Driver y
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4. FHECE
28ISOPH} 34
PS /
TK15/P0.6 [] 1 28 [ ] PO.5/NTL/TK14
C/INT3/P0.7 [] 2 27 [] PO.4/INTO/TK13
vss [] 3 26 [ ] PO.3/T4/TK12
XTAL1/TK16/P5.0 [] 4 0N 25 [ P0.2/SEG19/TK11
XTAL2/TK17/P5.1 [] 5 E 24 [] P0.1/SEG18/TK10
Voo [] 6 %QI 23 [] P0.0/SEGL7/TK9
TK22/AN3/INT43/P4.3 [] 7 IC—D\ 22 [ ] P1.7/SEGS/LED_S8/TK8
TK23/AN2/INT42/P4.2 [] 8 g 21 [ ] PL.6/SEG7/LED_S7/TK7
TK24/AN1/INT41/P4.1 [] @ Z 20 [ ] P1.5/SEG6/LED_S6/TK6
SWE/ANO/INT40/P4.0 E 10 19 j P1.4/SEG5/LED_S5/TK5
LED_ca/comap33 [] 11 18 [] P1.3/INT47/SEG4/LED_S4/TK4/TCK
LED_C3/COM3/P3.2 [] 12 17 [] P1.2/INT46/SEG3/LED_S3/TK3/TDI
LED_c2/com2/P3.1 [] 13 16 [ ] P1.1/INT45/SEG2/LED_S2/TK2/TMS
LED_cl/com1/P3.0 [] 14 15 [] P1.0/INT44/SEGLLED_SL/TKL/TDO
Thhk UARTO UART1 TWI PWMO | PWM1 PCAO INT2
5 RXDO | TXDO RXD1 | TXD1 SCK SDA PWMO | PWM1 |POCEXO|POCEX1| ECIO INT2
P0.0 ] () [ ] [ ) [ ]
PO.1 [ J u [ ] [ [ ]
P0.2 ([ [ J u
P0.3 [ ] [ [
P0.4 ([
P0.5 o |
P0.6 ([
P0.7
P3.0 u
P3.1 ([
P3.2 (] |
P3.3 ([ o
P4.0 [ ] [ ) (]
P4.1 [ ] [ ([ J [ J
P4.2 [ ] [ [ [ [ [
P4.3 [ ] [ [ ] [ [
P5.0 [ ] [ ) [ ) [ ] [ )
P5.1 [ ] [ [ [ ] [
TERL:

KR HE LT (@) iz 7R il B L, T (W) Fon LT A HIE i BB (LCMD I 258 7]
HETTH (W) Fopy ] Ll i AR (LCMD BB ZIHID AT E E AT (@) T,
LCMAIIEIE RAIXT TAO 5/ I & D) E G 51T (BROLIGESS)
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5. Fi#R
5 GS | xm | DL
I/O¥ 0
P0.0 - P0.7 1’0 8ALAL I 1/Oify I
P1.0-P1.7 110 8L I 1/Oi 11
P3.0 - P3.3 110 AR /O 1
P4.0 - P4.3 110 AR /O 1
P5.0 - P5.1 110 2B )1/ O 11
RERT A
T4 | o | smbmastasiod R
PWMZ 8%
PWMO o 1217 PWMOSE I 24 Hi 5 | )
PWM1 0 1247 PWMLE i 2 H 51
EUART
RXDO0/1 I EUARTO/IEHE N5 A
TXDO/1 0 EUARTO/ LA i H 51
TWI
SDA 110 TWIEE S A 5 |
SCL 110 TWIH 55|
ADC
ANO - AN3 | 1 | Apceaumi
LCD#Hl#2
COM1 - COM4 0 LCD &/nCOMIE St 5|
R O | LCDR/RSEGH: il 3|
LEDIK)#%
LED_C1-LED_C4 0 LED Z/~COMAT it 51 I
LED_S1-LED_S8 o} LED & /RSEGAH 5 firth 51 1
T & B & B k& LR
INTO - INT3 I A0 - 3
INT40 - INT47 I A 740 - 47
XTAL1 | TR B N SAMIE S Bl
XTAL2 o} YRS X 1O 1
Vss P Bt
Vop P I (2.0 -5.5V)




SH79F1640
g hk
PCA%E 48
POCEXO0 110 PCAORHO% A/ H 5] T
POCEX1 110 PCAOH L4 N/ H 5] T
ECIO [ PCAOBIS Ehdi A
BEpEED
SWE (P4.0) | 110 | spskfisur
e
TDO (P1.0) ¢} PULR ik 0. AR B e
TMS (P1.1) [ DUt . IR i %
TDI (P1.2) I DUk . DRREER A
TCK (P1.3) I DLkt . DR i A
YR

2P1.0-1.3, PA.O/EY LN, IR L) GEMAE -
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6. FRfER
SH79F1640: SOP28
RAM | Flash | E2 ADC | PCAO . PWM
Part Num (yte) | (byte) | (byte) EUARTx| LED (12bit) | (16bit) TouchK|Timerx (12bit) TWI [EXINT| RC 10 LCD |Package
SH79F1640| 1280 | 16K | 4096 0,1 | 4X8 4 1 20 345 | 01 1 4+8 [+0.5%| 26 | 4 X 11 | SOP28
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7. SFRER

SH79F1640 P & 2567

JLFt:
CPUNZ A 748+

CPUN IR F 17 2%
R b 2 ) A 28«

SE =2

Hobe T ik A A A7 48«
FI TN 237 7788
RGN Fr 7748

iy

l[e]mE>=2 8

it B
PCAOZ 788

EUARTE 5.

TWIEF 258
ADCH 785
LCD# #7585+
LED# #75%8:
B R TR

LCMEBFFERS:
PWMZ 58

LPD& 748
CRCH788:

W EE TR AR, R S A S R R I e PR 748 (SFR) , SHT9F1640SFRELLT

ACC, B, PSW, SP, DPL, DPH

AUXC, DPL1, DPH1, INSCON, XPAGE

PCON, SUSLO

IB_OFFSET, IB_DATA, IB_CON1, IB_CON2, IB_CON3, IB_CON4, IB_CON5, FLASHCON
XPAGE

RSTSTAT

CLKCON

IENO, IEN1, IEN2, IENC, IPHO, IPLO, IPH1, IPL1, EXFO, EXF1, EXCON, ELEDCON,
TCON, EXFO, EXF1

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

T3CON, TH3, TL3, T4CON, TH4, TL4, T5CON, TH5, TL5

PCACON, POTOPL, POTOPH, POCMD, POCF, POCPMO, POCPM1, POCPLO, POCPHO,
POCPL1, POCPH1, POFORCE

PCON, SCON, SBUF, SADEN, SADDR, SBRTL, SBRTH, SFINE, SCON1, SBUF1, SADEN1,
SADDR1, SBRTL1, SBRTH1, SFINE1, UTOS

TWICON, TWIPCR, TWITOUT, TWISTA, TWTFREE, TWIBR, TWIADR, TWIDAT, TWIAMR
ADCON1, ADCON2, ADT, ADCH1, ADCH2, ADDXL, ADDXH, SEQCON, SEQCHX
LCDCON, DISPCON1, DISPCLKO, LCDSEGO, LCDSEG1, LEDCOM

LEDCON, LEDCOM, DISCOM, SEGO1, LEDDZ

TKCON1, TKRANDOM, TKDIVO01, TKDIV0O2, TKDIVO3, TKDIV0O4, TKFO, TKW, TKU1, TKU2,
TKU3, TKVREF, TKST, POSS, P1SS, P4SS, PS5SS

UARTOCR, UART1CR, TWICR, PWMCR, CEXCR, ECICR

PWMOCON, PWM1CON, PWMOPL, PWMOPH, PWMODL, PWMODH, PWM1PL, PWM1PH,
PWM1DL, PWMI1DH

LPDCON, LPDSEL
CRCCON, CRCDL, CRCDH
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Table 7.1 C51#%SFRs

POR/WDT/LVR . . " " . - o~ -
i) Hiak LA SRl BIAL Foefr 501 FANL k- xc7ive k- v2ive iV 0L
ACC EOH Bnes 00000000 ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0
B FOH B fros 00000000 B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O
AUXC F1H CAAra% 00000000 C.7 C.6 C.5 c.4 c3 Cc.2 c.1 Cc.0
PSW DOH FEPIRE S 00000000 CcY AC Fo RS1 RSO ov F1 P
SP 81H WekkdREr 00000111 SP.7 SP.6 SP.5 SP.4 SP.3 SP.2 SP.1 SP.0
DPL 82H LA E /R R AR VAT ] 00000000 DPLO.7 DPLO0.6 DPLO.5 DPL0.4 DPLO.3 DPLO.2 DPLO.1 DPLO0.0
DPH 83H L R AN VAC SN ) 00000000 DPHO0.7 DPHO0.6 DPHO0.5 DPHO0.4 DPHO0.3 DPHO.2 DPHO.1 DPHO0.0
DPL1 84H B IR 7Y 00000000 DPL1.7 DPL1.6 DPL1.5 DPL1.4 DPL1.3 DPL1.2 DPL1.1 DPL1.0
DPH1 85H B Er LAy 00000000 DPH1.7 DPH1.6 DPH1.5 DPH1.4 DPH1.3 DPH1.2 DPH1.1 DPH1.0
INSCON | 86H e L # -0--00-0 - BKSO - - DIV MUL - DPS
Table 7.2 HLJEI 445 HISFRs
POR/WDT/LVR
%5 Mkl B SR B el 547 FEapr X7V BEofT gLV FEofr
PCON 87H R 5 ol 000-0000 SMOD SSTAT SSTAT1 - GF1 GFO PD IDL
SUSLO | 8EH R R 00000000 SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2 | SUSLO.1 | SUSLO.0
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Table 7.3 Flash#%#ISFRs

e | s 27 PR e | ok 5k wmafr #=3fr wofr Bk ok
IB_OFF | FBH - . IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF IB_OFF

_ 4pa L L B _ _ _ _ — — — —

SET | Banko g flashfiC 5 15 i s 00000000 SET.7 SET.6 SET.5 SET.4 SET.3 SET.2 SET.1 SET.0
IB_DATA B';it'o Tl gaFEflashid 75 /738 00000000 IB_DATA.7 | IB_DATA.6 | IB_DATA.5 | IB_DATA.4 | IB_DATA.3 | IB_DATA.2 | IB_DATA.1 | IB_DATA.O
IB_CON1 B';i':O flashfZ 1 517481 00000000 IB_CON1.7 | IB_CON1.6 | IB_CON1.5 [ IB_CON1.4 | IB_CON1.3 | IB_CON1.2 | IB_CON1.1 | IB_CON1.0
IB_CON2 B';?]':O flashi 1% 77 232 ---0000 - ; ; - IB_CON2.3 | IB_CON2.2 | IB_CON2.1 | IB_CON2.0
IB_CON3 B';‘r‘]':O flash¥z il 25 77 253 ----0000 - - - - IB_CON3.3 | IB_CON3.2 | IB_CON3.1 | IB_CON3.0
IB_CON4 B';i'zo flashi 1% 17 234 ---0000 - ; ; - IB_CON4.3 | IB_CON4.2 | IB_CON4.1 | IB_CON4.0
IB_CON5 B';?]':O flash¥z il 25 77 255 ----0000 - - - - IB_CONS5.3 | IB_CON5.2 | IB_CONS.1 | IB_CONS5.0
XPAGE B'ZEO Y P2 M3 75 A7 8 -0000000 - XPAGE.6 | XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.0

A7H b 5
FLASHCON| 1o flashizdil&r A2y | - 00 - - - - - - CRC_FAC FAC
Table 7.4 WDT SFR

me | i L7 o e | y 08 54t Ay 31 s241 BLR 0L
RSTSTAT BB;]';O T [ A5 N A4 1 25 A7 0-00-000* WDOF - PORF LVRF - WDT.2 WDT.1 WDT.O

B Y E AR E T FERSTSTAT 77 A (7 (1, 1 JIWDT 77
Table 7.5 8% #HISFR

#E | Hk 7 o | e 6 5 AR 3 o 16 0
cLkcon | B2H RGN B 111000-- 32k_ CLKS1 CLKSO SCMIF HFON FS - -

Bank0 T SPDUP
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Table 7.6 H'I§iSFRs

POR/WDT/LVR . . . " " - - o~
i) Mkt 2R S hfE k- ¥2vA 6L S5hL Fahr b XA AL 1L k- 104
IENO | gt H 7 72 IO 00000000 EA EADC ET3 ESO ETS EX1 ETK EX0
IEN1 B’;i*k'o BT AR I L 00000000 ESCM ELPD EX2 EX3 EX4 ET4 ELED ETWI
IEN2 B';An'ljo b fe s 2 -00-00-0 - EPWM2 EPCAQ - EPWM1 ECRC - ES1
IENC Biﬁi'o Fp WTE A VR 00000000 EXS47 EXS46 EXS45 EXS44 EXS43 EXS42 EXS41 EXS40
IPLO | o8t o 71 S A LR 2.0 00000000 PINTL PADCL PT3L PSL PT5L PX1L PTKL PXOL
IPHO | it AR A A0 00000000 PINTH PADCH PT3H PSH PTSH PX1H PTKH PXOH
IPL1 B‘z?]'go RO SR A 1 00000000 PSCML PLPDL PEX2L PX3L PX4L PT4L PLEDL PTWIL
IPH1 BE;?]':O TR SR T R A 1 00000000 PSCMH PLPDH PEX2H PX3H PX4H PT4H PLEDH PTWIH
EXFO | potfs AN T 25 7 480 00000000 IT4.1 IT4.0 IT3.1 IT3.0 IT2.1 IT2.0 IE3 IE2
EXF1 52?1';0 AN T 2T A AL 00000000 IF47 IF46 IF45 IF44 IF43 IF42 IF41 IF40
ELEDCON| p-Fit LED g e il | e 00 - - ; . ; ; LEDFY LEDCY
EXCON | ot A e TR 2 00000000 11PS1 I1PSO I1SN1 11SNO I0PS1 I0PSO IOSN1 IOSNO
TCON | oo | shahirOn sl 2 17 28 ---0000 - - - - IE1 L IEO ITO
Table 7.7 TWI SFRs
POR/WDT/LVR . " . - - -
we Huhl: B SR FE7HL o F5hr Fapr 3L g ¥4 F1pr g--104
TWICON | C8H TWIH 2575 2% 00000000 TOUT ENTWI STA STO TWINT AA TFREE EFREE
TWISTA | DFH TWILR A %7 1755 11111000 TWISTA.7 | TWISTA.6 | TWISTA5 | TWISTA4 | TWISTA.3 CR.1 CR.O ETOT
TWIBR 8AH TWILLER R 2547 3% 00000000 TWIBR.7 TWIBR.6 | TWIBR.5 | TWIBR.4 | TWIBR.3 | TWIBR.2 | TWIBR.1 | TWIBR.O
TWITOUT| FEH TWLR AR I T 5027 7 00----0- CNT1 CNTO - - - - TWIPCR -
TWIDAT | 8DH TWIE 2575 2% 00000000 TWIDAT.7 | TWIDAT.6 | TWIDAT.5 | TWIDAT.4 | TWIDAT.3 | TWIDAT.2 | TWIDAT.1 | TWIDAT.O
TWIADR | 8CH TWIHBIE 25 77 2% 00000000 TWA.6 TWA.5 TWA.4 TWA.3 TWA.2 TWA.1 TWA.O GC
TWIAMR | 8FH TWIth kIl B i 7517 5% 00000000 TWIAMR.7 | TWIAMR.6 | TWIAMR.5 | TWIAMR.4 | TWIAMR.3 | TWIAMR.2 | TWIAMR.1 | CTRTOUT
TWTFREE| 89H TWITE LB I o 4 2 7 s 00000000 |TWTFREE.7|TWTFREE.6|TWTFREE.5|TWTFREE.4|TWTFREE.3|TWTFREE.2|TWTFREE.1|TWTFREE.O

10
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Table 7.8 % [1SFRs

%5 | Mk 4 PR | ok 5k Ak w3k mofr 1 #ofr
PO Bi?ﬂo R0 00000000 PO.7 P0.6 PO.5 P0.4 P0.3 P0.2 PO.1 P0.0
P1 Bi?]'zo 8l L 00000000 P17 P1.6 P15 P1.4 P13 P1.2 P11 P1.0

BOH e
P3| gy 8l I3 ~---0000 - - - ; P3.3 P3.2 P3.1 P3.0
CoH "

Pa | oot 8fikr14 ----0000 - - - ; P43 P4.2 P41 P4.0
P5 Bi?]':l (YA T (R 00 - - - - - - P5.1 P5.0
POCR BIZ%]EO i 1 O% N\ 1 7 T4 00000000 POCR7 | POCR6 | POCR5 | POCR4 | Pocr3 | PocrR2 | Pocr.1 | POCR.O
P1CR Biiiljo prd MNP T E | 00000000 P1CR.7 P1CR.6 P1CR.5 P1CR.4 P1CR.3 P1CR.2 PI1CR.1 P1CR.O
P3CR Bi‘rtto i 35T 7 4 ----0000 - - - ; P3cR3 | P3cr2 | Pacri | P3acro
PACR Bi?]ll_(io i 1 4% N 1 7 T ---0000 - - - ; PacR3 | Pacr2 | Pacri | Pacro
P5CR Bi%]'ljl TSI N Tt A E o R I— 00 - ; ; ; - - PSCR1 | P5CR.O
POPCR Bi?]EO Uiy 1O B _EhL e vr 00000000 POPCR.7 | POPCR.6 | POPCR.5 | POPCR.4 | POPCR.3 | POPCR.2 | POPCR.1 | POPCR.O
P1PCR BiAnII:O S CTLP R Ao 00000000 | PIPCR.7 | P1IPCR6 | P1IPCR5 | P1IPCR4 | P1IPCR3 | P1PCR2 | P1PCR1 | P1PCR.O
P3PCR BEaiiljo S OI3N ER A ---0000 - - - ; P3PCR3 | P3PCR2 | P3PCR1 | P3PCR.O
P4PCR Biat'o B OIAN R R ---0000 - - - ; P4PCR3 | P4PCR2 | P4PCR1 | P4PCR.O
PSPCR B'Za':l SROBRY ER e | e 00 - - - ; - - PSPCR.1 | P5PCR.O

utos | -5t EUARTHE MR R | e 00 i - - - - ; Es1 ESO

11
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Table 7.9 €I #$SFRs

POR/WDT/LVR

Vi Huhik 2K S hfE B 1314 541 HapL 3L Fofr FAL FofL
T3CON Bii'zl S8 I RS B 3 1 25 A7 4% 0-00-000 TF3 - T3PS.1 T3PS.0 - TR3 T3CLKS.1 | T3CLKS.0
TL3 BBa(r::Ijl TE I T B3 3R 77 00000000 TL3.7 TL3.6 TL3.5 TL3.4 TL3.3 TL3.2 TL3.1 TL3.0
TH3 | oD I B EOR SR AT 00000000 TH3.7 TH3.6 TH3.5 TH3.4 TH3.3 TH3.2 TH3.1 TH3.0

T4CON B(;?]El SE I IV B AP ) 25 AE 3 0-00--0- TF4 - T4PS1 T4PS0 - - TR4 -
TL4 Bi%t'l SE I 2T B AR AMIRA 7757 00000000 TL4.7 TL4.6 TL4.5 TL4.4 TL4.3 TL4.2 TL4.1 TL4.0
TH4 BiakHl TE BBV B A AT 00000000 TH4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2 TH4.1 TH4.0

T5CON Bi?]'zl S8 I RS A 51 ) 25 A7 3% 0-00--0- TF5 - T5PS1 T5PS0 - - TR5 -

TL5 B(;EEl TE N2 T B SR 77 00000000 TL5.7 TL5.6 TL5.5 TL5.4 TL5.3 TL5.2 TL5.1 TL5.0

THs | P I B HORS R T 00000000 TH5.7 TH5.6 TH5.5 TH5.4 TH5.3 TH5.2 TH5.1 TH5.0
Table 7.10 PCA SFRs

e | K o | ok 5k mafy 3 2 =g ok

POCF | oot PCAOKR &% 17 4 0-----00 0--—-00 CFO - - - - ; POCCF1

POCMD B%?]'El PCAOJ; A A7 #7457 00---000 00---000 ECFO POSDEN - - - POCPS2 POCPS1

POCPMO B%’?]':l PCAORHOM i/ LL AL A A7 4% 00000000 00000000 | POSMPO POSMNO POFSPO POFSNO | POECOMO | POTCPO POMATO

POCPM1 B%E;';l PCAORHL LI 2/ HL 5 2 A7 745 00000000 00000000 | POSMP1 | POSMN1 | POFSP1 POFSN1 | POECOM1 | POTCP1 | POMAT1

POTOPL B%'i':l PCAOTH 5 R ABARAT 575 11111111 11111111 | POTOPL.7 | POTOPL.6 | POTOPL.5 | POTOPL.4 | POTOPL.3 | POTOPL.2 | POTOPL.1

POTOPH B%';';l PCAOT IR A M1 & 7 =7 11111111 11111111 | POTOPH.7 | POTOPH.6 | POTOPH.5 | POTOPH.4 | POTOPH.3 | POTOPH.2 | POTOPH.1

POCPLO B%Cn'ljl PCAOBIROLLE A & A #7575 00000000 00000000 | POCPL0.7 | POCPL0.6 | POCPLO.5 | POCPL0.4 | POCPLO.3 | POCPL0.2 | POCPLO.1

12
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g b
POCPHO Bz'?]'ljl PCAOHOLL e F A28 i ¥+ 15| 00000000 POCPH0.7 | POCPHO0.6 | POCPHO0.5 | POCPHO0.4 | POCPH0.3 | POCPH0.2 | POCPHO.1 | POCPHO.0
POCPL1 Bgirl PCAOBIRILEB i & A7 #2775 00000000 POCPL1.7 | POCPL1.6 | POCPL1.5 | POCPL1.4 | POCPL1.3 | POCPL1.2 | POCPL1.1 | POCPL1.0
POCPH1 BAa'?]El PCAOBIR LAl & A =715 00000000 POCPH1.7 | POCPH1.6 | POCPH1.5 | POCPH1.4 | POCPH1.3 | POCPH1.2 | POCPH1.1 | POCPH1.0
pcAcon | D&H TN 4 oo S (— 0 - - - - - - - PRO
Bankl
POFORCE BDaﬁEl PCAQ R il H 45 il 75 7. 3% --00--00 - - POOSC1 | P0OSCO - - POFCO1 POFCO0
Table 7.11 EUART SFRs
we | it 4 PR | mr | mem | mse | el | e | e | ik | o
PcoN | M HL 50 b AT 00000000 SMOD SSTAT | SSTATL | SSTAT2 GF1 GFO PD IDL
SCON | gt EUARTO#H: 74 00000000 | SMOFE |SMLRXOV |SM2/TXCOL| REN TB8 RB8 TI RI
SBUF BZ\?::O EUARTOH: 47T 5504 2% b 2% 00000000 SBUF.7 SBUF.6 SBUF.5 SBUF.4 SBUF.3 SBUF.2 SBUF.1 SBUF.0
SADEN B%Bnto EUARTOM J Hiudik- # A 00000000 SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O
SADDR B%’:';O EUARTOM Jg il 00000000 SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2 | SADDR.1 | SADDR.O
SBRTH BE;Er)I}IjO EUARTOBRF 2 R ARG i 00000000 SBRTEN | SBRT.14 | SBRT.13 | SBRT.12 | SBRT.11 | SBRT.10 SBRT.9 SBRT.8
SBRTL B%;';O EUARTOBRF 5 A= 2G4 00000000 SBRT.7 SBRT.6 SBRT.5 SBRT.4 SBRT.3 SBRT.2 SBRT.1 SBRT.0
SFINE Bgaiiljo EUARTOJ 56 AE 25 o ----0000 - - - - SFINE.3 SFINE.2 SFINE.1 SFINE.O
scont | A EUARTLH 7] 00000000 | smiopEL | SMEL | SWAZ 1 Ren TB81 RB81 TI1 RI1
SBUF1 BAaﬁ';l EUARTLH AT 25 b 2 00000000 SBUF1.7 | SBUF1.6 | SBUF1.5 | SBUF1.4 | SBUF1.3 | SBUF1.2 | SBUF1.1 | SBUF1.0
SADEN1 Bgit'l EUART L J& Hutik- HE AT 00000000 SADEN1.7 | SADEN1.6 | SADEN1.5 | SADEN1.4 | SADEN1.3 | SADEN1.2 | SADEN1.1 | SADEN1.0
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a4

SADDR1 B’;i':l EUARTLM Jai Hi b 00000000 | SADDR1.7 | SADDR1.6 | SADDR1.5 | SADDR1.4 | SADDR1.3 | SADDR1.2 | SADDR1.1 | SADDR1.0

SBRTH1 B/;?:l EUART LI 5 R AR 38 v 00000000 SBRTEN | SBRT1.14 | SBRT1.13 | SBRT1.12 | SBRT1.11 | SBRT1.10 | SBRT1.9 | SBRT1.8

SBRTL1 BAaf]';l EUART LI 2 R A BT 00000000 | SBRT1.7 | SBRT1.6 | SBRTL5 | SBRT1.4 | SBRTL3 | SBRT1.2 | SBRTL.1 | SBRTLO

SFINE1 Bg?]'ljl EUARTLIE 3 % 2 28 B ~---0000 - - - ; SFINEL3 | SFINEL2 | SFINEL1 | SFINELO
A7H JE

PCON1 | ooy AT HI A AE A 00------ SMOD1 SSTAT1 - - - - - -

Table 7.12 ADC SFRs

%5 | Mk 4 R ok 5k Ak w3k ok 1 #ofr
93H PCA PWM TIM —

ADCONL | ot ADCFii1 00-00000 ADON ADCIF - xTRGEN | PSR | PV | meen | Goione

ADCON2 B%Znto ADCFis2 0000-000 VBG GRP2 GRP1 GRPO - TGAP2 | TGAP1 | TGAPO

SEQCON le%]EO W2 25 17 0 0---000 ALR - - ; - REG2 REG1 REGO

SEQCHX Bga';'l'(‘o ADCIl i 2 17 2 ~--0000 - - - ; SEQx3 SEQx2 SEQx1 SEQx0
95H R

ADCHL | ot ADCHS it --0000 - - - ; CH3 CH2 CH1 CHO
96H e

ADDXL Bank0 ADCHHRARAL 75 ----0000 - - - - A3 A2 Al AO

ADDXH BZ':O ADCHE i -5 00000000 A1l A10 A9 A8 A7 A6 A5 A4

ADT Bga‘:]':O ADCIR i i 7 00000000 TADC3 | TADC2 | TADC1I | TADCO TS3 TS2 Ts1 TS0

14
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Table 7.13 LCD SFRs

POR/WDT/LVR

w5 Huhk 2R SRl B|AL AL 5L PANL 3L AL B|ILL HOLL
LCDCON B/:rl]';o LD 2 17 28 000-0000 LCDON | MODSW | ELCC ; VOoL3 VOL2 VoL1 VOLO
DISPCON1 BAaE::o LCD# 2 a8 1 ---00000 - - - RLCD FCCTL1 FCCTL2 MOD1 MODO
ADH .
DISPCLKO| -6 LCDH Bl s8¢0 | - 00 - - - - - - DCK1 DCKO
LCDSEGO Bii};o LED_SEGOMI:UkfE# s | - 000 - - - ; - POS2 POS1 POSO
LCDSEGL| o/ | LED_SEGLHLM: fE#H (7 % 00000000 P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0
ABH o
LEDCOM | oo vo COMIE LR 7 174 ----0000 - - - - COoM4 CcoMm3 COM2 COM1
Table 7.14 LED SFRs
POR/WDT/LVR N N N N N o
s Huhk 2R SR BEIhL Fohi #5h1 g2 A #3fr k- VI0A k-3 V7a E--10l4
LEDCON Bg?l:o LED¥ 1% 47 52 0-000--0 LEDON ; MODE LEDIF COMIF - - MODSW
DISCOM Bgﬁro COMAZIHS 5 Fi 7 ) 25 4728 00000000 | pcom.7 | pcoms | pcoms | pcoms | pcoms | pcom.2 | pcomi | pcom.o
LEDDZ B'iﬂ'&'o LEDJEIX i i 1 2547 2 00000000 DZ.7 DZ.6 DZ5 DZ.4 DZ.3 DZ.2 DZ.1 DZ.0
SEGO1 Bcaﬁro SEGHIR M FE A 7 351 00000000 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
LEDCOM B’;EEO COMIEAE P27 £7- 28 ----0000 - - - - COM4 Ccom3 COM2 coM1

15
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Table 7.15 PWMO0/1 SFRs

we | i 7k PR e | mer | mesr | mse | e | e | ek | m& | o
PWMOCON B'z?]'l;'o PWMO¥ il 75 £7-#5% 00000000 PWMOEN | PWMOS | PWMOCK2 | PWMOCK1 | PWMOCKO | PWMOIE | PWMOIF | PWMOSS
PWM1CON B‘;ﬁ'ljl PWMLE il 25 f74% 00000000 PWM1EN | PWM1S | PWM1CK2 [ PWM1CK1 | PWM1CKO | PWML1IE PWM1IF | PWM1SS
PWMOPH B'ZI'?]EO 127 PWMO JA % AL ----0000 - - - - PWMOP.11 | PWMOP.10 | PWMOP.9 | PWMOP.8
PWMOPL B':;ﬁEO 1247 PWMO & 4 1hl i o7 00000000 PWMOP.7 | PWMOP.6 | PWMOP.5 | PWMOP.4 | PWMOP.3 | PWMOP.2 | PWMOP.1 | PWMOP.0
PWM1PH Bcai'l;'l 1207 PWMLJE 32 1 s o7 ----0000 - - - - PWM1P.11 | PWM1P.10 | PWM1P.9 | PWM1P.8
PWM1PL B(;i'ljl 12f7 PWML A W1 A7 00000000 PWM1P.7 | PWM1P.6 | PWM1P.5 | PWM1P.4 | PWM1P.3 | PWM1P.2 | PWM1P.1 | PWM1P.0
PWMODH Biﬂﬁ'o 1207 PWMO 7 %5 L 2 il i o ----0000 - - - - PWMOD.11 | PWMO0D.10 | PWMOD.9 | PWMOD.8
PWMODL BDa(riEO 1267 PWMO 5 %5 b s R 7 00000000 PWMOD.7 | PWMOD.6 | PWMOD.5 | PWMOD.4 | PWMOD.3 | PWMOD.2 | PWMOD.1 | PWMOD.0
PWM1DH Bcai'zl 1247 PWML b 78 L il ez ----0000 - - - - PWM1D.11 | PWM1D.10 | PWM1D.9 | PWM1D.8
PWM1DL B(;‘r‘]'ljl 1247 PWM1 b 25 LU IR, 00000000 PWM1D.7 | PWM1D.6 | PWM1D.5 | PWM1D.4 | PWM1D.3 | PWM1D.2 | PWM1D.1 | PWM1D.0
Table 7.16 LPD SFRs

e | & o | e ok m5f Aty mafy mof il ol
LPDCON BBaf’]':O LPD¥E il 00-00--- LPDEN LPDF - LPDIF LPDMD - - -
LPDSEL BiEEo LPDA RS 25 725 ----0000 - - - - LPDS3 LPDS?2 LPDS1 LPDSO
Table 7.17 CRC SFRs

e | st £ R e | AL ok =5k ke maf m2fr 1 06z
CRCCON B';Er)]lljo CRCE:Ho 5 ] 00-0000 | CRC_GO | CRCIF - ; CRCADR3 | CRCADR?2 | CRCADR1 | CRCADRO
CRCDL BZ?]'EO CRCE 6 45 B 00000000 CRCD7 CRCD6 CRCD5 CRCD4 CRCD3 CRCD2 CRCD1 CRCDO
CRCDH B'Z}]EO CRCIZH 4 R i 00000000 CRCD15 | CRCD14 | CRCD13 | CRCD12 | CRCD11 | CRCD10 CRCD9 CRCDS8
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Table 7.18 TK SFRs

POR/WDT/LVR - . . . . - - -
i) Huhk 2R S Rfe 42 A Fo6fr - - XV - KTV s AL A - 10] 174
C1H TKGO/
TKCON1 TKIG e 25 17 % 0-000-00 TKCON N —— DATACON MODE - FSwW1 FSWO0
BankO DONE
TKFO B%Eo TR WA A o7 25 17 58 -0000--- ; IFERR IFGO IFAVE | IFCOUNT - ; -
TKU1 Bi?]t'o TKIM B kA fr a1 00000000 TK8 TK7 TK6 TK5 TK4 TK3 TK2 TK1
TKU2 Bi/on I E P Ara82 00000000 TK16 TK15 TK14 TK13 TK12 TK11 TK10 TK9
TKU3 BCaEEO THG 4 2 17 443 000----0 TK24 TK23 TK22 - - . ; TK17
TKDIVO1 B(;f’]'ljo TKIBCK R A% 1 00000000 DIV7 DIV6 DIV5 DIV4 DIV3 DIV2 DIV1 DIVO
TKDIVO2 Bi‘r‘]'ljo TKICK R B %2 00000000 DIV15 DIV14 DIV13 DIV12 DIV11 DIV10 DIV9 DIV8
TKDIVO3 B(;?\EO TKIBK REE A7 %3 00000000 DIV23 DIV22 DIV21 DIV20 DIV19 DIV18 DIV17 DIV16
TKDIVO4 Bi?]ll;'o TKIBK RE T A7 A%4 ----0000 - - - - DIV27 DIV26 DIV25 DIV24
TKVREF B%ﬁEO FEAE R R R P A7 R 00000000 VREF1 VREFOQ CMPD1 CMPDO VTK1 VTKO TUNE1 TUNEO
TKST BC;]';O A B 2 1 8 -0000000 ; ST6 ST5 ST.4 ST.3 ST.2 ST1 ST.0
TKRANDOM BC;]';O fibH A AT AR PR 2 A Ay 000--000 TKRADON | TKOFFSET | TKHYSW - - TKOSM | RANDOM1 | RANDOMO
TKW Bz]':o THGH R 5% 7 2 7 28 ---00000 ; ; - TW.4 TW.3 TW.2 TW.A TW.0
POSS BBacr:1|I:0 Uity I Dy B4 1 25 A7 -0000000 - P0SS.6 P0SS.5 P0SS.4 P0SS.3 P0SS.2 P0SS.1 P0SS.0
P1SS Biaro uity I Bl e 3 ) 25 A7 00000000 P1SS.7 P1SS.6 P1SS.5 P1SS.4 P1SS.3 P1SS.2 P1SS.1 P1SS.0
BEH . P
P4SS Banko Uity 1 ) B35 1 A5 A7 ----000- - - - - P4SS.3 P4SS.2 P4SS.1 -
BFH [ "
P5SS | oo o i YRl E AR | 00 - - - - - - P5SS.1 P5SS.0
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Table 7.19 LCM SFRs

we | %k PR | mr | mem | mse | el | e | e | ik | o
UARTOCR | =28 | TXD0&RXDO B #7172 -001-000 ; TXOCR2 | TXOCR1 | TXOCRO - RXOCR2 | RXOCRL | RXOCRO
UARTICR| =3 | TXD1&RXD15 BT 4517 B -001-000 ; TX1CR2 | TX1CR1 | TX1CRO - RXICR2 | RXICR1 | RX1CRO
TWICR | o | SCKaSDAS | RLF % 17 2 -010-011 ; SCKCR2 | SCKCR1 | SCKCRO - SDACR2 | SDACRL | SDACRO
PWMCR | 0N | PWMOSPWMLS| R 75 17 2 -000-000 ; PWICR2 | PWICRL | PWICRO - PWOCR2 | PWOCRL | PWOCRO
CEXCR | g-'t! | POCEX1&POCEXO|MIRCFi% 7% -010-000 ; CEICR2 | CELCRL | CEICRO - CEOCR2 | CEOCRL | CEOCRO
ECICR | =M | ECIo&INT23 e i 17 2 -000-000 ; INT2CR2 | INT2CRL | INT2CRO - ECICR2 | ECICR1 | ECICRO

TR - IREFIV
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SFREMEE
BankO
AL Sk ATz F-4k
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8H - CRCDL CRCDH |IB_OFFSET| IB_DATA | CRCCON | TWITOUT - FFH
FOH B AUXC IB_CON1 | IB_.CON2 | IB_.CON3 | IB_CON4 | IB_CON5 XPAGE F7H
E8H EXFO POPCR P1PCR P2PCR P3PCR P4PCR UTOS ELEDCON | EFH
EOH ACC POCR P1CR P2CR P3CR PACR LCDSEGO | LCDSEG1 | E7H
D8H EXF1 PWMOCON | PWMOPL | PWMOPH | PWMODL | PWMODH | LCDSEG2 | TWISTA | DFH
DOH PSW - - - - - LEDCON LEDDZ D7H
C8H [ TWICON TKU1 TKU2 TKU3 SEGO01 SEG02 TKVREF TKST CFH
COH P4 TKCON1 [TKRANDOM| TKDIVO1 TKDIV02 TKDIV03 TKDIV04 TKFO C7H
B8H IPLO IPL1 IENC LPDSEL POSS P1SS P4SS P5SS BFH
BOH P3 RSTSTAT | CLKCON LPDCON IPHO IPH1 - TKW B7H
A8H IENO IEN1 IEN2 LEDCOM DISCOM | DISPCLKO | DISPCON1 - AFH
AOH P2 - - - LCDCON ADCH2 - FLASHCON| A7H
98H SCON SBUF SADDR SADEN SBRTL SBRTH SFINE SEQCHX | 9FH
90H P1 SEQCON | ADCON2 | ADCON1 ADT ADCH1 ADDXL ADDXH 97H
88H - TWTFREE TWIBR EXCON TWIADR TWIDAT SUSLO TWIAMR | 8FH
80H PO SP DPL DPH DPL1 DPH1 INSCON PCON 87H
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
Bank1l
AL Sk ANarfr 4k
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
F8H - - - - - - - - FFH
FOH B AUXC - - - - - XPAGE F7H
E8H - P5PCR ECICR - - - - - EFH
EOH ACC P5CR UARTOCR | UARTICR - - PWMCR CEXCR E7H
D8H | PCACON - - - POFORCE - - - DFH
DOH PSW - - - - - - - D7H
C8H T4CON - - - TL4 TH4 TL5 TH5 CFH
COH T5CON |PWM1CON| PWM1PL | PWM1PH | PWM1DL | PWM1DH - - C7H
B8H IPLO IPL1 - - - - - - BFH
BOH - - - - IPHO IPH1 - - B7H
A8H IENO IEN1 IEN2 - POCPL1 POCPH1 - - AFH
AOH SCON1 SBUF1 SADDR1 SADEN1 SBRTL1 SBRTH1 SFINE1 PCON1 A7H
98H POCF POCMD POCPMO POCPM1 POCPLO POCPHO POTOPL POTOPH | 9FH
90H - - - - - - - - 97H
88H T3CON - - - 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 7IF

TR AKIENTHISFR I ZE 5
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8. IRHETIRE

8.1 CPU
8.1.1 CPUMIZ IR T R A Fr 4k
e

B CPUWNI%fi#%: ACC, B, PSW, SP, DPL, DPH
Bz

BMIRACCHR M E T, 182 RAE TR AN B2 Bhd T,
B&E T

TEFBRIEIR S, SHBIBEH A, EHERLY, BEASAMEAE AR,
Befeét (SP)

Fedg i SPIE—ANBAL L A AE 48, APATPUSH. SR FRUF A PN s 40, SPAand, ¥ sk, AT
POP. RET. RETIZHa4 W), il HiHEA: 5 SPHR L. HEHA TR LUE A ENRAM (00H-FFH) F{TE ML, Racsii)a,
SPYIUHAOTH, (FAFHEAR ST T i 08H ML TR 45
BEFPRETE (PSW) Hirs

FEIFRET (PSW) FAMAS TERFRER .

HAEIE (DPTR)

B e DPTRZE —AN 1647 T H % 7a%, HEi 7 i A HDPHE R, A 7 A8 HDPLE R . ENIRERT LLE R —
1607 A A7 AEDPTRARANH, ] LLAE hy 24Nl ST (I 84 75 A7 2 DPHAIDP LK AL H
Table 8.1 PSW2i £ 7%

DOH £ ¥4 f-1e A g1 1A $anr H3fr Fofr F1pr SBONT
PSW cY AC FO RS1 RSO oV F1
BRI S W5 W5 S BIE =t k=t {5
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
ALRS PFS L
HERL bR B AL
7 cY 0: HEARGBHEIZHE S, WHB G K AE
1. SREGZHHESE T, FIA e kA
L5 i B VA Y DA
6 AC 0: HHBIRIEHE P, WA BB S KA
1. HE@EEE T, GBI s R A
FORREANL
> Fo FH P 5 SRR
RO-R7% 4728 TUEFRAL
00: 110 (WLl £J00H-07H)
4-3 RS[1:0] 01: i1 (WFI08H-0FH)
10: 72 (WL FI10H-17H)
11: 73 (WY #)18H-1FH)
Wi H AR AL
2 ov 0: WHmHERAE
1. FuHRA
FlbnEAr
1 F1 P 1 5 SR o
TR AL
0 P 0: Znds AR E N LA B 2L
1: BEIMEsATE R LA O A
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8.1.2 CPUMSR N IZ IS TR T R A A28

B P EMMULFIDIV'IES: 1647 X 8{7, 16/7/84

B R RE

B CPUMRNIZ %5 /E%: AUXC, DPL1, DPH1, INSCON

SH79F1640%" & T 'MUL'AI'DIV' (K454, A — N A A7 2s-AUXC R AL S (R F s B 8,  LAsEIl16hig 4. f£16
P IBRIEFE A, SFIBIAUXCH (78, e T, AUXCRE AR I 1E B frass ki .

CPUZE R AL G HEAARMERLS, 'MULFI'DIV' (148 2 A AN bR AESO51HE S #E—3. *MINSCONZ /ERE AN AL B )5, "MUL'
FI'DIV'FR 4 I 1647 B ETh e T FF o

SH79F1640

=
il A ’nB% AUXC
MUL INSCON.2 = 0; 8fif¥izt (A)*(B) [ AS=ar] A=t
INSCON.2 = 1; 16fv it (AUXC A)%(B) R T A AT T
oIV INSCON.3 = 0; 8fifizt (A)/(B) FARAL S-S R
INSCON.3 =1; 164zt (AUXC A)/(B) (KRR H W B
B EIRET

AF AR FR B BE I S A R 8l . bRUESR FR £ 4k iy 4 9 DPTRIT B B 44 F8 &1 iy 4 W DPTRL.,

et DPTR1ISDPTRIL, £ —AN16Mi & MR 7ds, Hm s {74 MIDPHLIRIR, (RALF T %5 4743 TIDPLLE R
EATEE A LAE A — 1647 Z A2 2§ DPTRLRAL R, B m] LAAE S 247 11184 25 /7 s DPHLFIDPLL R AL HE.,

T8 1L X INSCON % 4745 H K DP S B 1 8liF 0L B AN BHR R £ P (1) — Ao T B2 E sl A EDP TR I S s ¥ S IE P il
—PER I FRE

8.1.3 HFER
Table 8.2 Hin a4 1% £ 25 f7- 4
86H YA Fehr g1 0A Fapr H3fr F2pr F1pr ZBONL
INSCON - BKSO0 - DIV MUL - DPS
BI85 - EaE=t - - EaE=t W5 - EWE
HAE
(POR/WDT/LVR) i 0 i 0 0 i 0
K=t PFS PiBH
YFRRTh RE A7 28 TUEFRAL
6 BKSO 0: EFRFFIRINBE S 743 710
1: EPFFRINAE A 1L
164L/8 AL BRI FEAL
3 DIV 0: SPrRRL
1: 1647k
1643 /84 ey R FEAT
2 MUL 0: 8fidkik
1: 1647k
BHEIRET EEEAL
0 DPS 0: Hutetr
1: HdEiREL
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8.2 FENIEIETE RS (RAM)
8.2.1 it

SH79F1640 4 R AF 32 4E T W FRAMAIZNERAM. I 41 g 774 %45 1A 73 i -

B (L7128 F T RAM Cibhlk WOOHZI7FH) W] B B2ak Al 4 FH4k .

B 57128 T MRAM (il WBOHZEIFFH) 8RB 541k,

B RRFRIIGET 7Ry (SFR, Mtk MSOHZIFFH) HfeE#:4k.

B AMEFRAM ] MOVXHE A )42 1)

1287 RAM iy I ik 23 (R AN SFRAH ], (HAEMFE L 5 SFRIVZSIAZ B 0. 24— N4 V5 ) & Tk 7FHIK
AL E R, CPURTLURYE Uy ) il 4 2 S8 AR X 43 /2 U7 ) 7. 128 7 15 44l RAMIE /& 1 M SFR.

SH79F16407E /M Hin 2 [ AF M AL T 12807 TTRAM, HESHIE T « SH7IFL1640101LE 711517 [FILCD RAM (530H -
537H, 540H - 542H) F1405 7 TK RAM (500H - 521H, 52AH - 52FH) .

542H

5401 LCD RAM
53FH
538H Reserved
537H o o
FFH FFH
530H LCD RAM
52FH Upper
TK RAM
52AH 128 bytes SFR
529H Reserved Internal BankO
522H Ram direct accesses
521H indirect accesses
TK RAM
80H 80H
500H
4FFH
7FH OFFH
Lower
128 bytes SER
Extenal InthernaI Bankl
RAM . am direct accesses
direct or indirect
accesses
00H 00H 80H

A E ISP EBRAMAL B

SH79F1640 % FL e i M 4P EERAM 5 . i “MOVX A, @RIEEMOVX@RI, A” Kijla4MiB{L256 7 RAM; i
“MOVX A, @DPTRIXMOVX@DPTR, A” k)it #1291 FTTRAM.

JH /B BETIXPAGE 2747 28 5k 7 i #MEERAM, AV “MOVXA, @RIEEMOVX@Ri, A” 54810, )7 AETIXPAGEK%E
=256 7 1 [FIRAMKHRALE .

7EFlash SSPAL T, XPAGEW AT E/r BLEFRE (PESSPHEY) .

8.2.2 Hrae
Table 8.3 Hu /74 L% /748 (XPAGE)
F7H FThL Fehr 51 Fapr F34h1 F2fr KA F0hr
XPAGE XPAGE.7 | XPAGE.6 | XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
5 SEHEE] E9iE g FEHEE] E9iE S RIE BRIE
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
fréms R fFS Bt B
7-3 XPAGE[7:3] | TUiE&#Hh T2k
2-0 XPAGE[2:0] | RAMUTiEFHil 67
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8.3 Flash 2P M 8%
8.3.1 5

Flash7#fi# #0532 X 512Byte[X B, & 1L16KB

FKREEPROMATif #%0 - 4KBA QL 3% 17 A %

76T A RS B P4 R BE AT G R RN MR B A8 1

EZegmfE (ICP) HAECREE N BRI R A

SCRFAEAARI R X AR bR N e

YRFEMERR IS FEAFPX: £/010,0000%
XEEPROMIX: Z%/1>100,000{%

B R RAFEI: /D10
B RIFE
3FFFH
Program Memory Block
(16K)
OP_EEPROMSIZE—®
EEPROM Like Data Block
0000H 0000H
Information Block Program Memory Block

SH79F 16404 fE- A FEFEACHS P B 16K AT 4w AEFlash (Program Memory Block) , A LB 7EZk4mFE (ICP) xR X [ 4
2 (SSP) #i W Flashfr st . A IX512577,

SH79F1640iL 4 & i K4096 -1 11 ZREEPROMAEfiti X F T-A7 1 H P 4t , AN IX 512541, I % 8N IX . HAk
EEPROMA/INERE 1 WA R = .

Flash#1E & X :

ELEgmFE (ICP) #iz: JWidFlashfmFEss X FlashfFfifas AT HE. 2. HH1E.

FX A%fE (SSP)Y #a: M FEPARIZIZ 174 Program MemoryH, XFlashfFfif asbAT# . 8. B,
Flash7rfis 8 32 75 LT #4E:
(1) RIBFEHIERRE

SH79F 16400 AR E R4 Thie g Fl P AR AE T i tE eI e A48 it . A~ 20 KA PU R AT H

RGP HFR0:  AVFAEIATATIn R RS 10 5 AN EERAE OISR

RGP ARVFAEIEAE 6 X Al MOVCTR A 34T S B 1

AR 2, SSPIIRE AL F/ZE b, )5, & WrcodeX I HISSPHAE (BEREE BN, AOIHEED 2211,
(RS L A X SEEPROMIFI: AT

RAS AR RSy, o g B, S e T WM. W IIRTITE, RRER SRS TR
S A ATEMEAE G, BN, BEEREREGED 2N XA, WX AR, WA SRS A s 288 TR
HEATAHR R, o WA, TCIEIATAH R B 1

F = 2 F R %05 X e 58 A IS AR 48 A X (R 1 5

FlashZ 228 7EICPAL B B AN AR A,  DAE AT R AR 0. SSPAL A SCRAACE (R A 45 il i U A2
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(2) ik EERR
TV AR DR IR R IR A W T, B AR i B A R S R BR T AT R ARSI AN RS DR, (EUE A S R ERIKEEPROM
FAAHIX o
RIP i 25U F R 31075 A RE 58 U AR -
FlashZi FEas fEICPREAUR AR BRI AR &, BEATREAR BB . SSPREASCRIBE R B E .
(3) WX

S IR SR BT IE X R . F P FET (SSP) FilFlashgi 2 g5 4R AE T 44
T PR P PAT %4, U EE T e X AR (R s AR xR L AR 22
A T FlashZm PR PAT ZARAE, DR 1L BT IE M X (AR IS LR 5 B 00 2RISR 3 TF T, I TN LM 2505
FA = 0 F R A0 250 5 32— A e 5 B X R«
1. FlashZm R a8 EICPAL UK i X #E bR 2, AT I X 4
2. Wit SSPINfE & X BEBRTE 4, HHAT WX BEBR (PEILAE X ARFERETT)
(4) ZREEPROM7Efis X #2 %
FEEPROMAT i X B A S~ PR REEPROMATAE X I N 2. I FE)F (SSP) FllFlashgw 2 ds 48 BEPAT i 4
FH P b2 R 5128005 2 — A4 e 58 IS EEPROMAT fifs X B2k :
1. FlashgmFE 8 7EICPAE 30K HZREEPROMAT i X 8RR 154, #ET2REEPROMAZA# X 4 5
2. W SSPYREK I REEPROMATA X #EER TR 4, MATIREEPROMATAEIX 2Bk (CFEILYE X AMFETE 1)
(5) BRI
BB ACHYRAE 1T LUK M Flashf7fif #s FR it el s A . H R (SSP) FiFlashi L as#l REAT %381 .«
Bt P R PPAT ZA5AE, R 1R BT I B X AR AR I B S LRI 2, A 2 i B ST, A RF e/ 512
¥ B & BTHE R IX
B MR ARPAT ZIRAE, DRI BT I X AR IS R AP A 200 ARG ORI BEC3TT e, TN IEHI & %15 .
FA = U R A0 2F0 5 32— A e SE S AR -
1. FlashgmfE 85 EICPH R S 1AS e 4, TS50,
2. Wik SSPIfe & SHAARIE e S, AT E AR,
(6) B/ZREEPROMTFEX
B2/'5 ZREEPROMAT-fifs [X $8/F v K $0 8 MZREEPROMAZAH X st /B N . SRR (SSP) FIFlashgmFe 2% # AE AT 1% 45
&,
F P U R 5028007 Xz — A fE 58 R S 2 EEPROMATfi% X :
1. Flash¥u FL 8L ICPHII & B i ZREEPROMAEAEIX 54, #HT 515 25EEPROMAEA% X .
2.l SSPYRE K H B REEPROMAEE X $54, HATEIELZREEPROMAZAEIX .

Flash7E S8 8RS
A ICP SSP
ARG LR A HF ANFE
i DX 4 SR (R4 SR (R4
AR R HF AN FE
HEEPROMA7if X #2055 YHF HF
AR SR (R4 SR (R4
/5 REEPROMAE fi# X XFF XFF
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8.3.2 ICP#X T IFlash#fE

AR

ICPAEA il i Flash# FE 23 X MCUBE T 4 A, T LIAEMCUEAEH P i LU gake . ICPHKR, H P REcnZii el )5 Flash
i P A R ICPYw A3 LU R BT Flash724i5 2% . ICP R4 D dE3 451 (Vpp, GND, SWE) .

GiFE A I SWE S IE NG B o HA KR e B S NSWES S , CPUA et AR FERE . i VEA B W15 2 % Flash
GifEAR PR .

FEICPHEA T, T 34k 1 g R s HE S T AT Flash o DA S R 5 Al AUk
ML S A IS (Vpp, SWED) AN BB ok, N ER.

SH79F1640

o JIT LU P G R 2 A I P 0 A G 2

Flash
MCU Programmer

VDD o

SWE

GN

D L =
To Applicationg 7

Circuit

I

Jumper

R MICPHE A AT HAE RS, A R T D AT A«

(1) ZETFEAGR AL AT T HE S Gumper) , M FQL s 20 B g R o | D

(2) B H ga A o IHE R S Flashgm s gm0, T URgR T

(3) L L RS Wi FFFlashgmfit ez 1, TRk e 52 B FH FL it o
W7

ICPAE Nl FlashZ FE AR A MCUME T4 2, AT AZEMCUMRTE R P A B LG 9 fE . ICPAER, HI 7 RG24 A5 Flash
HFEes A el ICPAFEEE D BT Flash 7 fi 28 . ICPYifE: I ki6/~ 51 (Vpp, GND, TCK, TDI, TMS, TDO) .

AT HANITAGHI I (TDO, TDI, TCK, TMS) #EAZmfERR. HAKE e M ANAN 5|5, CPUA et A4
FERGC, e Ui iE S FlashmEaR FH FH6H

EICPEA F, 64 i N2 At 58 TG Flashig /e . RN RFEAS S AEH USRS, BT LT T i AL 2 g R N 23U 5
e 6B S I RAET I (Vpp, GND, TCK, TDI, TMS, TDO) MW A/ tk, W FEFR.

Flash
MCU Programmer
VbD [m] O
T™S O ]
TCK m] o
DI O o
TDO o o
GN ) o
D i o
To Applicationg— [ |
Circuit g =
Iy
Jumpe

R NCPEHEATIRAE IS, @B IR P RAEAT e -

(1) fEFFLA R A AT WISk Gumper) , MOSEHT FLES 53 254 A5 5 IR
(2) B ts g5 | % B2 E Flashgn P g dn e 11, FFUadm s

(3) GifE4 A Wi T FlashZi feds 2 1, ERBEL MR N T s

D RAS I, i DRAIE PSR F K F A B 3 AN L 100UF, AR 5 2k R LA S AV 1 0.01uf, A BHAR AN/ T IKBHA -
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8.4 X B4ifE (SSP) IhRk

SH79F 16403 £ SSPIhfi. 15T idk b X AR W AR, AR AT LUSHTART i X AT g A2 VR . — Bz KB, WI7E %
5 XA R 2 BTN RE Bl PRI G AR

SH79F1640 P flt— A~ 52 et il i e DAk 9 i ASSPHE AL H R 15 . hidt ASSPHEE, IB_CON2 - S2AZ0H £
At #5IB_CON2 - AN 45 & 41, MITCiLHEASSPEA .
8.4.1 A E4%
Table 8.4 Zwfi M bk 1EF 25 17 2%
PRI, — NI G512 F . FHEAEX W T

F7H BThL Hehr 54t Bapr H3fr #2pr Bz Fofr
XPAGE - - XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
BI5 - - 85 I I 5 I 5
=LA IA
(POR/WDT/LVR) i i 0 0 0 0 0 0
R g PR A
5-1 XPAGE[5:1] | ##bRr/ M- if B 01X 5, 0000000fK HIX 0, Kt ZEHE
0 XPAGE[O] | WA FRI4m T 0 74 2 G i 7 bk

Table 8.5 2R/ Y A2 ol X 1% 45 55 47 2%
N FHBEEPROM 7744 /X, — NG IX 512 F 1, RAB I MIX ., #Firda X T:

F7H HThL SH6hHL 51 Hapr SB3L Fofr F1pr SBONT
XPAGE - XPAGE.6 | XPAGE.5 | XPAGE.4 | XPAGE.3 | XPAGE.2 | XPAGE.1 | XPAGE.O
B5 - /5 /5 BI5 /5 /5 s s
HAE
(POR/WDTILVR) 0 0 0 0 0 0 0
K= PFS PiBH
6-4 XPAGE[6:4] | 7E#EBRIGaFE ks X N TE =
3-1 XPAGE[3:1] | #4EBR/IFENZREEPROM X 5
0 XPAGE[0] B R R G R T A7 G v ik

ZKEEPROMR X [#11)i 0] 7] i1t 354 “MOVC A, @A+DPTR” 8 “MOVC A, @A+PC” SZ3jl.
YEB HESFLASHCON & 7748 R AC £/ #71 o

Table 8.6 Jufe b 254745

FBH, BankO N gAY A LT hA AL 3L B2 FANL SBONL

IB OFFSET IB_OFF | 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
®I5 EAkE e k= e k= g 5 P 9]
BAfE

(POR/WDT/LVR) 0 0 0 0 0 0 0 0
MRS MRS PiBg
7-0 IB_OFFSET[7:0]| #4af& 147k 5.0 k8 7 Hhdik
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Table 8.7 Juf &k 5 47 4%

FCH, BankO N gAY A LT hA AN 3L B2 FANL SBONL
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
BI5 A B k= A s s B s
BAHME
(POR/WDTILVR) 0 0 0 0 0 0 0 0
e PLFFS Vi
7-0 IB_DATA[7:0] | frgmfEsids
Table 8.8 SSPHIZEFE %5 {7 7%
F2H, BankO FThL Fefr 51 Fapr 341 24 KA F0hr
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
BI5 g A s g E9E B SEHEE] IEHEE]
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
VAR MFFS Bt B
SSP#AEREREAL
7-0 IB_CON1[7:0] OXE6: Ji X # kR
OX6E: A7fifi i C4fs
Table 8.9 SSPi iz Hl F et 1
F3H, BankO FThL Fefr 5L Fapr 341 24 KA F0hr
IB_CON2 - - - - IB_CON2.3|IB_CON2.2|IB_CON2.1{IB_CON2.0
BI5 - - - - e k= s s
HAE
(POR/WDT/LVR) 0 0 0 0
VAR MFFS Bt B
3-0 IB_CON2[3:0] | #4ii}05H, 75 NIFlashgififie2eit:
Table 8.10 SSPifE{ il 27 7452
F4H, BankO FESL oL 5L Fabr 34 F2pr F 1L ZBofr
IB_CON3 - - - - IB_CON3.3|IB_CON3.2|{IB_CON3.1{IB_CON3.0
BI5 - - - - B B B I
A
(POR/WDTILVR) 0 0 0 0
e PR Vi
3-0 IB_CONB3[3:0] | w42l HOAH, &NIFlashmfEt x4 ik
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Table 8.11 SSPiFEf il %7 47283

F5H, BankO BINL SH6hL 1570 AL SB3HL 241 FANL SBONL
IB_CON4 - - - - IB_CON4.3|IB_CON4.2|IB_CON4.1|IB_CON4.0
B5 - - - - 9] w5 P 9]
BAE
(POR/WDT/LVR) i i i i 0 0 0 0
hi g5 L= Bt B3
3-0 IB_CONA4[3:0] | 470 509H, 5 NIFlashdmfEts 2Lt
Table 8.12 SSPiFE il %517 #sd
F6H, BankO BN Fehr 51 Fapr F34h1 F2fr LA Fofr
IB_CON5 - - - - IB_CONS5.3(IB_CON5.2|IB_CONS5.1{IB_CON5.0
B5 - - - - 9 5 5 By
BALE
(POR/WDT/LVR) 0 0 0 0
fréms R fFS B
3-0 IB_CON5[3:0] | #ii}06H, 75NIFlashgififie2eit:
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8.4.2 Flash#zHIREE
Set IB_OFFSET
Set XPAGE
Set IB_DATA
Set IB_CON1
| 1B.CON2301#5H |[ setlp_coNzz0)5H |

X
IB_CON2+5H a’

IB_CON2+#5H

ELSE

IB_CON4+#9H
Reset

IB_CON1-5

| Set IB_CON5=6H |

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

Programming <"/
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8.4.3 SSP4 R A IR
RARIGR) 5 S SPYR AR, F A A 2% DL D R
(1) FHFARBB/E R R
1. MR T
2. AR HbHE 3 E XPAGE, IB_OFFSET;
3. MmN E, W IB_DATA;
4, IR 3 & IB_CONL1 - 5;
5. i IN4AN-NOPH5 45
6. FFifigmfse, CPUNKEENIDLERI; %85 5¢ A5 H3hiR HIDLERE
7. WITEREE TS NEHE, PR R 255
8. XPAGE# {74350, RE Wik E .
(2) AT WX #RE:
1. S pA s
2. AR B X T B XPAGE;
3. %P1 EIB_CONL1 - 5;
4. ¥ INAANNOPHE 4 ;
5. JFUA#ERR, CPUNGHENIDLERL; #EBR5ERUS F30IR tHIDLERL
6. WIS BB B, B R 20,
7. XPAGE % 728150, MR Wi,
(3) BEHL:
H “MOVC A, @A+DPTR” i# “MOVC A, @A+PC” 584
(4) A TFHREEPROMKX IR
%} T REEPROMIFE:AE L T-Flash (i #4F,  BI 2L 3R (L)/()N(3)EB 4T iR . X A7E T
1. 7EXZREEPROMBH TR . B2 /I, N1 % FLASHCONZ /728 M S I FACH. E 1.
2. ZREEPROMMI B X 512571, A E1024F7,
TR
(1) BL 1 #1AFHIT T200kHz LG RELASH 9 I 7 26
(2) 24 A AT ZEEEPROM #2111, W AHFACLHI750.
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8.4.4 MERAIH

SH79F16404F UL A th) JE #B 4 A — /4047 AT SR A, B IME A0 - OXFFFffff BEMLE,

HuhAF AP X 0x127b - 1276) , w] LAl e L H B .
FEFPE 91
Unsigned char Templ, Temp2, Temp3, Temp4, Tempb5;
FLASHCON = 0x01;
Templ = CBYTE[0x127b];
Temp2 = CBYTE[0x127c];
Temp3 = CBYTE[0x127d];
Temp4 = CBYTE[0x127€];
Temp5 = CBYTE[0x1271];
FLASHCON = 0x00;

ERITEHRI (FFRHE

FLASHCONZ Z R Mfid T
Table 8.13 Uy ) % il %5 47 2%
A7H, BankO B|INL BT g 100 AL XA L V2A AU A FOhrL
FLASHCON - - - - - - CRC_FAC FAC
BI5 - - - - - - w5 w5
SE ) i . B . - 0 0
(POR/WDTILVR)
Prdw= VA= iR
7-2 - 1R B 4L
Uil EESG
1 CRC_FAC 0: XMAINX fiCRCHIH:IE
1: XJINFOX CRCIHIIE
Uil EESGH
0 FAC 0: MOVCH§4 5i# SSPI R Ml Main Block[X 3
1: MOVCH54 8i# SSPIRE V) [MZREEPROM X a8k & B A7t X
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B SH79F1640

8.5 RN BT 25
8.5.1 it
ORI R AR 32.768kHz A IRAR, S AIETRAR, PRI, PEB24M/128K RCHR 7%, SMER IR
2ARG# 51 (XTALL, XTAL2) MIFHAMTIR 5w S AN AN FE I i o = 2 1R i
W 24MHZ/128KHz RCHE 7 2%
A %32, 768KHZ ind H %
W R G B AT
8.5.2 B4fsE X

SH79F1640 )L/~ I EBIN Bl LR -

OSCCLK: M6 LR e (MXTALKI A 132.768KHZ S A IS R4S, Sl A IR S g i R 48 L) % P 35 24M/128K
RCHR s, AMENENED 2P BB R G 8 I B fosc B XA OSCCLKIIMA o tosciE X HOSCCLKIK F .

OSCXCLK: M2ANTT EE4R G #5287 CAAXTALS B A 1 i e 1 Bl 5 1 4 4 DL S ) B 24MRCHE W ) 3 IR A48
A, foscxiE X OSCXCLKIISNZE  tosex i X AHOSCXCLKI .

TR

2LCIEIOP_OSCA/20011, 0110, 1010 #f (32.768KHZ/128K #85 A4 4 #E,  1EBACIFEWZTF) , OSCXCLK
AFTE

WDTCLK: WG [ THRCHRGash 8. fypri X AWDTCLKIIME . twpriE X AWDTCLKIF A

OSCSCLK: ZGh iR 5 Jiias F g AW 8l X AN BT 58 OSCCLKE# OSCXCLK . foscsiE X HOSCSCLKIFIAIR o
toscsiE X HOSCSCLKIF) JE # .

SYSCLK: R, REMMEN A, XA 8 CPUTE 4 IR 8. foysiE X ANSYSCLKHIAIEK . toysiE
Sl SYSCLKFY &,
8.5.3 fEid

SH79F16405C FF6FHk M : 32.768KHz i fA I e, i (A IR A /M R i i (2MHzZ - 16MHz) , AFBRCHR Y
(24MHz, 128K) FIAMERISPYE (30kHz - 16MHZz) . =% 288 )k $5 i ARALIE IOP_OSCHE (I WARIIEINFAT)
SH79F1640FH 2R % 25 51l (XTALL, XTAL2) , 0] LAAIBhANER % 25 IS A v = 2R URh ol 2R Nt G B30 /2 AR A B T3
OP_OSC#t (PEMACILEINE ) o BIRG 2~ A AN B Ik b3 RGN B2 F:CPU K A _EAMNEIE 4%

XTALL [ > 32.768k crystal/
.| 2M-16M crystal or
XTAL2 ceramic/External Clock
OP_OSCI[3:0] CLKSIL0
FS,0SC20N [1:0] SCMIF
l l g CPU
OSCICLK |
M I m n
OSCSCLK | /o | SYSCLK
24MHz HRCCLK o Y 14
RC 7l X osczclk | X n2
128KHz LRCCLK |
RC » /
Peripheral
> Device
WDT WDTCLK -
2KHz RC »  WDT
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8.5.4 i
Table 8.14 RGPyl w7 4%
B2H, BankO PEIAL 6L YA FALL 3 F2fr F1fr FEofr
CLKCON 32k SPDUP| CLKS1 CLKSO SCMIF HFON FS -
5 W5 EaE=t W5 B EaE=t =] -
HAE
(POR/WDTI/LVR) ! 1 1 0 0 0
ALRS PFS PiHA
32.768kHz & i 4R 28 A I AL
0: 32.768KHzHR ¥ a & B0, HIKAHEO,
1: 32.768kHz¥z%as Ind iz, L FaE i E L.
WATE RBER AT EA, W LA, BIIMEAER, Ao milfri
- 32k SPDUP 1, HLUINIE32.768kHz =% 28 il dz, 4%t 32.768KkHz %% 28 IF1E e i 7] .
- WEREFIE, A taf LS B8 7H0. Hindk N rifis (Power-down
mode) T, FILUEIEAE L, e e s QMR S T i A5 0.
P AZTE B LS H32.768KHZ It (HA73H0) , AL E RERIFH. R
RFLEIOP _OSC 1010 (3E$E32.768kHz b ARG 2%, ¥ WACREEIR &5) , Ik
I A H 3%
RGPS 2R
00: fsys = foscs
) ) 01: fsys = foscs/2
6-5 CLKS[1:0] 10: fove = foecdld
11: fsys:fogcs/lz
% #32.768kHz R % 2 HOSCSCLK, It TTR% .
OSCXCLKIF R4 78
0: *MHOSCXCLK
3 HFON 1: #TJFOSCXCLK
HARGEINOP_OSC 40011, 0110, 1010} (#$£32.768kHz i 4Tk 1% #s 5 128K
WIBRCYE %, PENARVIEIBIR =), BeasEI A B L.
Lk S w2
0: %+$£32.768kHz/128kHz ) OSCSCLK
2 FS 1: EFOSCXCLK HOSCSCLK
A RALEIHOP_0SC 40011, 0110, 10100 (E$%32.768kHz Fi 1A Hik 1% w5 58 128K
WIBRCYR oy, PR NAVIEIBIN =) , A HIA A L.
HE:

(1) 25154 HOP_OSC %0011, 10104f, OSCXCLK /4 #24MHzRC : 2554 0P_OSC 2011047, OSCXCLK %4
XTALX A et HE 15 iy 2 5 1 Hhe =
(2) 24/ti50P_0OSC %0011, 0110, 1010, HFONAFS 7% 4¢;
(3) 2HOSCXCLK /£ %0OSCSCLK A (5214, HFON = 1LAFS = 1), HFONGEH 14780
(4) 2OSCSCLK #32.768kHz/128K t7# FOSCXCLK /I, 4125 IfOSCXCLK G IR, WL A1z L LB A i B
a. #EHFON =1, #777OSCXCLK

c. AFS =1, ##HOSCXCLK 7 4H0OSCSCLK
(5) 25OSCSCLK MOSCXCLK /5] #)32.768kHzI128K /if, M A4 Ll FAEBE 1% X 18 B
a. FS//40, ##£32.768kHz/128K /£ 4#0SCSCLK
b. #7507 T™NOP 754
c. HFON/Z750 (BENEIIFE)
d. 54 -TNOP 774
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8.5.5 R aa KA
(1) OP_OSC = 0000, 0011: P#24M/128K RCH¥% %%, XTALS|H51/0L=E

XTALL |———

XTAL2 [

(2) OP_OSC = 1010: MXTAL#iIA32.768kHz b AR 4%, A HI24MRCHR T o8 vl LUififig

c1
XTALL T il
[ 32.768kHz ¢
XTAL2 —T I
c2

(3) OP_OSC = 1110: MXTALHIA2M - 16M S i 2/ M 1 R o

C1l

Il
XTAL1 T 1T
Crystal/
Ceramic =

XTAL2 e {}
c2

(4) OP_OSC = 0110: W#f128KHz RCH% 7, MXTALHIA2M - 16M & A4z 35/ F8 &1 e 2%

C1

XTAL1 T I I

Crystal/

Ceramic =
11

XTAL2

C2

(5) OP_OSC =1111: MXTALL/MER430kHz - 16MHz, XTAL25|51/03%==

XTAL1 External Clock

XTAL2 |———
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8.5.6 kAR B AL FF
W Bl e B o
£
R Cc1 c2
2MHz 25 - 30pF 25 - 30pF B R A I P R IR A
25 - 30pF 25 - 30pF
4MHz 12 - 15pF 12 - 15pF AfEfModel T 2%k
15pF 15pF
25 - 30pF 25 - 30pF
6MHz 12 - 15pF 12 - 15pF AN FIModel T 1251
15pF 15pF
25 - 30pF 25 - 30pF
8MHz 7~ 10pF 7~ 10F A fModel T i 25
12 - 15pF 12 - 15pF
15pF 15pF
10MHz 7 - 10pF 7 - 10pF A[IftIModel T 1125
15pF 15pF
12MHz 7 - 10pF 7 - 10pF o
16MHz T 10pF 7~ 10F A IfModel T i 25
28pF 28pF
eI RA P
P c1 c2
32.768kHz 10 - 15pF 10 - 15pF I
4MHz 10 - 15pF 10 - 15pF T
8MHz 10 - 15pF 10 - 15pF I
10MHz 10 - 15pF 10 - 15pF T
12MHz/16MHz 10 - 15pF 10 - 15pF I
TR
(1) X BB BTN ASH

(2) LUL B Al i A A AR A RLE {7l i, H TR

(3) WL ETHIB LA 7, P D A8 W HE T il S A 4 1 T iU iE A s 1 P 7 o
D ITHG F 1E fiasd dten ARIE A s Z T T i I i s ) BRI T 25 LU SR 77 12 (1 E o

H B fnttp://www.sinowealth.com L{ 74 1 2 19177 1A a8 7%
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8.6 RZAMApIEIE (SCM)

b TR ARG AENE, SH79F16405 4 — AN RGN BT (SCM) i, W RGN B LIRS (B hn. AMEIR 5 peds
W) , WHESCMEE S OSCSCLK AP 2 EBIN2h, RN R 2h i ysbrENM (SCMIF) #iE 1, MEARIESCMA Y
BT, SCMELHUE2 A, a0 AN IR 2k S T4, SCMIG2s V) HOSCSCLK S ANk % 2%, SR 5 SCMIFAL [ 51150,

WEARIEITOP_SCMSELIEPESCMET£l, SCMI I EI &M ik AL M 5, K OSCSCLK [ 3P #t 2 Y B SCMI £

SCMIREATAEALT AN B A 3%, KEFE N SIRCH £ SCMIE K

PER:

SCMIF G H 5 17 7%, R g FIE0 37 #1 .

IFRSCMIF 0, SCMIFERZEHT I [ 2 ) B 2l 35 250 £ i o gy 96785 -

UIRACIG LT 7 FIRC I 545 CiF A CIEH 1) 1EOSCSCLK, M Z Gt ls T EA 7] /i

Table 8.15 R4 I ol i) 25 47 2%

B2H YA Fehr #54r Fapr H3fr F2pfr F1pr ZBONL
CLKCON - - - SCMIF - - i
w5 - - - i - - -
SE i ) ) 0 )
(POR/WDT/LVR)
Prdw= VA= Sl
REN SRR ER
4 SCMIF 0: FRARGINTIETB1T
1: TR RGN i
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8.7 /0¥ 0
8.7.1 Fptk

W 26X [ /Oy 11

W |/Ou O] 5 H e TR =
SH79F1640%% {1 2647 T 4w B2 X 17 /O U 11 o g I B T A7 A PxH o BEANIO I35 P B hr FLRH . oy 11 928 ) 25 A7 2%
(PXCRy) ##ili DA b NS E S . 240 D/ NN, SEAN/05G 14 HHPXPCRy £ I A # Lz Bl (x=0-5, y=

0-7) .
SHT9F1640(1I 17 £1/0% | It SR IIAEIL 5. AT I AEAR Ao VEIN . 7ECPURMEZEM S LU o se.  (RE ISR T
A .
8.7.2 e
Table 8.16 uij 14 il 75 /7 4%
E1H - E5H ETHL Z6hr 541 Fapr 341 24 F1Hr ZFofr
POCR (E1H, Bank0) | POCR.7 | POCR.6 | POCRS5 | POCR.4 | POCR.3 | POCR.2 | POCR.1 | POCR.0
PICR (E2H, Bank0) | PICR.7 | PICR6 | PICR5 | PICR4 | PICR3 | PICR.2 | PICR.1 | PICR.O
P3CR (E4H, BankO0) - - - - P3CR.3 | P3CR.2 | P3CR.1 | P3CR.0
P4CR (E5H, BankO0) - - - - PACR.3 | P4CR.2 | P4CR.1 | P4CR.0
P5CR (E1H, Bank1) - - - - - - P5CR.1 | P5CR.O
5 FEHEE] g S FEHEE] 5 5 RIE BRIE
(POR%V%%LVR) 0 0 0 0 0 0 0 0
RS RS A
it RN R AR
70 |ycomyror| 0 WAHGE
’ 1 s
W L T LRSS,
Table 8.17 b I |47 Ho BH 47 thll 25 47 2%

E9H - EDH BINL F6hr H5hL 2 A A 2 A AL A F0hs
POPCR (E9H, Bank0) | POPCR.7 | POPCR.6 | POPCR.5 | POPCR.4 | POPCR.3 | POPCR.2 | POPCR.1 | POPCR.0
P1PCR (EAH, Bank0) | PIPCR.7 | PIPCR.6 | PIPCR.5 | PIPCR.4 | PIPCR.3 | PIPCR.2 | P1IPCR.1 | P1IPCR.0
P3PCR (ECH, Bank0) - - - - P3PCR.3 | P3PCR.2 | P3PCR.1 | P3PCR.0
P4PCR (EDH, Bank0) - - - - P4PCR.3 | P4PCR.2 | P4PCR.1 | P4PCR.0
P5PCR (E9H, Bank1) - - - - - - PSPCR.1 | P5PCR.0

BI5 k=t Edk=t g k=t B B B B
(POR%N%{'I%LVR) 0 0 0 0 0 0 0 0
hrgwS PR A
o PXPCRy iﬁi)sﬁﬁil Eﬂ%ﬂ%ﬁﬁ&[{ﬂﬁf‘ﬁﬂ
) x =0-1/3-5,y =0-7 £ | Jﬁﬂj:?%%l‘ﬁ?%l{ﬂ
1. W& RIS

37



SH79F1640

Table 8.18 ujij I £ s %5 77 4%

80H - COH BN Fefr g1 0A Fapr H3fr F2pr F1pr ZBONL
PO (80H, BankO0) P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
P1 (90H, BankO0) P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
P3 (BOH, Bank0) - - P3.3 P3.2 P3.1 P3.0
P4 (COH, Bank0) - - P4.3 P4.2 P4.1 P4.0
P5 (80H, Bank1) - - P5.1 P5.0
BI5 SWRE W S WRES SWRE W= W= W W=
ShrfE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
Prdw= VA= iR
Px.y s S g
-0 X = 0-1/3-5, y = 0-7| i H A A7 4k
Table 8.19 UART (1-0) ¥ LI kB2 f2 0%

EEH, BankO ¥4 SHehL g1 1A $anr SB3hL Fofr F1pr SBONT
UTOS - - ES1 ESO
®I5 - - BI'5 B5
HAE ) . 0 0

(POR/WDT/LVR)
K= PFS PiBH
RXDx$r\ B 54T
0: M\ T 0.8Vpp, B A HL T {E 5 0.2Vpp (CMOSIZ4H)
1 AR BIE N 2.0V, AR 0.8V (Vop = 4.5 - 5.5V) (TTLIZH)
10 ESx BN LT B 0.25Vpp+0.8, i AR LB 40.15Vpp (Vpp = 2.0 - 4.5V)
x=1-0 ,&"‘E

(1) Power-Down 220 7, TTLEH TR, FHHAEFPD FUHRIFIHIRES, 71

FIPAO L4957 T FFo
(2) IEFE K FRXD HILL B LFERT, 15 HITOS #)ibit /70 .

TR TTLH PRI T TP
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8.7.3 i O E

SFEN
R | P |
PXPCRY 4D | Output Mode | Input Mode
: ‘ :
i i
i L :
i i
| Y o | 0=on
PXCRy h ! o i 1= OFF
! i
J )c : 4 P F i
Write ! L i .2 /0 Pad
i | P !
Data Bus Data DH [ |
Register H
' =
i

Read Port Data Register

,,,,,,,,,,,,,

Read .
Read Data Regi

,,,,,,,,,,,,,

Selection

0: From Pad
1: From data register

]—G
<]

Second
Function

0= OFF
1= ON

Read Port Pad

it

]

R
(L) TN 1T EEBR A E 20 7 I o

(2) Hiritti [T EELRAFHIFIA T P, —FIAE A i TR 7 s E I 07— PP LR 5 T o
(3) MHEEKIFSKIX T 132 A7 SR BT 17 TR EHFS T
i [ G HRA T A1 i LT 7 A s o

(8) INE i L1 A F o e 1) g
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8.7.4 WOt E

264 B /Oty T IL T 2 55— ml 3 = Plsp ik o g o IL 00 56 G dae B A0 3t ey PA0 308 g AT 11 R0 DU«

7EE | LB B 5 | R AN bR DB = e e g, R IAbRIE B AR . XEARE SIS E
PRAEThfe Cln BB RVFINE) , BAREHERIRIL A& ThRe, RIMFRMRILE L Thre st Rir. NA R SRl hE bl fFai i
PEIRPG, AN A B FHAE AR S e Th e . L e BHh, pi A R0 928 i1

2 VR Oy e TR, P A LMEPXCR. PXPCR (x = 0-1/3-5) , {H{EE I H G ThRERAA IEHT, X LespiE
NS FR A o

2 e VR S e ThREN, AT ar ity R 5 3 2 mi BB S5 Ar 2 i, a5 DIME R FEAAE, H R A
IR .

R ELCMISBER, EERLCM AT, ek b @Iong, W e R ShREHMT. (EuE DL AR INFE .
PORTO:
- LCD SEG 17-19 (P0.0-P0.2)
- INTO: #MEHI0 (P0O.4)
- INT1: ARl (PO.5)
- INT3: #MEHWI3 (PO.7)
- T4: EI BASMERE NI R I A i (PO.3)
- TK9 -TK15 (P0.0-P0.6)
-C: g A S (PO.7)

Table 8.20 PORTOIL 52514

TS | ek Thge SFL

1 TK9 POSSHAH M A7 1

23 2 SEG17 LCDSEGOZ7 £ H14H M A H 1
3 P0.0 o BB BL
1 TK10 POSSHAH W A7 1

24 2 SEG18 LCDSEGOZ f7-#% HAHN A B 1
3 PO.1 T IR
1 TK11 POSSHAH N A7 1

25 2 SEG19 LCDSEGOZ7 £ H14H M A H 1
3 PO.2 T IR AL
1 TK12 POSSHAH N A7 1

TACONZ AR TRAFITACLKSAH B 1 (H3) L) BTACONZ A2 TACLKS

S T4 | R0 HTCART 1822 FTRAL T 1
3 P0.3 TG FIRTE B
1 TK13 POSSHAH W A7 1

27 2 INTO IENOZ 74 MEXON B L, FH HPO.AF AR ( Lhr ik &)
3 P0.4 TG FIRTE B
1 TK14 POSSHAH M A7 1

28 2 INT1 IENOZ /745 HIEXLIAL E L, PO.SHI A
3 P0.5 TG FIRTE B

L 1 TK15 POSSHAH W A7 1
2 P0.6 TG FIRTE B
1 C TKCON1 A7 445 1 I TKCONA 1

2 2 INT3 IEN1Z /745 IIEXIMLEL, PO.7HIABL
3 P0.7 TG FIRTE B
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PORT1:

- TK1-TK8 (P1.0-P1.7)

- LED SEG1-8 (P1.0-P1.7)
- LCD SEG1-8 (P1.0-P1.7)

- INT44-INT47 (P1.0-P1.3) : #pEsdiradm A

Table 8.21 PORT13L 52513

515 | L%k ThRe RVFAL

1 TK1-4 P1SS HAHNALE 1
2 LED S1-4 | SEGO1*'segl-4fr &1

15-18 3 LCD SEG1-4 | LCDSEG1% 47-%% HAH R A7 & 1
4 INT44-47 | IEN1ZFAE2 (EXAR AIENC % 1725 IHIEXS44-ATA 1, P1.0-1.3%5 4 Hy AR,
5 P1.0-P1.3 | & hikfEHd
1 TK5-8 P1SS WAL E 1
2 LED S5-8 | SEG01"'seg5 - 8 fr &1

19-22 3 LCD SEG5-8 | LCDSEG1 % 47-#% FHAH R4y 1
4 P1.4-P1.7 | T _EiRMHM,

PORT3:

- LED COM1-COM4 (P3.0-P3.3)
- LCD COM1-COM4 (P3.0-P3.3)

Table 8.22 PORT34L 52513

519 | ek Thge SFL
1| 1558 | eocom w1
11-14 LCD_COM4 e -
2 | .Lco_comi LEDCOM% {7 s AN A7 E 1
3 P3.3-P3.0 | B A& BLARAST A
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PORT4:

- INT40-INT43 (P4.0-P4.3) : AT A
- ANO-AN3 (P4.0-P4.3) : ADCHiA\iliE

- TK22-TK24: filifiizstmAN (P4.1-P4.3)

Table 8.23 PORT4 L= 41|5£

B4 S | R % ThRe SO
1 TK22 PASSHAINA H 1
5 AN3 ADCH1 %1% 2 ftICH3/ MIADCONZF /7 22 FIADONAL A # 1, I HSEQCHX[3:0]
7 FRIAFR A B 1
INT43 IEN1ZF A7 25 FIEXANL FIIENCH A7 25 IEXSA3N7 B 1, P4A.3% H A AR
4 P4.3 LIS BESATT A
TK23 PASSH AH A B 1
ADCH1 77 f¢#% ) CH247 MIADCON 77 4745 WADONA #8°& 1, 3£ HSEQCHX[3:0]
2 AN2 e
8 PRI AH A
INT42 IEN1ZF A 25 EXAN FIIENC A AZ 25 EXSA207 B 1, PA.23% H ki A
P4.2 DL EAE DLERAN R

TK24 PASSHUH N AL E 1
ADCH1 77 {7 #% JCHLA RIADCON A7 /745 TADONA #8°E 1, 3£ HSEQCHX[3:0]

2 AN1 , .
9 FRIAR AV i 1
INT41 IEN1ZF /725 FIEXANLFIIENC A A7 25 IEXSALNL B, P4 Lt H A A
4 P4.1 LTS BLESATF &

SWE A EAE TR |
ADCHL17 /£33 FICHOA FIADCON A /2495 IADONAL# 1, I HSEQCHX[3:0]

2 ANO .
10 HIAH A B L
INT40 IEN1Z 1748 EXANL FIIENC 7 /725 EXS4007 &1, P4.0%f 1 A4 A5z
4 P4.0 DL A DUESAN R A

PORTS5:
- TK16-TK17: fil$ifesdim A\ (P5.0-P5.1)

Table 8.24 PORTS5 L= 41|5%

515 | L%k ThRe SVFAL
1 XTAL1 (AN SR
7 2 TK16 P5SSHUHN A E L
3 P5.0 DL S AT &
1 XTAL2 (AN SR
8 2 TK17 P5SSHUHN A E L
3 P5.1 DL S AT &
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8.8 & 2%
8.8.1 R #%3

SEIN 2321647 QBN EHE R4, Wi AR G THIRNTL3V A, tHT3CONZFFE# k. IEN1 G fEHSMET 3 B 1A
VR I 2e3mikr (PEARL TS .

EN 3G A T/E R 16467 AShER C N2, LU E L, Il L T/EAECPUR .

SEI #4345 — AN 1647 A BN TR E I 27 /78S (TH3, TL3). SYTHIRMTLIW SIS, FHEEN s T2 AEss, b, w1
T A% . TR E L E I 283 4 v 4. 5 I 25 4F OXFFFF 1]0x0000%: ) B TE3f7 1. Wt hEIN, & 2% Eak 247
AR 1607 H B RN AEAR T, THIE R AE th B SR A A7 28 I A T 47 9%

THIFNTLI3 35 #f E 4G LA M

AR SARALIE AL

g L (P VA =L A2

T3PS[1:0]
1 System Clock ¢ Increment Mode Interrupt
—»| 00 Request
Prescaler ; |
*— 15864256 —P| 16-bit Counter | TF3 —»
32.768kHz 10 b
Crystal/128K RC Overflow
Flag
T3CLKS[1:0] —»
0:Switch Off ¢ ?

TR3 1:Switch On

TL3 TH3

The Block Diagram of Timer3

SE I AR 3 AT LU T AEFE S AR 2

4 OP_OSC[3:0] (FEWALALEIR #545) #%6250011, 0110, 1010. T3CLKS[1:0]7] LAk }00=%10. 240OP_OSC[3:0]4 40011,
0110, 1010ff, T3CLKS[1:0]7 LAZE A 002 Joa51h «

IR T3ICLKS[1:0]°400, &R #8308 CAEFER AR T . 24 T3CLKS[1:0]°4103¢ HOP_OSC[3:0]°40011, 0110, 1010,
SE W 2% 3] DL AR TE S AR s Bt AR S (FER G0 iy N ) . 4 T3CLKS[1:0]4 105F HOP_OSC[3:0]4 40011,
0110, 1010Hf, EMHRIANTAE. FEILTFR:

OP_0OSC[3:0] T3CLKS[1:0] AR AR 2 AR A AR X
00 YES NO
0011, 0110, 1010
10 YES YES
00 YES NO
4540011, 0110, 1010
10 NO NO
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RS
Table 8.25 & I 2% 335 il %5 17 4%
88H, Bank1l oy vA HE6hL 5L Far 3L F2fr AN SFOAL
T3CON TE3 - T3PS.1 T3PS.0 - TR3 T3CLKS.1 | T3CLKS.0
BRI S - W5 S - W5 k=t Edk=t
ShifE
(POR/WDT/LVR) 0 i 0 0 i 0 0 0
ALRS VAR LB
E A 3% ARG R
7 TF3 0: Tkt (B0
1w CEfEELD)
FE I 28 3T A LU BT
00: 1/1
5-4 T3PS[1:0] 01: 1/8
10: 1/64
11: 1/256
2R AR 3 AL UFEHIAL
2 TR3 0: {5 1E 453
1: JFURE 483
B2 35 2% EER O Rk EAL
_ 00: FRZH 4
1-0 T3CLKS[1:0] 10: 4132.768kHz i 53R 2 5k 128k RC
Hg. L%k
Table 8.26 & I #a 35 &/ 11 H 5 27 17 4%
8CH-8DH, Bank1l B|INL BT g 100 AL XA L V2A U A FOhL
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
5 5 5 5 5 5 5 5 A
SE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
K =t VA= i
TL3.X . NN
7-0 E AL v EEs, x=0-7
TH3.x
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8.8.2 Bt %84

EI g4 1607 AFN B ER 2. WA EEE /AR THARITLAY 8], I TACONZ A7 24454 . IEN1Z 72 IETAAL B 1A
VEE I 2sarhllr (P ke

MTHARITLAR S I, FIAEE I 38 B P2 A, pseny, B Mot 83 7as . TRAM B Y8 N 2R 4T i 3G v 4. e 4%
FEOXFFFF20x0000%: H Jf E TFAN A L. i th [FII, 8 I 88 303 A7 a8 M 160 20l TR AT A48 4, W THAR BHAE R
SR A A AR T RN A AT A

THAFITLAE S $RE 384G LA

TR SRS L

[EXC L (PR = V=L I 4
ERERATA

SEIN AT 2R TAEJ 5 1647 ABhERE I 4, RIATALRAA 1647 B 3 E e M 4% . X287 20E i TACON A7 43 1)
TAM[1:0] % & .
FR0: 1647 B3 E R E T35

SE N 3R 47E J5 3000 1647 A BN HAE M35 . THARTAF AT 6L THEUAR B I 2% =080, TLA(FIHKBAL. 1647 E IN 7 4775 A
OXFFFFF]0x0000:#:18, It i, REE EIN 2% ARG TF4 (TACON.7) M1, 1647 217 2eiEps s - 5ds, Wik A
VI E I 254 I 0 7= A v i

TACON.OZF A7 48 (I TACLKSAL B £PYR . MM TACLKS = 1H), ERIESAMIH 8RR A md s, TaSE, THEEs B % 47
PN . MTACLKS =0, 5N S4B ERJE 4 RGN,

TACON.1Z /745 NTRAM B LRV E T 284, HANE €N 8340078 . fERVFER 2842 17, KA BV ES N E N4 &
LR

e T, TAME O B Sha i3 i . BN 284N THATI TLATI A TT LA MOXFFRFHH4, S 3eient sy, T4 0
W R, RN e I ER A bR AR Bk . FELET AR, ER B4 TAREE RN 50 (TACLKS =0) .

SH79F1640

System Clockl
T4PS[1:0]
0 Increment Mode Interrupt
= Request
TACLKS \._/._ Prescaler —>| 16 bit Counter l TF4 |—p
_lT 1,8,64,256 |
T4 Overflow
0:Switch Off 1 1 Flag
TR4 1:Switch On S —, V']
4 4 TACLKS=0
TC4=1
| TL4 | | TH4 |
The Block Diagram of Mode 0 of Timer 4
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FR2: WIEAMA K166 B3 EE e 3

SE I AR ALET7 N2 1607 B TEBUEN 5. €N &4 GEEFE R GTIN B I B, oAy e s 577 A0—EL.

T2, TACON.LMITRARIEL, SEN B4 TA% MM AAS 5 (TAMILOMEHI L TH F U FFRUATHEL — Mg
S E N ARATTARISAT . M I 24 MOXFFFF£]0x0000%: th I, TF4 (TACON.7) & &, WiEm 24 hilifise, 4
I 3547 . TACLKSHZURZ N0, E M4 B RGN Bl 5 I 3 EAAAF 28 I B AN THAMTLAS, LREFE] T — i
SRR

EAR2T, HTRAMELS, ENSAARATANMNA G S (TAM[LOJRE I ETHE RV il FIFAG v e

A A{FOXFFFF £|0x0000i Hi N ETFAN Lo i i[RI, 52 N &% FL AR 4745 (K 16 07 2l b SO BT A2 THARITLA, 52
I ARG ERIFIRA IR T — M

FESE R R4 LAER I — Ml RAS S0, WIRTCA =0, ZWSILEYS: WRTCA =1, Eh#asfk.
TRAE U E N 25410 T4, 72 ARVF5E N &% 2 BT NAZ AU RIS N A7 45

SH79F1640

T4PS[1:0]
Svstem Clock Increment Mode Interrupt
ystem Cloc 1 Request
B —0\0—/0— Prescaler —>| 16 bit Counter TF4 —p
j 1,8,64,256
2_en

Overflow
Flag

M

control — TR4

0:Switch Off

TCa A 1:Switch On f _>f

|
|TL4| |TH4|

BT'
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

B

(1) B EIT A ARSI 13518, 1] GE-GEER 2 G 25 RAFE o
BIE, 7 i THMTLA Z 7772 BT, JEHT A8 (TRA=0) .

(2) eI AT IETT H 50T, TA GBI AT EI0FZ N F R G0 ) —F o
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HFI78s
Table 8.27 5E I #3445 % 77 4%

C8H, Bankl PEIAL 137 1A A 0A Fahr 3 F2fr F1fr FEofr
T4CON TF4 TC4 T4PS1 T4PS0 T4M1 T4MO TR4 TACLKS
®I5 g B/ 5 g SAEE] e g FEi=
HAE

(POR/WDTI/LVR) 0 0 0 0 0 0 0 0

ALRS PFS L

FE BT BR A% AR BEAL
7 TF4 0: L (EAF0)
1: i CREOFELD)
L ThRe AL
4 T4M[1:0] = 00
0: ZE1lE 84tk Thne
6 TC4 1: ARVFEN 4L i
M TAM[1:0] = 108§11
0: 2N 2AAREMS T A
1: SEI 34T DL A
FE BT BB AT L IR FEAL
00: 1/1
5-4 T4PS[1:0] 01: 1/8
10: 1/64
11: 1/256
BN 2345 FGEFRAL
30 TAM[1:0] 00: ModeO, 1647 H 2} FAE I
' 10: Mode2, T4 EF-uiflk L RSGER 4, TACLKSERD
11: Mode2, T4ui 1 FEuiflk LRGN %0, TACLKSERD
FE T B4 SRV HINL
1 TR4 0: 2152 N 444
1: RVFEN 4
E R AR AR PR E AL
0 TACLKS 0: ZRGNEh, T4uO4ERIIOD
1: T4 ASRREEr, A3 bhr
Table 8.28 5& [N 284 25/ 1+ H 5L 2 A7 28
CCH-CDH, Bank1 B A YA ARy 34 ofr B1fr BOfL
TL4 TL4.7 TL4.6 TL4.5 TL4.4 TL4.3 TL4.2 TL4.1 TL4.0
TH4 TH4.7 TH4.6 TH4.5 TH4.4 TH4.3 TH4.2 TH4.1 TH4.0
®I5 BI'5 EdiEt 25 BI'5 s EIE SEdiE EdiE
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
K= PFS PiBH
TL4.X . s
7-0 SEW BRARAL v B3, x=0-7
TH4.x




8.8.3 285

SEIN2e5 21647 AFN B ER 2. Wi A EEE /A2 THSAITLSY A, I TSCONZFAE 2445540 . IENOZ A2 IETSA7 B 1A
Vg I 235 Ik (PRI ) .

MTHSFITLSHE S I, FAEC 38 R 27 Aras, Uiy, Mol 825 4 . TR E L e W 25 4R ih e v 4. e i 4%
7EOXFFFF20x0000i%: 3 E TFSA 1. i tH[FI), o i s EHET 4748 M 1667 20 B BT B i 248, W THS I S E R
FEE R AR B BN A4

THSFNTLS 35 #AF 4E LA T -

BEAE: SRR S

BLARAE: Jemi SRR
ERF RS HR

SEIN B85 — R TAE 20 1647 Ash EH w45 .

1647 B 3 e i 38

SENT2¥57EJ7 0N 1647 H ) T I 85 . THS A7 S A7 LML TH B LS8 I 2% =184, TLSAFBUKSAL. 1647 & I %5 A7 45 M
OXFFFFF]0x00003#: 18, it i, REE E N2k AR ETES (TSCON.7) b1, 1647 2 fEsefihs Eard At 5ss, g A
Y 52 B 25 9 BT U 7 A e I

T5CON.177 1745 TR E LAV I 285, HANE € N #5173 . 7ERVFE 2852 17, KA BB IV E S N E N4 5
R

SH79F1640

T5PS[1:0]
Increment Mode Interrupt

System Clocll S Proscaler Request
*— — 16 bit Counter TF5 |—»

1,8,64,256
Overflow
Flag

f f

TL5 TH5

0:Switch Off
TR5 1:Switch On

The Block Diagram of Mode O of Timer 5
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HFI78s
Table 8.29 & I} #8545l % 77 4%
COH, Bank1l EIAL 137 1A A 0A Fahr 3 F2fr F1fr FEofr
T5CON TF5 - T5PS1 T5PS0 - - TR5 -
5 W5 - W5 W5 - - W05 -
HAE
(POR/WDTI/LVR) 0 0 0 0
ALRS PFS PiHA
R R8RS MR E
7 TF5 0: L (EAF0)
1: i CREOFELD)
FE BT BRI L IR FEAL
00: 1/1
5-4 T5PS[1:0] 01: 1/8
10: 1/64
11: 1/256
ERT A5 SR HIAL
1 TR5 0: ZEILEIE5
1. RVFE 285
Table 8.30 & i 2% 5T 2% H 4l 25 77 4%
CEH-CFH, Bank1 £ ¥4 f-1e A g1 1A $anr 3L Fofr F1pr SBONT
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
B5 BI'5 EdiEt 25 BI'5 s EIE SEdiE EdiE
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
K= PFS PiBH
TL5.x . TS
7-0 SE W BB RAL v B8, x=0-7
TH5.x
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8.9 FIgwIETI H2RMEF (PCAD)
8.9.1 etk

B SH79F1640f 11647 5E I #$PCAQ, PCAOE A M B s 7 LA il He i e

W A DUSERUAAAEIE, AHAVMEIE

] G R H A B A PCAOTR AL i (1) 52 I 28 T, 5 i8OS LRI T o/ i N 28 4 LL & FF B4 D (I CPUT- 1. PCAOHT— /N %
FH 1607 T B8 5 I 28 FI2 N 1647 Hi $2/ LU B B E 4 1, PCAOIK J5 BEHE & 7~ T-1818.9-1, AR/ LL i Hfy e | Tir1/o 2k
(POCEXn (n=0, 1) .

PCAOMKI T B B I 28 — D ] G B Fe It . RGN ah. RGN B4, REINEN12. REENAN32. SR 2418,
TE I #$4%E HY BEECIOM A 51 _E (4 I 81 5 . 32.768Khz iR/ M #128kHZRC, 8 i POCMD %17 2% ' [{JPOCPS2-POCPSOfi7
B I R B S IR, N R TR

PCARTSPRERER
POCPS2 | POCPS1 | POCPS0 iRE ]
0 0 0 R h
0 0 1 RGBT A53 45
0 1 0 RGN 125350
0 1 1 RGN 32434
1 0 0 JE I 2843
1 0 1 AR 2% (1843 S
1 1 0 ECIO PR (IR RMEE = RGN EAR/4)
1 1 1 32.768kHz/ 4 £:128kHzRC
LR

(1) SFE5HE 758 T R 25

(2) FLHT HTIIAFEITT o1 B AT (il B0 1 29 F 400 B B4R ), 2 P CAO Counter 748 iE# i1 4L

(3) H#A24OP_OSC[3:0] = 101047, 4 #32.768Khz 4 # 1F %y v 40 i ##, 24OP_OSC[3:0] = 0011.2¢011047, A& 1/7128Khz
TE 2y cf ZU T £

POTOPH POTOPL

Overflow
POCPS2-0 +
Flag
Sysclk
. 16Bit Compare Interrupt
Sysclk/4 Request
Sysclk/12 PRx f
—1 ©
Sysclk/32 % ;
n :
TIMER4 X 16 Bit Counter
o
ECIO o

Crystal/8 i ¢

32.768k/128k \ 4

Capture/Compare Cell 0 Capture/Compare Cell 1

l

N\

0X300d
TX300d

E8.9-1 PCAQJE T HEE
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1647 [FIPCAO T s W) 7 PO 3R AE A6 (v R TG, 16407 (1 -2k Hh (B %5 47 4% HHPOTOPHFIPOTOPLAL A%, H /' ATLLH
FHHL AL B POTOP & A7 4% ST B as 10 th{E, POTOP 7 474y b LI UR{E A OXFFFF,

1647 5 I 28/ B EPCAORIEA, A AMEHUIE H 2 8 b AN AT /D [ 80 . J8 3 PCACONZ A7 25 IPROM /] LT JH /4% 11
SERT 2RI A TR, 4PROWE AEH ‘07 W, EW 23/ 381607 counterth 3kl ‘07 o 471 HS 2% A0x0000[7 POTOP
1140 . (POTOP£0x0000(H [/ — ARG B AL, B PRl i) siih 28 MPOTOPI# % 1144 %0x0000 (PCAO Counter T/
XA N, POCFE 745 M s (CFO) BE NZH ‘1 IF-A—AhiWigsk (POCMDHECFOf % & N2 4
‘1 BN AVFCFORR T AR WHERD o« MCPUSL [ Wi IR S5 FEIP I, CRORIABEMAE(: H shiE kR, SRR, XERFH
FULI X, UPCAOZ AN TAEAEARR LA (HIH SRl (AR . CFOA AT g 7EPCA counterli2POTOPF10x0000
[ G i T B R

16 /7 7 77 #POTOPH APOTOPL ., POCPHNAPOCPLN i 5 4/ F L7 LU FI/F:

GIR(E: SEE I

#POTOPHAPOTOPL. POCPHNAPOCPLNA/PCAQ 7/ £ T 41

i 8.9-2 5 PCAOTHE B e R I I, P A AR AT R 7RPOTOP{H . 1K18.9-2-a 114 2% MOX0000 T 411 2 POTOP#i
B — AN SR 3, 68 R IR 45 R R AEEPOTOP 5] 0X000045 22 ) %1l 1518.9-2-b FR 1 4038 i ik i+ 2 F110X0000%: H Bk Sk — A
THEURW] . B PCAOT Wikr ECFOE S &b m, i avr, R A NPCAOTBIRS T ¥, HPCAOKITHEIA %
HP TR 11 45 1 T 5

SH79F1640

I I I I I I | | [ When CF0=1,new TOP
reload,new TOP will take effect
v v after the next interrupt

PCAO T Y X 1
/ / / )

period

1<
<
<

F18.9-2-a PCAOTHH 2/ it 88 Bl Bk it IR TE

T CFOset1

PCAO -

period : " " l " l| :

18.9-2-b PCAOTH¥ 28/ 2 I 28 X435k bef P g T B

PCAOT £ a4 32 s il e/ LL A A b8 vl USSR TN 6 o BRI/ LB A Hen 8 ) B T 55 g By A, R MEERAE R AT
Hash #H BT H R R RE AT A8 (SFR) |, XL A7 (7 8% A T e B AR 1) T AE 7 R S A As e il . mIDUBR R E 4 B
BiPOCPMNE 1725 1 POSMPNHIPOSMNN A A B 1Z A E TAEAE LU R 4R TR 2 —: Il & 3 ae . e i 2% . SR i
HL PWME IR

51



SH79F1640
AT BRI R R PTR:
PCAOKE R
#x | POSDEN | POSMPn | POSMNN | POFSPn | POFSNn ThRe it B
0 X IEA R AL CRARHHO
Mode0 0 0 0 1 0 Gl HE RO
1 1 R AR CRRHED
0 X HEEEAT R CARPED
Model 0 0 1 -
1 X BLYARAEE I CBRAbEOD
Mode2 0 1 0 X X pdg e CRRHED
0 0 0 8HIPWM (AR
0 1 1647 PWM gl
Mode3 1 1
1 1 0 16AHIAAE TEPWM CRUARHED
1 1 1 16A7HIAME IEPWM CRUARHED
Hofth PCAO CounterEffi vl 4, AR LEB/AHHBITA TAE
X: LR

2PCAO B LEE g HIFIFIIE T HT—FIIS s LR LN 57— PRI BRI 3P P 1 A8 T 5EHY o

1L H 50 1 B i RV
(1) 22 POTOP (LA R LF T HPOTOP () T A2 5 17 2401
(2) £ I 7EHELE GPWM B 1 )78, Z2POCPHNZE70X00, %t — B (RFF 9 ICHF: 2 POCPHNZ:7POTOP, #init

JYLRFF L o GRS R i i1 1 2F R o

(3) PCAOHIII 1 L H 2 LR BET A T-J] —F1 B (PY: PCAOHY LLH 1 78 FELO R L H) A 28 LK fa L1 Fk ] —
FIH)

POCPMN 2747 52 F T B PCAOS H&/ L e pi e iy TAE 5 =K,

‘PCAOBERIERER Mhik TR TAETEA A7 3N i g A7 25 AT

T BTG, & ‘1L POCPMNE 1745 [(IPOECCFEN{L K AL VB[ POCCEN R 7 . JERE: ZAFHANPOCCFnH i3 2]
W N, WAZRSEEEAR FLFPCAOH W . THID K EAN FIEPCAONL BEE NP ‘17 RIEKR RVFPCAOT . PCAOH Wifid & A FEANE
HLE8.9-3.

PCAO Counter Overflow
CFO

m
(@}
m
o

Capture/Compare Cell 0
POCCFO

Capture/Compare Cell 1
POCCFO

B
POECCFO EPCAO EA
j/ j j/ o Interupt
POECCF1
B
18.9-3 PCAOH W7 JR ZAE &
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8.9.2 ModeO: ¥ flk MR

7Ei% 73, POCEXNT | JHI_L IR o SF B AR K L PCAO T Hi 3% 78 ) 25 1) 24 BT TH B K FLRe N 3050 B ER (1) 1647 il B2/ L
B2 4% (POCPLNATPOCPHN) ' Gid At % POSMPn: POSMNN = 00f#68i% 7 =) - 7T, PCAOCPMNZF17 2%
POFSPNAIPOFSNNA FH 35 B il & ffi 2 A E P AR (2R . I H T 3 s 7 QE Wil X POFSPN: POFSNN =0X) =i HLF BIMIG
BT (Ffifill/kPOFSPn: POFSNN =10) S/TAAR4Y QEASf il ZPOFSPn: POFSNn=11) . M4ffi#it k4=, PCAOCF
TR AR (POCCFN) B E N ‘17 I —A ik CanRPOCCEN W avr) o« HCPURE I o i % 127
i, POCCENfiAREp:fEAE A EE RS, W H A5, W POFSPNIIPOFSNN #ipk & & A% ‘17 , wJ LUl #2POCPMn
A7 2% IPOTCPNA SR 8 A VL A B b T HoR il R I 2 Hh R B Al e

POCPS2-0
Sysclk
POTOPH POTOPL

Sysclk/4

Sysclk/12 3 PRO Overflow

Sysclk/32 2 A Flag

o Overflow
TIMER4 % 16Bit Compare CFO
o

ECIO o

Crystal/8 f

32.768k/128k al

—_— PHO  PLO  |q—2&
POSMPN > Interrupt
5oSMNN POFSPn Request

} Capture
POECOMN ] f >
POCEXn POFSNn }4 > -
[, ‘/0—0 j q POCPHN POCPLN POCCFn
L | _k(_
——» ADC
»| POTCPn
K18.9-4 PCAOHE# 7 IR EHAEE

JER: POCEXNFIA 17 S A i T EG TR 220 (R IF VT AN F G0 E ], LA LR E 98 3 1 R
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8.9.3 Model: #fFEm8875 =,

WA I s 07 Rt Rk o B 7 2 GRS B POSMPn: POSMNN = 0L g% 7 ) . 7Ei% 72, POFSPn: POFSNn =
Ox, A LASEINIELLRR AR E R, PCAOK VI Eas/ e i 2% 0T S S i 16 A7 fli 2/ L B 25 4788 (POCPHNAIPOCPLN) HHAT LhAR .
MR AZVCECHS , POCFH Bl HE/ LU hR & (POCCFN) # 8 1EHE ‘17 (CHPOMATN = 1H)) Fr=E—/ Nl sk (askPOCCFn
PWTEAVE) , JF B POCEXN S @ W P R AE ARt (B POTCPNL AT REZINAE) o MCPU%K [ IR 45 127
I, POCCFNALASRERE M H iR, WA A0,

POTOPH POTOPL

Overflow
POCPS2~0 +
Flag
Sysclk Overflow
y— 16Bit Compare CFO0
Sysclk/4 I_I
Sysclk/12 PRO T
= 13
Sysclk/32 %’J l
Clear
(7 A PHO  PLO <
e é Interrupt
ECI0 ° Request
Crystal/8 ADC
32.768k/128k
v POMATN
POECOMnN Enable Match }
POSMPn O 16Bit Compare POCCFn
POSMNN H . ‘
POTCPn
i POCEXn
POCPHn POCPLN X L [

I8.9-5 # A B 23 2R AL

CFO SET 1, NEW TOP
AND POCPn RELOAD

POCCFn SET 1

PCAO

POCEXn

18.9-6 #2877 SN

TER: PCAO/IILEI ##EFELEO(TRS[2: O] = 011) 7 7F T Z BT = A VL FRT 25 AADC #54%, 1% EADC 25

MPOFSPN : POFSNn =1xH}, Bl TAE TRkl iz, 7] LU T % 5 POFORCE % {745 POOSCNAY 3k S B ™ A Bk
T HTEE T R

WAL, MR TAEE AR E SR N, AT 1 POFORCE 23 47 22 POFCONY 81 il 7= A4k — Y LU S UT IR, {H 2, IXFE)
VCFLIFAS R B ML, A Bl LR ICEARE, MASEM S EE, H2SEPOCEXNS | =4 PR F Ml (R
fiuk A AR IS e A BRIV L A5 AR HB ) o 477 AR — IR AL (5 POFCONY ‘17 ) AR5, S Sl HaiE 0 .
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8.9.4 Mode2: FZHH FR

At 77 2CRT EEARER I POCEXN 5 | B A2 AT gm FEATK (1) 75 3 (L B POSMPN:POSMNN = 10fffigi%A% 0, EIEAT,
POCPNZF A7 2% BB AL LD o e/ ELB L) 5 7 1 POCPHO LR FE4 H Fo P AR BT ZE 0T (P CART B . =2 1)
T Fpocexn = Fpeao/ (2 X POCPHN)

YER: X TF iz, POCPHN /1 #0x0047, #7256,

Hrp: FPCAO/Z HIPCA0 T 7 /74% (POCMD) 1 [{)POCPS2-POCP SO i% £ 1 PCAQH £ AT

WIF K8.9-7, HiliHe/ LB B S TPOCPLN S5 PCAOTH A8 I 7~ 1T PLOMIT LLAR s #5 P4 ILELHY, POCEXnS | I HEF
RANAS, [N T FTPOCPHN T ) w4 N 3POCPLN, PLOZKZ:HT i E S H X UCHS, POCEXnS | I o F-2ds, R,
POCEXn#| i i 452 HPOCPHO . i1 SEPCAOM HA LU B A PR B Al g 1% 45550, POTOPLIKIMEE & HOXFF, JH /7 nl AR
HPOTOPH{E R SR v $i ks KA -

POTOPL
POCPS2~0 +

Sysclk ) PLO Overflow
_ 8Bit Compare

Sysclk/4

Sysclk/12 PRO T

= 13

Sysclk/32 % l

[ N PLO <

TIMER4 é Clear
ECIO s}

Crystal/8

32.768k/128k

\ 4

POECOMn Enable Match POCEXn
POSMPN 8Bit Compare —-1
POSMNRN

f \ 4

>

Enable

POCPLN p| sBitAdder | POCPHN
t |
&18.9-7 Hidesi i 77 R HUHE R
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8.9.5 Mode3: PWMAET
PCAOFEEANEHAS AT LI AL ™ A K S8 ) (PWMD it . i B POSMPN:POSMNN = 1UHA i LA A S A en AR TE

PWMEER . 7EZBGT, A & POFSPRIPOFSNNF L o] LU LU Al HE B en TAE7E— T 4FPWMIfE.

PCAOLhREZEFER

POFSPn POFSNn p—

8{IPWM (A

1667PWM LRI

1647 AL ETEPWM GRAHID

16T HIAE IEPWM (XURHED

0
0
1
1

0
1
0
1

Shrfk R iAEIE: (PWMS) Thig

MM TAEE8A PWMISRERS, PCAO Counterfik8{7PLOMOX00RPOTOPLEBIETHEL CRRAIA) , MPLO%:
I (AOXFFE]0X00) , fR17£EPOCPHN T ME 42 H Zh3E A BIPOCPLN, XA REATHHAET 1 (41 K [218.9-8 847 ik 5 1 il #%
(PWM) T7 xR EAEED o WiIRPCAOR)FA LU A BB i X, POTOPLIMEH & A 0XFF, F/ nl LABL & POTOPH
e e A o B KR, ABASSE M8 AL PWME) 4 1 .

POTOPL

PxCPS2-0 ¢

Sysclk PLO Overflow
i \i 8Bit Compare
Sysclk/4
Sysclk/12 5 PRx T
Sysclk/32 2 l
Clear
TIMER4 g PLO <
o
ECIO ]
Crystal/8
32.768k/128k
v POMATN
POECOMnN Enabl ﬁ
nab’e | ggit Compare Match { POCCFn Interrupt
POFSPn Request
POFSNn o T
POSMPn —
POSMNnN Q—o—" POCEXN
POCPLN > T
PR T

; Reload
POTCPn

POCPHnN

&18.9-8 BAr ik % A KA (PWM) 5= R EHER]

FEHL AP/ L 25 A7 28 POCPHN FH SR U PWME A 511 25 bl (FE AR X T, POCPN 25 A7 28 1 BEB AN W2 pp LD o
BPOTCPN = O, PCATFE#/E N 2L Y (PLO) 5 POCPLntMEAZEN, POCEXnS | EH%ipE ‘07 HPLO
PR BUE R H I, POCEXn#fi i ‘1 (AIEKS.9-9) ; HPOTCPn = 1M, POCEXnS |k it AH S 9% . 84
PWMJ7 R 1 d7 25 Ltk Duty = (256- (POCPHN+1) ) /256,
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R ES.9-9, 1K EHPOCEXns | Hfdefault(i; F14APOCPLN = O0HRS, POCEXn: |l H~F; 2 - 4
2 5IHPOCPLN = 01H. 80H. FEHHS, POCEXn5|HHIAHMN &2 b3 5 APOCPLN = FFHS | IPOCEXNn# $7 5

Write Register:
POTOPL=FFH
POCPHN=00H
POCPLN=00H

|
i
i
! .
| 7z
i 7
PCAO - ,
Counter ! il
| z
vz
!r/
[TUUTSTRURRIRTI
POCEXn :
i
POCEXn |
Jrormr
|
Period 0

Y

T Viiite Register’ T
POTOPL=FFH
POCPHN=01H

T Wiite'Register: T
POTOPL=FFH

77 'Wiite Register: T
POTORL=FFH
POCPHN=FEH

POCPHN=80H

"7 \wiite Register: © T
POTOPL=FFH
POCPHn=FF

h —

I |

i
1 3
|
'

B 45 f# % POCPLN 1, /A& 7POTOP 157
&]8.9-9 8f PWMETE &

16A7 Bk IR KA (PWM16) ThRg

1647 Ik 5 P FHIPWM IR 867 PWMAR 320, #5525 PCAO Counter [ty i B st . 7812007 30T, 16074 #/ Lk Bk BtPOCPN
FIoK 52 CPWMAE 5 AIG FL P I 1) [ PCAOT £ 8. *4POTCPN = O, PCAOTH4i#t AR UL it %5 472 POCPN{E UL, POCEXn
R B ‘07 5 MUHEEREE I, POCEXn#iti'E ‘1 , 4POTCPn =1/, POCEXn| M th A AR S KB - 5

) FRAE P 40 R 1518.9-10 7718 o

—r——————— T

POTOPH POTOPL

<.

POCPLnN Reload Refresh
... | POCCFnset1

PxCPS2~0 Overflow
+ Flag
Sysclk Overflow
Y 168it Compare CFo
Sysclk/4
Sysclk/12 - PRx T
5 Interrupt
Sysoled? | & | 4 Clear POMATN Request
TIMER4 ¥ PHO PLO < *
Eclo |5 [ POCCFn
Crystal/8
32.768k/128k
g Al mammn POCEXn
POECOMnN S >< LA
Enable Match
16Bit Compare S ax Q —o¢
POFSPn
POFSNn #
sk in o POTCPN
POSMNn_| POCPHNn POCPLN

&]8.9-10 16 A7 PWMEEAEE (BAHER)
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16467PWMJ5 1 5 4% e Duty = (65536- (POCPn+1) ) /65536

B R N E8.9-11 7R, A1k _EHPOCEXNnS | i defaultfti; JEi15POCPNn = 0000HIN, POCEXnHI i H!
S, FWI2-45351)POCPN = 0001H. 8000H. FFFEHIN, POCEXn 3 JAIAH M (&5 45 E 3k 7 . W15 5 POCPn = FFFFH5 | IIPOCEXn
Wi, FH6-84 MAFPOTOPHIPOCPN{A N, POCEXNS |4 i T «

CFOset 1,
POTOP,POCPn Refresh
| |

| wiite Register: ~ |.,. Wite Register; ., . .|, , wiite.Register: . .. . .} . . Write Register:, . . .. .} .. Write Register; . . .,.| . .. Write Register, . . . write Register:), . write Register., 1.0, _
- POTOPHZFEH POTOPH=FFH I POTOPH=FFH POTOPH=FFH '~ POTOPH=02H POTOPH=AFH " POTOPH=02H | i POCCFn set 1
| poTOPL=FFH POTOPL=FFH * POTOPL=FFH e POTOPL=FFH 5 POTOPL=FFH POTOPL=FFH! POTOPL=71H |
| POCPHN=00H POCPHN=00H . POCPHN=80H 2 POCPHN=FFH POCPHN=00H POCPHN=00H ]  POCPHN=02H | R
/

Pocpi:OOH , POCPizom : pDcTZWH Pocpr;m PDCTZOOH PDCPiZ?FHi Pocpi:mu H

PCAO
Counter

L i
POCEXn

(
1
_ i
POCEXn i | U
fereee ‘
i
i
I

i

Period | 0 1 1
| ]
i :

:

|
|

&8.9-11 166,PWMHETEE

16ALARAL B IERK T IAHIEE (XPWM16) Thk

AL IEPWM (XPWM) ZHAEE N 328 T — AR EORE B0 AL HER I PWMI T 71 . SARRL R 45 1E A2
B0, AR R I T XU R v . B I #% 5142 3 AOX0000+H #IPOTOP, 4X 5 X M\POTOP{#3E [11310x0000. *4POTCPn = OIff,
241 2811 POTOP U £ PCAO Counter 5POCPNUGHL, POCEXn#4iE & MK v ;1M 77 7 I #5413 0x0000 11 %5 5 # PCAQ
Counter5POCPNILH, POCEXn# A N . H{POTCPN = 18, POCEXNnT| ik I M AR s I . SEBLIR FRAE 40 R
K8.9-12ff7r. MULEL & AN, VCEARERIPOCCFNE ‘17 (POMATn=1) , g fei, W& 42— kPCAOH i .
M PCAO0MPOTOP ¥ 1T 41 [P F]0x0000%: Hi i, PCAOH bR ECFOtL &4 E 17 , Pl i, WIS F=4:—IKPCAOH Wi

POCPS2-0 ) cro 1
CFO

Sysclk
Sysclk/4
Sysclk/12 0x0000 16Bit Compare POTOP
_ 5 ) Interrupt
Sysclk/32 % A Decrease Count Request
TIMER4 x ] =R
ECI0 3 } POMATN
Crystal/8 PHO PLO
32.768K/128k ¢ Match
POECOMn Enable POTCPN

16Bit Compare
POFSPn
POFSNn 4
POSMPn R POCEXn
POSMNn > =
E— POCPHN POCPLN S Qe

’18.9-12 16f A& EEAMERE
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R ER LG, BURHHERAE v AR I S R BN . AL FRg P+ 2038 T Lz il

AR A& IEPWMBE L IPWM 43 35 2 1T FHPOTOP 32 X« $5e/N 3 #8564 2 L RE (POTOP ¥ 0x0003) , 5 K73 #E4% 4 164 - PWM
DHERA B Rpxxpwm = log (POTOP+1) /log(2)

TAE FAHR S IEPWMABL I, PHEE 5 — B BN BIPOTOPE, RGBS T4y 17 . 75— I 221 4 J 35 FL PC AO
fH%TPOTOP{E, SRJELE F—UHE BRI POTOPHPOCPR G R Hi. W FEI8.9-137~ 1641 XPWMBERE, ]
LA, PWMREE LS TPOTOP A, 14 1 FPOTOP £i, Jf HPOTOPHIPOCPN 2 {723 [MI{H £ PCA0R! X POTOPH I 5 51 55 3
H T+ POTOPFIPOCPN % A7 %% 5 # A A I 1) 2 ML, 8 A3 AE PCAO T U 7 HR BRI P A B 7% (LA AN 2 3 i 4 iy J
W TR K AE R LB AR

POTOP,POCPn Refresh
POCCFnset 1

CFO set 1

y

PCAO /i
Counter //

|
|
/ I
|

/

<
s e

i
! i ! i :
Period ! 1 o2 ! 3 5 i 6 i 7
i i : i i
i i

’8.9-13 16 XPWM FEE

L EAEPCAOIZATIN U POTOPH,  s5elif HARL, A ZAE IE B A AR MAE I . A POTOPTIRFFAAS, AKX PRI T AE
R sz bR LB X 5.
TAETAALLAE IERE I PWMAZR Fp,xpwim = fsysclk/2 X POTOP

16 BB IERK 55 A HIR (XPPWM16) H3

AN SR IEPWM (XPPWM) #2 BL T RS IEPWMEE R . SAIALE IE R, 1%l As 2 25 T XU A
XPPWMH] LU= A2 ks BE (1) AHAL 5 A UHE R (R PWMIE T o IS IR s BAE ] G 1818.9-14 7~ o 1IN 25 52 1 L OX0000 1 F)
POTOP, #& j5 X \\POTOP{#|11-£7 £0X0000. POTCPn = O, 41| #3H:POTOP I 44 #PCAOQ Counter5POCPnLEiL, POCEXn
KGR HACHE; TR N #8430x0000 4 £ PCAO Counter5POCPnULHL, POCEXn¥ &4k H F-. 24POTCPn = 1i,
POCEXn5 | 4 AR A I I . HJUCIE A BN, VCREHRENPOCCFNgE ‘1" (POMATn = 1) , #hWraif, &4t
—{XPCAOH M., *4PCAO Counter APOTOP:#: i3 1144 [7] 1]0x0000%: Hi i, PCAOH Wiki ECFO & E ‘1 , HFMin
Y, W=k — R PCAOH Wi [ o

POCPS2-0 i CFo
A
Sysclk
Sysclk/4
Sysclki12 . 0x0000 16Bit Compare POTOP Interrupt
— 3 —»
Sysclk/32 2 Y Request
TIMER4 g PRO
ECIO 5 ; POMATn
Crystal/8 PHO PLO
32.768K/128k ¢ Match
POECOMn Enable EOTCRn
16Bit Compare
POFSPn
POFSNn__
posMPn | T e POCEXN
POSMNn < | v =
— POCPHN POCPLN R o Q"
&18.9-14 16fr A IEMAMEE
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B R RIARAEAR LG, BURHHAG AR T 4G IR KA BN o AR HOS FRRRPE 2018 & T AL

AHIE TE PWMAES 25 AH 746 TE PWMAL R 1 -2 X SI7E T-POCPNATPOTOP % 17 S8 i S8 st 1H), 1% WL 1%18.9-13 5 %18.9-15.
ARG IEPWMH H I PWMTE TR B R 38 RIS S, X028 B T A& IEPWMIE7EPOTOP £ BT POCPNFIPOTOP 77 £
P, A ATE IEPWMI L 7E0X0000 A5, 5 HPOCPNAIPOTOP 2 A7 25 A o [RIEAHANE IEPWM—A 3T Y 1 TR B4k 355 )
KIEMRAAZE, Rk i R 4 SRR K, XAESUR Ok TR I I . ZEPOCPN 27 A7 45 M i Wz iy =043 2 5 1 [ —
AN HLPCAOME AR S CFOE AL 1% Wibs A7 AT F SR AE Ak T 4 1 100000 i 7 A= v i o

HARW BB FE8.9-15 178, W RXPPWMIESIA K AS L G 2445 POTOPE) , POCPNIKIXLZE My It Al H 3 & X
AN

| |[POCCFn set 1

: | |CFOset1,
. POTOP,POCPn Refresh

|

PCAO |
Counter |
\i

POCEX_n.I
i

|

POCE)ini
i |
Period: 1 2 6 7 8 :
i |
& 8.9-15 164 XPPWMETE &
AR IE & IEPWMAEL R [T PWM 43 #13 HPOTOP & X o /Ny #3 2L (POTOP A0X0003) , H K4 i Ky 1647

(POTOP# A0xff) .
B I PWMIRER Fpywepwim = fysclk/2 X POTOP
i E 25 tkDuty = (POTOP - POCPn) /POTOP
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8.9.6 &8
Table 8.31 PCAOkRE 2 748
98H, Bankl k-2 ivA 6L 501 Fafr %31 $ofr $1fr E:10VvA
POCF CFO0 - - - - - POCCF1 POCCFO
IG5 FEYE] - - - - - FEE] IEE]
g X0Al: 0 . ; - - - 0
(POR/WDT/LVR)
(e A= PLRS By
PCAOTH &8s/ e it 25 it AR &
; CFO MPCAOTH 2%/ 5€ I 2% \OXFFFF E]0X000034 H e e ATE B A7« 751 E 3%/ i 233%: H (CF0)
PRI SOV, ZALE 1 B S ECPUR M PCAOT IR &L . &AL A RE gL B 3hi50,
DA A0
POCCF1: PCAOMEHIHHIE/ L AR
1 POCCF1 1% AR UG IE sl He A7 B A . 24 POCCFLF I o VEI, S ‘17 KSa
CPU#;[|PCAO T Wi R4S R o A7 ANBE HHAEE 19 3035 006 55U 41450,
POCCFO: PCAOMiLO#EI/ AT E
0 POCCFO TE R YR UG B S I %A BB B A . 24POCCFOMP i SRFm, AL E ‘17 #9E
CPU#: i PCAO T W IR TR o %A A BE i1 1 335 006 55U 5 0.

Table 8.32 PCA{f fit 27 fE 4%

D8H, Bankl YA A 0A H5hr AL 34z H2fr XL A g:-10] A
PCACON - - - - - - - PRO
BE B
g LORER ) B ) 3 , - - 0
(POR/WDT/LVR)
IVE A= PLFFS L]
PCAOTH#3/ % I 2338 4T & il AL
0 PRO 0: 251EPCAOT /& I %
1: SCFPCAOTHHa%/ & I 4%

Table 8.33 PCAOJ = & {7 4%

99H, Bankl B B6fL H5hL BAL B3fL BofE -5V f--1oY 02
POCMD ECFO POSDEN - - - POCPS2 POCPS1 POCPSO0
®I5 B Pl - - - 5 %5 bl
LRI

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

(e A= DS L]
PCAOTIHEas /s it 88 ¥ tH P T AL
. Ecro 0: #%1LCFOMI
1: MCFOMEE A, FVFPCAOTHH 2%/ I 283k o 1) o it =k
AL EPCAOT EAs /e N #% s Y (CFOY KT i) B i A7
BN ARHHE FEAL
5 POSDEN 0: PCAO LAEFESYMHETR, 1IN %P CAOIL T LA F AR B Fr XUl A o, 24 e 2
1: PCAOTLAEAEXA, IEIiZPCAOI T LA B b 1y Sl i s i 2k
MPCAOYE & g BRI (0 —Fh i, CLB PR B 10 53 — ol Aot 2B A Aol i 5 2 T
2 POCPS2
1 y—— PCAOTIHEas /e i 28 b4 ik 12
XTI FPCAOTH SRS N i . BAES IR ‘PCANSHEG R’
0 POCPS0
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Table 8.34 POCPMn: PCA#i#/ ik 27 f2 8
9AH-9BH, Bank1l oy vA HE6hL 5L Far 3L F2fr AN SFOAL
POCPMO POSMPO | POSMNO | POFSPO | POFSNO |POECOMO| POTCPO | POMATO | POECCFO
POCPM1 POSMP1 | POSMNL | POFSP1 | POFSN1 |POECOM1| POTCP1 | POMAT1 | POECCF1
%5 /5 /5 /5 /5 B /5 B BEIS
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
ALRS PFFS PiHA
PCAOB R EFEAT
7 POSMPn 00: Hifife =X
01: HAFEmlad
10: A4
6 POSMNnN 11: PWM4iH:
AikiE R ‘PCAOBIRE#HE’
24POSMPN: POSMNN = 00T : FEde 7 ik Ar
OX: LB AR N T /e £ IE s fih % 77 X
10: MmN TAEZE Ui fil & 77 2\
5 POFSPn 11: B AR Hen TAEEAT v i Iy 2
BPOSMPN: POSMNN = O1iF: 3/ 5E i385 Rk 3Ar
OX: IELAR A I
IX: BRI E IR
MPOSMPNn: POSMNN = 11fF: PWMBE R i%kFE
00: EHEBIPWMIT
01: EF1667/PWMJT K
4 POFSN
A 10: FEFE1IGRIHIRAS IEPWM 7 3t
11: EFIGALAHAE IEPWMJT =X
HPOSMPN: POSMNn =10 GRFR#H TR AT
ELE PR T R A BE A
3 PXECOMn 0: 2R L Al fe s
1. ffg LB IR
HPOSMPn: POSMNnN = 00RT, %A AR S Rnar
0: POCEXn3| I 4% A~
1: POCEXn5| K = i
HPOSMPN: POSMNnN = 01FF, A7 &k s slar
2 POTCPn 0: POCEXn#| Ay H 4k -3
1: POCEXnT | J fo 14 8 A3 e i H
HPOSMPn: POSMNnN = 11K}, %A% PWMEE H BUR f# g6 A7
0: PWMIEH i E (Duty MK HEFE RO
1: PWM/z %ty (Duty i H A 20D
JUN .Y ARt A
1 POMATN 0: ANEEAH AT A VLSRR &
1: BN VC R &
R LB hs & T S
0 POECCFn 0: %5 1-POCCFnt i
1: HPOCCFnfi#E ‘17 B, AVHHI/ILEREN WGk
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Table 8.35 POFORCE 55 il Hi #2211 25 £ %
DCH, Bankl A $e6fr 541 EAfr 3 F2fr F1fr FEofr
POFORCE POOSC1 | POOSCO - POFCO1 | POFCOO
o= EWEE WS - WS Sl
HAE
(POR/WDTI/LVR) 0 0 ) 0 0
ALRS PFFS i
HR15|POCEX 1M I F7F4%, &4 RA HPOSMPn: POSMNN = 01 HPOFSPn:
POFSNnN = 1xEF &3
5 POOSC1 fg;;%i ‘0’ , POCEXL5|i4nH mira~F, kA L ULELHS, POCEX15] i
HEAE 1, POCEXLS| 4 G, kA LB ULELN, POCEXL5] i
P
HIROF| IPOCEXOM Y 77 4%, ZAr RA HPOSMPn: POSMNN = 01 HPOFSPn:
POFSNnN = 1xEF &3
4 POOSCO fg;;%i 0’ , POCEXOH| gy i, KA LU VLK, POCEXOS | itk
HEALE 1, POCEXOS| s G, 2k A tREC UL, POCEXOH] i
P
AR BRI ILECEE RIS (AL R 4POSMPN: POSMNN = O1E B30
1 POFCO1 0: AfFREHIVEAL
1: {FGESRABIVCHED, DU S A1) A Bhis %
BEHOFR B TE AL AL RF HPOSMPN: POSMNN = 01EFE 30
0 POFCOO 0: AMfifgam I UT A
1: {ERESRAIVCHL, VU TR 1 A 3his %
Table 8.36 PCAQ % s JAHAL 715
9EH, Bankl A $efr 501 EAfr 3 F2fr F1fr FEofr
POTOPL POTOPL.7 | POTOPL.6 | POTOPL.5 | POTOPL.4 | POTOPL.3 | POTOPL.2 | POTOPL.1 | POTOPL.0O
®g W W= W= B WA= s By =
ShifE
(POR/WDTI/LVR) ! 1 1 1 1 1 1 1
VAR PRFS i B
7-0 Fz(;T:OE_ ';)y POTOPL: PCAO TOPj& X717 (LSB)
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Table 8.37 PCAOT Hidp KAl i 771
9FH, Bankl ETHL $e6fr 541 EAfr 3 F2fr F1fr FEofr
POTOPH POTOPH.7 | POTOPH.6 | POTOPH.5 | POTOPH.4 | POTOPH.3 | POTOPH.2 | POTOPH.1 | POTOPH.0
%5 ] B/ 5 g B/ e g g
HAE
(POR/WDT/LVR) 1 1 ! 1 ! L 1 1
ALRS PFFS L
POTOPH. L e
7-0 (?/ Oty | POTOPH: PCAO TOPSE Xt i (MSB)
Table 8.38 PCAO L /4 $E AR BRAK 72715
Bank1 ¥ Z0A SHehL g1 1A $anr SB3L Fofr F1pr g-10] 1A
POCPLO (9CH) POCPLO.7 | POCPL0.6 | POCPLO.5 | POCPLO.4 | POCPL0.3 | POCPLO.2 | POCPLO.1 | POCPLO.0
POCPL1 (ACH) POCPL1.7 | POCPL1.6 | POCPL1.5 | POCPL1.4 | POCPL1.3 | POCPL1.2 | POCPL1.1 | POCPL1.0
54 B B 'S B FEiE] 35 FEAEE] IEAEE]
HAE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
ALRS PFFS L
_ POCPLn POCPLn: PCAOLLH/fie A7 A7 IR 1Y
(n=0,1> POCPLNZ {7 23 RAFL6A7 il HE RN KR 7 (LSB)
Table 8.39 PCAO Lb 45 /4 $E AR B e 7271
Bank1l ETHL $efr #5461 EAfr 3 F2fr F1fr 2041
POCPHO (9DH) POCPHO0.7 | POCPHO.6 | POCPHO.5 | POCPHO0.4 | POCPHO.3 | POCPHO0.2 | POCPHO.1 | POCPH0.0
POCPH1 (ADH) POCPH1.7 | POCPH1.6 | POCPH1.5 | POCPH1.4 | POCPH1.3 | POCPH1.2 | POCPH1.1 | POCPH1.0
By s s 5 5 s A ISHEE] IEHEE]
p=LVAIR
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
ALRS PFFS L
20 POCPHnN POCPHN: PCAOH#EM R w7 1
(n=0,1) POCPHN A7 88 fR A7 L6 Al 24 Een 1) s 72715 (MSB)

64



% SH79F1640

8.10 HH i
8.10.1 itk
W20
m AR
SH79F16404 204 Wi : SAAME KT (INTO-INT4, INT4AIL8AFKIRINTA0-47 L —A mEHhlt) , 34N & a8 by
GER2E3-5) , 17PCAO I, 2/NEUARTH T, RGN bk, ADCHIBIFI2PWMA T, filidifzzid i FILED i,
—ANTWIH, —ACRCH K, —/LPDH . SH79F1640 Wi HARAN S &5ty , Ty kb 20 g4t T MR il Rk o
Fiok, SHTOF1640 4 INTASLAE T AR sMEE b Wik i 773X, vl BLd I AP ds 1B B
8.10.2 H il A vra
ATAA]—AN v IR 528 P T ) 25 A7 2R IENOFIIEN L H AR B (A7 A BE 22, Sl e v ek 25 b b b Ir o) e . IENOZS /7 4%
BAET —ANERMRENAEA, TA LRI R W Wi RS TFEA R R, 200 EATE IR RTENO/ L/2 9 AH Y. [ 428 i1 4B
WEAL. EBASE, A B Ry iEo, I bk dkil.
Table 8.40 ¥) 2% T fL VT %5 A7 4%

A8H AL H6fiL H5hL SHARL 3L H2fr 1AL 1A
IENO EA EADC ET3 ESO ET5 EX1 ETK EXO
B i/ /5 B/ B/ B/ b b o

A
(POR/WDT/LVR)

Prdw= VA= iR
A T AR
7 EA 0: ZE 1L i
1: SREFATA ik
ADCH W o AL
6 EADC 0: ZX1FADCH ¥t
1: fLiFADCH W
B33 3% H H T SR
5 ET3 0: 2% 1l I #% 3 i 1 W
1: FUVFE N 2% 3% H b
EUARTO W fo 447

4 ESO 0: %% 1-EUARTO B
1: AVFEUARTOH B

B I 235%: H H T SR
3 ET5 0: 2% 115 I #4553 H 7
1: AV N #55% H r r
SR L SRR AL
2 EX1 0: ZEIEAMHH KL
1. FovFahasHbrL
ik Sl T A TIVA
1 ETK 0: 2% 1M dz ot v 7
1: VT B
S8 BP0 So AL
0 EXO 0: ZE 1AM 0
1. FoVFANEH R0

0 0 0 0 0 0 0 0
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Table 8.41 W fLiF % frdsl

A9H

SBIAL

Fefr & AA

HORL

IEN1

ESCM

ELPD EX2 EX3 EX4 ET4 ELED

ETWI

BIE

e

B B 1k B B ]

B

BAHME
(POR/WDT/LVR)

0

e

B

ESCM

SCMHBT S VFAL
0: ZkiISCMHik
1: feiFSCMH I

ELPD

LPDIT e vz
0: Z&1LLPDH
1: RVFLPDHII

EX2

AR A T2 SR AL
0: ZE EANRA 2
1: FCUFAMH T2

EX3

SN T3 SRR
0: ZX 1AM RT3
1: SRS 3

EX4

SHER R T4 SeVPAL
0: ZEILAMH T4
1. SeVFAhELT 4

ET4

RE I A4S H R T SO AL
0: A 1b5E I 24 v
1. SOVFEI 4 P b

ELED

LEDH W fa AL
0: %% |FLEDJ
1: AVFLED I

ETWI

TWIH BT SR vFAL
0: 2% -TWIH
1. RWTWIHHT
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Table 8.42 1l fLiF % fr4s 1

AAH

SBIAL

AL

5L

AL

3L

2fiL

UL

IEN2

EPWM1

EPCAO

EPWMO

ECRC

BIE

B

e

e

e

BArE

(POR/WDT/LVR)

e

B

BLBI

EPWM1

PWM1H i fa ¥ Az
0: A% 1EPWMLH
1: AVPWMLHI

EPCAO

PCAOH W a4z
0: #1LPCAO Ik
1: SVFPCAOH

EPWMO

PWMOH Wt SR 7
0: 25 FPWMOH
1: FLYFPWMOH

ECRC

CRCHIW faiFfir
0: Z5ILCRCH
1: FHFCRCH K

ES1

EUART1H W o 154r
0: %% IELEUART1H B
1: AVFEUARTLH

Table 8.43 FHWHEIE f1F 747 2%

BAH

SBIAL

ES

5L

SBafL

B3

H2fr

B

£ VoA

IENC

EXS47

EXS46

EXS45

EXS44

EXS43

EXS42

EXS41

EXS40

BIE

5/

I

i/

B/

e

i/

G

e

BAE
(POR/WDT/LVR)

0

0

0

AL 5

RLRE 5

L]

7-0

EXS4x
x=0-7

ShERFP W AEEREEAL (x=0-7)
0: AR AN Hrax
1: FeVFAM T Ikrax

TER:

(1) FTTFA) 55 OILIA KT, H G5 L1 B AR o

(2) ZFEFTIFAF i A, EXAFNENC FHIEXSAX (X =0-T7) FIMW 722070 &1 .
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Table 8.44 LED 1l 25 17 4%
EFH £V A Behr 547 ALY SB3L Fofr F1pr SBONT
ELEDCON LEDFY LEDCY
®IB W= W=
HAE 0 0
(POR/WDTILVR)
K= PFS PiBA
LEEDiiH Wik
1 LEDFY 0: i T 4
1: WisR I
LED_COM# ik
0 LEDCY 0: LED_COM <]
1: LED_COM$ i i3
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8.10.3 Hlirs
AN WHEARA A R WRE, Mo, RS BN AR ELL, AEP WL B RSB R WiAR AL .

%"‘BEPE[ﬁINTO/lrLE/I**BEP%ﬁINTX (x=0, 1) I, WiEepk ik, CPULENN R, tr&lEx (x=0, 1) #iif
T2 WHER PR SR, AN W B R AR, W RSP, SRR AL AR L, A0,

9F%B*E§?INT2/3F$&I~%BFFﬁ‘ﬁINTZ/SHﬂL, QR R W I E R, CPUZEMIR IS, P Wrbs A7 IE2/3PIE{FE0; iR+
W SRR Sl K, A R W o A E S BB b W s, AN A AR )

SNER R BTINTA 2L iy, EXFLIAEZETIKIFAX (X =0 - 7) AraSAr &4, INTAIL7AS PRI = —ANrp i bk, b
B TR A B (HSE W RINTA Sy Pl R i, AR AT RERH G B, A2 INT A Wil s | AT 215 5 i B
il

VERUE AN T A5k, (U AP WTRR RS A AT5 R 52 AN o R AR S AA I A, BRARIZ B 5 [ IC BN e Thfg

ERTERITWT, S L3 SRR RIS, T3CONZFAER TR WrbraEfr &1, =2k it 283 iritisk, CPUTLEmN H b5,
TF3tREMAT M A Bhi50.

ENTERATWT, NS4 T EEs i N, TACONZFAESS I TRAT bR EA B, P B as4rh ritsk, CPULEm N F Ik )5,
TRAFRE A H 3750,

SERTEEHNT, I 2e5 B A N, TSCONZ RS TRS Wi bRE A7 B L, 77k B iS5 g sk, CPUTE M N T i )5,
TSR & WA H 3h3E0.

AT, SCON/LZ 73 (FRERITIR AN, > EEUARTO/AH I, CPUZENINRING, 45 A LB [ 350,
Fs b, AR S R A A W R WA S R R W, AR AR E

RN BHEIEPWT, SCMA I 8IISCMIFFREN B, F=ASCMANT, Frik hiEHE0.

ADCH i, ADCONZERSIIADCIFFR G E LN, P7A:ADCHIMT. ks 420 #1450,

B o W AT ARG A A R T AR AT, R S R A P, X R4S R AR A, SRR R L AR AR O.

PWM1/25 i, PWM1/2 2357 1 12bit PWMARSER, 1oy A7 48 A i 5 I i #H35 0.

LEDH M, s EALLEDIF/ICOMIFE LS, F=/ELEDH M, FrakLa &0,

TWIH B, FWibr&EM TOUT, TWINT, TFREEEER, F=ETWIFE, =3z dlin g, i B0l EwEo.

CRCEIH MW, CRCCONZH7a4CRCIFIRENE LN, F=ACRCH K, Frkh KO,

Table 8.45 A Wik & 25 478

88H ¥ Z0A oL $5hr Fapr $3fr F2fr F1pr Fofr
TCON - - - - IE1 IT1 IEO ITO
BRI - - - - BIE =t k=t Edk=t
BhifE
(POR/WDTI/LVR) ) i i ) 0 0 0 0
kTR MRS PiAA
Ex A1 W Sk Aw
31 x=0, 1) 0: rh bk
’ 1 HlbiHE
Tx AR W i & 7 =X,
2, 0 x=0, 1) 0: fEA-Flk
’ 1: RS A
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Table 8.46 ANl Wiks ik %5 77 4%
E8H BN Fopr g1 0A Fapr H3fr F2pr F1pr ZBONL
EXFO IT4.1 IT4.0 IT3.1 IT3.0 IT2.1 IT2.0 IE3 IE2
B W= =t B BE By s TS By
ShrfE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
Prdw= VA= PiHA
SR W A R AR AL
00: fHL Pk
_ 01: FREwfilk
-6 IT4[1:0] 10: TR Ak
11: WAk
ITA[L:0]4% il 716 W7 48 v Wil R FH ) —fl iy =X
SR W 3 R AR AL
00: f&HL Pk
5-4 IT3[1:0] 01: TREHTfilA
10: LT bk
11: WAk
S350 b W 2t R AREAL
00: ikHL Pl
3-2 IT2[1:0] 01: FREATHLA
10: _LFHu bk
11: WAt
SR A W 31 SR AL
1 IE3 0: JCH Wik
1. thigri
SN T 218 SRR AR AL
0 IE2 0: T Wik
1: i
Table 8.47 4N Wrabs & 547 4%
D8H BN Fefr g1 0A Fapr H3fr F2pr F1pr ZBONL
EXF1 IF47 IF46 IF45 IF44 IF43 IF42 IF41 IF40
BIE k=t W= g k=t W= s By =
ShrfE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
K =t VA= PiH
Fax SRR BT A RN, IFAXZUBRATEO
7-0 x=0-7) 0: JEHhbrii K
1: AWk
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8.10.4 Wl &

YA, R TR SRR, AH R A T ) B b AR R RS . T ) A R R e b
5 .
8.10.5 WL

BEAN YRR T A E A R I e —, B E0E E L IPLO, IPHO, IPL1, IPHIA AR RS2E. {HOVL
Au] BEch T TR IPHAPLES S, e P h = RSy (BREMA) o IR SRR W R

Wi 8 — A T IR S5 R i, R S S i R T, (ER B [ 0 S 2 BAR AL S 4 1 o — A TR b

Wi 7 B 7o 2 R T R 45 R ) AN I G e AT AT R W o SR AR ) R W 2 8 140 o 0t ) A R R R, R e R e 4 R
W HA R

U SR R4 2 2 14 R W AR 54 R 3 R i ] e 5 PR O, S PR D T R R SR e R

FBE IR K LA 3 2 A e R A A SE R B, 2 (R ER s e IR I e PR S A O 58 2R Y

SH79F1640

TR SE R
LA
g
IPHx IPLx T
0 0 H0 U fRthsegd
0 1 a1
1 0 G2
1 1 R3 (mmhtgo
Table 8.48 H il e 445 il 75 1725
B8H, B4H BN 10 540 gapr 341 F2fr LA Fofr
IPLO PINTL PADCL PT3L PSL PT5L PX1L PTKL PXOL
IPHO PINTH PADCH PT3H PSH PT5H PX1H PTKH PXOH
5 FEHEE] E9iE S FEHEE] 5 pS9EE] RIE EdIE
BALE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
B9H, B5H H7AL 64z 5L SBARL H3fiL H2fr SB1AL $HofiL
IPL1 PSCML PLPDL PEX2L PX3L PX4L PTAL PLEDL PTWIL
IPH1 PSCMH | PLPDH PEX2H PX3H PX4H PT4H PLEDH PTWIH
] P 5 5 PG B B Bs ETIC
BAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
A émS R fFS Bi B3
IPLO[7] PINTL/H PWM1, EUART1, CRC, PWMO, EPCAOH Wiflst it
IPHO[7] JEE: PWM1, EUART1, CRC, PWMO, EPCAOQ ML sERIL = (Lo ik &
IPLO[6:0]
IPHO[6:0] . NP
IPL1[7:0] PxxxL/H AH R Hh BT Yoo I 4 2% 20k ¢
IPH1[7:0]
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8.10.6 W T AL

HH TR SRR LA PR S PRI . T TP Wi I ) _ T HR R . R — MRS E R, IBACPURIREIE
T RS AN KEBIEA (LCALL) WAL h W RSS2, H i A I LCALL S B T HIE ] 25 AFBH AR«

[ 2) b B = g AR S R P T e IS AT

AT IR PAT PR ARG — A, S22, IEESATIIEA5C AT, AT WG R AE A R0 R .

IEAEPAT & — 4 RETIEE U 0l 5 & /25 IENO\LEL 2 IPL\HIFE 4. #52, ZERETIEGE 525 IENO\LE 2 IPL\H )5,
Aoty AR, mRDIEPIT RIS 2 FA SN .

PER: 7 IR0 i iy 2 45155, FEMEIIN], 3 TP 1 H B LA 7 15 2 RSB R T A e R 25 4%
Bk A T B ER s R, JFEA L 1l FE— N F0 J B R 2 g 7 5CH ik s

A ILCALLIX 1 R B TR

F———-[C1}>l= [Col—pi= {C3}——>}-{ C3~Cn }-+@—{Cn~Cn+7}—Pla—{ Cn*8 }—>
Interrupt lrgg;l;?t Interrupt Long Call to Interrupt
Polled Generated Pending Interrupt Vector Service service

—I_l_l_l_l_l_l I — 4 —_— I - — L ]

Interrupt ' N ! '
Latched

b e [ B[R]

P = AR I LCALLIERR P B8 T I P B R AMERR ((EARAEPSW) SR S5 K AR BV mh IR 1 ) d il (2 [ i v 58D
FENFRPHAs

HHT IR SRR AR e H L T 4, BIRETIHR A 450 . RETIHR A0 S1AbBLA% TP Wi R4 R P 450K, AR HEHEAR T W 21 g 1,
FERNFEPIEES AT 52 Wi IR 45 F2 P 5 F2 P R B SRk A5 1R Ky . RETHE At nf LUR [F1 2 ok M bk S0 AT, (E2 Ik
PG TR GAIRN A — AR — e R R W ma Ny, XFER T, AR — LA BRI e Wk A < m aY
8.10.7 H M7 i N B 1)

TTRA I — NPT, AN T PR SRR R S L RIS (RS R B B . I B S IR FERAME E R T A
BLAS ], CPUSTESR = AMHLAS A=l WiRmNa R, 4R RvE, 78 F— N e 3T I M@ LELCALLYE 24 18 s
SR IR FET, R W AR . LCALLYE A FHRR /T 75 L7 A HLAR B . DRI, SRS s SR B TF LA AT Hh IR 5 (1)
IR B DT EI+T ARSI

2 SR DM TR A 0 = AN OS2 LA, rp T g S ISR 5 e o dn SR A1 B AR S R R T IEAEBRAT B I S AR N TR B e
T IEPAT I W R 25 FE P I

WMBIEEPAT TR 1B A AT BB 5 — A, BUNEERITRETIFE S, WSEIEERITIIRETIFG 4, #2841,
A 5E s N — 4482 T K I TR 20 LS I Can %48 42 167 B /EEUWDIV, MULIES) , #FFRGH BB — Al
P TN ELCALLI AR 7ANHLES I, A 1) m )3 B [ 248+ 20+ 7 HL A8 i 481

FTLA, w7 s 1) — MK T LOANBILES T /N 374K L3S A 1
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8.10.8 4 Wis A\

SH79F 16407 54N Wi N o AN H BT0-343 Sl — AN I WrdE, A5 W47 84N Hh Wi St 2 — AN b W s stk
AN IO/ AT LIE i U TCONPFAZ A ITL, 1ITOR SRIE P2 i P A B2 1w i » M1Tx=0 (x=0, 1) I, B EiINTX
(x=0, 1) 5IAEHE bk ZITx (x=0, 1) =1, JMEHWRINTX (x=0, 1) Ak, EX MR, dnSRpEEs]—
ARG EEIININTX (x = 0, 1) 51 ESRAh S s N AN RGN R IR AR HESF, TCONRFAZRR 1 B i SR bR A
B, R—AhWgk. oM G | AL A ERAE UG N R B P R S R R 2 D LA HLAR W DA TR RE 8 Bl
RGPS

A2, 34300 — NI TR, AN ET2/3/4 ] LB R B EXFORAAAR MITX (x=2, 3, 4) , EFEH-TlE
BRI R B A AR . MITx=00 (x=2, 3, 4) B, AMBHEINTX (x=2, 3, 4) 5IHMEHEPAlk; MITx (x=2,
3, 4) =01, AMEHEINTX (x =2, 3, 4) N TR, FEXAMEF, —AKAERININTX (x=2, 3, 4) 5| L%
REENETHT, 1 NN, S REESNAN R MR T (SN2hSample Num) , EXFOZ5 A7 8 I b sSkbr AL &L, &
G R . T8 W7 5 R R SRAE — I, 3\ 75 B HEP 0 24 R 25 /D SN JE B U AR BE IS 4 IE A R EE 2. 2
ITx (x=2, 3, 4) =11, AFFWINTX (x=2, 3, 4) IR, AT m T R EE il 2 i 2 — S i sk o

WA R B, TR ko, AR R T N 2ok o T R A AR SNAS B T (D) B, RS B R SNA
WG GaD P PR O T RE g B MFIEXE 1. MR PRSI IS, CPUHAZIEIEXEO.

WU AN OGS, AN IR A — EARFEE KA AL, A B AETE R R W b, i R R 25 SNASRAE
FAWY . G R A R B 4% 5 R T AN R TS IR iR, U222 R — Ik P e 24 R 7 A P IR 35 B R AR B IEX (x =2, 3,
4>, Ry RS SR

oP T SRRR IS Al 43 890 G R34 28 SRR VR B 7T DL B EXCON B AR BRHEAT IR, o6 A A ) o ey S R

AhER W ARR T BAT R 2 b Wik g7 04, HAME 0, 14RPESRAL.

Y SH7IF16401E N 25 R Bl B, P T S AL B AR 4R 2L TAE, I BREEE =T,

IXPS[1:0],x=0,1 IXSN[1:0],x=0,1

_L Prescaler Sampling Num
> 1,4,16,64 > 1,234
System Clock

\ / Interrupt

INTi Request
PxCR Sampling IEi |F—»

x=0,2,3,4 A
B o [o_v o
v N

ITi[1:0], i=0-1

\

ITi[1:0], i=2-4
The Block Diagram of INTi

PER: S) A IBI0-3 1Y BT il 7 A AT TR 55 FE /7 I B 1 SYBEFT0 - (58 75 A #7i8 [AFA0-46 LA 2117750 o

>1 machine Cycle

< »
< >

’ \ High-Level Threshold
\ Low-Level Threshold

S \

<
< >

>1 machine Cycle

Low-Level Threshold

< >
€

>1 machine Cycle

S TR
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Table 8.49 A& I RAEICEES il 5 £745%

8BH, BankO

SE7hL

£ A

SE50L

SEafr

34z

SE2fr

AL

£ VA

EXCON

11PS1

11PSO

I1SN1

11SNO

I0PS1

IOPSO

I0SN1

IOSNO

BI5

G

TE

5

G

TE

5

G

e

HA{E
(POR/WDTI/LVR)

0

0

0

AL 5

RLRF 5

L

7-6

11PS[1:0]

S ER R TINT ASRAE e B 2003 L S AL

00: 1/1
01: 1/4
10: 1/16
11: 1/64

5-4

11SN[1:0]

AMER rH BTINT A AL AR UL R

00: 1
01:. 2
10: 3
11: 4

3-2

IOPS[1:0]

SMERHITINTO, 1, 2, SFRAERSSHTH LI HEAr

00: 1/1
01: 1/4
10: 1/16
11: 1/64

1-0

I0SN[1:0]

SMEPRTINTO, 1, 2, 3EEERRERBOEFRAL

00:
01:
10:
11:

A WN P

JEE: ZA0SN[1:0] = 11, MSf##70,

74
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8.10.9 BT &
rh TR 5wk S SVFAL L7 ¥ VA BHNEL | THS(CES)
Reset 0000H - - 0 UnmgD -
INTO 0003H EX0 IEO 1 0
TK 000BH ETK IFERR+IFGO+IFAVE+IFCOUNT 2 1
INT1 0013H EX1 IE1 3 2
Timer5 001BH ET5 TF5 4 3
EUARTO 0023H ESO RI+TI 5 4
Timer3 002BH ET3 TF3 6 5
ADC 0033H EADC ADCIF/ADGIF/ADLIF 7 6
TWI 003BH ETWI TWINT 8 7
LED 0043H ELED LEDIF+COMIF 9 8
Timer4 004BH ET4 TF4 10 9
INT4 0053H EX4+IENC IF4X 11 10
INT3 005BH EX3 IE3 12 11
INT2 0063H EX2 IE2 13 12
LPD 006BH ELPD LPDIF 14 13
SCM 0073H ESCM SCMIF 15 14
EUART1 007BH ES1 RIL+TI1 16 15
CRC 008BH ECRC CRCIF 17 17
PWMO 0093H EPWMO PWMOIF 18 18
PCAO 00A3H ECFO CFO 19 20
PWM1 00ABH EPWM1 PWM1IF 20 21
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9. HBINAE
9.1 Touch Keyfi##a oh &k

TKU1

o
o
Key3
O@=—"
Key4 0/ _______________________________
o | I
I npul
o o IVREFIO] griort) |
O l l
| |
L o o : :
5 o | |
kts |~ : Touch Key L
— ° | Logic Circuit D15-D0 Data Output |
| |
_o/ | |
—o/o——4 4 _____ |
Key18
— —0/0——1
Key21
— o
Key22 —0/ Cc1
— o5 10nF~100nF
Key23
—o/c :I:
Key24 —
— o o =
REGHER

ThReHhR

SH79F1640p g filifbidac il Dhrebidh, I KRgIEE20 M &5t .

SH79F1640 Py i fil 1o S Th RE B TAE W ok i, S MY T oM —ANC L %Y . CLHL AL B 10nF -100nF2 8], ZERAE
FH10%k LA FREE S 2 . XTRA I FEL 28 NP O M - HL 2% . CLALZ T R 5 52 B i B AR 5 LA B fid BB e B o 1A 15 2538
MRS, AN, REEUVEERE, AR, REVEBRIT.

b g B A T b K R I 1 20 M, AT I B AE IS TKUL-TKUBSK I HE,  Aefg ik — i i i M i A 4

FEOCHL 27725, IS 5 A7 A FSWLAT ATFSWOAT IEHE . BN T ARSI EFF2MER2M UL N AR o i i SR bl py e T
W s, Al IS 2 A7 28 VREF LA FIVREFOAT 6 8¢

sl e e T o P A7 A TUNE L7 FITUNEORE SR Aff PR 06T B AS [F] (1 CLAN TAESTR N $ils a5 A7 2 (E M A e

FHERFERBORYE SE bR, nERRZ UCRFE, 7 RER ) —UCRFESH, B2 A sh3AT 2 UCRFE LL (BT 1)
(GRS, B, EEEUCTRE, F7F9TKGO/DONER B 1, Jishi s, BirEa RRE6UIE, 261K
REEHBAT AL, BB — AN KM — AN 5R/AME, 58U IR R PO B RN E R CLAfS B S5 3L, S 2116407 $0 25 4795 -

280 R R AT 28 B B 28 WA WK R EL, B H 4 R R T I6A MR, RUOyiaH 4 Rt i, wrdir
IFERROZEDL, WIS by vl mi N b W 25, SR, P TR0 R RECE A7 28 B kN 5 BT R 20 N — . — &
B 1607 HdE w8 WA N K FFRFFH. W1 KT FRFFH NCKE 9t 55 502 7 9 10 B s {E sk /)

fib B e AT DU RIS DL 7= AR P TR S, TR =2, T AT P bR R AL 5 B AT TP T TR

(1) HBR A NS, WHEEEE R, SRS IFERREL, W EZIRREE, REUKE LY AR A SE T —

WEF B, APAT S AR MO RRE . R AL R m i W, R 28Ok R BT A7 2 (H ) -

(2) RS B hR 5 TKGO/DONE B 1, Z24: H BRI FL et HUR A A5 1E 3, R 5 24 b S IFGOE L, JEI

PP g B bR, F P NAER10uS)E, EHBSN N — IR,
() L G, WARRAERT, FhWibs & IFAVEER L,
(8) FRILBETHOI R, MM I, P TEREAZIFCOUNT &L, P 75 Zd /i 7 o

76



% SH79F1640

BT RN R BRI R

(1) R T T I e e o

(2) TAFARTKCONAL &L, A v/F s fac s pi b T4

(3) BEITKINAE . ZH WLV rep MR BN RN 5

(4) V2807 JHN R B % A7 4 5

(5) BAFAEI 10US;

(6) H 174 TKGO/DONER B 1, o Bt 41H;

(7) hir= 4, TKGOTE{F: H 3hi%0;

(8) hbrkr&EALFIKT: IFERR, IFGO, IFAVE, IFCOUNT
WIRIFAVE = 1, 3280 % /7 28500H - 52FH (MiEA IS LN T 2D, PRSI 4R, $UT P IR9;
WIRIFERR = 1, 277 80ia 5 AR, THIFERRAFRENS, TR SR BT Ao E, BBOKERSUE, &I
g SR P EREE
WIRIFGO = 1, Hfshles Baha iR, EIFGOMbREAL, IR A5 BEEH H fH shi 4l
WRIFCOUNT = 1, 8 4iut-oss H A%, THIFCOUNTRIFRESR:, WP ACL. REEIRS, T B 4.

(9) —dlHZ R k.
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BAERER

START

A 4
TKCON =1

CHOSE CHANNELS REGISTER:
TKU1-TKU3

v

FUNCTION REGISTER:
VREF[0:1] ,VTK[0:1] ,CMPD[0:1] ,VTK[0:1] ,RANDOM
[0:1] , TKST[0:7],FSW[0:1], TKRANDOM][0:7]

v

28Bit AMPLIFICATION FACTOR REGISTER:
TKDIVO1~TKDIV04

| TKGO=1 |

>
A 4
WATING FOR THE TOUCH-KEY
INTERRUPT PRODUCE OR
SCANNING TKIF.

v

TOUCH KEY INTERRUPT

CHANGE 28Bit
AMPLIFICATION FACTOR
REGISTER

YES
| IFAVE=0 | | IFGO=0 | IFGO=0
A, 4
READ 16 Bit DATA
| REGISTER | | MINISH Cx
4

END
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9.1.1 &
Table 9.1 fili 454248 o) R 42 ) 25 A7 2%
C1H, BankO F7HL Fefr 54 Fapr 3 F2fr F1fr FEofr
TKCON1 TKCON - TKGO DATACON | MODE - FSW1 FSWO
/DONE
®I5 W - W5 B W= - TS =
ShrfE
(POR/WDTI/LVR) 0 ] 0 0 0 ] 0 0
ALRS RN LB
iR g5 ATV
7 TKCON 0: 2% 1Ml b T4
1: SOV A
B BB B AL
5 TKGO/DONE 0: A B B H B Fck i 45 TR
1: BB F A B AR AT P 4
JiLik gt g TR A ke
4 DATACON O:  finhc o e iy HH 50 Ay TSR 2R 00 25 A7 A e B 1) - 40
1. sz bat o Bl b b b B T A(E
fi B R AR I AT
3 MODE 0: EFE AR HIREKAE AL S
1. BEFETE LN RRAE S 24
00: FBERFELR S B, D15-DOKN 1UCRAE T4
1-0 FSW[1:0] OL1: LB RAEIUCHT HH &, D15-DON LUCKFEMISFIME (2 Bikdm RAE K dw/IMED
10: FERAR6 U A, D15-DONAVCRAERI M (FB i KA M dse/MED
11: FAERAEL0VG A, D15-DONSUCKAEII - HAME (2 KB S dpe/IMED

PER: G FEMAE IR 2 g I BT B I BRI, JEIT, DI F 47 1775 TKDIVOL - TKDIVOA4 /i
RIFA0.

Table 9.2 fil #5121 L RESAR A2 1 25 7 4%

CFH, Bank0 oy vA HE6hL k=AY A Far 3L F2fr AN SFOAL
TKST - ST.6 ST5 ST4 ST.3 ST.2 ST.1 ST.O
®I5 - W5 W W5 W5 BIE k=t Edk=t
BAE

(POR/WDT/LVR) ; 0 0 0 0 0 0 0

Préw s Vi A

) R B B Th RE PR 5 I A
6-0 STIE:0] FAITBITKST = ) B TF %

MR MG FEAT = OSCITKST : TKSTRA L2744, B AR2, LG (7ot N FET2h1, WFF#HU Y F5
HTEH2 5
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Table 9.3 fi 5 % FEMAR B AL B 75 A7 4

C2H, BankO0 FhL Fefr g1 0A Fapr H3fr F2pr F1pr ZBONL
TKRANDOM TKRADON |TKOFFSET| TKHYSW - - TKOSM [RANDOM1|RANDOMO

BE e B B - - B ] ]

HAE
(POR/WDTI/LVR)

ALRS PFFS PiHA
i B B D LR A BB

7 TKRADON 0: 2% 1M B di B B ATLA R T fig

1: FIIT Al BB LR T R

i A M AT RE AT
6 TKOFFSET 0: 2% 1Ml B bz g 1 3
1: FI T b

e b LA AR W IR e
5 TKHYSW 0: 21l asinrml i g
1: FIFFLCRas i ml Al R
fob R R ME R S A
2 TKOSM 0: #MEFHl [ Mk B
1: MR GRS A )
BEDLEL B R BAL
00: TKSTHiHLEIBh+1
1-0 RANDOM][1:0] 01: TKSTHHLEIZh£1, +2
10: TKSTRaMLEIZh+1, +2, +3
11: TKSTRaNLEIEh+1, +2, +3, +4

YEE: Design spec: AGPLE )i BN GhiF 352 2 el 90

(1) Z5TKST Y I A GEHTT LB = 204000 N GEEFRO0 G 4%, VY747 H 30 400, OLFRY. “HTKST G4
BFLL LT, TKSTRERIALZPT R 2 557 5

(2) UM PEFLAERMEN TR, AEMERILAETTIINT [ 2 BT TK P74 O, H B TK T4 R ia F 2  E, 1HPOSS,
P1SS, PASS, PS5SS &7 KA@ML TR 71 (R Z [T H M TEL-19 Key ) o #AEERTEIRS)BE 7 9 1E 5 HILI3 .

0 0 0 - - 0 0 0
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Table 9.4 fil 3% P Wik G 07 277748 GZ A7 as L AEE0)
C7H, BankO B|INL BT g 100 AL XA - V2A XA FOhL
TKFO - IFERR IFGO IFAVE | IFCOUNT - -
®I5 - WA= W= B WA= - -
ShrfE
(POR/WDTI/LVR) i 0 0 0 0 ) i
K=t PFS PiBH
B A5 R u S Wb &AL
6 IFERR 0: IBH 4 R iy A
1: IBEEE R E A ER s H R
JasE AR P WIAR AL
5 IFGO 0: JBahfEs AREix
1: JBBhE 4R, A b iy
AR R P MR EAL
4 IFAVE 0: FHiARL R
1 ARG HT A Wy
R B8 AR B AL
3 IFCOUNT 0: RV ECA N H
1. PRS0 B

Table 9.5 K ABEF A7 4%

C3H-C6H, Bank0 BTAL $efr 540 -2 1A F3hL #24r BT $Ofs
TKDIVO1 (C3H) DIV7 DIV6 DIV5 DIV4 DIV3 DIV2 DIV1 DIVO
TKDIVO02 (C4H) DIV15 DIV14 DIV13 DIV12 DIV11 DIV10 DIV9 DIV8
TKDIVO3 (C5H) DIV23 DIV22 DIV21 DIV20 DIV19 DIV18 DIV17 DIV16
TKDIVO04 (C6H) - - - - DIV27 DIV26 DIV25 DIV24

®I5 g BRIs e Eaic w5 5 w5 w5

(POR%N%{'I%LVR) 0 0 0 0 0 0 0 0

hr s FLFF5 BiHH
TKDIVOX AR ZRIIARR " \ . A
7-0 w14 DIVO - DIV27: SN A27 A S A L SISO R AL, AR, filft
‘ FRRAS B R R K

TER: LS MBIZ R 5 ) AL R T 2SI BRIZTESE, LT, DA F 4077 77 7 TKDIVOL - TKDIVOA4 /i
RIFA0.
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Table 9.6 i 1) Fehl 25172

BCH-BFH, Bank0 BINL 10 540 gapr F34h1 F2fr LA Fofr
POSS (BCH) - P0SS.6 | P0SS.5 | P0SS.4 | P0SS.3 | P0SS.2 | P0SS.1 | P0SS.0
P1SS (BDH) P1SS.7 | P1SS.6 | P1SS5 | P1SS.4 | P1SS.3 | P1SS.2 | P1SS.1 | P1SS.0
P4SS (BEH) - - - - P4SS.3 | P4SS.2 | P4Ss.1 -
P5SS (BFH) - - - - - - P5SS.1 | P5SS.0

BI5 EAkE 5kE ST B w5 5 5 BIE
BAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
R4S L5 BiHH
PxSSy Wi 1 T REHE
7-0 x =0-1, 4-5, 0: fENIO
y =0-7 1. VR Rl 5 1
Table 9.7 ¥Hl 14 A 25 478
B7H, BankO BIAL Fefr F5hr Fapr 3fr Hopr £V Hofr
TKW - - - TW.4 TW.3 TW.2 TW.1 TW.0
®IE - - - Hig Hik Hig Hig Hig
BALE
(POR/WDTI/LVR) 0 0 0 0 0
A émS RS Wi B3
A NS B

HTKW[4:0] = 00000bFF, %41
B TKW[4:0] = 00001bF, %42
HTKW[4:0] = 00010bF, $%%#3
B TKW[4:0] = 00011bi, {544
B TKW[4:0] = 00100bFF, %45
B TKW[4:0] = 00101bF, %46
ZTKWI[4:0] = 00110bI+, %47
L TKW[4:0] = 00111bf, %48
24 TKWI[4:0] = 01000bI+, #%%#9

4-0 TW[4:0] 4 TKWI[4:0] = 01001blKf, 410
4 TKWI[4:0] = 01010bIKf, 411
M TKWI[4:0] = 01011blKf, %412
4 TKWI[4:0] = 01100bIHf, %413
4 TKWI[4:0] = 01101bM}, 414
M TKWI[4:0] = 01110bIKf, #%4#15
M TKWI[4:0] = 01111bl, %416
4 TKWI[4:0] = 10000bIKf, #4117
M TKWI[4:0] = 10101blKf, %422
M TKWI[4:0] = 10110bI+f, #%4#23
M TKWI[4:0] = 10111bI, %424

TER: 1R T IR (L BN s Bvids (A LA RS T T I 1 B BT L Bl o 2 ZF 7 s Ky N B AR A7 s o
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Table 9.8 Ll Hi R L A7 (7 5%

CEH, BankO

SBIAL

AL

5L

AL

3L

2fiL

UL

HORL

TKVREF

VREF1

VREFO

CMPD1

CMPDO

VTK1

VTKO

TUNE1

TUNEO

BIE

e

B

EE

1k

B

P

e

B

BAHME
(POR/WDT/LVR)

0 0 0 0

ETEE]

BLRF5 B

7-6

VA PR v S A
00: Vger = 2.0V
01: Vger =15V
10: Vger = 1.0V
11: Vger = 0.6V

VREF[1:0]

P15l ) AL
00: #18 X tsys
01: #4116 X tsys
10: #4132 X tsys
11: #4164 X tsys

CMPD[1:0]

3-2

OP#rH s i #Ar
00: VTK = 4.0V
01: VTK = 3.0V
10: VTK = 2.0V
11: VTK =1.2V

VTK[1:0]

1-0

P CEURNEING ki S A
00: %EH}256 X tsys
TUNE[1:0] 01: %ENH}384 X tsys
10: ZEW512 X tsys
11: ZEW640 X tsys

VREF[0:1]
00: 2.0V

01: 1.5V
10: 1.0V
11: 0.6V

OP output
VTK[0:1]

SW1  \-------- —_— 00: 4V
s 01:3v
: 10: 2v
T E 11: 1.2V Output
. o o
l\ l\ sw2
Cx2 Cx1 Cc1
OPHrii i E 7~ = Bl
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Table 9.9 &8I & /745

C9H-CBH, Bank0 BIhL -1 0A 1570 AL SB3HL 241 BASL HOAL
TKU1 (C9H) TK8 TK7 TK6 TK5 TK4 TK3 TK2 TK1
TKU2 (CAH) TK16 TK15 TK14 TK13 TK12 TK11 TK10 TK9
TKU3 (CBH) TK24 TK23 TK22 - - - - TK17

5 SEHEE] E9iE S SRS 5 5 RIE BRIE
(POR%V%%LVR) 0 0 0 0 0 0 0 0
A émS R fFS Wi B3
BRI R AL
7-0 TK[24:1] 0: Bhid iz
1. P HEHZIR

YER: 4TKUL - TKUSFIRALr BOHT, T4 F 178 1 TTA0 1), B 2 1 1 158, #1740 9 MTKUL - TKU3
HITKL - TKA7, TK22 - TK24 051 C 7 #7744 7 1920 1 1818 .

Table 9.10 1647 #5774 (i EIRAM A R & 7748 )

Huht Ey(vA $H6fiL 54z £ LA 34z 24z ENYvA SHO0fz
500H TKO1L D7 D6 D5 D4 D3 D2 D1 DO
501H TKO1H D15 D14 D13 D12 D11 D10 D9 D8
502H TKO2L D7 D6 D5 D4 D3 D2 D1 DO
503H TKO2H D15 D14 D13 D12 D11 D10 D9 D8
504H TKO3L D7 D6 D5 D4 D3 D2 D1 DO
505H TKO3H D15 D14 D13 D12 D11 D10 D9 D8
506H TKOA4L D7 D6 D5 D4 D3 D2 D1 DO
507H TKO4H D15 D14 D13 D12 D11 D10 D9 D8
508H TKO5L D7 D6 D5 D4 D3 D2 D1 DO
509H TKO5H D15 D14 D13 D12 D11 D10 D9 D8
50AH TKO6L D7 D6 D5 D4 D3 D2 D1 DO
50BH TKO6H D15 D14 D13 D12 D11 D10 D9 D8
50CH TKO7L D7 D6 D5 D4 D3 D2 D1 DO
50DH TKO7H D15 D14 D13 D12 D11 D10 D9 D8
50EH TKO8L D7 D6 D5 D4 D3 D2 D1 DO
50FH TKO8H D15 D14 D13 D12 D11 D10 D9 D8
510H TKO9L D7 D6 D5 D4 D3 D2 D1 DO
511H TKO9H D15 D14 D13 D12 D11 D10 D9 D8
512H TK10L D7 D6 D5 D4 D3 D2 D1 DO
513H TK10H D15 D14 D13 D12 D11 D10 D9 D8
514H TK11L D7 D6 D5 D4 D3 D2 D1 DO
515H TK11H D15 D14 D13 D12 D11 D10 D9 D8
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Y b
516H TK12L D7 D6 D5 D4 D3 D2 D1 DO
517H TK12H D15 D14 D13 D12 D11 D10 D9 D8
518H TK13L D7 D6 D5 D4 D3 D2 D1 DO
519H TK13H D15 D14 D13 D12 D11 D10 D9 D8
51AH TK14L D7 D6 D5 D4 D3 D2 D1 DO
51BH TK14H D15 D14 D13 D12 D11 D10 D9 D8
51CH TK15L D7 D6 D5 D4 D3 D2 D1 DO
51DH TK15H D15 D14 D13 D12 D11 D10 D9 D8
51EH TK16L D7 D6 D5 D4 D3 D2 D1 DO
51FH TK16H D15 D14 D13 D12 D11 D10 D9 D8
520H TK17L D7 D6 D5 D4 D3 D2 D1 DO
521H TK17H D15 D14 D13 D12 D11 D10 D9 D8
52AH TK22L D7 D6 D5 D4 D3 D2 D1 DO
52BH TK22H D15 D14 D13 D12 D11 D10 D9 D8
52CH TK23L D7 D6 D5 D4 D3 D2 D1 DO
52DH TK23H D15 D14 D13 D12 D11 D10 D9 D8
52EH TK24L D7 D6 D5 D4 D3 D2 D1 DO
52FH TK24H D15 D14 D13 D12 D11 D10 D9 D8

(1) OPF i H [k g 1 S8 HE I, N e 9 MR % 68 28 1 R R

(2) Ml f % 8 0 18 B 7 17 A TUNE L AMUNEQ A2 3 1 - 2519 BT 6], AT ERANIATIC LA T AT T, i a1 A e 1 &
JEtE

(3) ML FATRAM I TELE, BRI 77T B
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9.2 LCDIKzh 2%
4 v R AL/ i 75 e L CDARE R,

LCDIRB) s i — AN FE g, —ASdr 2tk 4= 4% 4~ COMETH 5| AN 114 SEGH H 5| . (HLCDSEGO. LCDSEG1.
LEDCOMZi 7287 1], SEG 1 F1ICOM1-COMARIE 1] LL 2445 1/0 4 /1], LCD COM1- COMARIE A LI 5 LED I =, 117 ILCD
R EHE RAMAEGE X [kl & 530H-537H/540H-542H, IR A5, EATA] LI N S0 £2 0k 2848 .

MCUHRAE S s BHALLCD s J5 30, S HEt LY, S /4.5 25 Ee 1340 B Hi ) « 24LCDCONZF 7725 [ ELCCAL B 11 LCD
IX A LRV cp F LR RE PR I v, SMELCCALIEONS s Ve T Vop. MMCUREAE B G, #732.768kHzIk % #%/128kHZRC
TAE, WLCDIAE. 75 LMEN . FUEEAL. RBEEMEE T IMEALN, LCO# R . ULCDHE XK, COMFISEGH; 5
H2H10.

4 BRI LCD S s A DL Rk«

- LCDH 8 Bt 5 a0 T 5

AR AL T FAK A R 32.768K crystalltt (OP_OSC1010) , LCDIIN 40k 432.768K crystal, [ & Mi#i64Hz, DISPCLKO
FALRRTRL AR A2, WO 25

ARAD L DU PE I A N BI CRLEE R 2l , LCDRIRM 8N 128K RC, ¥ ¥ DISPCLKO?T /7 #sDCK[1:0], #%£#E1/4, 1/3,
1/2, U5, %R IILCDMi 4 256/4Hz, 256/3Hz, 256/2Hz, 256/1Hz, EHFEAFEMI G A5EL, WA 2= 5,

AR T B = A N e COP_OSC 40000, 1110) , STOPHR N, LCDI4haei, ALkt FExUst4h (OP_0OSC
50011, 0110, 1010) , H ITAELEmMinl4l, Yrstoptist, LCDI4aks: T1F; Ak ik B4+ (OP_OSC40011, 0110,
10100 , H TA/EZEARHIN e, dkstophisl, LCDINER5[A; IDLEMT, LCDRH 4y 118,

- HIDISPCONZF 17 2% ()VOL[3: 07 45 1l 16 2 % LU I 44 5

- /34 B A ELCDR B HIBE (Ricp) fim20K/300K/500K, i E: i BH i Fl >4 60K/900K/1.5M

HiDISPCON1 % 77 £5 (IMOD[1:0] Sz fZ ik, k¥ WAL G BHAILCD, Wik k%) —FhRIPhig 78 i3 (Fast Charge
Mode) PIBFARIh#E .

TEFE 20K B L FH W] LLAS BV 1 R R, (H AR 2 K2, NG S RIIFE N . #71% 3% 300k/500k (& LR, B
SR LUK B BRI ThEE, {HLCD BRI LA 72—k,

Rl SH79F164042 4L T Je B ThFE A BRI B Rt Pl A i, 38 MODI[1:0] = 107] LR AN B w7 5K,
7E TR B BT I 2L B 20k b B FEPH, $EALR RN IR S FRAL, 7E s CR A T IAD 3 B 300k/500k fhi F FELBH, $E AL /N DK 5)) FLAL
HHDISPCONL % 725 [fIFCCTL[1:0]{v & #% 7¢ LI [/ yLCD COMJEIH1/8. 1/16. 1/32181/64.
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COomM4
COM1
COomM3
COM2 com2
COoM1
COM3
com4
SEGn+1
SEGn
SEGn
SEGn+1
COM4 - SEGn

Vce
V2

Vi

Vce

V2
Vi

Vcee
V2
V1

Vee -
V2

Vi

one frame

Vce

Vi

-V1
-V2

LCD¥E (1/45=H, 1/3fRED
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9.2.1 5%

Table 9.11 LCD# |4 17 48

A4H, BankO

BEIAL

£ A

=AY

safr

34z

SE2fr

= %A

£ VA

LCDCON

LCDON

MODSW

ELCC

VOL3

VOL2

VOL1

VOLO

BI5

W

S

B

TE

5

B/

G

HA{E
(POR/WDTI/LVR)

0

AL 5

RLRF 5

L

LCDON

LCDfEgEIEHIAL
0: Z51FLCD¥Kzh 2
1: ARHLCDIRZ)

MODSW

LCDHLZE Bk FEAL
0: LCDujii ¥4
1: FraLCDILZig
HEB:

%%
I

CAGAEIOP_MODSW =1, Z/25MODSW =1, 47jLCD 77454515 2> (R EY
LCD 7/ 2510 7/, 25MODSW = O/LCD 7/ 44 2355 )55 71 B, 4

B HIR B AR LS T -

FCHFAEIOP_MODSW = 0, J/25MODSW = 1, 245/ CD #/# #1452 (R
LCD 5/ B5 225810 5/, 25MODSW
=0, LCDZ/BIF2E )5 711, H12 HILCD BEL A 55 hT £ {119/ D) 1]

7, LCD LIS £ 17 P s P 25 4L

PELS T -

x
BE IO

v

277

ELCC

LCDX bt il RE AL
0: XMILCDXE a4k
1: FTFFLCDX} L R

3-0

VOL[3:0]

LCDX) He Bl Ar

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

VLCD = 0531VDD
VLCD = 0563VDD
VLCD = 0594VDD
VLCD = 0625VDD
VLCD = 0656VDD
VLCD = 0688VDD
VLCD = 0719VDD
VLCD = 0750VDD
VLCD = 0781VDD
VLCD = 0813VDD
VLCD = 0844VDD
VLCD = 0875VDD
VLCD = OQOGVDD
VLCD = 0938VDD
VLCD = 0969VDD
VLCD = 1000VDD

JEE: SHT9F1640 74 CD s ANED 4 5), A ] lah G 5¢. WE R F/HLED ALCD )45,

BEK ] o

88
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Table 9.12 LCD#E il % /7 #s1

AEH, BankO A $e6fr 541 EAfr 3 F2fr F1fr FEofr
DISPCON1 - - - RLCD FCCTL1 | FCCTL2 MOD1 MODO
®I5 - - - ] B/ 5 ] ]
HAME
(POR/WDT/LVR) i i i 0 0 0 0 0
NGRS PFS L
L CDfw B ra FH R I Ar
4 RLCD 0: LCDf & HiFH 900k
1: LCDfw'& HFH .S F1h1.5M
7t L A R #5547
00: 1/8 LCD com/& it}
3-2 FCCTL[1:0] 01: 1/16 LCD com/&

10: 1/32 LCD com /&
11: 1/64 LCD com/& ]
IR TR
00: &4 FBHZIAE, i B FEBH S AT 900k/1.5M
1-0 MOD[1:0] 01: fEZ AR AR, i 5 HL BEL S R 2 60k
10: P ks, fw B i BHE R F 3460k R1900K/1.5M 2 ] 47] 4t
11: K& X

YER: DISPCONL & 77 #85-T (1 U A £ 40
Table 9.13 LCDIN fffss il 27 17 2%

ADH, Bank0 BN el 540 gapr F34h1 Fafr F1fr $Fofr
DISPCLKO - - - - - - DCK1 DCKO
%5 - - - - - - I W5
BAE i . . . - - 0 0
(POR/WDT/LVR)
RS PR A
LCDR 84 S AL

00: 1/4%)4¥
01: 1/3%) 4

1-0 DCK[1:0] 10: 12430
11: /1504
PEE: M IFR N TLCD I £ 128K RCH/ B 3%
TR

(1) IS T FEXR A F H AT 432.768K crystal /7 (OP_OSC = 10101) , LCDAG#T #1#% %32.768K crystal, /& misi
64Hz, DISPCLKO # s at; MEFENITHI A4, Witins 6 2557

(2) FCIGAE T FEIL AT BT (475 m At #f) , LCDILED 49/ £ # 4128K RC, #EDISPCLKO # /7 #8DCK[1:0],
UL, 13, 12, VLS, XA CDILED i 425614Hz, 256/3Hz, 256/2Hz, 256/1Hz, HFENENIL55H, Wik
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Table 9.14 Px#h =k £ 2 17 %

E6H, BankO B|INL g {0A 1Y LA 3T - V2A B HOLL
LCDSEGO - - - - - P0S2 POS1 POSO
®I5 - - - - - WS WS W5
HAE
(POR/WDTI/LVR) 0 0 0
ALRS PFFS PiHA
PO O IE AT
2-0 P0S[2:0] 0: P0.0-P0.21f %1/0
1: P0.0-P0.2/F4SEG (SEG17 - SEG19)
Table 9.15 PI# R L PEA 77 2%
E7H, BankO A $efr #5461 EAfr 3 F2fr F1fr Fofr
LCDSEG1 P1S7 P1S6 P1S5 P1S4 P1S3 P1S2 P1S1 P1S0
®I5 ] B/ 5 g B/ IS g FEi=
HAE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
ALRS PFS PiHA
PIOHRIERAL (x =0-7)
7-0 P1S[7:0] 0: P1.0-P1.7/F%1/0
1: P1.0-P1.7/f4SEG (SEG1 - SEG8)
Table 9.16 COMIE Uik F a7 (728
ABH, Bank0 A $efr 501 EAfr 3 F2fr F1fr FEofr
LEDCOM - - - - Ccom4 Ccom3 COM2 COoM1
5 - - - - B/ IS g ]
HAE
(POR/WDTI/LVR) 0 0 0 0
ALRS PFS PiHA
COMO#EREFELr (x =0-3)
_ 0: fEAI0O
30 LEDCOM[4:1] 1: 7ELED/LCDHHIFE N, YENLED/LCDIICOM
(LED_C1 - LED_C4/COM1-COM4)
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9.2.2 LCD RAMELE
LCD 1/4 5%k, 1/3fE (COM1 -4, SEG1-8, 17-19)

Mt 7 6 5 4 3 2 1 0

- - - - com4 COM3 COM2 COM1
530H - - - - SEG1 SEG1 SEG1 SEG1
531H - - - - SEG2 SEG2 SEG2 SEG2
532H - - - - SEG3 SEG3 SEG3 SEG3
533H - - - - SEG4 SEG4 SEG4 SEG4
534H - - - - SEG5 SEG5 SEG5 SEG5
535H - - - - SEG6 SEG6 SEG6 SEG6
536H - - - - SEG7 SEG7 SEG7 SEG7
537H - - - - SEGS8 SEG8 SEGS8 SEG8
540H - - - - SEG17 SEG17 SEG17 SEG17
541H - - - - SEG18 SEG18 SEG18 SEG18
542H - - - - SEG19 SEG19 SEG19 SEG19
JER: LCD RAMAIFNELE, i G MIT R
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9.3 LEDIK 2%

LEDIRBh & — M= HIRY, 4NCOMEH T IMFI8ASEGHI L T SZHFL/1 - 18/ 2=t i FR IR B 77 Ko

LEDIRBh 17 B AT g AT 1A

Bix(1: S KLEDRES

MLEDIKBh A% T4 KLEDBIN, A LEDRAM{Z#x#l—/NLEDXT, 4LEDRAMAL 40, LEDJEK, 4LEDRAM
7 A1), LEDSE; fELED—Mmioi# — NCOMEIRSE WG, LEDIRS)A TN (1) 7 Wikr FH 47 LEDIFE % COMIFFREAL & L.

Fix(2: PHELEDRE

MLEDIR#h 4% TAEAE R YCLEDIR I, 4F—"LEDRAM byted #l IEAEF 1 COMBEI N SEGH &y 25 b % s L s Jk]
PL256RY ik, *4LEDRAM byte }jOxffit, SEGH A2 th, 4LEDRAM byte 0x000, SEGH /M52t ; *4LEDRAM
byte & 0x00 - OxffrH [ A, SEGHH AN M 1) 54 th; £ %tLEDRAM bytef{M& e, 27 F—A~COMEIHE AR

ELEDS;—/NCOM R4 d G, AT R —A-COMBIIRIIH, LEDIKSN2EXT M A h ks EALCOMIFEE L, HF
LEDIKZ)#s TAEAERIZ2, T LAFELEDIRAERES ., COMIFFWikREM B SEL, 7 H & LEDRAMTIME; EFIH 76 R —1i
J&i» LEDIRA)HNS RV (1) o Wik 47 LEDIF £ 1

TCIELEDIR ) 28 TARERI N1 H 12, COMMISEG fdERE FT-# A iF 8l L, COMIFH A 20 T KT, SEGH
i A RSP S v RS . LEDCOM %5 A7 25 4 I LED UK 5h 3% () COM /M % ;. SEGOL 77 47 2% 44 HhI LED 3K 51 %5 SEG [ A 45
DISPCOM A7 3% 1] LI B4 — AN COMBA I )& T Bl iEPASCOM B R U 2 W] AN 5 IR %S, LEDIR 884762 COM
Z RN —BIEX I ], FEFEX I H] Y, COMHHIFBHLSF, B IR R A NAS RGN B 58 %, P LUl LEDDZ %5 /7 7% 5K
WE s

e EREAL. SIWEN . KRB G I EA N, LED# A . MLEDHCHIN, #ikrh COMMSEGH i A T3,
T

IDLEAEZ R, LEDIRZ)#{REE T1E, Power-DowntizlF, LEDIK#N#RICMA] . EXMHEET, LEDLAELE @i g, &
FLRCE SN B0 R I LEDR 20 25 /228 DISCOM, V)4 ZIMERARR £y, 75 20K LEDRS £ 27 47 7% DISCOMAMUAH RAE 24
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9.3.1 &
Table 9.17 LED¥5 4 27 47 2%
D6H, BankO ETHL 6L YA FALL 3 F2fr F1fr FEofr
LEDCON LEDON | LEDMD MODE LEDIF COMIF - - MODSW
®I5 W= W= EWiE W= s - - s
HAE
(POR/WDTILVR) 0 0 0 0 0 0
K= PRFS PiBA
LEDfF g HIHr
7 LEDON 0: 2% |-LEDIKZ) Sets bk
1: RVFLEDIRZ) 3 ARk
LED ¥ Wiz T hl4r
6 LEDMD 0: LEDIF = 1}, LED#9#igks:
1: LEDIF = 1/}, LED##fiE, T8 LEDONE LT R —Mid14s
LED#EA R FEAT
5 MODE 0: Bix1 CAWANHILEDE &)
1: #2 GG IILED 7R )
LED_FRAMEH Witz
4 LEDIF 0: JCLEDWiH W, daEo
1: WEEMEL, Ron 25— Wi LEDFIH
LED_COM itRE
3 COMIF 0: JCLED_COM ¥, A0
1. mEEREL, R B — N LED_COMEIH
LEDIEEE B LA
0: LED%O#sIfi 24
1: JrALEDH: = 3% & N0
HE:
FCAGAEIOP_MODSW = 1, J/25MODSW =1, 245/LED /7440451523 1R AT,
0 MODSW LED 7/#I#4 2256010 7140, YMODSW =0, LED 7/Ml/4 221557 1, 4%
2R BT HC 4R ST -
1CAYZEHOP_MODSW = 0, #/25MODSW =1, 45/LED ##5 #5152 8817
F7, LED BB £y 14 20 FRAp 455 77, LED 7/ 15 2358010 7140, >4MODSW
=0, LED /Mg E2 100585 B, T2 HILED FEELP) i s 1T 1901 /7 L o]
DEEFTHH o

JEE: SHT9F1640 74 LCD Iz FANED 5), A ] [ah] G 5¢. DR [aH] F/FLED FLCD 58, J5 N H/FLED )58, LCD 5]

Table 9.18 COMZIHli v & = | 27 47 4%

ACH, BankO0 £ ¥4 SHehL g1 1A $anr SB3fL Fofr F1pr SBONT
DISCOM DCOM.7 | DCOM.6 | DCOM.5 | DCOM.4 | DCOM.3 | DCOM.2 | DCOM.1 | DCOM.0
BI5 s s s s s 5 s s
BAHLE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
VAR MRS e
_ LEDH}$lik AL
-0 DCKO[7:0] LEDIN4h 35 B = RE I 55E X 256 X DISCOM
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Table 9.19 LEDZEX 5 & 151l a7 /£ 2%

D7H, BankO IR T oA Al I R o BOpr
LEDDZ Dz.7 DZ.6 DZ.5 DZ.4 DZ.3 DZz.2 DZ.1 Dz.0
®I5 S W5 W5 S W5 W5 S W
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
MRS RS i
_ LEDFER JE R AL
-0 bz{7:0] TEIX 51 = R 9 X LEDDZ

JEE: EIEDZEIX HT ] % EA 7101~ F 4507 ## (LEDDZ > 0AH) .
TER:
B 124
Te HLEDL.COMIARM TESE, Toys W ARG BHTERE, Tyoep N LEDFAHE I 1) 58 &
Tg = Tsys X 256 X DISCOM
Tiep=Tg XS
S HLED#ICOME R : F9Hi3COMRAIS = 3, F#i4COMRIS =4, LIk,
PLAE 2 SR LEDWIS200HZ (5ms) A, *4LED}J4COM H R L £ RC 24MHz I
Ts = Tsys X 256 X DISCOM
=41.66ns X 256 X 94 (5EH)
= 1002506ns = 1002.506us = 1.002ms
it Z AT ep = 5ms
Tiep= Tg X S = 1.002ms X 4 = 4.008ms
WEREI R R Kshae (ELED =1) , magfFmiHmr (LEDFY =1) W) B COMH T (LEDCY =1) (Alik)
TP )3 LEDREHUIF H SILEDFAHE, 24—/ —COMB B S s, ANV IEFR MK (LEDIF=1) /COM#+ i (COMIF=1)
WitrE S ER. (SEGHCOMIKAEL HFH R s S, COMA L HLF G HSE, SEGH L HF . D

LEDON=1 LEDIF=1
COMIF=1 COMIF=1 interrupt COMIF=1
interrupt interrupt interrupt
pCOM,H P coMIF=L COMIF=1 BomiF=1 comir=1 LEDIF=1

Initialization |nlerrupt |merrupt interrupt interrupt  interrupt interrupt
| i P !
I \ I I I }
*COMl 1ms ! ! I I I ‘
|
1

cow | 770077 777

HLEIJ ALL: 5m54"—?*LED ALL:Bms——P>|

i
|
|
|
|
I
|
|
|
|
|
|
t
|
|
|
|
|

CoM3 /////J/ / ///

77
,

SEG2

1
|
i
SEG1 !
|
|
|
!
|
|
I
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2554
Te HLEDH.COMEARM % /E, Toys N RGN BITEE, Toep N LEDFIHE I 8] 96 &
Ts = Tsys X 256 X DISCOM
Teo=Te XS
SHLEDHHFICOME R : FH#53COMAIS = 3, FH#i4COMRAIS =4, LAgtHE,
DL 2 BORLEDmA200HZ (5ms) A, 4LED§5COMH R4 4 RC 24MHzHH
Tg = Tsys X 256 X DISCOM
= 41.66ns X 256 X 94 (5EH)
=1002506ns = 1002.506us = 1.002ms
%E&ETLED =5ms
Tiep=Tg X S = 1.002ms X 4 = 4.008ms
(1) FE—1COMSEGHIEESEGXduty (X =0 -8) (Ui iiimix BOXFF, B —~COM/JE A R100% d 2% Lt &
B, IR ER, HEO0X00, BB /RIES) S, WR K BEOXTF, SEGHIHI50% S tm o) , #E T JTE M W oh g
(ELED=1) , FHEEFEWCOMHFN (LEDCY=1) ) , i bmishlr (LEDFY=1) (n[i&) . JFILEDHFMLED
B
(2) JFELEDINRERT, WHES—ACOMRIBH, JHEILEDINAE, ZELEDHIT (COMIF = 1) RIfH, &5 —A~COMH
FISEGHI i FESEGXduty (X=0-8) . WERABEY, MER LA E. CIk2sHE, —m (LEDIF = 1) 4R, H&aH -4
COMHBT RIS F—Wiff 2 —ACOMKISEGIHIHIE .

LEDON=1 LEDIF=1

COMIF=1 COMIF=1 interrupt COMIF=1

interrupt interrupt interrupt
COMIF=1 COMIF=1 COMIF=1 COMIF=1 COMIF=1 LEDIF=1

Initialization \merrupt mterrupt interrupt mterrupl mterru pt interrupt
\ i \

! i
| \
*COMl 1ms ! ! | \

\
|
|

o | 77 Y7

LEq ALL: ',5ms4> LED ALL: 5m34>

o ) 00 007
com3 /////J//////J)/////

|
|
|
|
i
SEG1
|
|
|
!
|
|
|

SEG2
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B2 R E

Initialization

COM1

SEGO

SEG1

SEG2

SEG3

SEG4

SEG5

COMIF=1 COMIF=1

interrupt intel

rrupt

COMIF=1 COMIF=1 COMIF=1
interrupt interrupt interrupt

W 7777777
o {4

AEGOdaty OxFFI

qEG 1daty=0x00
G

ISEGOdaty OXOO

A e

SEG1

%V//f/

SI!iGZdaty=0xFF

l
I
SEG2daty—0xO(! I
|

I
I
|
. JEG2daty=0xF] /.K/Egéc Z0x00 |
I

SEG3daty= OxO

SIEasdany W/%V / //ﬁ 0|

S'EG4daty OXFF

SEG4daly OxO(I

?EGSdaly:OXO

EGb5daty= 0x00

EGSdaty=OxFFl /‘GZG/ydy/ od
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Table 9.20 SEGH ik £ A7 17 7%

CCH, BankO0 FEhL Fefr F5hr HAkr 3 H;ofr & AA HOfr
SEGO1 SEGS8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
k=] Bs s s B ks B B 54kE
BAE

(POR/WDT/LVR) 0 0 0 0 0 0 0 0
e PLFF5 Vi
SEG AMRIEHFEAL (x = 1-8)
7-0 SEG[8:1] 0: fEHIIO
1: £ HSEG (LED_S1-LED_S8)

JEE: SHTIF1640/NCC_INGR AR H IR (TEHHESSHET) , (EFB1SEG, 1B iFI AN oo i
Table 9.21 COMABR 1% £ 2 17 %

ABH, BankO B|INL BT g 100 AL B3 - V2A XA FOhL
LEDCOM - - - - COM4 Ccom3 COoM2 COoM1
BI5 - - - - B B B B
BALE
(POR/WDT/LVR) i i i i 0 0 0 0
Prdw= VA= PiAA
COMOBRIEFFAL (x =0-3)
_ 0: {EHIO
30 COM[4:1] 1: 7FLED/LCDELETT I, 1 4LED/LCDFICOM
(LED_C1 - LED_C4/COM1-COM4)
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LED RAM
Bl
Huhk 7 6 5 4 3 2 1 0
530H COoM1 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
532H COM2 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
534H com3 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
536H ComM4 SEG8 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1
BER2:
Hihtk 7 6 5 4 3 2 1 0

530H SEG1duty | DY1.7 DY1.6 DY1.5 DY1.4 DY1.3 DY1.2 DY1.1 DY1.0
531H SEG2duty | DY2.7 DY2.6 DY2.5 DY2.4 DY2.3 DY2.2 DY2.1 DY2.0
532H SEG3duty | DY3.7 DY3.6 DY3.5 DY3.4 DY3.3 DY3.2 DY3.1 DY3.0
533H SEG4duty | DY4.7 DY4.6 DY4.5 DY4.4 DY4.3 DY4.2 DY4.1 DY4.0
534H SEGb5duty | DY5.7 DY5.6 DY5.5 DY5.4 DY5.3 DY5.2 DY5.1 DY5.0
535H SEG6duty | DY6.7 DY6.6 DY6.5 DY6.4 DY6.3 DY6.2 DY6.1 DY6.0
536H SEG7duty | DY7.7 DY7.6 DY7.5 DY7.4 DY7.3 DY7.2 DY7.1 DY7.0
537H SEGS8duty [ DY8.7 DY8.6 DY8.5 DY8.4 DY8.3 DY8.2 DY8.1 DY8.0

TR
LED RAM-ZLCD RAM AL, aglaht 1/ .
i JIALED E N1y 5E: SEGXHTHKE /L= (Tsys X 256 X DISCOM) X (SEGxduty/256) »

1ol

LT
% s
com3 // %

coma / 4
SEG1 ‘ / &

SEG2 Z -

LB to HLED Common /5 S/ N ESH1 1], 7 /ZHALEDDZ (LEDDZ > 0AH) KA &. [KH5]#%#57 »COM [Aloating

COoMm2
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9.4 12bithkr SEEEHE] (PWMO/1)
9.4.1 H
W 1240 K B PWMAH B
B RS PWM R 135S H o
W AR
SH79F1640 4 Pk 124 PWMIER . PWMARER AT L= A2 20 FE JAA by 25 bl 3 591 AT DL 2 1) ik 58 R il .« PWMIXEN (x =
0-1) fr H TAlfE2KPWMAEEL, PWMXCON (x=0-1) #HIPWMxBLH I & bebe . R e, 294528 PWMxXPH/L
(x=0-1) HT % EPWMxBELR AW, ZHAE8PWMXDH/L (x = 0-1) T & PWMxBE K &,
9.4.2 12fiPWME 52
SH79F1640H, & ik 127 PWMASTER . PWMASTER AT L= A ) RN o 4% LE 43 ) T 8 3 1 Jhk 9 98 19 T . PWMIXCON (X =0 -
D) ZF A28 H T 1 PWMXAEER (10 1) b L 35 T 18 DL SR TR BT, PWMIXPH/L 77 7228 H T3t PW M HH % TR 1) 8 151, PWMXDH/L
(X =0-1) ZA1E88 H THHIPWMIE Hig 3 TR 10 5 4 L
EPWMEH SSVFIIR], AT DMESUX = AN A8, HET —APWMRAMESCA S /EH .
Table 9.22 127 PWM¥E il 25 /7 1%
PWMx$24H] 27 fE #sPWMXCON (x = 0-1)

DOH, BankO - 700s s msfr mafs m3fr mofr m1fr =mofr
C1H, Bank1l
PWMOCON (D9H) PWMOEN PWMOS | PWMOCK2 | PWMOCK1 [ PWMOCKO | PWMOIE PWMOIF | PWMOSS
PWM1CON (C1H) PWM1EN PWM1S | PWM1CK2 | PWM1CK1 [ PWMICKO | PWM1IE PWM1IF | PWM1SS
®Eg 5 5 5 5 T P P T
ShiE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
PiwS PFFS A
PWMx A BBAL
7 PWMXEN 0: % 1FPWMxHH
1: FLHFPWMXBLE
PWMx#
6 PWMxS 0: PWMx /7= L I Ta) 4t g fF, oy 2 bl o s i I T
1: PWMx 525 Ll tH AR R T-, o 2 s Hh i o v T
PWMx I 4 A0

000: RN H/1
001: HRZH4/2
010: ARZHEh/4
5-3 PWMxCK[2-0] 011: RZINFI/8
100: RZN4E0/16
101: RGI#h32
110: R4hh64
111: REh4h128

PWMxFRIHMERERL (HIEN2FF 8 FF INEPWMXALE 1)
2 PWMXIE 0: 2 1EPWMxJE b
1: RVFPWMx/JE Lk

PWMx 9 iR &AL
1 PWMXxIF 0: PWMXJE T Eas BEAT % H
1: PWMxFEMITHEas i, FRAEfE L

PWMXx 5 | 3T Hi 2 AL
0: PWMxfiaE 1k, FITEIIO%:ThRE
T FIEAT 0 PWMXEN = 1, U IPWMXBELL IR IE #0517, A0 it 2%
0 PWMxSS 1, PWMXELE ] L fHe— e 1 25K A
1: PWMxE i [
Kr QTR YL TTPWMXEN 17250, JPWMX i FEZE /- (U 0 i85 1A 5 H T
P, - FH R H D o
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Table 9.23 PWMO J& #1257 47 2 PWMOPH/L

DBH-DAH, BankO BINL SH6hL 1570 AN 3L B2 FANL SBONL
PWMOPH (DBH) - - - - PWMOP.11|PWMOP.10| PWMOP.9 | PWMOP.8
PWMOPL (DAH) PWMOP.7 | PWMOP.6 | PWMOP.5 | PWMOP.4 | PWMOP.3 | PWMOP.2 | PWMOP.1 | PWMOP.0
BI5 Bs s s Bs s s B B
A
(POR/WDTILVR) 0 0 0 0 0 0 0 0
e R PLFF5 Vi
11-0 PWMOP[11:0] | 1262PWMOfE 1 & 7758

PWMO%i Hi & 1] = [PWMOPH, PWMOPL] X PWMIK 4t 34
PWMOHI #2511 2 PWMOPH/L 1 {18 /5 H %, £ PWMOPH/LA0N, 1S PWMOS#0, JIPWMOS | AR 0
FPWMOS 1, NPWMOS| % H v i~ o
Table 9.24 PWM1 /& % f7 4 PWM1PH/L

C3H, C2H, Bankl BINE SBehi 547 BT SB34L g2 1A H1hL g 1014
PWM1PH (C3H) - - . - PWM1P.11|PWM1P.10| PWM1P.9 | PWM1P.8
PWM1PL (C2H) PWM1P.7 | PWM1P.6 | PWM1P.5 | PWM1P.4 | PWM1P.3 | PWM1P.2 | PWM1P.1 | PWM1P.0

®5 P Bs Bs P s s 59k B
BAME

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

(Ve TR FLF5 BiHH
;’:8 PWM1P[11:0] | 1267PWM1 )& #0517 58

PWM14iH A W] = [PWM1PH, PWMI1PL] X PWMIKH 4 3] .

PWMLHI -4 s tHi 2 PWMIPH/L T /B IH %, #PWMIPH/LAON, HEPWMLSH0, JIPWMLE | HASH S
FEPWMISH1, NPWMLG] 4 H &~

JEB: 152075 17 #SPWMXPH JE (E7FPWMX 57 Hi 75— 1N 2 P 75 615 EPWIMXPL, 715 24PWIMXPH L{ 15 24PWM
S, LIEPWMXPHE #1524, 9 ZAHPWMXPH S — K.
Table 9.25 PWMO /7 L 4 i] %7 77 2 PWMODH/L

DDH, DCH £ ¥ Fehr g1 0A Fapr H3fr 241 FApTE g 10A
PWMODH (DDH) - - - - PWMOD.11|PWMO0D.10| PWMOD.9 | PWMOD.8
PWMODL (DCH) PWMOD.7 | PWMOD.6 | PWMOD.5 | PWMOD.4 | PWMOD.3 | PWMOD.2 | PWMOD.1 | PWMOD.0

BI5 w5 w5 /5 w5 BRI5 PSS S5 BRI5
SE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
K =t VA= i
PWMO G2 b5, #HIPWMLETE 52 EL % 3 i ia)
1. *4PWMOP < PWMODI
3.0 L RPWMOS =0, TPWMOS | By H v e T
7:0 PWMOD[11-0] WRPWMOS =1, NPWMO | % HH s
2. *4PWMOD = O0HI+
L RPWMOS =0, TPWMOS | iy H A8 B T
WRPWMOS = 1, NIPWMOS| ik i e T
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Table 9.26 PWM1 & %5 tL %5 77 4 PWM1DH/L

C5H, C4H, Bankl A $e6fr 541 EAfr F3L F2fr F1fr FEofr
PWM1DH (C5H) - - - - PWM1D.11|PWM1D.10| PWM1D.9 | PWM1D.8
PWM1DL (C4H) PWM1D.7 | PWM1D.6 | PWM1D.5 | PWM1D.4 | PWM1D.3 | PWM1D.2 | PWM1D.1 | PWM1D.0

®I5 AEAkE ISWi= BI5 5 B/ 5 ] B/
Bh{E

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

NGRS S i

PWML 28 Lhfasl, $2HIPWM LI & 28 LY iyt B R
1. *4PWM1P < PWM1DHf
HWIRPWMLS = 0, WIPWML5 | iy H s e
PWM1D[11-0] WHRPWMLS = 1, JUPWMLE]| By H A6 7
2. 4PWM1D = 00H
WRPWMLS =0, JUPWMLE]| iy H A6 7
WERPWMLS = 1, WIPWML5 | iy e

TEB: 150 17 AP WMXDH 7 FPWMX 7 5 H1 7 — B A 5% 0 )7 75 SE A5 2PWIMXDL, 715 2(PWMXDH L 15 24PWM
. FIEPWMXDHAZ G AL, 87 ZfPWMXDH S — 4. &R, 1EAHTIE L TE R

G

(1) AAPWM BLLATE1R

(2) WL G519 ZPWM R #7517 45 (PWMXPHIL) 2(PWM 4 25 M 7 1748 (PWMXDHIL) ¢ ZPWM A 25t
SERENCN,, HRERN . Fe, AIEETHENE, 1RG0k, &, A5

(3) Wit i EPWM 7 77 4% (PWMXCON) fPWMXS /72 ZEPWMX Fi i G (R -V STV 50D &

(4) 2 EPWM BRI 2 55 i B AE, IR T A 3R B A B3 il o 1520 O T i B i 1N T 48
HAL

3-0
7-0
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01 02 03 04 05 7D 7E 7F 80 EF FO101 02 03 04
/
PWM clock t oy J

PWM output /
(PWMS=0) //
PWM output /

(PWMS=1) //

PWMP = FOH >
PWM output duty cycle = 7FH x t
PWMD = 7FH PEE S P

PWM output period cycle = FOH Xty

PWMH i 7241
01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 101 02 03 04 05 06 07 08 09 OA OB OC ODi01 02 03 04 05 06 07 08 09 OA 0B OC OD 01 02
PWMn clock tewm J

|

1

|

Write [PPn.11, PPn.0] = ODH Write [PDh.11, PDn.0] = 07H i
PWMn output —

(PWMnS = 0)
n=0or1l Duty cycle Duty cycle Duty cycle
= 06H X tewm = 06H X tewm =07H X tewm
|
PWMn output
(PWMnS = 1) L
n=0orl Duty cycle Duty cycle Duty cycle
= 06H X tewm = 06H X tewm =07H X tpwm
)
|
»< g
Period cycle = OFH X tewm | Period cycle = ODH X towm | Period cycle = ODH X tewm
PWM#i H BB ER & 2 LR R4
by s
BRI

(1) PWMXEN A7 G5 tiPWMX A LEFT T

(2) PWMXSS 117 52 £8P X Y 3t [T A2 12110 3 [T 38 2P iy H1 977 1«

(3) ZHIEN2 ZF 77 #5  FFEPWMX /7 FPWMXCON 27 7745 1 FIPWMXIE 17 55 72 141 25 1/ PWWMX 7 1

(4) ZIFPWMXEN 1, PWMxALLFTIF, HPWMXSS =0, PWMX I/, SEHTPWMX L ] LU 17— 2bit timer ,
LI 21 B I 15 7 3 A A EN2 IFEPWIMX 47 51, PWMX BB HEA A o
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9.5 WsRALE A R P RS (EUARTO/L)
9.5.1 i

B SH79F164015 24 By e % K AL 2 FIEUARTO/1

BRI A A e — N 15 ) bR

W AR ThRE A R A I & B B bk TR )

B EUARTx (x=0. 1) HIYRTAE

B D FEAxHEUART /75, HI4EUARTX (x=0. 1) ,
9.5.2 TYEH=

EUARTxXH 4R TAE75. TEME 2 AT P AU W in L SCONX, £ 77 R

B IR T, AT SBURXYE N B AR Ar a0 S #EI & B sh k% . 87200 H1 4 1RIx = OFTRENx = 1441k %

Ko XEETXDXG W 24— AN 8ME S, RIGAERXDXS I B8 Hd . 76wy b dfi N iR r vl ah e el (i
RIx = OFIRENX = 1) . AN AL SIS LURIZER MG TR

SH79F1640

P A —(EHEUARTX, AN i X 9 1

EUARTX LYEF RFIFE
SMO | sM1 | AR | K& Bk MR | BIAL | Fibfr | SBofr
0 0 0 [ foys/ (48%12) 8fi G G G
0 1 1 b H R R AR AR IR 2R 16 101 1 1 7
1 0 2 S fsys/ (323%64) 1147 1 1 0, 1
1 1 3 b H R R AR AR IR 2R 16 114 1 1 0,1

FiR0: FIZP, FWTHER

7 RO Fr 5 AMB R & HIFL S . 7ERXDXF 1 HICR 47885, TXDxG | R IEB AL 2. SH79F164082 (L TXDx5 | I
BIRAL IS B, R Bl 2 AT TR AE B e AN, SRR 847, R Se e liesk ki .

T3 SMx217 (SCONX.5) SHOBEL, WAl 8}y R BP I 1/12881/4 . 4SMx2{7 55T O, HiATm L LLR SN2 1/12
BAT. MUSMx2{ZEF 10, AT L LR SN B U/4IE1T . SARHESOSIME— A&, SH79F16407E /5 0 A3 2R 45 R ]
%

o

D REVE I R Pz o Bt il I RXDX G BIAE AANAS 3 AT 0 11, RS A7 I Bl T TXDX5 | BT 1

Transmit Shift Register

System Clock

REN

Internal
Data Bus PARIN SOUT—P» RXD
Write to I
SBUF P LOAD
y J} CLOCK

TX START TX SHIFT
P TX CLOCK

> I

SERIAL :::[>—> Serial Port Interrupt

4 CONTROLLER RI

P RX CLOCK
SHIFT »
CLOCK » TXD

LOAD SBUF
RX START

RX SHIFT

Read SBUF
A 4
CLOCK \ 4
PAROUT —>| SBUF SBUF
RXD P SIN

Receive Shift Register
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TR SBURXTE A H by A7 s 10 S B B S B A% o N — D RGN MTXIEFIBIT IR K% . Boli H S AR AL I BN T

By, BALA AN BB RN, FOEO. ML AAws P BT A S A% G, TXPEhiife b A IEHAE, KRG
E N —NRENEN LT TIE M (SCONX.L)

Write to SBUF

A

RxD

SH79F1640

o ‘{DOXDlXDZXD3XD4XD5XD6XD7y

TI /7

Send Timing of Mode 0

RENx (SCONx.4) E1FIRIX (SCONX.0) {HOVIAEMN . T—ANREGM s shBale, ZERAL RPN b s S,
W 25 A7 B N IR IR W AT . 24 FT A SO Bl #i R B Ar A7 2% PG, RXEEHIVE IR, 76 F— N ARG b g BT
RIXEAN, BERBHRAEZA ST — KRB

= XDOXDlXDZXD3XD4XDSXD6XD7X

FEYAVASAVAVARRVAY IS
=

Receive Timing of Mode 0

FAR1: 8AIEUARTX, WRERHR, RPHLEWMT

J7 R URAEI0R AW T R, 1007 i —ANEIANT GEER0) , 8T (KA A8 —4r) FI— M ibAy GBHL) 4.
TR, X8 HAR A 474 7E SBURX Y 45 IE A7 547 7ERB8 (SCONX.2) . J7alrf A 2 [ 5 Ty 19 A P o8 o A B s Y
K116, PR HEE anF E s

Transmit Shift Register

—Pp| stor
Internal
PARIN
Data Bus
Baud rate souT .
L START —»
Generator Write to SBUF —Pp
i P LOAD
overflow AI_’ CLOCK
From 7FFF to 0000
o © TX START TX SHIFT
I +16 t TX CLOCK
Tl
TROLL Serial Port Interrupt
CONTROLLER
P 16 RI
»
)l
I—P RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1-TO-0 RX START RX SHIFT
DETECTOR

A 4

A CLOCK _’I_SB_UTI Internal
YvYyv PAROUT Data Bus

BIT
DETECTOR

RXD » SIN D8 RB8

A\ 4

Receive Shift Register
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FEATH SBUFXAE hy H s A A7 s 1) 5 B E M IR Bl s, SEbs B A0 2 N6 70 Btih Bds T i) R — IR B3R 22 i (K RGeS BT 46

(K7, PISEALIN TA) 5 16 70 T B 2 P (0, L9 X SBURXII S #RAEAN D o JBIG AL B EAETXDXG I LR Y, AR5 28 Hd A -
PERIERAL 254745 D I T A AL B A AR 58 i, A5 AL ALAETXDXS AL RS Y, AE A58 LB R Y ) RN TR R A B A

Write to SBUF

'\

TxD

SH79F1640

\Start/ DO XDl X D2 X D3 X D4 X D5 X D6 X D7 ystop
Shift CLK

YA AVAVAVAVAVAUAY
TI /_

Send Timing of Mode 1

HAERENXE NI A SRV RXDx S | AT I SN BEyB I ER AT D A ORAT SR . ik, CPUXRXDXAWIRFE,
FEEAR PR A 1645 o Rl R BRI, 1670300 B SL BN AT, 1XAT B 11653 3300 2 s 15 RXDx g L 1) SR A7 B A7 /)26
165 ST B s ARG — AL I ) 73 9 L6AVIRAS, A7 8+ QIRASHT, ORI S RXDxuifi (¥ B P BEAT RAE . il s, #EiX3
ANIRZS KA o 22 /DA 20 RAA — BB A e W SR R 58 — AN 20, Ui IR AS 2 — WBRE IR A6 A7, A A 2
OB S AL, SFRFRXDXG LS — AN TR ESR . AR, WAL F A, A AN ER R R AL A7 4% -
MBI FIAMF I NG, B 2 A7 2 K N B 73 7B ANSBUFXFIRB8HY, RIXEAL, (HAZH L FFIZAT

(1) RIxX=0

(2) SMx2 = 0l el I f5 bAy = 1

WXL AL, A b0 ARBS, 8ANBEA 3 ASBUFX, RIXBEE N . 5B MM F k. XN, Bl
FHERWRXDxE T 5 A T H RAUHAHEERIX, AR5 A4 BRI

RxD
\Start/ DO XDl XDz X D3 X D4X D5X D6 X D7 ystop
sesampe || (1 I 1 U0 M0 (]

Shift CLK

YA AVAVAVAVAVAUAUAY N

RI

- [

Receive Timing of Mode 1
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FR2: 9IEUARTX, BEEEfER, REENT

XA AR L AW TWE LA, —Wih—/MEEA GBH0) , 8BRS (RMAE—AD) , — AR
BmAL I —AME A GEHLD . X2 2 YUBEE A iR G 2 HERETT) o R LR, Bl
(SCONX"ITB8) I LLE0E1, #ill, w5 ANPSWHHIFMEAP, BUHAEZHUEAR ISR FR &L . SR B B,
O FE NRBSTIF 1L A URAE . PCONH I ISMODA I B Fr 26 0 RAE TAESNZE 1) 1/32501/64 . TREYHE AN F s

Transmit Shift Register

System Clock . ~
—p| sTOP
Internal
Data Bus PARIN
+2
Write to SBUF ——|START SOUT —» TXD
< ® P{LOAD
; CLOCK
SMOD o1
TX START TX SHIFT
+32 TX CLOCK
Tl
. oeRuL Serial Port Interrupt
» CONTROLLER
P =32 »
>
<
<
I—V RX CLOCK
SAMPLE l LOAD SBUF
L1o0 | RX START RX SHIFT Read SBUF
DETECTOR .l T
A CLOCK y
Internal
AAA PAROUT _’l_SB_“Tl Data Bus
Y BIT R
e »|  DETECTOR »|SIN D8 RB8

Receive Shift Register

TR SBUFXA: A H AR 27 A7 s IO S A IR Bl K% (R A TB8HN RIS IE R AL & A7 4 KSR 9 o Sk b 1Rk 16
IR TR IR Z S R G BIOT AR, DA I 18] 55 16 70 B Heads it D ), B SBURKIT S #RAEAFLE . i 4h
BB SAETXDXS I ER ARG 2O K o AL AR e A 77 3 T I T O Bl R Ak 5e i, A IEALAETXDX S | ERS Y, AE
{5 LR TR AE I TR 5 EAL .

Write to SBUF

A

TxD

\Start/ DOXDlX D2XD3XD4XD5XD6XD7 K D8 y Stop
Shift CLK

Y ASANAVAVAVAVAUAUAWAY N
TI /7

Send Timing of Mode 2
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HARENXE AL A SLVFER . MRXDX5 I )T AT 8247 D R ar BRI 2 AT 8 . ik, CPUXIRXDXANKIRAE, R
PR PR R I164% o AR T BEATIS, 163 BT B L WD A7 o XA B T 160 BT 2as -5 RXDx G | L (1 s AT B[R] 20 .
1653 AT E B AR — 1 I R] 3 A 16AVIRZS s FESR7. 8. QARSI {7 ASIN 38 6 RXDxiy () HL P HEAT KA o ikt s, #7iX3
AR AL T B DA 2UCRFEAE — B A . WP B  SE— AN J20, Y0 A& —MUE s AL AR 1, 2 S
RSB ST, S RXDX G L A — AN NSRRIk . #RGA ARL, WAL 78, AR AL TN BB 74
ORI I RN Z G, B ZF A7 2 I 54 2 e N SBUFXFIRB8HY, RIXE AN, {HAZ AR T 55

() RIX=0

(2) SMx2 = OEE B BHONT = 1, HEB 5 55 & 2058 ML

ITHX SRR, A B ARBS, 83 ANSBUFX, RIXBEE A 7 MF 5w Rk,

FEISE A e, el 0] 3 S HRRXDX G I L[ 55— AN FBEHT . P U BRRIX, AR5 A RE TR K BRI

RxD
\Start/ DOXDlX D2 X D3XD4XD5XD6XD7XD8y5t0p
GO

Shift CLK

R VAVAVAVAVAVAVAVAVAVAY

—/ In

Receive Timing of Mode 2

JR3: IIEUARTX, WABIGE, RELWT
J7 23 7 2L S i LS T SRR 2R = A T

Transmit Shift Register

——P| STOP
B8 —P D8
Internal PARIN
Data Bus SOuUT TXD
Baud rate —p
Generator Write to SBUF —p| START
* »| LOAD
overflow ; cLocK
From 7FFF to 0000 TX START
TX SHIFT
+16 TX CLOCK
TI
SERIAL .
CONTROLLER Serial Port Interrupt
» 16 RI
d
)l
l—b RX CLOCK
SAMPLE LOAD SBUF
Read SBUF
1-TO-0 RX START RX SHIFT
DETECTOR
A 4
+ cLock SBUF Internal
PAROUT Data Bus
BIT
RXD I ol sin
"] DETECTOR > D8 RB8

Receive Shift Register
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9.5.3 AR

EUARTx i — MR R A8, B S Bt — AN 15O Hieds .

L Overflow
15-bit timer » To EUART

\ 4

Fsys

From 7FFFH to 0000H

SBRTEN=1

SBRTH[14:8],SBRTL7:0]

\ 4

Baudrate Generator for EUART

FIAFR,  eRe R R AR B (0 %l
SBRToverflowrate = — 5, SBRT =[SBRTH, SBRTL]
32768 — SBRT
Kt EUARTXTE &R BBRr e vk A R .
70, BT RN BN L/12881/4, EHSMX2ALERE . MSMx2 K0, #4764 RGN B2 FigqT.

MSMX2 LI,  BAT G L E RGN BN 1/4 FiE4T.

PEJ7 LR 3, WA AT, KRN — ARG B, AT
Fsys
16 % (32768 - SBRT )+ SFINE
#l4n: Fsys = 8MHz, E5115200Hz1 4%, SBRTHMSFINEL T J7ikWT:
8000000/16/115200 = 4.34
SBRT = 32768 - 4 = 32764
fiBaudRatei 5743 : 115200 = 8000000/(16 X 4 + SFINE)
9%]: SFINE=5.4~5
SR 7 ST S BR d 3R  115942, R 25 40.64%; LR 7 2T H P RE 5% 25 4 8.5% .
729, PR N RGN BN 1/32851/64, HHSMODA;. (PCON.7) Hik5E. *4SMODA KO, EUARTXLL RSN

BaudRate =

Bif11/64121T . ZSMODA AL, EUARTXEA RGN Hh11/32i181T .

BaudRate = 25M°%" x (E)
64
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9.5.4 ZHLHER
R EER S

TR X3HF—NETINIEH T ZHE R IR, XA TRT, Sl 2o EdE, FoBARB8Y, RJEHkK—
PrfEE b4 . EUARTXA] LUXFERBEE : SR BE bR, RATERBS = 14 F, HAT LA &% GERIFERIXELD .
AJ DL K SCONX 2 A7 2% (I SMx2 47 B 1A EUARTXEL A X AN B

HEZHIERARG T, L FIrR A A IE —DhEE. MENIERIE ARG LA MWL 1 — A0, E5eig il — a2y,
CAHEA H B AL, HhE =275 5 55008 =275 o) F 28 OBHR A R X 3], Huhk 23T (W 2590 S 1, B =35 (M 25941 250,

R MHLSMx2 41, A B 54 217 b W ik 2755 il CUh W e L, 3, AN P LB 2 T B 3 i ik =
A1, LA A A HARMNL. #5520 MNLIEO SMx2h,  FEfE & Ha B B Bk 8t =1, A3l se s ent, MHLE—ck
SMx2'E 1. WHBFHEMMBL, 4R I1ISMx2A7 A1, Zms 2K 3E 737, ks a s .

HER: A0, SMX2HRZSEBAFF NI 7771 SMQATRIZIZ I3, WIRSMX2 =1, W H A
SN EL BT TR 1A

B3 (BE4) HuhkiR5]

727 3, SMx2'E LR FEUARTXAE U1 RS TIEAT: 1AM I g, R 3 ARB8HISEOEHE 7 b1 (Hh
A B R P ERE 5 S EUARTXIIM L EE, EUARTXFEAE—AN . 4235, WMLV IZEGSMx2iE %, LG4
G

EON Ty N ER N A LA W Z A S b M AR S . 2 BEHLER I — AR LA B B — AN, UG R H
FRMNLEIHNE . T MANLAE SR S e 5 0, 8 T B R A e 2 1T B = 2R T, SMxfr 2B L. B Sl )
R 252 HAT ML DS FC (9 AHLA BEF=2E P T, Ak DU A0 dod T 7 5 BT AN A2 3 A

R R, HUEAH DCEC P MAHLTE ZESMX2, 4SRRI s 2T . HUhE AR UCHL 1 M LA B2 5800, B 4k a5 A SORN e DE L 1)
Hihb 775, — H A Belese e, HuhikVCRe i MHLRZ TR IESMx2 E L, 2T L6 AR bl 7235, H RS N —AN
e

A A SRS T BERE, N CUE 45 2 MR LB S — A e AN WHLIE A . AR 36k ) DUBE &R A 1)
MHLe 5 PIAERR ) RS 2507 2% 2k 2 XM LHB3E (SADDR) ik ii (SADEN) o MABLHihE & —AN847 177, 17T SADDR
Zifrseth, SADENJ T X SADDRAM A 2% 545, W SADENF 3:—£f7 40, WISADDRFAHRNA 4k Z0%, H R SADEN
7B 1, JSADDRAH A NAL IR T3 2045 5 I MK L AL o 3R] DU P A AN B2 SADD R 2 748 I MH LIk iy 15 v R
R FHEZA B A F 25 e Mk ] LR 22 A KL T HERR 1 AL

SH79F1640

MHLL MAL2
SADDR 10100100 10100111
SADEN (AO v 4 200 11111010 11111001
S bR AL 10100x0x 10100xx1
] #E bl (SADDRE{SADEN) 1111111x 11111111

MALLFN AL 285 58 Hhbik (R AR R AR R o MHLLZNE T 5 %A, 1T AL AR 2 1. BRI X5 AHLLIE PRI, = L20
RIL AN 90yl (10100000) o ZRALlh, MMLLIIZE LA A0, MHL2IEE LA 8 20E . Kk, N5 M2 HE, L0
RILZELNL AL HEE (10100011) o QiR FEHLA B ERS P MANLE TR, WS N1, LA 40, ZE2478 P MHLET 20, i
HWAAR Rtk T 2 WA~ MPL (1010 0001711010 0101) .

TN DGR Rk 5 T MLIE S TR XA A T SADDRAISADEN K 455k, 45 5 (0K RS AL 20K . 23]
HET, TR AR HOXFFh, ZHBIETT 4 BT ML 2

RHGEANT )G, SADDRAISADENA A AZaw WG A0, IXPIANGE R T 45 2 a5 ik g XXXXXXXX I A #48
WeZME) o XA M ER T 2NN, 2200 T AshFak R XFEHEUART B SHEM b # 7 A 2, R T A
FF E BB 18051 F il 35 . F F nl LAFa HE b ThT 4 B 1K) 5 v S B AR il btk 1) 22 LI L
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9.5.5 i &Rl

A AT 2SPCONH [SSTATH A AR 10T, it S ThREA B 3N R B E LS, Al RibES, RER
SRR AT AT R RS AT % .

JER: SSTAT Ay A0 X B2 1 7] &5 (FE, RXOV.FITXCOL ) , SSTAT £/ 418450 i1 42 77 1] 77 C 247 (SMxX0, SMx1
FIBMX2)
RIEMSE

WERAE—ANEIL BT, H RS 500 B SBURX /A28 1, RIEp 5T (SCONXZF SR HITXCOLAL) Bl W
RAETMHSR, FEdRSp2nE, NS RLEmNEE.

TR AE R 2% P I B R I 1T, RIXIEO. A FM B A N R b, I a8aci: A7, (SCONXZ 745 H 11
RXOVAL) B1. WHREET HElcmE, Sl rhas b ORI E k.

NG

T 4
DRI B N TER (KD 1AL, B AT AL (A7 #sSCONXTIFE) 1.
R

2SR B LI AR AL, WA B — AN 5 o TR A RIRE AL R R 25 1, DRI 8187 452 I e
SRR, — BRI (5 26 AF, UARTHREEAZSHPIRS T — EARES, HRREHAT R 1047 (RXDx G E BB LT .

9.5.6 HfEs
Table 9.27 MJa#HI% 74
87H, BankO oy vA HE6hL 5L Fapr 3L F2fr AN SFOAL
PCON SMOD SSTAT - - GF1 GFO PD IDL
BRI k=t BIE - - BIE =t k=t Edk=t
ShifE
(POR/WDTI/LVR) 0 0 0 0 0 0
ALRS RN LB
UARTOBAFE N 528
7 SMOD 0: 7727, WHERAN RGN £I11/64
1. 2, PR RGP 1/32
SCON[7:5] L fEREFRAL
6 SSTAT 0: SCON[7:5] LA A AAMEHNSMO, SM1, SM2
1: SCON[7:5] LYEAAXMENFE, RXOV, TXCOL
3-0 - Other: & UL BT
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Table 9.28 EUARTO#: il JOR S A A 2%

ETHL $e6fr
SMO SM1
SCON IFE /IRXOV | /TXcoL

B i/ /5 B/ B/ B/ b B o

HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0

S5
SM2

98H

e

B

BLA

7-6

SM[0:1]

EUARTOSRAT AR IEHILL, SSTAT=0
00: #:X0, [, WEdtex
01: 771, 8fus A, AlARgpRER
10: A2, il ral, Iw R
11: 73, P, AR

FE

EUARTOMUHERFREAL, HFEMLBEY, SSTATALAAB BN
0: JEWiiE, thBII%
1o Wi, R

RXOV

EUARTOBMRS HAREAL, MURXOVALEEERT, SSTATRI BB
0: T, HBRMEE
1. Balome sy, BidifkE A

SM2

EUARTOZ AN R A VAL (BEOfr 17 KE3%) , SSTAT =0
0: 7EAROTF, WHERERGH21/12
ALY, IR AR S, AT A 42 BRI
23T, AT FATHR & EALRI
1. fEHROF, BEFFZEREN B4
EHRLT, RVHEFILAARLE, NAERE AL (1D A REEMRI
EHR2MIT, HAHEEEN (B9 = 1) AREENIRI

TXCOL

EUARTOREMFAREAL, HTXCOLALBENT, SSTATALAAH BAL
0: JCRKITE, HtfFiti%
Lo REPRTE, ML

REN

EUARTO®E S fA 47
0: fZlek Ik
1: i

TB8

FEEUARTOR R 2R3 T AEHISRONL, B EAIBRIEEF

RB8

ZEEUARTORIA 1, 2R3 TR
RO, AMlHRBS
wHRLTE, WPk A:, 1A ARBS
EHR2M3T, Bl

T

EUARTORMEE H WiRE
0: M#MEE
1: HfEfE LT

R

EUARTORIZ IR WibR AL
0: MBS
1. AT
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Table 9.29 EUARTOHU 22 b 3 7 1725

99H ¥ Z0A el 501 Fapr $3fr Fofr F1pr Fofr
SBUF SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
®I5 B 5 'S B 'S 35 FEAEE] IEAEE]
BAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
AR5 MRS PiA
XA TS — DAL BRI — MR 217
7-0 SBUF[7:0] | SBUFINE NHRKIEF BRI FFAER T, SR )G T UR 1L
SBUF [ EUR [RI BB AT 25 7 (1 A 2%
Table 9.30 EUARTOM AL E K stk B i 27 77 4%
9AH-9BH ETHL $efr 541 $EAfr 3 F2fr F1fr ot
SADDR (9AH) SADDR.7 | SADDR.6 | SADDR.5 | SADDR.4 | SADDR.3 | SADDR.2 | SADDR.1 | SADDR.0
SADEN (9BH) SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O
BRI k=t Edk=t =t k=t BIE BIE k=t Ek=t
ShifE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
= MRS PiBH
7-0 SADDR[7:0] | %7Z3SADDRE X T EUARTO/I ML M
FASADENE—/MIFER A28, HiE SADDR b A7 4 Ky
7-0 SADEN][7:0] 0: SADDR [FJAH WA 4 20
1: SADDRH FRIAH A X} HE P U B 6 b ik A% 36
Table 9.31 EUARTOV Y% % K 2L 2% 27 /7 4%
9CH-9DH ¥ Z0A el 501 Fapr $3fr Fofr F1pr Fofr
SBRTH (9DH) SBRTEN | SBRT.14 | SBRT.13 | SBRT.12 | SBRT.11 | SBRT.10 | SBRT.9 | SBRT.8
SBRTL (9CH) SBRT.7 | SBRT.6 | SBRT.5 | SBRT.4 | SBRT.3 | SBRT.2 | SBRT.1 | SBRT.0
%5 e B/ s il 5 L] i B
ShrfE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
ALRS DS PiHA
EUARTOM AR A AL A3 RedE il AL
7 SBRTEN 0: XM (BRI
1. $T5F
6-0, 7-0 SBRT[14:0] | EUARTOHIFR R AR BB R 7 NKS I Fis
Table 9.32 EUARTOV 4 % K AL 2810 25 47 7%
9EH - ¥ZVA k- Le70A S50 g VlivA SB3fL 2w - NLvA SBORL
SFINE - - - - SFINE.3 | SFINE.2 | SFINE.1 | SFINE.O
®I5 - - - - I I 5 %5
BAE
(POR/WDT/LVR) i i i i 0 0 0 0
AR5 RN RE) PiA
3-0 SFINE[3:0] | EUARTOBAFR & A SR BIE 7 7o
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Table 9.33 EUART 11l MRS A A 2%

AOH, Bank1l

SBIAL

AL

5L

AL

UL

HORL

SCON1

SM10
/FE1

SM11
/RXOV1

SM12
/TXCOL1

REN1

TI1

RI1

BI5

G

TE

5

=

B/

G

B

RArfE

0

0

0

(POR/WDT/LVR)

AL 5

RLRF 5

L

7-6

SM1[0:1]

EUARTLE AT RIEHIML, SSTATL=0
00: J50, [ILT5a, [HAEds A
01: JrA1, 85U, nIARE G
10: J5X2, oAUy, e ks
11: 53, 9Py, AR

FE1

EUARTLI Y 4BAREAL, UFEIMAEER, SSTATIALNL M B AL
0: T4, hME=
1. MiHas, fdie &AL

RXOV1

EUART1EMHS NARTEAL, 4RXOVIALA LN, SSTATLALAAH:E AL
0: LHMuiitE, Mk fHE%
1 Bloai e, Al B

SM12

EUART1Z AFEHEIRAYAL (FBopr 1" IKRKEE) , SSTAT1=0
0: 7E/7:0F, PR RGN BI1/12
EAALT, 2R A A S, AT A # 4 BT RIL
1EJ7 23R, AR S EAIRIL
1. 77 N0F, BERRIE RGN EPTI1/4
HHRLF, AVHEIEAFARR:, REEKNEIEA (D A fEEAMRIL
EJ7R2R3 T, Rk (BB9f = 1) A RgEAIRIL

TXCOL1

EUARTLARIEMSARESL, HTXCOLLIMHERRT, SSTATIALBFRE BN
0: LRIZEMR, HRMEE
1. RIEMSR, HEERE AL

REN1

EUART 13028 fa 47
0: #lztik
1. Bl

TB81

FEEUARTLIHIT R2M3 T RIZMIESL, HBMEMREE

RB81

FEEUARTLKE R, 23 FBREER B osr
RO, ANMEHRBS1
EHRAT, Wb kA, 5k ARB81
723, RO

TI1

EUART1HMEEFWR B AL
0: MBS
1. AT

RI1

EUART1HZ IR WirE
0: MfFEZR
1: A E LT
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Table 9.34 EUART LR AT #2525 A7 1%

A7H, Bank1l ETHL $e6fr 541 EAfr 3 F2fr F1fr FEofr
PCON1 SMOD1 | SSTAT1 - - - - - -
w5 EdE=t S k=t - - - - - -
HAE 0 0 i i i i i i

(POR/WDT/LVR)

ALRS PFS PiHA

UART L3RR N5 25
7 SMOD1 0: fE/729, PR A RGBT 1/64
1. 772, BERRE N RGN 1/32
SCONL1[7:5]ZhREiE+
6 SSTAT1 0: SCON[7:5]TAE 5 X 1EASM10, SM11, SM12
1: SCON[7:5] LEAX{ENFEL, RXOV1, TXCOL1

Table 9.35 EUART Ll % il o 25 A7 7%

AlH, Bank1l ETHL $efr #5461 EAfr 3 F2fr F1fr FEofr
SBUF1 SBUF1.7 | SBUF1.6 | SBUF1.5 | SBUF1.4 | SBUF1.3 | SBUF1.2 | SBUF1.1 | SBUF1.0
®I5 ] B/ 5 ] AEE] e g g
HAE

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

ALRS PFS PiHA

XA ZFATAS FHEIAN A8 — DAL A2 — N A 25 A7 4%
7-0 SBUF1[7:0] | SBUFLIE NG RIEFT BI85 H, ARG aa L
SBUF LR R B A7 4 vh T P 2
Table 9.36 EUART LA LHhE f2 kil 7 i 77 774
A2H-A3H, Bankl B|INL BT g 100 AL XA L Y20 XA FOhL
SADDR1 (A2H) SADDRL1.7 | SADDR1.6 | SADDR1.5 | SADDR1.4 | SADDR1.3 | SADDR1.2 | SADDR1.1 | SADDR1.0
SADEN1 (A3H) SADEN1.7 | SADEN1.6 | SADEN1.5 | SADEN1.4 | SADEN1.3 | SADEN1.2 | SADEN1.1 | SADEN1.0
BB I 5 s I 5 s I 5
ShrfE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
Prdw= VA= iR
7-0 SADDR1[7:0] | 43 SADDR1E X T EUARTLH MALHEHE
FARSADENIR MR TS, RESADDRLAINRLLAT AL
7-0 SADEN1[7:0] 0: SADDRIH[RAH A 4 2%
1: SADDRILH [ A7 AT 2205 2 (1 1t bk A A 6
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Table 9.37 EUART LIRS & - d a7 f7 2%

A5H-A4H, Bank1 A $e6fr 541 EAfr F3L F2fr F1fr FEofr
SBRTH1 (A5H) SBRTENL1 | SBRT1.14 | SBRT1.13 | SBRT1.12 | SBRT1.11 | SBRT1.10 | SBRT1.9 | SBRTL1.8
SBRTL1 (A4H) SBRT1.7 | SBRT1.6 | SBRT1.5 | SBRT1.4 | SBRT1.3 | SBRT1.2 | SBRT1.1 | SBRT1.0
®I5 g B/ BI5 g B/ IS g FEi=
HAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
ALRS PFS PiHA
EUART LI AFZ AR AL A3 RedE AL
7 SBRTEN1 0: KK (BRI
1: $T5F
6-0, 7-0 SBRT1[14:0] | EUART1U4EE 5K 2R B2t SR B 7R A8 AL B T 5%
Table 9.38 EUART LI 5 & A5 23 180 75 A7 2%

A6H, Bankl B|INL BT g 100 AL B3 L V2A U A FOhL
SFINE1 - - - - SFINE1.3 | SFINE1.2 | SFINE1l.1 | SFINE1.0
BIE - - - - 85 B 5 5
SE

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

Prdw= VA= iR

3-0 SFINE1[3:0] | EUARTLI:AGER & 4SS OA S s
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9.6 BATHEIRED (TWD
9.6.1 it
PR, A gl
T ENER (Master) RIMHIEER, (Slave)
VP RIEEAR (Transmitter) FIEEUEE (Receiver)
Y HEZ EHURI PR
BA RSP I AT (Timeout)
1625 R ] IR R 45
I P
TWIHAT B R PIIRZE (SDARISCL) 7E 2k fide i 2 (A& 1815 B . SH7T9F16405C A fF & TWLE LML, Bt
ITAE AT A TE, JEX) B AT I T R B
TWIR ok RS
JCAITWIEE R T EIFTR, e SC R 28 AN /] 2% AT 38 1

VDD= 5V VDD=5V VDD= 5V VDD=5V VDD= 5V
Master Slave Slave Master
Device 1 Device 1 Device 2 Device 2
\d SDA
SCL
9.6.2 FrE ek X

Hrfe g

B A b B 2 EAE— AL AR A i N b e b ARt TR B HLP I RO 2R N R R AR E . (BRSSPI 1L
AT AN ZERE T LR o

FN2CE WP SCHEL, TWIRE SCT AR IR IIBTE : AR A AR 1260 o AR BIE Ay i v I B30 e 10 Bt s SONE 4R
ZeAFs AR B A e FP I B 2 ) BT e SO 2B 5. RIS Z RS th BN

FHURT USRNG5 — Al S ENURIE RIS TR — tldin, Rk — DI SATF I S5 RA AR . AR IR %
PERZ R 28], REE SCh “Nig” R e ENANIZ KB B, /8“7 RET, WRENLFHROEELR
FAF, WESCh “EBIGHKM” . RoR BN BB BRI . ROREDRIG &R, B&iidT
kR ORAE, HBIBLHBZ RN BT RS AR ETE A B, BRARRE ], A SCRER R A 4
PERAE DI

Praiinte (it A4, WL A — DN EHA TR ARG e 2k 450, BCE 5t
HNEAE S o BBCE AL ILA I BB AR B e R AR A “ MR (ACKD 7 A5 55 BYERE S JLA IR A 44 R 3R
RN (NACKD 7 55 O B Bt e — 70, B st R Gk S i iy, Wl “ AR (NACK) 7
55 e TWERH A i BRI AL BEAT 150 -

YA R A DR A, Mk, AR AR AN KRR IR IR SR A K B
AR BT IRIN o (EAE R R S5 A 2 BN MNLZ 18] 98 TA5 S 3808 705 (8. 2 N URDR R R sl AL ZE AL 2
EHSTI, MHUAT LU I R I A e AR A I P AR R I TR], AT BB TR o MATLTT DAz A I B2 PO I FRL P FET U EAS
S R B I A 2 i LY 1 30
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SDA —\ /5} \ —\ , /— , Bl
SO N /I A A W

START STOP START Repeated START STOP

P NS S, SHTIF1640F{ESDATS 54k, HHibihr A Bk, SH79F164041{SCLIE T2k, BISDAE 52k,
HHT AL B S SR R VE R TWINT AR &, BEISCLIE S &k

Addr MSB AddrMSB  R/W ACK Data MSB Data LSB ACK
—_ “ L —_—
AR G G G G AV AN @ &) 6 & GV
SCL
1 2 7 8 9 1 2 7 8 9
START SLA+R/W Data Byte STOP
BRI

BN BN A BB LI, SR s “ et e I Bh e m R -F. 0 PR 2 5 A kb, 2 S
SERE— NI Bk PR (KR 4G 2 AT S F 2

I Bl R 1 BB AR K S BUTTAT 2 S AL M I ST AR A~ oI o AR T I 2 B AR P SR IR U B
2k, AR B AR b m T 2 BT RN R PSRRI ST AT T R, IR A A T 2R T BRI AG
X AP HEAT TR, SR ATk s o I SRR AR B, BRI E

TAlow TAhigh
SCL from
Master A
SCL from
Master B
SCL bus
Line
TBlow TBhigh
Masters Start Masters Start
Counting Low Period Counting High Period
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R sk

EHRATFERZAL T W7 ARSI A BETT A UK Aedin. P> TR BEAE S MAFFIN A (thorp.sta) W RN ACIEIESG
ZAF, IR ERE BG4

HI T A IBE UG A AT (K ENUTCTEAE R AT SUE BN TE S Bk, FURESE I B imy -~ IS Bt e 10 B A BT 2L o T
oo AT BAULIRHEPI, e P BALR R L Ah e, AR B 2.

REMF ENUR GRS AR Bl ELR S AR5 71 AR e . ZPIAS ENLRIN D7 i) —AS LI, R BE S NRUM) 3 oL ik
B, AEALSECE I K AR AT Mo X RIH LRI SR T A TWIRS A CEREA T B A% e vl DU IS 2B IR USRS

WERAZENLFIN TR RS T KUK, 72 AR MR Bk 2 bl a A I £k B b hil it 15 55 UL, SRAExs B vl ,
INAVARINZIEL S IR S T VPSS

RRRAR T, yERIN B “ERGRMAIET . MRIEDFE A QA “EERIAAIET W, NAZRIR H T

FRARANN R AR T A L 2

(1) FEELG A A AN E
(2) S A RIEEE
(3) FADRURAAF RN 1261
Transmitter 1 loses arbitration
DATA 1
DATA2
SDA \ / \
scL
S
9.6.3 ThRedHA
NI T TWHE TSR PRGN 4544
(_)l A <DtA
7] n
\ 4 4
Bus Interface Unit
START/ Timeout/ Bus Arbitration )
STOP Free . Bit Rate Generator
Control Detection Detection »
7| | Bit Rate Register
Address/Data Shift (TWISTA)
Register ACK
(TWIDAT) A
A ¢
v v
Address Match Unit ;
Co?;wlgg?\ﬁter Control Unit
Address Register
TWIADR <+
Address Status Register Status Machine
Comparator (TWISTA) and Status Control
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RE&gOHT

ST O T IR B AL R A A B (TWIDAT) |, TFUAIZ RS 2%, PSR s 268 I 1 I 207G

AT EETWIDATA A T RIVKR A 325 1 B sl b Fn gz ie 2 1) Bcis A bl

TFURIZ A S 1 B8 A 5T AR AR 2k I UR S, T TR SR 21k 4.

WIHIRSH7IF1640 CL4AF Jy EHUIFLE— AL, hE AR A B4 th k. Mk Fphaind, oo Lk T &
EWBE, FEr= AN RS

SH79F16407E AL A Motk e, AZRE SCL AR Bk = A 4 R B AR .

SH79F16407F /L4 ACKINACKIF, 7ESCLALEkE G~ ETWINT W, JE7ESCLH S BRI F71LSCL, ZETWINT kG %
R SCL.

SH79F16407EEHIACK/INACKSS S, A TWINTCHEHE %, SCLLA - TI, SDA™ABRAZ, T H ™ A TWINT i,
K& HO0H. SH79F16401 Fd MR 1L, 1R HIHOOHIR A AL P2

SH79F16407E fEHiIACKINACKIE 51, FHTWINTARYES, SCLY K EH- I, SDAF=ABAS, NPRZS E D) 4#:FI00H,
NSRRI, SHTOF16401E A MHLEENZAIRZS, WY TE R L, TR ASTATFG EN UL, SEHE52 STA+ADRX)
H Mk Yi . SHTOF16401E R EHLEANZARZS, WIMFERL 1, TR AESTAT G UL, BiE B STA+ADRYT H
SRR

SH79F16407E 4Tl iR LG, ASHS 5 Yk . SH7I9F16408/E K ENAEAE, WETFHEFREEL RS, B 1110k N2 H
BEIX

SH79F 164081 5 i 4k 4 5 v W P 10 Treree = Tsys X TWTFREE X 256 CAFURIETeree K Trtsc/2 (tsel NI ENZE (1 FH#9) O
BT s S RGBS B s R A, BSUE 2k ZShREDUE H T — MR AL R (8+14MY) « SH79F16404: T M
WA, BT 25— AN AP I G HZ e . IR % (STAL RSTA) NG Ti%2hfg. SH79F1640, /L
Wr, ZFAFARTWICONH [ TFREES B BT (WIRAEHINM EFREEC EAD

AR A2 SCLE MHLFARS, SBIRSERE Abs i BN R IR r e ek . oot 8, TWIMHE S 5%
T BT, I B A I H PR IEN X Teys (N{E IHTWITOUTZ AR YL E) FTE SIS BN BN “ MBI, %4E
ZATWICONH I TOUT S B, (WIREEHIMETOTE EAL)
A AT

TN T, WHEEF/E 2 TWICONICRI1:0] 705 R 3 TWIBRAF AT 285K ¥ e Ml AR . SCLIFR Mfsys/ (16+2 X CR
X TWIBR) .
p: 6 N

HiyhE DT TE B TTAS B8 BTl B R Mk 2 75 5 A A TWIADR Y R 747 i DT T o 2 SR P ik A e A GO Btk 2
1 550 M iEOOHAHUC AT . Ml DT, 3 B e 7 2 5038 1 B BAH B (R IR AT o
EaGH L

T TWLRZE, TR IR A7 28 TWICON [ % B AT MR I RIS . M TWIUR R 75 228 F E I R SR, Twi
PR AR S B, bR TS PRSI S S DR S T IR TWISTA. RS FEAS TWISTA K Fm TWHE TH A B A2 I 1138 1
REFE; HEBHH NRESFARNE M TEREEERREBIPRE D, EhBEERemr, Mg g i . NH
WA AT LEALFR SEAT 45 J5 A SR VFTWIHE THER 48
9.6.4 HHrER

TWIE THZ L2 A JE A h W IR s i S 2k . I a0l 38— AN A R — MR &I B FH A &7 4 —A
T BT DAE SR, B AT DU AT I E M . TR, B AR A TWICONH [ TWIAE BE R ENTWIRT 7
511 25 AE A IENO R (B AT v e 42 A 57 EAFI TWI b B 2 il 7 ETWILEE 3L 5] vk i TWIHR bR S TWINT 8 B A7 IR & A b . 4
RETWISKEAR EAL, N HAE DT TWINT AR AT MR A REHNE & T TWIHE & 4.

HTWINTLL EREE, RR—IRTWIHER T e, SR N AR, SRR A TWISTAGR & T 4T ks
BT 0 e 27 AE 2 TWICONFITWISTA S i TWIHE AT HR R 17«

TS S BIA SATWEE TR PR S, X BT v RE IR ATEAT THE . RTINS

S : JFURSAF A : NN
Rs : EEIFHEKM DATA : S EHE
R R AL IA P s B
w : B SLA : MALHHE
A s NBAT

B E T2 P TR i C B . JErP I o PR A /- S TWISTARF B L AR A IFPIRE S . AETWINT IR 2
B, TWUEBE TSRS, WA 2R S RS T IRIE S 281 E 2 B A e X —ASIRASRS, I g SRR A AT I )42 v 2
REESEEE Pu
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FHLRERE

FHURIER S, FHURIE— RIVEHR BN AN EHURIERE R, — NG, B S — AN AL L+ S 3557 (SLAHW)
bk B R RN EHURIER L (MT)

T B PSS TWICONH [ENTWIFISTA, {EFRSTOMTWINT, TWIEZHRKALI TWLR 2376 RV & B — AR
KF (STA) o HIFAEME (STA) fEfgisete, Wil WT (TWINT)#ER, IREFER (TWISTA) J08H, IS FE R
B ML RE RS $5 57 (SLAYW) BAEHEF A TWIDAT . EH)3 T —AMEHiriE R TWINT AR .

ML HEFN S P AL s e e R — A “ N7 BRI, il (TWINTD 8k, IRESFHESRTWISTAR A JLAN AT fE

SH79F1640

PR : W EHBE A 18H, 20HAI38H, %ML #68H, 78HFIBOH.

FEHRER RS
‘ LB e
waw| AN | wemen | EWARE TWIATH T — 3
TWIDAT#H#4E |STA|STO INT | AA
08H | CRIETTU 41T 5 NSLA+W X | 0| 0 | X |KIESLA+W, EACKZNACK
oy |BEEELIF SASLA+W X | 0| 0 | X |RIESLA+W, HHACKEINACK
x*1F 5 NSLA+R X | 0] 0| X |R%ESLA+R, TWIEEI B3 =ML Bkt
BB 0 | 0| 0 | X |K%EEdE HIKACKEKNACK
18H 2 KL SLA+W: 1 0 0 X | ROEEE UL
CEIACK FETWIDATE1E 0 | 1 | 0| X |KIE&LILEM: WEFRSTONE
1| 1| 0 | X |[RBZILEKM, ZRRIERGEEAME: STOWHR
BB 0 | 0| O | X |K%EHdE HIKACKEKNACK
20K 2 K L SLA+W: 1 0 0 X | ROEEE UL
CEIINACK JETWIDATZ)E 0 | 1 | 0| X |KE&LILEM: WEFRSTONE
1| 1| 0 | X |[RBZILEKM, ZRRIERGEEME: STOWER
BB 0 | 0| O | X |KiEHdE HIKACKEKNACK
- qﬂj ;%f TWIDAT 1|0 | 0| X |RIEEREFHELM
EL B ACK T TWIDATEIE 0 | 1 | 0| X |KE&LILEM: WEFRSTONE
1| 1| 0 | X [RBZILAM, ZRRIERGEM: STOWER
BB 0 | 0| 0 | X |K%EHdE HIKACKEKNACK
o qﬂj ;%f TWIDAT 1|0 | 0| X |RIEELFHELM
L NACK T TWIDATEIE 0 | 1 | 0| X |KE&LILELM: WEFRSTONE
1| 1| 0 | X [RBZILEKM, ZRRIERIGEM: STOWER
£E SLA+W 5k % A 0 | 0| O | X |TWLEZBRIR: HENAETHEMBUR
U et R e e o R e e
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Master
Transmitter

Successfull

transmission to a slave S SLA+W Ack DATA Ack P
receiver

Next transfer started
with a repeated start S SLA+W
condition

SLA+R
Not acknowledge received Mas?er
after the slave address Nack P Receiver
Not acknowledge received
after a data byte Nack P ‘
30H

Arbitration lost in slave
address or data byte Ack or Nack Ack or Nack

» »

Other'Master Other Master
Continue

Continue

Arbitration lost and addressed
as slave Ack

»
»

To Corresponding

68H/78H/BORD State in slave mode

Other Device Actions

SH79F 1640 Actions
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FHERER

TN, BB — R F i - 9N BSOS, — AN TFR A, B S — AN AHLHIE+32425 6] 7 (SLA+R)
Hhb R IRHEN EHEZ R (MR

R W B H AR TWICONH ENTWIFISTA, #EESTOMTWINT, TWEZHRS KM TWLR L IFE LV & M —A TP b
SAF (STA) o 4TFIA4ME (STA) fLfisese, MR (TWINT) #E, RAZER (TWISTA) HO08H, HiiRE IR+
NG ABLHLEE RIS 7 (SLA+R) B AEHR A7 TWIDAT . TETF /A N — MEH TS BRTWINTHR &

2 P LR RS 3 ) A A e SE I R — A N EEN, W (TWINTD #El, IREFARTWISTAT AT JLAN T §E
FPRAS: X ENUERAG40H, 48HM38H, S MR H68H, 78HFIBOH.

EN BB ACRAERE
R KA i
wam| GBI g | BERE TWISE 5 F— A3t
= TWIDATEE |STA|STO |Tr\\1/¥ AA
08H | B RIETFIR 4 B ASLA+R X | 0| 0| X |KRI%ESLA+R, #:IKACKENACK
5 ASLA+R X | 0| 0| X |KIXSLA+R, #ITACKEINACK
10H | D REFEEFFIHSL
PRI AAT B ANSLA+W X | 0| 0 | X |KRIESLA+W, TWEEEI#: 3] EHL R ER R

IR i%SLA+REENACK ) 0| 0| 0 | X |TWLREMRIR: #EANAETHEMHR R
38H A TWIDATHHE

. = M T 0 [0 | X [endamm are st

O KIESLA+R; B 0 0| O 0 [, IRIMINACK
40H . TWIDAT3

L EACK x M T [0 | 1 |micior, miAck

- 1| 0 | 0| X |KRIXEEIMHEM

%SLA+R; o - —
48H CENACK JCTWIDATEIE 0 | 1 | 0 | X |RZE&XIELM: HEERESTOKE
1| 1 | 0| X |RE&ILLAMN, ZBERERIGEM; STOBIEMR

B eI N 0| 0| 0 | O |BdtHds, RIFINACK
50H - 5

S HMACK IR 0| 0| 0| 1 |, RHACK

o 1| 0| 0| X |RIXEEEIIHEM
58H ?EE@& A 0 | 1|0 | X |RE&I4M HRSTORE

1| 1 | 0| X |RE&ILAMN, ZBERERIGEM; STOMIEMR
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Successfull reception
from a slave transmitter

Next transfer started
with a repeated start
condition

Master
Receiver
‘ S ‘SLA+R Ack DATA Ack ‘ DATA ‘ Nack P ‘
S SLA+R
SLA+W
v
Master

Not acknowledge received
after a data byte

Arbitration lost in slave
address or not acknowledged

Arbitration lost and addressed
as slave

Other Device Actions

SH79F 1640 Actions

L
L

Nack

Other Master
Continue

To Corresponding
state in slave mode

Other Master
Continue

Transmitter
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SH79F1640

MHLR LB,
MMURIERE T, MUK IE— RV B FEWL . APIE IR A, 200045 i 25 47 25 TWICONFI L hE 27 /7 %5 TWIADR

HEATHIIGA : B A3 27 A TWICON T [IENTWIFIAA, 15 STA. STOMTWINT; Hiik %7 728 TWIADRH 5 747 2 SH79F 1640

AN L. WRGCE AL, SH79F1640HLK Wi W i@ i Huhl CO0H) 5 75 WK A iy )3 38 H i hik .
ETWIADRAITWICONAIGALJG, SH79F1640% S84 M2k xf A CLibhk sl A Hhti: (W RGCHEE AL MmN . i 77 m bk

B

“

i

A

, DTWIEE A MBL AT, 53 A ML R . 7E R Sehs S A e B 5, hbbeE (TWINT) &
7, IREFHAETWISTAG L.

FEARA T, ARG N REAL “AAY 5%, TWIEGEEE 5717, FRR LT Bk i 2 s N2 B AL EEA

COHELC8HR A o Lok U 2 AR U MHURE K, ANEmI N MR . AT BRSO Rl ] — e “17 .

IJa— Ay kIE

SEA, WRTEHDTHANOEE (e “ N 55, WHEAC8HIRE.

MHLRBERRSE
O FE 3R A i
wam| SN | g | BIGRGE TWSET A 3htE
= TWIDATEE |STA|STO |Tr\\|/¥ AA
CCEN H ESLA+R: | o s o X 0 | 0 |Kikd)atidi; “54rACKEKNACKIH LY
A8H - E;
T4 8] N ACK SRS X 0 | 1 |KRiEHM; FFHRFACKENACKH Y
1 ENLR % X 0 | O |Kiki/asids; “FFACKELNACKIHIRY
SLA+R/WIN 2 £ A
BOH |#k, W3 BB
?LAE%J 5 A X 10 | 0| 1 | FArACKENACKIH N,
CLAI W ACK
ELIETWIDATES : | o v X 0 | KixEJEHH: F1FACKENACK] Y
BSH : (=
CAEHWCACK]H] Y ST X 1| RIEEHE; S ACKEINACK AR
0 ol o 0 UIE R S NI W N VAT E < 1 S B T
Hodik
0 ol o 1 PIe 2 e S HE MU mpy | Cthik, 25
ELRIETWIDATHL 308 FH 1A T 45 A7 28 TWIADR M GCIF ¥ .
COH |4 o [ETWIDATEVE b | o | BREARSEEABE Aw  Ebb F
CALINACK il Mt BAZRZR IR B T UG A
DI S 0 AN Ry [ Skl A
1| 0 | 0| 1 |MisHHuAKHE T A4 TWIADRHT GCHI K E
R A NI R TR S
0 ol o 0 P 2 e T HE ML AN 5 b ik ALE A
Hhuhik
R DI 2 e T HE MU mpy {3 Athhk, 275
T'ivﬁﬁfg%"‘ O 1 O 1 O b Ll s e T %5 47 25 TWIADR GC Ity e
C8H | (aa=0); ETWIDATEME | 1 | g [PV IOBLESR AW L A1
OB ACK [E] Hihil, B ERASNI R TT MR A
DI AL hE AN msy [ Sk, A
1| 0 | 0| 1 |MNisHHHAKE T %54 TWIADRFT GCHIE;
R R I R TR 4

124



% SH79F1640

Reception of the own
slave address and ‘ S ‘ SLA+R Ack DATA ‘ Ack ‘ DATA Nack ‘ Por S ‘

transmission of one or
more data bytes
A (o>

Arbitration lost as master
and addressed as slave Ack

transmitter

Last data byte transmitted,
Switched to not addressed Ack ‘ All't ‘ PorS ‘

slave (AA =0)

|:| Other Device Actions

SH79F 1640 Actions

MALE R

MBI, MBI ERLB— RAVEHE « AR SX, Z006 45 i) 25 A7 95 TWICON R bk 25 /7 2§ TWIADR
WATHIEAL : B A7 2 TWICONF FIENTWIFIAA, 15 ESTA. STOFTWINT; Hulk 257 /7 3 TWIADRHF 1= 747 ) SH79F 1640
HERARN bk . G RGCHE AL, SHTIFL1640UL N w3 A Huhi: (OOH) 5 75 UK A< i [ 3 FH Mk o

TETWIADRAITWICONYIG LG, SH79F1640%s %645 i 2% B CLh bl Som ol Cln RGCHEE AL MR . W77 1) k%
BALE 57, WTWIEEA MK, SN IR . R ShRE A Bl se e fm, PWiksE (TWINT) &
7, REFABRTWISTAHT L.

AR, WA N BAEREN. “AA” TEE, TWIRHNE S — AN IREIN, “RNE” fGR. BN “ARANE” aTUERY
AT MBI TG T 2 775 . 24AA = OIFf, SH79F16407CiARIN %t A S bk KUy il s (EARRIEALER LIRS, FFrT LB AA = 14K
S0 A CHUHER AR . T CUE T AA = O I SH79F1640 M\ i 2k KE B .

MR ZRESTE
I 34 i
wam| AUSER | s | BWORME TWIIAT Y T — 1301
= TWIDATHE [STA|STO IT,\ﬁ AA
S F] B S SLA+W; ) X | 0| 0| 0 |#k#d; KIENACKER
60H . TWIDAT#f:
U RACK x M0 [0 | 1 |matichc: omAcKiN
fERFENRIE X | 0| 0 | O |fkHdE: KIZENACKHN
SLA+R/WIN g% At o
68H | “TWIDATZ]
CAR Ve Ryl I e X | 0| 0| 1 |8 REACKHR
SLA+W; &\[F[ACK
W E AL 283 FH b ) X | 0| 0| O |&dHihE: KiENACKHN
70H < TWIDAT#f:
o clack | * e X | 0| 0| 1 Bk REACKER
YER WKL X | 0| 0| O |BWEds; KIENACKRR
SLA+R/WI 2% F2 4 B
78H |5 ST ETWIDAT
Tk e X | 0| 0| 1 |8 REACKFER:
Fisik; EIPNACK
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SH79F1640
g bk
T B S HRIR A 0 Pl RIENACK Y.
80H | B BB ; PPaE & )
& [n] W ACK 0 BelCEE;  RIEACKIRI Y
0 P 2 4E T hE I ANm ) 5 bk RE
Hhdik
0 IR R I 1 5 W TS N 1| o ]
T oS HR A, I M LA T 75 AR 2 TWIADR T GC ¥ % B
88H | LU FIHE RS S 0 I A AE -k LR, AN 7 1 2 k03
CIRIRNNACK bl s 32 28 DR IR R R 0 4 1
P AR FHEMNIBE R, m s A Sk, S
0 N H IR AT 25 A7 2 TWIADR A GCIY B
SR R I R TR AR
A3 A bk 254 0 s RIENACKIA Y
90H R4 CUREIHRE; | SRR
&L Ia R ACK 0 BelcBdE;  KIEACKIH Y
0 DI A A S 0 AN AR [ 2kt R
Hihl
. . VI (BRI 1 W T A S N s o ]
ﬁj;;%%mﬁﬂ 0 7 B e T 5 47 2 TWIADRHI Gl BB
98H aq&%}%&uﬁ; RlEET 0 P AR MU ANmi R [ kR
2. B R NACK Hodiks AR BRI R IR T IR 4 A
P AR S RN, w3 ik, A
0 38 R AR T 75 A7 2S TWIADR ' GC I3 5
SR R I R TR A
0 P 2 4E T hE P AN 5 bk RE
Hhdik
0 P AR SN w5 ik, A
1y LI g 21 2¢ 838 FH b hEAK 36 T 25 AF 25 TWIADR T GC I i
AOH | 1E 4Bk 52 JF4f | CTWIDATE)E 0 IR B 5= W N T VA S Wab: L8 WAL il |
aAF bl s 32 23 PR IR R T 4 4 1
P AR FREMNIBER, m s A SHhl, S
0 N H IR AT 25 A7 2 TWIADR A GCIY
SR R I R TR A
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SH79F1640

Reception of the own
slave address and one
or more data bytes, All
are acknowledged

Arbitration lost as master
and addressed as slave
receiver

Last data byte received is
not acknowledged

Reception of general
call address and one or
more data bytes, All are
acknowledged

Arbitration lost as master
and addressed as slave
receiver by general call

Last data byte received is
not acknowledged

il

S

Other Device Actions

SH79F1640 Actions

SLA*W | Ack DATA ‘ Ack ‘ DATA Ack ‘ Pors ‘
Ack
]
88H
"G%"j{a' Ack DATA ‘ Ack ‘ DATA Ack ‘ Pors ‘
T Ack

Nack

<D

Hegis

I FRRASAN, PIASRAS I B W B TWEIRZS o RASOFSHZE R T P WiAR G TWINT AR Bk, AN EFPIRASE . 24
HWTTWINT AR BT, BIZEREBR—ANRESR 81— AN B & S r a3 tHOFSHEE T I 78 .

RBOOHF RAETWUR B P8R R AR, R A AR I AR A Rk 2 At e Ao e etttk Hiodis sk el i
ACKMZ I IR A& A sl & b 4 R A2 . M REILEL T W R I 277 AE00H IR o S ARZRRE BT, 2 B b Whs G Ar
TWINT. Afi@id BALSTOHERTWINT ARG K & 3 1E i1, SH79F164045 3 N AEFHE MR, I BEMRSTO M & .
S TR EE LT T 3 O M - JIne Y ool (v

HeE0REG
I FH A i)
wam| L SEN | e | BRITRME TWIHRTI T 31
= TWIDAT#4E |STA|STO |Tr\\|/¥ AA
B A A RO AT - _ s g S g
F8H T1W|NT:0 FETWIDATZ 1 TTWICONZffE | A5 A5 sl b HE 24 iy e
LE AL F-HE AL
AT H AL TG STHE A2 B . BT A
OOH |&ffs L | ETWIDATEE | 0 | 1| o | x [MEVHIRHE I FE D
R BEOSETWI R TR
PN I B TR L
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SH79F1640
9.6.5 F1Fe
Table 9.39 TWIHZE #2417 2%
C8H, BankO B|INL BT g 100 AL XA L V2A AU A FOhrL
TWICON TOUT ENTWI STA STO TWINT AA TFREE EFREE
BI5 w5 w5 /5 w5 By PSS S5 BRI5
SE
(POR/WDT/LVR) 0 0 0 0 0 0 0
Prdw= PRF= PiHA
BB PR
. TOUT 0: Tl &4
1: BTWURZAG N X Toyshl B D550 4 A5 B
NAE FHTWITOUT 27 72 2% ¥k 5
TWUEREAL
6 ENTWI 0: KHITWITSRE
1: JFRTWILRE
el VA
5 STA 0: AERILRRIGEAM:
1: YRS NI RIE R AL
L IR VA
4 STO 0: DERIELIELA
1: VEAFENIN REL LM E A MU A B2 B b4, (HIRERE
FHAEFHEMNUIR S . TR B S0 Bizbr B A
TWIEBFTH BidR &AL
3 TWINT 0: WHTWIHR T hk &AL
1: PEAETWEB IR EROFSHZ AR A AL, DAZ0 A3 B
N R
2 AA 0: [I& “ANE” /55 (SDARHET)
1. g “NE” 55 (SDAKHEF)
SCL & - FRBR AR AL
0: THEI &4
1 TFREE 1: 5 RGN, B s P Teree = Tsys X TWTFREE X 25677 &
S RGN BN B BT o D20 HH 3R A B o
Eﬁ: %Zﬁ//ﬁﬁTFREEijﬁmffﬂaSCle (tSCL)‘?/fo:??ﬁ‘éH{]/g/ﬁ/‘?)
SCL & - I B AL
0 EFREE 0: 25 1-SCLEk 5 HL 1 HE 24
1: SUVFSCLEZE B I ) Wy

FER# N : TOUT, TWINT, TFREE&ZJFMMATWI FH, —Z It — il
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SH79F1640

Table 9.40 TWILE £ I TH 5035 77 4%

FEH, BankO oy vA HE6hL 5L Fapr 3L F2fr IS SFORL
TWITOUT CNT1 CNTO - - - - TWIPCR -
BI5 s W5 - - - - s -
ShrfE
(POR/WDT/LVR) 0 0 ] ] ] ] 0 ]
K= NFFE PiBA
BB TSI
00: N = 25000
. 01: N =50000
-6 CNT[L:0] 10: N = 100000
11: N = 200000
N IR S 268 I Th e HR A5
TWI_ L d B EE AT
1 TWIPCR 0: SDA. SCLW#$30kQ L4 Hi FH 5% 4]
1: SDA. SCL#B30kQ 47 HFHIT )R
Table 9.41 TWLIRAZ 1788
DFH, BankO £ ¥4 SHehL g1 1A $anr SB3L Fofr F1pr SBONT
TWISTA TWISTA.7 | TWISTA.6 | TWISTA.5 | TWISTA.4 | TWISTA.3| CR.1 CR.O ETOT
®I5 5 I3 [ 5 I3 EWiE W= s
HAE
(POR/WDT/LVR) 1 1 1 ! ! 0 0 0
ALRS PRFS LB
TWI BT RR AL
7- TWISTA[7: o
8 STALTSBL | g g ey s
TWIS i R %
00: 64
01: 16
1-2 CR[0:1] 10. 4
11: 1
CRIL:O]MELE RIL B v A R, 1 AR AR LG
BB FRENAL
0 ETOT 0: 2% [ S 2l )y
1: {FHE R
JEE: SCLUI# Hfsysl (16 +2 X CR X TWIBR)
Table 9.42 TWIE; HL B V5025 47 7%
89H, BankO B|INL BT g 100 AL XA L V2A XA FOhL
TWTFREE TWTFREE.7| TWTFREE.6| TWTFREE.5| TWTFREE.4| TWTFREE.3| TWTFREE.2| TWTFREE.1| TWTFREE.Q
®I5 B W= W= B By s By =
HAE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
ALRS PFFS PiHA
7-0 TWTFREE[7:0] | TWTFREEB Il ic B A7
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Table 9.43 TWILLFF K %5 /7 1%

8AH, BankO ETHL $e6fr 541 EAfr 3 F2fr F1fr ZFofr
TWIBR TWIBR.7 | TWIBR.6 | TWIBR.5 | TWIBR.4 | TWIBR.3 | TWIBR.2 | TWIBR.1 | TWIBR.O
®I5 ] B/ IS g SAEE] e g g
HAE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
ALRS NS Pie
7-0 TWIBR[7:0] | TWIH SR HiCE A7
Table 9.44 TWIHL I 27 17 4%
8CH, BankO0 oy vA HE6hL 5L Fapr 3L F2fr AN SFOAL
TWIADR TWA.6 TWA.5 TWA.4 TWA.3 TWA.2 TWA.1 TWA.O GC
S ] ] B A ] s A 5
ShifE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 0
ALRS NS Pie
_ TWIHhbE R B A7
i TWIADR[E:0] 1 & SH79F 16401 Ay AL i bt
T8 A b A R Ar
0 GC 0: 27 i 50 FH ikt
1. SOV R F ik

Table 9.45 TWIX#i 2 17 2%

8DH, BankO B|INL BT g 100 AL XA L Y20 H|ANL FOhL
TWIDAT TWIDAT.7 | TWIDAT.6 | TWIDAT.5 | TWIDAT.4 | TWIDAT.3 | TWIDAT.2 | TWIDAT.1 | TWIDAT.O
BI5 s s 5 5 s A ISHEE] ISHEE]
ShrfE
(POR/WDTILVR) 0 0 0 0 0 0 0 0
Prdw= PRF= PiH
7-0 TWIDAT[7:0] | TWIE AE R S
Table 9.46 TWIHL 5t i 25 177 2%
8FH, BankO B|INL BT g 100 AL XA L Y20 H|ANL FOhL
TWIAMR TWIAMR.7 | TWIAMR.6 | TWIAMR.5 | TWIAMR.4 | TWIAMR.3 | TWIAMR.2 | TWIAMR.1 -
BI5 s s 5 5 s A ISHEE] -
ShrfE
(POR/WDTI/LVR) 0 0 0 0 0 0 0 )
K =t PRF= PiH
TWIAMR 27 A7 28 ()5 — A7 7] B il TWIAD R 25 47 o th oA S O HB HE A7 o 40 B 5 e 17
7-1 TWIAMR[7:1] | &1, HihkUCALIZ 4R 20 A LA S TWIADR A A R kA7 1) e 45 s i)
JRAGCAL O, ASZMEAHNAL I EL A 45 3
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9.7 HrFWEWE EHHR (LCM)

9.7.1 f¢ik

B 1200 B A T EE 1 ] LUE S S8 4R v il B T TS 201/0,  HAFMIhEE v £ 2 MO i dl—

BRI E R (Logic Configurable Module, LCM) HISRSEIUX /> £ 7 B M Ih e WS BI1/O,  H AR 12 5 5 pfif:
Uity 1 — X LA R DR R W0 SRAE 5 I g o SRR b B IR])— O RL & 2 AN Thie, 2ANThRE SR R Flin: B0k
R PC E S TXD & PWMFTHE, )2 () B4t 270 ) REAR B (1) Y T NI 7EIX MO IR ARELIE I s HE— MO [R] I  E RXD A

AR5, WEXANMOR R B8 7 A A v W 2 [ I 2 fish & RXDA A T fig

UARTO

J

TXOCR[3:0]

P0O0~P07

TXDO

|

RXDO

RXOCR[3:0]

—— X

I

UART1

|

TXD1

TX1CR[3:0]

|

RX1CR[3:0]

P30~P33

RXD1 "

SCKCR[3:0]

E—

SDACR[3:0]

000
001

PW1CR[3:0]

110
111

PWOCR[3:0]

P40~P43

E—

POCEX1

CE1CR[3:0]

CEOCR[3:0]

POCEXO

ECIO

ECICR[3:0]

P50~P51

o

INT2

INT2CR[3:0]

The Sample Block Diagram of LCM
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- SH79F1640

Bij: UARTO UART1 TWI PWMO | PWM1 PCAO INT2

Ell::l RXDO | TXDO [ RXD1 | TXD1 | SCK SDA | PWMO | PWM1 [POCEXO|POCEX1| ECIO INT2
P0.0 | [ [ o [ ]

PO.1 [ [ [ ]

P0.2

P0.3

PO.4

PO.5

P0.6 [ ]

PO.7

P3.0

P3.1

P3.2

P3.3

P4.0

P4.1

P4.2

P4.3

P5.0

P5.1 [ ] [ ]

TR

KIRFE O R (0) iz 7B il A E 2 e, HE e (W) ZEn LU HIE 1 il AL (LCMD 1920555
O () Loy v LUHTZH o IR (LCMD) BB M E G xR (00 5]

LCMATILIE RAINT TAO 5/ I & ) E 5 116 (BRAOLIGESS) o
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9.7.2 5%
Table 9.47 TXDOFIRXDOH | e & 27 17 2%
E2H, Bankl B|INL BT g 100 AL XA L Y20 AU A FOhrL
UARTOCR - TXOCR2 | TXOCR1 | TXOCRO - RXOCR2 | RXOCR1 | RXOCRO
BI5 - =t #I5 w5 - W5 By BRI5
SE
(POR/WDT/LVR) 0 0 ! 0 0 0
Prdw= K= B
TXDOBEEfr
000: TXDOW%]P0.0
. 001: TXDOWELGSFIPO.1 (ERIA)

6-4 TXOCR[2:0] 010: TXDOMHTFPO.2

011: TXDOW%P0.3

He: W

RXDOBC & fr.
000: RXDOWL£|P0.0 (BRikD
, 001: RXDOWLATF]P0.1

20 RXOCR[2:0] 010: RXDOHE S 3]P0.2

011: RXDOWG}$|P0.3

He: W

Table 9.48 TXD1FIRXD1 5| i lic & 27 17 2%

E3H, Bankl mIfr | meRr | fShr | Al | fmsfr | Mok | @iy | ok
UARTI1CR - TX1CR2 TX1CR1 TX1CRO - RX1CR2 | RX1CR1 | RX1CRO
W5 - /5 i/ i/ : i/ B B
SRl
(POR/WDTI/LVR) 0 0 1 0 0 0
g ) L
TXD1ECBEAL

000: TXD1Wi5IP4.0
011: TXDL1Mi5|P4.1
100: TXD1Wuft%IP4.2
101: TXD1Wuft%IP4.3
110: TXD1WuH%IP5.0
111: TXD1MLSFIP5.1
He: B

RXD1REE AL
010: RXD1MEL4#|P4.0
011: RXD1m4#|P4.1
100: RXD1W5|P4.2
101: RXD1W5|P4.3

I
I

6-4 TX1CR[2:0]

2-0 RX1CR[2:0]

110: RXD1MS3IP5.0
111: RXD1MST3IP5.1
Hw: e
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Table 9.49 SCKFISDAT | JHIFL & %5 /7 4%

E5H, Bankl A $e6fr 541 EAfr 3 F2fr F1fr FEofr
TWICR - SCKCR2 | SCKCR1 | SCKCRO - SDACR2 | SDACR1 | SDACRO
BI85 - EaE=t WI'E o=t - W5 EWE =
HAE

(POR/WDT/LVR) 0 ! 0 0 1 1
ALRS PFFS PiHA
SCKELEAL

000: SCKH:EfFIP0.0
_ 001: SCKf5P0.1
6-4 SCKCR[2:0] 100: SCKmL4f#|P4.2
101: SCK4#IP4.3

. 4

SDARLE AL

000: SDAW:TF|P0.0
] 001: SDAMm:#IP0.1
20 SDACR[2:0] 100: SDAMLF|P4.2
101: SDAWLHF|P4.3

. 4

Table 9.50 PWM1FIPWMO35 | B fic & 25 17 %%

E6H, Bankl A $efr 501 EAfr 3 F2fr F1fr FEofr
PWMCR - PW1CR2 | PW1CR1 | PW1CRO - PWOCR2 | PWOCR1 | PWOCRO
5 - EaE=t WI'g o=t - WI'E EWE =
HAE

(POR/WDT/LVR) 0 0 0 0 0 0
ALRS PFFS L
PWML1EL B L

000: PWM1HES2|PO.2 (BRiAD
001: PWMI1mLS£]P0.3
6-4 PWM1CR[2:0] 010: PWML1ItEt£IP0.4
011: PWMI1BH £]P0.5
110: PWM1B £]P5.0
e, 4
PWMORL B4
000: PWMOHESFIP3.0 (BRI
, 001: PWMOmLS]#IP3.1
20 PWMOCR(2:0] 010: PWMOHRHTFIP3.2
011: PWMOmLSF]P3.3
e 4
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Table 9.51 POCEX1FIPOCEXO05 | Il & 25 17 o

E7H, Bankl A $e6fr 541 EAfr 3 F2fr F1fr FEofr
CEXCR - CE1CR2 | CE1CR1 | CE1CRO - CEOCR2 | CEOCR1 | CEOCRO
BI85 - EaE=t WI'E o=t - W5 BI5 =
HAE

(POR/WDTI/LVR) 0 ! 0 0 0 0

ALRS PFFS PiHA

POCEX1FE &L
000: POCEX1Hi}%IP0.0
001: POCEX1Huif3IP0.1
) 010: POCEX1Wft3IP0.5 (R
6-4 CEICR[2:0] 011: POCEX1Mujf%|P0.6
100: POCEX1mt4t5|P5.0
101: POCEX1mt4t%|P5.1
He:
POCEXOHLE B fir
) 100: POCEXOMWLHt#IP4.1
20 CEOCR[2:0] 101: POCEXOH4I%|P4.2
He:
Table 9.52 ECIO5 | JHIFC & FIINT25 | AT & %5 17 4%

EAH, Bankl £ ¥4 SHehL g1 1A $anr SB3hL Fofr F1pr SBONL
ECICR - INT2CR2 | INT2CR1 | INT2CRO - ECICR2 | ECICR1 | ECICRO
B5 - /5 25 BI5 - 25 I EdiE
HAE

(POR/WDT/LVR) 0 0 0 0 0 0
K= PRFS PiBA
INT 2R BAr

000: INT2mLEF$IP3.2 (BRIND
) 001: INT2HHfEIP3.3
6-4 INT2CR[2:0] 100: INT2BRHTZIP5.0
101: INT2m4f P51
He:
ECIOR &AL
010: ECIOWET5IP4.0
011: ECIOWAT5IP4.1
2-0 ECICR[2:0] 100: ECIOmT EIP4.2
101: ECIOWL F]P4.3
111: ECIOWU F]P5.1
Hee: e
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9.8 /¥ #HE% (ADC)
9.8.1 ik
12075 H
Z2% H R Vpp
SN e VL IN
JA8I—IKADCH LA H B e sk Z i #64e P4, i HARAME &S ] AR &l 2 BBl A\ b 0T i — %
FEAIRLE A G ERZF1E, — NP RZ a8, s RIS G 45 A4
T 2 8t o A 40 300 108 2 8t 2 T (1 s T T 5 B A 1
AN T2 RIS R RSO . PCAO. PWMLES Timerd (1% 5 5 A 3hfih i AD#5

B ADCH#3di b5 = T IAIMSPS

SH79F16406 % —A Huii . 1247 3% vE T R 2% (ADC, Analog-to-Digit Converter) , BB 419-8-1fi7x. ADC
SR AE S S S BRAME Vb

ZI P F AR (CHO - CH3) , il e EfFE A A74, #n LA N340 A B AT 564 45 RABAEAE 0 By [ 25 1
i A74ADDXH, ADDxL (x=0-7) 1, R —UIFH], HiRZFAAMRMETR IR 4R ER BRI Z A 6 &
] AR S BB R A R — AN A, it BT LU R — B N B P E RS, RS R A A% TP IR e N
TS 2 I 25

S TRAAMEIE, H4d R e IAIMSPS, T |25 17 2% Y B ADCIN £ 2 DL K SRRE ) o )51 v A 408 38 18 22 18] B~ s 17 1) ol
IRl A7 A R E (TGAP[2:0D

SH79F1640
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9.8.2 ADCHEIRE

Software Trigger Event Trigger

sequence mode

State
pointer GRPI20] +
_pointer 77

<—|—( Mode Arbiter

A

i SOC | |EOC

1
!
CH8 X—— i
MUX 12-Bits | 12

Time Gap
Logic

} Refc

Pre-Counter for
ADC clock,4-bit

ADCONI1[REFC] J

i SOC Stands for Start of Convertioni
[}
I EOC Stands for End of Convertion |

|
i A DCON2[GRP] i ADT[TADC]

System Clock

’]9.8-1 ADCHEHLE]
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9.8.3 ADCHTr#
ADCHEIERFT i F B 728
Thhk B FRaH
ADCH 4 & ADT T B ADCI B b A I (1]
ADCONL ADHERAERE . JHB). ZHHIEMIER . MADCH B Wibr . FH4-/m
> 3L
ADCF: 1l KA
ADCON?2 FPHMEIE R BOR E  FHARIEIE 2 8] T8 (] 55 & B
A% 47 ) SEQCON T I R el G s gt B 55y s E
ADfFIE N E L ADCH1 WEADIEIE S| A ADfE 18 D) re skI/O ) e
P 3 4 M 1 SEQCHx i€ 790 e (R DA S ey, x=0-7
. ADDXL SEQCHXH 5 & Ml il # B ML, x=0-7
ADCZ: L7 174 —
ADDxH SEQCHxH #& & i L E M =i, x=0-7
Table 9.53 ADCIF 4z i 27 17 2%
94H PEIAL 137 1A A 0A Fahr 3 F2fr F1fr FEofr
ADT TADC3 TADC2 TADC1 TADCO TS3 TS2 TS1 TS0
WIE s 5 B ] ] ] 5 5
HAE
(POR/WDTI/LVR) 0 0 0 0 0 0 ° °
RS RS WY
ADCH} 8B B #E
0000: ADCH‘J’@F}%}EﬂTAD =1tgys
0001: ADCH1E Witap = 2 tsys
0010: ADCH 1 Wtap = 3 tsys
0011: ADCH1E Witap = 4 tsys
0100: ADCH 1 Wtap = 5 tsys
0101: ADCH%1E Wtap = 6 tsys
0110: ADCH1JE Wtap = 8 tsys
7-4 TADCI[3:0] 0111: ADCH & Witap = 12 tsys
1000: ADCH % & tap = 16 teys
1001: ADCH % & tap = 24 teys
1010: ADCH % & tap = 32 teys
1011: ADCH % & tap = 48 teys
1100: ADCH % & tap = 64 tgys
1101: ADCH % & tap = 96 teys
1110: ADCH 4T & tap = 128 tgys
1111: ADCH %P & tap = 192 tgys
) > eainlEiprizd
3-0 TS[3:0] 2 tap < STHERF]E] = (TS [3:0]+1) X tap < 15 tap
Y=

(1) AIAETS[3:0] = 0000, B RAFNS 122t HIETS[3:0] = 1111, AR 7] %15tap ;
(2) # A TS[3:01/77, 1 IHELFINDCHIA 71 BT # B :

() — BN FEFESNT ] = 148tap + FTFEI T

(4) TADC & & 7 (7 iFADC 1 £ /i ap = 40ns.
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B4 i B -
REHe | TADC[2:0] tap TS[3:0] AR IR] B B R A IR
0000 | 0.083*1=0.083us 0000 | 2*0.083=0.166us 14*0.083+0.166=1.328us
0000 | 0.083*1=0.083us 0111 | 8*0.083=0.664us 14*0.083+0.664=1.826us
LoMH 0000 | 0.083*1=0.083us 1111 | 15*0.083=1.245us 14*0.083+1.245=2.407us
z
1111 | 0.083*192=15.936us 0000 | 2*15.936=31.872us 14*15.936+31.872=254.976us
1111 | 0.083*192=15.936us 0111 | 8*15.936=127.488us | 14*15.936+127.488=350.592us
1111 | 0.083*192=15.936us 1111 | 15*15.936=239.04us | 14*15.936+239.04=462.144us
0000 | 0.042*1=0.042us 1001 | 0.042*10=0.42us 14*0.042+0.42=1us
1001 | 0.042*24=1us 0000 | 2*1=2us 14*1+2=16us
1001 | 0.042*24=1us 0111 | 8*1=8us 14*1+8=22us
24MHz 1001 | 0.042*24=1us 1111 | 15*1=15us 14*1+15=29us
1111 | 0.042*192=8.064us 0000 | 2*8.064=16.128us 14*8.064+16.128=129.024us
1111 | 0.042*192=8.064us 0111 | 8*8.064=64.512us 14*8.064+64.512=177.408us
1111 | 0.042*192=8.064us 1111 | 15*8.064=120.96us 14*8.064+120.96=233.856uUs
Table 9.54 ADCH %7741
93H LA <A 541 20 1VA B3N g2 1A - NE A ZOohL
ADCON1 ADON ADCIF - XTRGEN [PCATRGEN |PWMTRGEN| TIMTRGEN | co/DONE
=] s 9] - P 9] B B B
HAE
(POR/WDT/LVR) 0 0 i 0 0 0 0 0
hi g 0K i Bt B
ADC AL
7 ADON 0: %% -ADCHEH
1: feiFADCHibR
ADCH WAL
6 ADCIF 0: JCADCHK, H#EfHHO
1. HEEA)E 1R R O 50 iAD#:
SN Wi 2155 )5 B P B s AT
4 XTRGEN 0: ASuiFitshf
1. AVFSMEHE2 CETHEN BRIl 1E 'S B3 IRADHEH T 5]
PCAOKIR T Wit B AL1R 5 1 B Fe 5 e ez L
3 PCATRGEN 0: AAVFILIIRE
1: SVrPCAOTH Iiks A7 15 5 8 8 IRAD A7 41
PWM B AL 147 5 R 3 PP 51 B el L
2 PWMTRGEN 0: ARVFILIIfE
1. AVFPWMIBLR iR AE 5 5 3)— IRADH AR5
TIMERA#E 545 5 3 7 515 S hilAr
1 TIMTRGEN 0: ARVFILIIAE
1. SRVFTimerdi 15 5 5 ) — IRAD¥E#e) 751
| ADC)E BhEEHIPR A IR R AL
0 GO/DONE 0: 458 RADEENGI, QR 0. (EkE Bl TS O A 2 1 AD#E
1. JHBADEAS, W DLE AR AE O A 25 11 4 e

YEE: ADCONIL 5 /7247 40,
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Table 9.55 ADCH= | % {7452
92H YA Fefr g1 0A Fapr H3fr F2pr F1pr ZBONL
ADCON?2 VBG GRP2 GRP1 GRPO TGAP2 TGAP1 TGAPO
BB I /5 /5 /5 il B LS
ShrfE
(POR/WDT/LVR) 0 0 0 0 ] 0 ° °
Prdw= VA= B
FEWEYFEPRAL
7 VBG 0: 1.20VIEUEJE <]
1: 1.20VEEHAEVRESTIT
ADCFFI KRB SR T BT
000: FRFEHFHIMIEE RECL, FrikrliE 574 ) SEQCHO
001: FFFEHTH|HEIE R ECN2, Bk iEiE a7 /7 4% 4 SEQCHO - SEQCH1
010: FFFEHTH|HEIE R B3, Bk I8 iE 27 47 5% 4 SEQCHO - SEQCH2
6-4 GRP[2:0] 011: FFiL# v A EIE S ECh4, FTikIfifiE 75 77 45 ) SEQCHO - SEQCH3
100: FREWTHEE S5, Bk i E %5 4745 S SEQCHO - SEQCH4
101: FRERTHIFEE S HCN6, Bk 8 iE %7 4745 4 SEQCHO - SEQCH5
110: FFERTHIFEE S BT, Bk B iE 77 4745 4 SEQCHO - SEQCH6
111: T FEE S BN, BTk i I8 IE 77 47 4% 4 SEQCHO - SEQCH7
5 AR B8 1 2 ] b ] D) B % B
TGAP[2:0)f Bt X THE— IR P HVEHrt, —/NMliEFe i se B2 T — AN s E IT 46
SRR 2 18] 1) B 1] 1) e
000: JCEEARFI (]
001: 2ADCIN 4 & 3]
2-0 TGAP[2:0] 010: 4ADCH] £ H#A
011: S8ADCIN 41t & 3]
100: 16ADCIN 4t &
101: 32ADCIH 4t &
110: 64ADCI /5 1
111: 128ADCH} &
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Table 9.56 Wi #2125 /7 4%

91H £ ¥ Fefr g1 0A Fapr H3fr F2pr F1pr ZBONL
SEQCON ALR - - - - REG2 REG1 REGO
BIE B - - - - W= W W
ShrfE
(POR/WDT/LVR/PIN) 0 i 0 0 0
Prdw= A= iR
ADCEE R A A X FraFFAr
0: ZERZFTAAAADDXLH (x = 0 - 7) AR 12-bitdh B3z W A2 5700, =8
PLAFTAEADDXHA, AL A7 (EADDXLH ) 5 4407
7 ALR 1: i RFAA2RADDXL/H (x = 0 - 7) AR 12-bitsh Bk AT STAE, Ea

PEAETHAE ADDXH AN, ARSI AT (EADDXLH

11t MRS TLIEE

ADCEBRRINGFHHIMEE R B/ ERENTAREE

000: FH %5 4kX FFOFH W% 4 SEQCHO/ B 32 5-1IX FF 96 HAN Q7 Hth Jil e 1%
4 ADDOLFIADDOH

001: FH#F kX rFOFHMbE W% 4 SEQCHL/ B #: 5-1IX FF 96 HAN Q7 Ht Jil 1%
JADDI1LFIADD1H

010: HEEFhEX FOFH M-S SEQCH2/ B 45 -4k Xt 9O6HF197 H His hil- e {5
JADD2LFIADD2H

011: HEEFhEX FOFHHEMAS A SEQCHS/ B 45 -4l Xt 9O6HFI97H His hil- e {5
2-0 REG[2:0] “JADD3LFIADD3H

100: B 4% 5-hEX A OFH Mm% SEQCHA/ 1 #2251k X HH 96 H AT 97 Hith 1 45
ADDALFIADDA4H

101: B4 5-hEX P OFH M b w15 4 SEQCHS/ 1 #2251k X HH 96 H AT 97 Hith 1 45
JADDSLFIADD5SH

110: B 4% 5-0EX P OFH M b 1% SEQCH6/ 1 2 F- 1k X HH 96 H AT 97 Hith 1 L5
JJADDBLFIADD6H

111: BT 0EX P OFHM b 1% SEQCHT7/ 1 2 51k X HH 96H AT 97 Hith 1k L5
JADD7LFIADD7H

YEE: SEQCHO - SEQCHT #5571 ] — 54/ 9FH_f-; ADDOL - ADD7L 55 77 /7] — 1 #34F96H_f;; ADDOH - ADD7H
AR T 7] — P B[ OTH L

Table 9.57 ADCA5 il & P 47781

95H B H6hr 5L -2 1A 3L 2fr LA 1002
ADCH1 - - - - CH3 CH2 CH1 CHO

BI5 - - - - 5 5 5 9]
BAE

(POR/WDT/LVR) i i 0 0 0 0
A émS R fFS A
fEHELE
3-0 CH[3:0] 1: P4.0 - PA3ME AR
0: P4.0-P4.31ENI/O0

HER: ADCHL & 77 54T 17 iy i B X
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Table 9.58 HIEZ 7 #sx (x=0-7)

9FH BISL Hefir 5L BapL XA E YA BIpL E-10/ 1A
SEQCHX - - - - SEQx3 SEQx2 SEQx1 | SEQx0
I - - - - B B B B
HAE
(POR/WDT/LVR) i i i i 0 0 0 0
R g PR A
0000: #ik0 (CHO)
0001: jHitl (CHL)
_ 0010: JHit2 (CH2)
30 SEQX[3:0] 0011: JHik3 (CH3)
1110: Vg (1.20V)
QLeENIEED
HER: PR TN, 42 HTL00US H71.20V FES ] T

YER: SEQCHO - SEQCHT7 #Wit (Z 7 fa] — N HFOFH [0 e BSEQCON & 775 1 H f BAREG[2:01 471, 7 LA I 1135
SEQCHO - SEQCH7. #/4$REG[2:0] = 3, M5 B #-7 4l [X FOFH Mt KT i3 5 77 17 #SEQCH3

Table 9.59 DC&5 a7 f74x (x=0-7)

ZEX TR
96H BT Hefs E-1YA SHaAfr 340 E YA g HTVA FofL
ADDXL A3 A2 Al AO - - - -
%5 ik ik ik i - - - -
=LA IA
(POR/WDT/LVR) 0 0 0 0 i i i i
97H BThL EeIA E LA 2 YA B34z B24r EAYA 2B0hz
ADDXxH A1l A10 A9 A8 A7 A6 A5 A4
5 Mk Hi Hi Hik Hi Hi Mk Mk
p-L0Aic]
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
A FAER
96H BT Hefs E-1YA SHaAfr 3L YA B FofL
ADDXL A7 A6 A5 A4 A3 A2 Al AO
®I5 i M i i M i M M
p-L0Aic]
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
97H SETHL ehr SE5Hr sEafr 341 B2fr EAEA EAW0a
ADDXxH - - - - A1l A10 A9 A8
®I5 - - - - M Hik M M
=LA IA
(POR/WDT/LVR) i i i i 0 0 0 0
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g k%
NGRS VAR LB
EXFHA (ALR=0)
—AMEIE A SEEE T, B SR S A IAEADDXL/H (x=0-7)
8 ATAEADDXH Y, AN A7 AE ADDXLIF A, JE R — R T 45 5L 27
7-0, 7-4/ AL1AO A7 A BRIk
3-0, 7-0 AHXFHAA (ALR=1)
—AMWEIE A SEEE T, B SR S A AEADDXL/H (x=0-7)
= A AF IBE ADDXHIWAIRALE , IK8H A7 I tEADDXLY, Fe a4 — IR T A7 45 A aF
SRR T —I
HE:

ADDOL - ADD7L #5# 5 75— Hi 41/96H_f-; ADDOH - ADDTH ¢4 M B 1 ] — N HEHOTH -, I HA G H i &5 17 7%
SEQCON &8 i (7 REG2:01 f91E, 7] KL i1 #4141 ADDOL/H - ADD7L/H. ZREG[2:0]1=5, /it E# 41X #96H 11 KT
I 7 ASADDSL, 5 B EF X O TH 1 1 {1 55 27 17 #8ADD5SH

EEIRNDC 45 a5 TEH N, B B i % R AF i iy (WDDxH) . IfADDXL ] g iz (E, S i HXADDXL .

WA EEIADCE S D B

(1) i HEADCHER

(2) & H#Z7% H 5 A Vop

(3) WHEIHHTHI, ALFHAE G HOBE LA PR N IR e

(4) #EOADCIF

(5) GO/DONE # 1 - 4 ADC#5 4

(6) %54rGO/DONE N0 HADCIF A1, WIRADCH I ERE, WADCHWrk &4, 7 #2450 ADCIF
(7) 3R B E MG PF AR, KU e 0 51 v 95380 T 45 2R 2 174 ADDXH/AD DXL 1 4 4 £ 3

(8) AL IWIES - THFUR ) — K4k

R BIADCHE RS R

(1) fEAEADCHIER

(2) B HIE

(3) WEFHITH, ARG IEERE L) AT E RS N\ k£

(4) BB Rl R IR

(5) i0ADCIF

(6) #ADCIF N1, W RADCHH{fifE, WADCH K< 4, A/ F&E 5% 1H%E0 ADCIF

(7) 383 B R B AF RS O E H i 41 v 45368 T 25 SR A7 A7 7 ADDXH/AD DXL 4 48 £ 4
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9.8.4 P TR

ADCHH5 e [ BAAME W ER S AME AL, % FEFIBEAT 45 B % e oh A AT AN e . 7EREAE I, 32 AME 578
R — B 7] i 445 LASE I (20M08 (W R AL MR Lus, LGB ERIND .

LU 2 BB AN R R 45 R 2SS ADDXLIH (x = 0-7) Y, 45 R EfEmh L e,
BB e R B

—ANFFIRT LS A B AN IS, K Ao e e 0000 8 5 43 AT TR L T 27 /748 SEQCHX Y (x=0-7) , A{F#SEQCHxf8
A, AP I, — K 2 P #1460 1 20 T8 i p 27 A7 2R ADCON2H [FIGRP[2:0] FI{E ¥ 52 - #i]: GRP[2:0]
=0, RIPAIEIES R, KSEQCHO M FZIWEE T4, GRP[2:0] = 3, WIFHhH4IKkiEE, ¥ SEQCHOZ|SEQCH3H1EIK
1) 3 8 A R e 4

MIEZFFASEQCHX (x=0-7) HAERIM BN R A IR IEIE S . B 3 IEIE T B i, HILEgHF ACH3, CH2,
CHO, ¥ & AGRP[2:0]=2, SEQCH0 =3, SEQCH1 =2, SEQCH2 =0, KRRk, (ZB: FHHEHMAGEE LT E
KAD (5B L) fiE. SEQCHX H1# 1] i B AT A58 5 [ FHSEQCHX T (H £ 1% & HCH3, L7 &5 1745 P i A7 1 FEA2A [l i)
BFICH3 196 o )

AAFASEQCHX (x =0-7) FLE—ANHHEOFH, 7 [l 752 I SEQCON A7 4 H IREG[2:0147 X 43, 25 H ¥k J- 035 17
PLOFH RN ] 3B # A7 9sSEQCHX, TMTREG[2:01E A EXME . X HL.REG[2:0] = 0R11)j 1] SEQCHOZ A7 2%, RIEHE, W]
% B SEQCHO - SEQCH7 i i, wlK9.8-2,

SH79F1640

9FH 96H 97H
0 SEQCHO ADDOL ADDOH
1 SEQCH1 ADDI1L ADD1H
2 SEQCH2 ADD2L ADD2H
3 SEQCH3 ADD3L ADD3H

REG[2:0]
4 SEQCH4 ADD4L ADD4H
5 SEQCH5 ADDS5L ADD5H
6 SEQCH6 ADDG6L ADD6H
7 SEQCH7 ADD7L ADD7H

E9.8-2 ADCHlIE F 7 88 5 & R & ik pug
Fhi##silADCE R AR

JP NI 5 AR IR AT AE 45 R AT 2RADDXL/H (x=0-7) W, S RAA788 0 Hid i, M F#SEQCONH ALR
PP E A R BTG ALR = 0 CERD W 25 B4 A0 AP 7EADDXL/HA, ALR = 1R &5 544445 X 55476t /£ ADDXL/H
i, WE9.8-3. —ANFAIE e, iR A A7 A ADDXL/HY FIEB TR T — K. S E BT HEX 96H, 97HED VS i) 45 R % A7 ok
ADDXL/H, TREG[2:0]/EMfiExiIfE. tWIIREG[2:0] = 0, Vi HH:5-4EX96H, 97HEN V[ ADDOL/H, Wil&9.8-2. LA Ly
W3 TR IE A B, F e ACHS, CH2, CHO, 45RAKIAEFEADDXLH (x=0-2) , WE9.8-4. (EE: WHF
FAFEH L3 1N, IGRP[2:01=1, M4 /a— 1" SEQCH2 /7 f7 E0 A4,  EHKADD2LIH HI (A2 A1 # /% 217 i

EH JGRP[2:0]1 =3, WZE#H T —E5 71, FAL57EESEQCHI F /T M T E .
MSB LSB
ADDxH(97H) All Al10 A9 A8 A7 A6 A5 Ad

ADDxL(96H) | A3 | a2 | a1 | a0

ALR=0
MsB LSB
ADDxH(97H) A1l | A0 | A9 | A8
ADDxL(96H) A7 A6 A5 A4 A3 A2 Al A0
ALR=1

’9.8-3 ADCHE#LE R T ATSERE
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GRP[2:0] =2 Result
P - ——— 1
| |
| SEQCHO = 3 |
| |
| SEQCH1 =2
| |
: SEQCH2 = 0 |
| |
sequencer : SEQCH3 =X |
| I | I I
! I oy |
} | ]
| L |
| |
| CHXx
\ SEQCHS6 = x | ADD6L/H
! I CHx
| |
]

FFPE BB 2 Bl BRI [RIFE (Gap Time) MiE

JPAVEEAR S, AN T T 4 e BRI R0 B0 T — AN 8 TG R AR I %1 2 18] (¥ s 18] m DR I 25 A7 288 ADCON2H [ TGAPA B
KE . MTGAP[2:0] = OFF, — /MBIEH g5 L RIFE N — MBS FREE, 2 3 AR A ]
BB i B 3 e 1k

75\ A ) 3 sl ) LAY S S A s R A s 5 o

WA sh, Hid¥HADCONLHADONNL B L, XAETT LI GEADCHIE 11 4ADC_CLK, [F]H4ADON/. & 17] LI4ADC

itk B s 4R 7, TIMERA Wifih A& B 50— X B4 e . PWMLE H A i K A5 5 8 3h— TP #6 e, bl 2k A4
il 2 I Bl — R F e 3 FOPC AR Wi fil & ) 2l — P B 4 . RLpRidiid ¥ 5 ADCONL %5 /728 H FIPWMTRGENY . . TIMETRGEN
I XTRGENAZFIPCATRGEN/A# GEADCHEFE J 51

TEAE R AT 5 e TR S 5 o MIAF AR TR oV e b i, B A fid 2 28 11 58 BT W5 51 3 41T 258 3 3 — KT 3
e, BRSBTS TSRl R (55 A FARGE R i, BREAOR A5 B8 R R AR Al R A5 S s 2
TR ARl R AR S, il

PWMLAER [ fid e 7> S 5 i R v, M3k —IRTIMERAMIfil R (55, WP HIG SOl e R E 3 B sh— ik, HHul
BRI R K TIMERA LT A el fivh, bk —IRPWMLIIflZfE S, MIBS&Reariiee, HEHidsh
—IKITF, A R AT A .
#1E.
azlk=3 Srynasal:

A ¥ s, ADCONLH [ADCIFAL# T B, I IENOZ /745 (EADCRHIEAN L, WKl & 3418 e 5g
T, ADCIFAL L AE H R EE B
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9.8.5 ADCH# e A i B

T F A7 A ADT /] LAY B ADCH I8 LS RAE R ) 38 % B ADT A TADC[3: 047 B AT LA B ADCIR I

A7 A ADT (KT S[3:0) 7 BEAT LA B RN (1) KA I [l tsamps tsame = (TS[3:0]+1) X tap, HAKADCHF A7 & 2517, i %
RS, JTCETS[3:0IMUA{, AL Al AMEARS /N T2 X tap, BAMEALSKTLS X tap. BIFFTS[3:0] = 0, KAEH AR
H2 X tap: #TS[3:0] = 15, FAEMAIIRAL5 X tapo

ADFE AT [ ADHE I o) [ 52 S 14 X tape  PRILARANEIE K SLEE LI (8] = toamp + 14 X taps KT T— T4, & &L
#SADCONLH AL R TGAP[2:0] A4 2%, U341 FPAH A8 I WA T8 S e 2 TP N — BEI T8I T, IXFERS — AT A L3 3 118
EHAN, WA R ERPTFHII: n X (tsame + 14 X tap) + (N - 1) X Tgo W1E9.8-47 JEF By FEHIN ] 3 X (tsamp +
14 X tap) + 2 X Tgo
9.8.6 ADCEEEIOOTHRERE

ADfEIE R 5IOThEEE M, SRS, ADEIEZMENIOTNEE . ([ FHADCEIEL Y { M % il %5 77 # ADCH LK 75 2
FRMEE R ESADFEEINRE. BAES N “ADCIEEME T4 -

Vae B S A 1. 20VIEAEYS, 438 iE 572 E NSEQCHX[0:3] = 1110, RAHE Al LR HEADC S 25 i i Vpp M -
9.8.7 HEEHM

H T Sy s 1 W ADAR TE Th RE A A 446
O ANEIER, HEMGRP[2:0] = 0, % B SEQCHX i B AL (il iE 5, BN AT AT 44,
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% SH79F1640

9.9 {KHEERW (LPD)
9.9.1 ik

W H RS = A

W )R LP DA H

W LPDAZINE X ) L U RE

A (LPD)Y Zhfig RIS IR B, a0 R i R AR T Fa e I 7= A i br & . LPDI) g A SR IE A1CPU L IS 5 4 1)
ek r e 7 R, IR F R AR T B /N AR TR 2 /T, 800 Al DURE — 26 5 i

Z ik NldleE# PowerDownZ [a], 44k % FALPDILRE .

LPD &L R IR . 4 RSN ik £128KHz 8, 32.768KHz N, EHHHAIh2ms; 4 RGNk B24MRCH, ZHHt
[ 100us; 4R LML E2M - 16MET, LA H500us.

9.9.2 A
Table 9.60 ik HL AR U423 1 25 474
B3H E-¥ZVA 67 547 ALY H3fr Fofr F1pr SBONT
LPDCON LPDEN LPDF - LPDIF LPDMD - -
®IB W= o - W= W= - -
HAE
(POR/WDT/LVR) 0 0 ) 0 0 ] )
K= PFS PiBH
LPD e fr
7 LPDEN 0: 2% A% Ha Aol
1: SO H AR
LPDFRE AL
6 LPDF 0: TLPDXA, mififEiko
1: LPDRAE, WAEMFEL, BIY[7 & & TAK T 7ELPDS[2:0] 4 % & MLPDH &
LPDH W& KRR &
4 LPDIF 0: TH Wl
1. i
L PDRERIEFEFE AL
3 LPDMD 0: AVpp /N T ERILPDR I HL RN, LPDIFFREG B 1
1: HVpp L KT (LPDR I L I, LPDIFFRE &1

7EE: LPDCON Z5// 247 40,
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Table 9.61 Ak HL HAS MRS A7 1% % 75 47 s

BBH

SBAL

E

5L

AL

B3

H2fr

B

£ VoA

LPDSEL

LPDS3

LPDS2

LPDS1

LPDSO

BIE

G

ek

G

S

BAE

(POR/WDT/LVR)

AL 5

L

3-0

LPDS[3:0]

LPDHL ¥ B AL

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

2.4V

2.55V
2.7V

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

i CRIBUR T IR LPDH Wy A U1 LPDAST IS AL, JH P 3R AT s 2045 LA 20 3%

LPDH Wi FF B P EB:
(1) [ AELPD#EER (LPDEN = 1) ;
(2) B LPDA RS 75 4745 LPDSEL;

(3) Z£520us;

(4) i ZLPDH Wi K br ELILPDIF;
(5) EALPDH T LV ELPD B s HH T L VF A EA.
PIHeL PDRI AL TR :

(1) W ZFLPDH b fu i ELPD;

(2) FHr X B LPDS[3:0] & 17 A4 1H ;
(3) &fF2us;

(4) W FLPDH i sk Ax &AL LPDIF;
(5) EALLPDH b fu i ELPD.
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9.10 f&HEEE AL (LVR)
9.10.1 ik

W OEARIEEITE R, LVREEHEIEV R A2.1V, 2.8V, 3.7VEi4.1V

B LVRZEEZH 1T yr430-60us

WY R T B RV R, G R A

RS (LVRY THASE N T M i e, M4t AT 88 IRV RN, MCUK =AW R AL, LVREEL S ]
TvrAZI430us-60us.

LVRINEEFT H G, AU R GRR B RART 35w RV eI TED

MVpp < ViyrHt > T gl 724 RGEE AT

MVip > ViyrBiVop < Vivr, 1Bt < TR ERG R

W AEIETN, W LLUERELVRINAEIFT HF 5550 .

EAS A K AR N o, BEE KRR S SEMCUSt BB AR T & XM TAEf s . R A T AN F ik,
PRGN T W s Fr=E s 8o,

I Tuwr |

VDD :4— - _>:

| | T

I TR : |

- - I

Vivr | | VHYS | |

o v

\ | | |

| 1 | |

| | | |

| | | |
| |
| T

T | T
LVR Reset < > < >

| |
| |

LR, Vop i LS, Vive ALVRISEIIN LS s Vigys 2R L B IR L o

AL I, AT LEFELVRINBERIFT T 5 5K Mo

FEAZ I HL K o A N ] o, 0 K 0 35 25 2 S EIMC U 7 INHIG T 5 SCR TARE R s o ARFB S A T AR T T 0, R
PARGAEAR T BOE R 7 A AT
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9.11 FI Ve (WDT) , BFEEERE (OVL) EMREEEMRE
9.11.1 ik

B AR LT AEE R B

W i SRR A SR, T AEOVLE AL

WA T
BB R R A

SH79F16404 3t — DIk CPUIZ AT AT SEME, WALFE B YE Rl S e i, — ARG 2F2 )P T 2088 1 (1 HE ROMUR KAl
B RIFR AR CREIERESD H805LIR A ANFAEMASH, I\ AFEFH &, PAECPURNES, HIEWDOFiR
BALEL. NIRRT N AR A I Flash ROMHOXABIEH -
EHiH

FITHER%S (WDT) 2 — AN df ot B, Shor WEERCHR S 28 /E it Bhdl, DRk T LUE A QR e 307 P A o (2 e
BHEAT. et gsis A, B R B AL, AR I AT LAFT P ERSG A% T A

WDTE RIS (52 - 07D KGR A ] . e n 28 s, WDTHEHFRE (WDOF) ¥ ek AahE 1. midis
A GRSTSTATH fra%, & 1 IC N 2840 AT EH a3 e LR bS5 28 00

SH79F1640

9.11.2 %
Table 9.62 EALRA F 74
B1H, BankO £ ¥4 $efr g1 1A $anr H3fr Fofr F1pr SBONL
RSTSTAT WDOF PORF LVRF WDT.2 WDT.1 WDT.0
S ] ] A s A 5
KAME (POR) 0 1 0 0 0 0
EA{E (WDT) 1 u u 0 0 0
BAME (LVR) u u 1 0 0 0
K= PFS PiBH
F I 1% B PR v vt AR
5 WDOE I S R E L, o kel i B AR
0: ARKAWDTH H Bl v s
1: KRAWDT: H aloRe 78 v il s o
RESIRESL
A EEAE L, HaEhmaEo
5 PORF 0: WA R g
1. kAN BN
R ER AL FREAL
4 LVRF RIEEALG EL, W iR LB E A
0: #AKEMEEN
1. RAESCEEAN
WDTH#E H A A
000 - 001: it M &304 /ME = 1024ms
010: ¥t A/ ME = 256ms
011: i ib A ME = 128ms
) 100: Vi th & Wid5 /ME = 64ms
20 WDT[2:0] 101: ¥ H B/ ME = 16ms
110: i ) Bl de/ME = 4ms
111: s R ME = 1ms
YEE: M UIRE I T, FEIFigE 1R A g fE AN GEAF LU T2
BRAME
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9.12 AR TLARE: CRC
0.12.1 Fk

B ]k AiFlash RomAUHE [ICRCAL B A, AT FH K EGAF Flash Rom Py 2% 2 15 238

B iR ERKFlash ROMYE, Wik ECRCKRIAILHE

B CRCESWERMCUB AT 4 shVE ] HATHEAT, A CPUBEANIDLERZS, TUIHEANE K i) 0] AT {2 25 46 48

B CRCHEMZ I K CRC-CCITTHrE: X16+X12+X5+1, m=ififltst

AP RAETEEYE, SHTIF1640 4 £ 1/NCRCIK I E, AT H K 52 4 ilicode MICRCHE B A%, >R 1 AR il 2 T =X 4 -
X4 x 2 x3+1, FH AR AR I A S LA, WS IFlash N 252 5 B 4 . i CRCMODE/ AT LA 6455 16 3 i 2 1541,
S RJEMAByte, BHEALE (LLIZSEEPROMIX, F45 X, F/iRGIRSX %)

CRCHG B FE HH 12 Flash ROMB){E 7 4fi AE CPURAT IR I S2 s/ E IR BR 58 )i, AN 238 M CPUII R AT IR, {H i
CPUHEAIDLEJRA, WICRCHE R4 Aok,

VER: W72 LICPUHAIDLE 772U RCRC I FE, e ZEHFCRC BT i 1 7L, IR FEFEHE )k JFCRC A 2 H 51
PECPU., [l ] ¥ & P BRI i AL ] (A F PR FE P e i),y TP B i A7 A2 580, IR TEAE,  ar e
IR AN 2505 1 B

9.12.2 HfF5
Table 9.63 CRCH: |27 17 4%
FDH, BankO BTAL $efr 540 -2 17A F3hL $ofr A0 <10V
CRCCON CRC_GO | CRCIF |CRCMODE|CRCADDR4|CRCADDR3|CRCADDR2|CRCADDR1|{CRCADDRO
BI5 9] 5 5 ] s B s s
BAE
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
hr s L5 i
CRCJA gh#&HIL
7 CRC_GO 0: KMICRCHEH
1: JZICRCHEH:, CRCA:M 725 AZNEO
CRCSE R H Wiid Kbp AL
5 CRCIF 0: RJANEUE 3G K56
1: CRCIEGIEM, CPUHIIE T, Wi rpi A vFA7ECRCHL, WCPUMR H
BT, R I S e BT IR 5 A 4 R A O
CRCE BRI AL
5 CRCMODE 0: B ihht 5 5 2Byte AN i ACRCHE B
1. 5k yE I 4 5 2Byte v ACRCAR B
CRCR:RVE FH & BEAL
00000: F46: Mty F Jy0000-07FDH (2K-2Byte)
00001: #46eHahityE y0000-0FFDH (4K-2Byte)
00010: F46:HuhtviF Jy0000-17FDH (6K-2Byte)
4-0 CRCADDR
00011: A5 HuhkyEH %0000-1FFDH (8K-2Byte)
00111: 46Huhl3EFE H0000-3FFDH (16K-2Byte)
He: B

JEE: *YCRCMODE = 0/f, CRC&#LFFA AL 11)7 /72Byte; *5CRCMODE = 1/, CRC &4 5 # & a
TS

P

24CRCMODE =0, CRCADR =001/, CRC 42444/ %0000-0FFDH (4KB-2Byte ) ; 2CRCMODE =1, CRCADR =001
Irf, CRC #4141 %0000-0FFFH (4KB) .
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Table 9.64 CRCE IR &AL CERACAUEAERT, Sk AE 5D

FOH, FAH, Bank0 | Z7fr SEefr SE54r SEAhL £ I0A 24 A SBORL
CRCDL (F9H) CRCD.7 | CRCD.6 | CRCD.5 | CRCD.4 | CRCD.3 | CRCD.2 | CRCD.1 | CRCD.0
CRCDH (FAH) CRCD.15 | CRCD.14 | CRCD.13 | CRCD.12 | CRCD.11 | CRCD.10 | CRCD.9 | CRCD.8

5 B ] L B W B G 5
gLV
(POR/WDT/LVR) 0 0 0 0 0 0 0 0
eIk PAFS BiEg
;:8 CRCDL/H | CRCHRA

ER:

(1) CRC 202 i, i ZEXCRC 45 R 2 17 M 2461 o

(2) CRC_GO &' Y1 /73)CRC %, - icHidFE ", AT iFXCRCADR[3:0| Z#T i &, AT iFX/CRC 45 R 7 17 7%
CRCDL/CRCDH #4245 1F.
i B CRC_FACHE, [ E4FCRCES X 8y Main Blocksl #XEEPROMIX f, #5625 {74 fif ik 401 F -
Table 9.65 Uy ] 44 %7 £7 4%

A7H, BankO BTAL $efr 540 -2 17A 34 $ofr A0 $0ofL
FLASHCON - - - - - - CRC_FAC| FAC

®I5 - - - - - - WS WS

Eﬁﬁ - - - - - - 0 0

(POR/WDT/LVR)
A émS R fFS Wi B3
CRCVj il #l
1 CRC_FAC 0: XTMAIN Block X 1kt CRCH 46 iF
1: XZEEPROMIX 15 {# CRC) 4 ik
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9.13 HYHE
9.13.1 ik

W 2 PR R R o

B RAETEE A AR AR (dle) | #HL (Power-Down) =

FpR D ThFE, SHTOF16403 Mt MM LFELS AE=: 25 (ldle) BExUHIHir (Power-Down) #iz, XAz #E tHPCON
FISUSLOMAN 75 f7- g 45 1Hlo
9.13.2 FWHX (dle)

SRR R PR R GG, TEMERENTS, R ubissr, CPUI AN Ik, (HAMBR &N BhdkskiziT. FREX T, CPU
LETRERPRAS MEL, IR R T TG CPURPIR A #S B 47, WPC, PSW, SFR, RAMZ,

W SELIE S LB SUSLOZE4E H0x55, FHHIHPCONZIfE 28 hiIDLA B 1, fliSH79F16403k A\ WA, A
WL PRI AL LETE S, CPUTE T — ML A 170 SUSLOZE A B IDLAY, CPUMASHE N IR,

IDLA E 12 CPUME N WA 2 BT T IR — & 484 -

P =T LR H 2 R

(1) k. IR CPUIN A, S B SUSLO 2 A7 23 FIPCON 2 A7 2 BIIDLA o SRJGHAT T WTAR S FEFE, B o Bk 2 HE A
FRBLIE A 2 E A -

(2) hifE5 =45 (WDTEAL, LVREAL) . CPUKE R, SUSLOZF {72 FI{EPCONZS A7 2% H (K IDLAT B i 430, I
JESH79F16405 47, FEFMHAEAZ0000HTTAHAT . Bhist, RAMERIE AR SFR K ML 35 AN [5) Bh BER H 4 2%
9.13.3 #H R, (Power-Down)

P AR ] DL SH79F 164038 N ShFEFEH MR IRA . 24 4iE S AN (OP_OSC[3:0]H(0000, 1110) , itz
15 1CPURIANEIE & T I A 5 o 4XUNBME S AN (OP_OSC[3:0]#10011, 0110, 1010) , # AL #1H(32.768kHz
iR 128kHZRCHY, Fi A0k 457 IECP UM AME ¥ #4 I I8 E 55 i m Widie 3 o P A R G b, 243t N\ bt e
JHFLCD ((LED) g 28311)32.768kHz i = i 128KHZRCI BH 4T T E T, a0 Bl A& i fEWDT, WDT
FRHG QRS T A . At N B A BT BT CPURPIR S 17, WIPC, PSW, SFR, RAMZ:,

W AIEBR S ot B SUSLOZI A7 4% h0x55, Ffi R PCONZ A7 #s IPDALE L, fHSH79F16408E N ffis, Witk A
Wi LRI 4 IE S8 2 CPULE N — M HLas B I B SUSLO B A7 88 Bk IPDAY, CPUAN S HE N gl iAo

PDf B 12 CPUME N b i 7 B AT M5 — 45 H6 4

YER: AR i EADL A2 APD 7, SHTF1640 4N i p (. B HI#H A7, CPU NS TSI, MAEH
B HY G 0 IDLAZPD 17

B =F07 T LUE b f A

(1) BHRAMEE TR (WINTO, INTL, INT2, INT3FIINT4) FILPDH i SH79F1640:8 i iz . 76 ik 42 5 k% s
1, LETIG I 45 TR 2 5 CPUR &R A3 s 4 I 52, SUSLO 2 A7 28 FIPCON A7 28 h [HIP DA s W s 1, AR5 4k 4kis
AT TR S FEIT o AESERCT TR T 2 S, BhEE BUHE N b i st S5 (18 A 4k L1817

(2) 24OP_OSC[3:0]:50011501105¢1010, =4l £E g RGBT, 52 B35 W £ $E32.768K Crystali128K RC,
HorP i n{F SH79F 164038 H iR s . ZEFHGHIN 5 2Pk L CPUIN BT K A5 4%, SUSLOZF 7723 MIPCONZF 1788 1 (I PD AL+
FRTE(EEO. ARG QRSB T T IR S LT . MSE P I IR SS TRET 5, BhAE B HE N bt At 2 S5 (K8 & 4k SL1E 1T

(3) BAfES (WDTEM MR A, LVREAMWRY AVH) o AFHGHE 2 AWK E CPUNE:, SUSLOZ {74 fTPCON
AT IIPDA S 5, B E SHT9F1640 i 5247, T /522 MOOOOH L HEA7 JFUHIZ AT . RAMBH AR AAE, TR HE AN IR
L B SFRINE AT fig 2027 .

TEE: WAL FICIIFEREZC, 2 & (7PCON 41 ADLIPD £/ /7 1R 1N 55 F 754 (NOP) .,
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0.13.4 FH%H
Table 9.66 F ¥l %5 7 4%
87H EIAL B6fr oAt Fahr 3L #24r BT 107172
PCON SMOD SSTAT - GF1 GFO PD IDL
&5 = ISk - 5 SR 5= BE's
BAHLE
(POR/WDT/LVR) 0 0 i 0 0 0 0
e RS MRS e
7 SMOD UARTE R N1 28
6 SSTAT SCON[7:5]LhBe3eHEpr
3-2 GF[1:0] FF A B AR E
P AR A
1 PD 0: M—/NHWrEk & A7 R N AE RO
1o MRS LG e EE AR
2 PR AL
0 IDL 0: YA Wrel &A= A il i 50
1: FHIRAE B L 25 R A K
Table 9.67 44 HUA I i) %5 47 2%
8EH BIAL Befr 5hr Eafr gkl oA H1AL b= 1014
SUSLO SUSLO.7 | SUSLO.6 | SUSLO.5 | SUSLO.4 | SUSLO.3 | SUSLO.2 | SUSLO.1 | SUSLO.0
®I5 I B /5 G B 'S B B
BhifE
(POR/WDT/LVR/PIN) 0 0 0 0 0 0 0 0
(Ve Th=2 MRS A
20 SUSLO[7:0] UL 2P A PR HICPUBE N R (B o« A8 FTIESE 4 4 e
' {ECPUIE A A, N T A SUSLO, IDLERPDALKF #4550,
TEFEB

IDLE_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #01H

POWERDOWN_MODE:

MOV
ORL
NOP
NOP
NOP

SUSLO, #55H
PCON, #02H
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9.14 T S8
9.14.1 f¢fk
WP AR R U bl AR R
W T R 0 o B () AR IR A
SH79F1640 P 4247 HLI Ly AT Heiy, R SRR bR b b v R I O AN RS (R 5B 9 35— S54TA75), an

TREX A AR i 4
SH79F1640 M &4 ¥ s T2 A%,
M EALFILVREA o

EREH BR IR A E T IS IL MR IR AR IR B R AL, MRIIAERE s i,

S, SH79F16404: 56405 Hidlsi i i BOd RS, SRt i A AT R % as 0 MG BT R B, s H s JTiRis AT i
o
YR I B BT B TR
Ju Ju I VMEN FIEAL - "
b E AR R A R4 B 50 R T it AR o R o
FEYE Peas L FEYE b Peas Ll CEN/ ) Peas L FEYE b P as L
TR B 1) | PGB ) | P BN R | P He st 1A | ST RO ] | PGS ] | P SO 1A | SRR B )
11ms H ~1ms ¥ ~1ms H ~~200us H
PR % BTG S A
PG RETR :
OP_WMT 00 01 10 11
PRV 2R HHY
R 2Y X Tosc 2% X Tosc 21 X Tosc 2% X Tosc
32kHz ¥R 2% X Tosc
WEIRC 27" X Tosc
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9.15 fRIBEH

OP_WDT:
0101:

N

REE T R4
FVFE T IEAL CBRIAD

OP_WDTPD:
0: H AT AAIEE I TAE CBRIMD
1: HWEBEUT RVEE T TAE

OP_WMT:

(P T32k ARG M NERC)

00: fK TR CBRIA)
01: KU ]
10: JETRFAS i)
11: S PR ]

OP_OSC:
0000:
0011:
0110:
1010:
1110:
1111

e

W iB24MHz RCHR G s M P anl, I an2o6i (BRI

P 128KHz RCIR 28 1E AR 751, 24MHz P HRCYE M3 ¥ 452

W F128KHz RCYR 234 A% 251, 2M-16MHz fb 14/ B4R B3 4E b 1k % 5s2
32.768KHz AR B/ % 251, 24MHz N FBRCAE ki %2

2M-16MHz i PR/ R AR VE N R 2 1, RV w22 4]
XTALLAMERT B ARG 281, PR a25 1

WiB24MHz RCHR 28 1E APz 281, Pei2820 0

OP_LVREN:
0: ZEILCHEEATIRE (BRIUO
1: AVHMEHER AL ThRE
OP_LVRLE:
00: fKFERE MK EHEENALIV RN
01: fHEEE W EHE N3 7V
10: A6 H R 240 % 2 HEL TR 4 2.8V
11: RHL R A W E R 2.1V
OP_SCMEN:
0: JFESCMILBE (BRI
1: KHISCMIhAE
OP_SCMSEL:

000:
001:
010:
011:
100:
101:

2MHz
4MHz
6MHz
8MHz (ZRih)
12MHz
16MHz

Others: 8MHz

OP_SCM:

0: FETRHASANIZE LR e T (BRI

1. ETRAR R) A4 I b B TS I S A
OP_P33-P30:

0: Port3[3:0]/sink it fig I IR FEAAE (BRI

1: Port3[3:0]ffIsink FLR A J1 ik
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OP_OSCDRIVE:
0: 2-12M crystal/ceramic (ZRil)
1: 16M crystal/ceramic
OP_EEPROMSIZE:
0000: 8 X 512Bytes (ERiA)
0001: 7 X 512Bytes
0010: 6 X 512Bytes
0011: 5 X 512Bytes
0100: 4 X 512Bytes
0101: 3 X 512Bytes
0110: 2 X 512Bytes
0111: 1 X 512Bytes
1000: O Bytes
H4: 0Bytes
OP_MODSW:
0: MODSW#E A1}, LCD/LEDHIHiit-Fssdksit-$ (2Rl
1: MODSW¥ # 410, LCD/LEDF v $as B i vl 4, PRI U com(E, X+ FFLCD/LEDR], M UHTCOM H4k4:4]
it
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10. 1844
HARBRIETRS
54 Dited KRG FA JA#
ADD A, Rn EViIEoiEaes 0x28-0x2F 1 1
ADD A, direct IRyl NS S o) 0x25 2 2
ADD A, @Ri SN HRAM 0x26-0x27 1 2
ADD A, #data EYIIESy IVALIEG 0x24 2 2
ADDC A, Rn SN e £ s Ak AL AL 0x38-0x3F 1 1
ADDC A, direct SN0 T kS AN A 0x35 2 2
ADDC A, @Ri Z 020 N EHRAMFIEAL AL 0x36-0x37 1 2
ADDC A, #data SN0 ST RO R 7 A7 0x34 2 2
SUBB A, Rn BN IR A s A AL AL 0x98-0x9F 1 1
SUBB A, direct SN e Tk A A 0x95 2 2
SUBB A, @Ri Z 028k Y RAMAN AL AL 0x96-0x97 1 2
SUBB A, #data E§IIE S AVALIES @I R s 0x94 2 2
INC A Emasmi 0x04 1 1
INC Rn AN 0x08-0x0F 1 2
INC direct BT 0x05 2 3
INC @Ri M EBRAM BN 0x06-0x07 1 3
DEC A EyIIE] 0x14 1 1
DEC Rn AR 0x18-0x1F 1 2
DEC direct BT 0x15 2 3
DEC @Ri M EBRAMIEL 0x16-0x17 1 3
INC DPTR HmaaEt 1 0xA3 1 4
MUL AB 12;22 RINARIFETT A7 4B O0xA4 1 %(1)
DIV AB 12//2 BINARER LA A£9B 0x84 1 %3
DA A R 0xD4 1 1
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BHERIETRS
B4 ThReHiR RS I FA#
ANL A, Rn B 5 % A7a 0x58-0x5F 1 1
ANL A, direct S5 S 0x55 2 2
ANL A, @Ri SINE5 N HRAM 0x56-0x57 1 2
ANL A, #data £y XSRvAIE A4 0x54 2 2
ANL direct, A BHEFUTAT S B 0x52 2 3
ANL direct, #data HEFUF 53 0x53 3 3
ORL A, Rn BN A A7 0x48-0x4F 1 1
ORL A, direct SMAR A 0x45 2 2
ORL A, @RI SINZR LA HRAM 0x46-0x47 1 2
ORL A, #data i EavAE A4 0x44 2 2
ORL direct, A BHEF U TATER A 0x42 2 3
ORL direct, #data HEF U s I 0x43 3 3
XRL A, Rn BN B A AT 0x68-0x6F 1 1
XRL A, direct Y1 B A K N e ot 0x65 2 2
XRL A, @RI S ns B A HRAM 0x66-0x67 1 2
XRL A, #data £l IE RS RYALIE 0x64 2 2
XRL direct, A BHEFUTA RER NS 0x62 2 3
XRL direct, #data HEF U Far R4 0x63 3 3
CLR A RINEEE OXE4 1 1
CPLA EYIIER 2052 OxF4 1 1
RL A s LM AL 0x23 1 1
RLC A SN ARG I AL 0x33 1 1
RR A E Y YEEIN: Ziva 0x03 1 1
RRC A S INAE R AR E G AL 0x13 1 1
SWAP A BUNES AR 5ARAR A e 0xC4 1 4
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HIR B R4
B4 ThReHiR RS I FA#
MOV A, Rn AATARIL R INA OXE8-OxEF 1 1
MOV A, direct BT B A OXE5 2 2
MOV A, @Ri N EBRAMIE 2 i1 g OXE6-OXE7 1 2
MOV A, #data SEEPEE Bndy 0x74 2 2
MOV Rn, A BINARIL A AFA OxF8-0xFF 1 2
MOV Rn, direct BEEEG UL A A OxA8-OxAF 2 3
MOV Rn, #data SLEEOE F AT A 0x78-0x7F 2 2
MOV direct, A SInAE ST OxF5 2 2
MOV direct, Rn BATAE Ay 0x88-0x8F 2 2
MOV directl, direct2 BT E HET T 0x85 3 3
MOV direct, @Ri P FBRAMI B 32 -k 0x86-0x87 2 3
MOV direct, #data SRR H B S 0x75 3 3
MOV @Ri, A RINZHIE AN THTRAM OXF6-0xF7 1 2
MOV @RI, direct BT U N RAM OxAB-0XA7 2 3
MOV @RI, #data STE L N EERAM 0x76-0x77 2 2
MOV DPTR, #datal6 164 37 R HOE Ht Fa 0x90 3 3
MOVC A, @A+DPTR FEIPAEE B nas CGRHXSEdlfig 5O 0x93 1 7
MOVC A, @A+PC FEPARIEI% BNy A REF A8 0x83 1 8
MOVX A, @Ri HMBRAMIZE Zin#% (87t OXE2-0xE3 1 5
MOVX A, @DPTR HMESRAMIE BNy (16473l OXEO 1 6
MOVX @Ri, A ZngeiksMERAM (847 kD OxF2-F3 1 4
MOVX @DPTR, A BN SMTRAM (16473t OxFO 1 5
PUSH direct BT RN 0xCO 2 5
POP direct PRI 4 {1y 0xDO 2 4
XCH A, Rn BN A Ar AR A 0XC8-0xCF 1 3
XCH A, direct SnERS ST A 0xC5 2 4
XCHA, @RI B M EHRAMA # 0xC6-0xC7 1 4
XCHD A, @RI SIMFARAAL 5 N ERAMAR AN AT 4 0xD6-0xD7 1 4
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i HIR B Ie 4
B4 ThREHR aw iz T FA
ACALL addr11 2KB P 4555 1 0x11-0xF1 2 7
LCALL addr16 64KB K 0x12 3 7
RET FREFIR | 0x22 1 8
RETI F BT [ 0x32 1 8
AJMP addrll 2KB I £ X i B 0x01-0xE1 2 4
LIMP addr16 64KBN K415 0x02 3 5
SIMP rel RN R 0x80 2 4
IJMP @A+DPTR A K 0x73 1 6
JZ rel (NRAHF) o T 3
(RAEERS) Bnds N FH 0x60 2 c
INZ rel (NREHR) & o L SR Y 3
CRAEERS) Hhnas AIEE 0x70 2 5
JC rel (REA5:%) 5 o 2
(RS CENHR 0x40 2 4
JINC rel (NRAHAS) g 2
(R ERERS) ClHEEH 0x50 2 7
JB bit, rel (NRAEFF) o 4
(kA HA T A B A R 0x20 3 p
JNB bit, rel (ANEAHH) TN 4
CRAEERS) BT UAIEEER 0x30 3 6
JBC bit, rel  (RRAFHE) ey L L e T s v 4
(R RS) B TR B AT R RS 1AL 0x10 3 6
CINE A, direct, rel (/&4 #5) b 4 o A A 4
(RAEERS) Zns 5 T TSR 0xB5 3 6
CJINE A, #data, rel (AKR4A:H#) o Lo K AR 4
(RS Znge 5ar AR 0xB4 3 p
CINE Rn, #data, rel (NREHH) | oo o possnr i 4
R AR TR G A R 0xB8-0xBF 3 6
CINE @RI, #data, rel (AR /EHH) 2 S HR A R i 4
(R AR TS) WHSRAM 5 L BN R 0xB6-0xB7 3 N
DINZ Rn, rel  (ARAEFH) D BB A i 3
(R HER) ZIAF BRI N T 0xD8-0xDF 2 5
DJNZ direct, rel (ANkKA#1) =1 L e 4
(RAEERS) BHEFUTF NI A EERE 0xD5 3 p
NOP ZEHAE 0 1 1

161




SH79F1640

frERiESR S
B4 ThReHiR RS I FA#
CLRC CiE% 0xC3 1 1
CLR bit HEFUAEE 0xC2 2 3
SETBC CHE 0xD3 1 1
SETB bit HEIF AL EAL 0xD2 2 3
CPLC CHUR 0xB3 1 1
CPL bit HEF AR 0xB2 2 3
ANL C, bit C&H 5 H¥T kAL 0x82 2 2
ANL C, /bit C¥#R 5 H 4 S U 1 R 0xBO 2 2
ORL C, bit C& e H ¥ T kAL 0x72 2 2
ORL C, /bit CI IR B T 4 A7 1 OxA0 2 2
MOV C, bit BT hEA%C 0xA2 2 2
MOV bit, C Cix H ¥k 0x92 2 3
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11. BS54
WIRS %

BB

BONARH IR

TAERSEIRE.

R B
Flashfiifi s 5 1 R A

-0.3Vto +6.0V
GND-0.3V to Vpp+0.3V
-40°Cto +85°C
-55°Cto +125°C

0°Cto +85°C

HRE

DR A A AR i e 5 “ARIRSH MvalE,
K 3 B A PF AR APERSIR o FUAT 2 s AF A AE Ui W Py
FLAE 130 B 9 I Zh BE 4 BE A5 B DR b o &% AR AE AR PR 2 %
FUKS K 26 A T T ARG 2 52 w0 20 25 4 TAE i n] SE k.

EHRHESEMEL (Vpp =2.0V-55V, GND =0V, T,=+25°C, MIEFAH WD

e 20 /e | B/ME |RBE+ BXE | B4 ¥ Jis
TAEHE Voo 2.0 5.0 55 V | 32.768kHzEi2MHz < fogc < 16MHz
fosc = 24MHz, Vpp = 5.0V
| 5 10 mA i 51T 63 T e B HRE S |
op CPUHJF (FUITNOPHE4) ; WDTHIF, KM
EHTH IhRE
T SURLE — —
fosc = 32.768kHz, iRy X4, Vpp = 5.0V
| 25 35 A i 51T 638 (T E BN B AR Z 3D
op2 HA L CPUTIT (HUTNOPEES) |
LVRKEM, WDTZkM], <ML Epra Thhe
fosc = 24MHz, VDD =5.0v,
g 5 | E R CPUSC I (R
Ise1 3 5 mA | T AT AT 5)
LVRITIF, WDT[, LCDITIF (A IELCDTHHR )
KHH e B TR
LRI CEBIED
Frpliife CERBL fosc = 32.768KHZ, Vop = 5.0V, iR 48 1A
P D AR CPUXC A (IR |
LVR¥TJF, WDT>[, CRCZIH], LCDx,
K E P b
IR %s KA, Vpp = 5.0V
B 51T 63 B BN B HRE S |
LCD%H], WDT>M], LVRITJF, CRCKHI,
K e FrE TR
£ Vi€ W)
Rl (Rt fosc = 32.768kHz, Hiiiew s X4, Vpp = 5.0V
B 51T 638 OF B BN B AR Z 3D
Isga 4 15 pA | CPUGH (D
LCD>%I], WDT2%M], LVRIIJF, CRCKHI,
K H e BrE TR
WDT L3 lwot 1 3 pA | TR s, Vop = 5.0V, WDTHJTF
NS 'Hz—ngE,IKEEQLCD*%IKU Vpp =5V
LDt hco 4 5 A | 1.5MQ LD kL, VOL[3:0] = 1111
LPDFﬂi}ﬁ ||_pD - 1 },LA VDD =2.0-5.5V
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a3k
25 5 | BAME |HEME+| BKME | B > Jis
FARHEL Viu | GND - 03X Vpp| V | 1O
A SEHEIEL Vi [0.7 X Vpp| - Vo VvV | Vo
T2, T4, INT0/1/2/3/4, T2EX, RXDO, RXD1
s -
A2 Vie | GND 02X Voo V' |y 0 =2.0-55V, UART TTLIfEX.M
D T2, T4, INTO/1/2/3/4, T2EX, RXDO, RXD1,
A2 Vinz 10-8 X Voo Voo |V LELT, Vop=2.0-55V. UART TTLI)fEXI
ja =N 1
GND ) 0.8 y | RXDO. RXD1 Cr N = I R uﬁc:.4v>
Vop = 4.5 - 5.5V, UART TTLIIRESTIT
AR H 3 Vi e o e
GND i 015X | , | RXDO, RXD1 CHIAGfEIER110.4V)
Voo Vpp = 2.0 - 4.5V, UART TTLINfESTIT
20 ) v y | RXDO. RXD1 Ui N =l FR % 110.4V)
- ' oo Vop = 4.5 - 5.5V, UART TTLIfiE$] T
N R 3 Vina ——
0.25 X i Vv y | RXDO, RXDL CHIA @i/ % 110.4V)
Vppt+0.8 bp Vpp = 2.0 - 4.5V, UART TTLIhAE4TIT
LD =L i I -1 - 1 pA | FIAD, Vin= VopEl & GND
9 8 }F/ﬁﬁﬁtﬂ ’ VDD =5.0v
o R L [ -1 - 1 A !
A LR oL ® Vout = VppE# GND
J:J'j EE]gﬂ RpH - 30 - kQ VDD =5.0v, VIN =GND
o I/O%; 11 (PO, P1, P2, P4, P3, P5) ,
iy H e Y/ -0. - -
i ont | Voo - 0.7 V' | low = -10mA. Vpp = 5.0v
I/O%; 11 (PO, P1, P2, P4, P3, P5) ,
KR Vour - - |GND+0.6| V (T OP_P33-P30ik #sink LT AZE )
lo. = 15mA, Vpp =5.0V
e Vop = 5.0V, VOL =0.5V (P3.0-P3.3) (%
3 925 &k R DD
NS ke lo 88 100 MA | OP_P33-P30ik fEsink i i k)
SEG1-11, COM1 -4, Vpp=2.4V-5.0V
A i _ _ ’ » VDD
LCDA il Ron 5 K1 V1, v2, VB (R T0.2V
TR

(1) “ B I F U EHEADON, 25°C FIFHG, A5 77 55

(2) TN pp HIER AL 1 77 1 45.0V, 25°C F 417> 7300mA.

(3) JiLGND # i K12 1 i 1 7#5.0V , 25°C 242> 7300mA.
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BB A (idiii1Msps: 1LSB = Vpp/4096)

(Vpp=2.0-5.5V, GND =0V, T,=+25°C, BIEHH WD

¥ 5 | m/ME | BAUE | BRKE | B4 %A

AR Y5 Vao | 2.0 5.0 5.5 \Y
DR Ngr - 12 - bit | Vger = 5.0V
A/DEI AL Van | GND - Veer \Y
A/D¥ir X\ FBH* Ran 2 - - MQ | Viy = 5.0V
ADC W #HEAEYS Ves | 1.16 | 1.20 1.24 V | Vpp=27V-55V
ADCﬂ’J PAY 48 i v 5 e ST I Toss ) ) 10 us Vpp = 2.7V - 5.5V, T, =25°C,
[ VBGHLE# . (0.1%)
ADC w‘%ﬁg‘{’ﬁi%}ﬁﬁiﬁwﬁe Teaes| - i 04 s Vop = 4.5V - 5.5V, Tp =25°C,
FsE TRl VBGHLERE (0.1%)
ADC Py s s 5L 1) e Tenes| - i 3 us Vop = 2.7V - 45V, T, =25°C,
FesE i 2 VBGHLERE (0.1%)
BRSNS AT | Zaw - - 0.75 kQ | Vpp = 4.5V - 5.5V, VIiliEFEHRE1LSB
A/DFEH L Iap - 2 3 mA | ADCHEER T4, Vpp =5.0V
A/DH N HLIR |ADIN - - 1 pA | Vpp = 5.0V
o ARt 2 Die - - +1 LSB | Vpp = 5.0V, Vger = 5.0V, ADC CLK < 24MHz
MRtz Ie - - +2 LSB | Vpp = 5.0V, Vger = 5.0V, ADC CLK < 24MHz
WSR2 Er - - +2 LSB | Vpp = 5.0V, Vger = 5.0V, ADC CLK < 24MHz
IHs iRz E; - - +3 LSB | Vpp = 5.0V, Vger = 5.0V, ADC CLK < 24MHz
YR ZE Enp - - +8 LSB | Vpp = 5.0V, Vger = 5.0V, ADC CLK < 24MHz
ADCIH 4 J& 1] tap | 0.04 - 30 us
ADCRFEN i) tsamp | 0.4 0.5 - us
S 4G I TR Teon| 16 - 29 tao

TR

(1) “# ZADC I I HLAZ ETIR 461 FADC -5 I i o
(2) 42 i DiRrer A 73004, FWINF R B 2%, FEEHE)IGED

(3) Vop = 2.0V - 2.7V ADC A iF-1)/3,
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RFEBESIEE (Vop=2.0V-5.5V, GND =0V, Tp=+25°C, fosc =24MHz, BRAESH UM, )

E 2 /e | B/ME |WARE| BXE | B4 e Jis
T - - 1 s | fosc = 32.768kHz
1 5 SRR N ) = —
TOSC - 1 2 ms fosc = 16MHz
WDT RCHii% fwor - - 2 kHz
RCHE Y 7% :

- - 0.5 % | |F - 24MHz|/24MHz
(VDD =2.0-5.5YV, TA = +25°C)

RCHE % 7% :
- - +1 % | |F - 24MHz|/24MHz
(Vpp = 2.0 - 5.5V, T,=-10°CE+50°C)

A RCHR & :
SR FEE (RO AR - +2 % | |F - 24MHz|/24MHz
F (Vop = 2.0 - 5.5V, Ta=-40°C%+85°C)

RCHE % 7% :
- - +4 % | |F - 128kHz|/128kHz
(Vpp = 2.0 - 5.5V, T,=25°C)

RCHE ¥ 7% :
- - +10 % | |F - 128kHz|/128kHz
(Vpp = 2.0 - 5.5V, T, =-40°C%E+85°C)

IR ERAL RS (Vop = 1.8V -5.5V, GND =0V, Ta=+25°C, FRAESHA BN, O

S8 KT | BAME | MRME | BKRME | BT %A
e LVRfifE
LVR¥E HL R Vil | 4.0 4.1 4.2 \Y Voo = 2.0V - 5.5V
. LVRA# A
LVRBEE HLIK2 Vivez | 3.6 3.7 3.8 V' | Voo = 2.0V - 5.5V
e g LVR#ifiE
LVRW}t EEJJ—:‘s VLVR3 2.7 28 29 V VDD =20V-55V
. LVRAfi g
LVR & Hi 4 Vivra 2.0 2.1 2.2 V Vpp = 2.0V - 5.5V
LVRALER MR & . |VsmTLy - 50 - mvV
LVRAK B i & A 55 5 Tovr - 60 - us
12MHz B 53R 23 ke ik
E 2 /e | B/ME |WARE| BXE | B4 %At
A Fiom - 12 - MHz
[N TR CL - 125 - pF
32.768kHz Ak 3 w45 it
e 20 /e | B/ME |BBE| BXE | B4 ¥ Jis
A Faox - 32768 - Hz
DL G H 25 C. - 12.5 - pF
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12. TR

PR ESE
SH79F1640M/028MU SOP28
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13. #HEFR
SOP28L Outline Dimensions

AARAAAAAAAARH T

O

HEEEEEEEEHEEHE v
1 M 14

D

o

f :
>l
«
Seating Plane

unit: inches/mm

Mllee

SeeD etail F

Dimensions in inches Dimensions in mm
Symbol - .
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 0.006 0.014 0.20 0.36
D 0.697 0.715 17.70 18.15
E 0.291 0.303 7.40 7.70
e 0.050(BSC) 1.27(BSC)
He 0.402 0.418 10.21 10.61
L 0.016 0.05 0.40 1.27
01 0° 8° 0° 8°
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14, FASE LR
A s Hi#
1.0 WIUGRRA 20174E9KH
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Hx
1 S OO TR 1
2 7 TP 1
3 2 -4 TP 2
4 L1 1 ulr= OO 3
5 L1 5 TR PT TR 4
6 W =7, TR 6
7 SERBRER ..ottt ettt ettt a et et e et et e et e At et A et e R At e et ee et s At et en et et sttt en et anes 7
8 IS 731 TSR 20
BLLCPU oottt ettt h e bt h ettt Lo s et h et et e e b oAt bR et ehe At E oA e L eRe b b e At et e s e b eRe b ete e b oA e bt et ebe bt ene et ete et b et et e re et ene e 20
B.LL CPU /AT TR 7 T3 A v 20
8.1.2 CPU/ fg,‘if///ﬁﬁ;ﬁ/;/ufﬁ T BB oovvvevsosesse e 21
813 5 T e 21
B2 BEATHCFAT FEA (RAM ) oottteteetesomsseeseseseeessssssssssssssse 1 22
8.2.1 ?%“/JQ ............................................................................................................................................................................................ 22
8.2.2 # T B e ettt ettt ettt ettt eA e et e At et et et et e et et et e et e te At e te At et et e et et et et eAe et et et et et e tene et et et eteseeteneetereseetensaterea 22
8.3 FLASH%H EE = OO 23
8.3.1 ?%“/3—‘ ............................................................................................................................................................................................ 23
832 ICPABLZCR FIRIASN ... 25
%[/ F "tﬁ@ (SSP) ﬁjﬂ ................................................................................................................................................................. 26
8 4.1 7' 3“ ........................................................................................................................................................................................ 26
8.4.2 Flash# ///‘f%/[ﬂf ....................................................................................................................................................................... 29
8.4.3 SSP = -gr'g/,// ...................................................................................................................................................................... 30
8.4.4 ji’ vi[: IS «.voeoeeeeeee et 31
8.5 SE T FIFTIFETAM oo 32
8.5.1 ?%“/i‘ ............................................................................................................................................................................................ 32
B5.2 I ITE™ oo 32
e A CH i 32
S ——— 33
BL55 R AT T ettt 34
8.5.6 fﬁ?g“[ /,;;:}/9‘7 3o = - 35
8.6 FEFp LTI (S M) ................................................................................................................................................................... 36
B.7 HOML e 37
8.7.1 ?%“/‘3—‘ ............................................................................................................................................................................................ 37
872 % ’7; S et e e e et e e —e et ahe At teeR e et e ahe e teeRe e teaheeAeeEeeRtebeeAe e teeR e e beaheeteete oA beaheeAteeteeReeabeententeereenbeaneenreare 37
8.7.3 7% e T TFETEIJE] .o oo 39
BT4 FEI TH IV oo 40
8.8 T oot 43
B.8.L T oot et 43
B.8.2 TIT LM oot et 45
B.8.3 T oot 48
8.9y ‘FJ*E FFBERRIET CPCAD ) vt 50
BL0. L Z [ ettt he bttt et e be bt et e At bt beehe b et e At eheebeebe b et eAteteebeebe et et e At eheebeebenee b e st eneebeebenbesean 50
8.9.2 Mode0 - i;,jf,f/ﬂ//é‘ﬁ»‘/ffjﬁ&lﬁzfc‘ ................................................................................................................................................. 53
8.9.3 Model - ﬁ/éf ATl ST 54
8.9.4 Mode2 - /ﬁéﬁfﬁﬁ/,’@?‘ ............................................................................................................................................................. 55
8.9.5 MOUE3 “ PWIMAEZE ..ottt ettt ettt et e et et et e et et et etese et et e se et et et ese et ese et et ese et essseesetatesestese et ate e stensstereesateseas 56
896 5 T A e 61
8.10¢l I'Lg? ................................................................................................................................................................................................. 65
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TR == 65
8.10.2 ,f//z% FEPI ot 0 65
B.L0.3 J/IMTTE 111 oo oo oevvevvvevooos s 69
BLLOA [/ I/ .ot 71
8.10.5 ,c//%/ﬁi;% .............................................................................................................................................................................. 71
8106 //HTFAZE oo 72
8107 JIWTHIT T 'E] oo 72
8.10.8 7 /37?[ [///% .......................................................................................................................................................................... 73
BL0.9 J/ Tl 2ot 75
9. B L OO 76
9.1 ToucH KEYEJEJ%'{}%’%ﬁJﬁZ .................................................................................................................................................................
9.1.1 ;;‘ré»gw ..........................................................
A Ea i —
921 #7% Bt
9.2.2L.CD RAM /:2?}’ ......................................
9.3 LEDERZIE oot eee e eese e
9.3.1 7% ‘5’3“" .............................................................
9.4 123|T’§5K{H|7‘¢@ {ﬁy‘ﬁku (PWMO/L) oo
LI B =

9.4.2 12 /FPWM #74
9.5 S TR 5 #5738 (EUARTO/L)

051 /e
9.5.2 7 /T 7 o ereesevee st 103
O.5.3 [ BT e 108
9.5.4 ZLJ7H. o rtrvetseseessses s 109
955 /Iy //’ﬂ/’ijﬁi‘ﬁ/ .............................................................................................................................................................................. 110
9.5.8 7 75 A evvessseeees s 110
9.6 flf |"71ﬁyu}$]: I CTWIED ovevesseveesseseesseses s 116
0L A 116
0.2 A FE T 116
9.6.3 /Jf/uf/?ﬁ“;_ .................................................................................................................................................................................. 118
T 119
9.65 # :E‘E ...................................................................................................................................................................................... 128
972;r41 B TEEEL CLEMY) e 131
9.7 FF /% e erteveessee s 131
9.7.2 75 /B vvvesseeessseseess e 133
OB MBI (ADC ) otvvvrsservsssssresssessesssssess s 55585 136
9.8 ZF /2 v vtvvvesseseesses e 136
9.8.2 ADIC LSS ..o svveesesesssesee s 137
9.8.3 ADIC 7 75 /K 1 vvvtseveesssesesssesee s 138
O.8.8 TGS T [FEIZC .o eessevesseses s 144
O.8.5 ADC AT ] L v 146
9.8.6 ADC /LI L10 ] I FEfE] e 146
9.8.7 JE BT ettt 146

9.9 (SF1TEAA (LPD) .

9.9.2 Z T oo
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.00 L 75 /% oo
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9.13 FWF‘RFTTE ....................................................................................................................................................................................... 153
LTR80T 153
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