FC1 41 1 hg BB FAFR/AT  SUZHOU FENGCHI ELECTRONIC CO. :LTD

MR T AR AR

OTP-Based 8-Bit
Microcontroller Series

FC1411

SZFC
2021/7/6



FC1 41 1 #q BB FAFR/AT  SUZHOU FENGCHI ELECTRONIC CO. :LTD

ThEesF

* BRI SLIE S E R A8 (TO\T1)

*= BRI IEHIPWME HH (PB2\PB1\PBO)
*PB3ORM- A% L, PB3A[dn#EIO

*4 25 B 45 12 1 o 1 9 55 9K 30 ERL YA

* kP RHA 4R A [F option
*BFAN0 O X3 HE 773 AL 1% )

*64 LR EL AR, FIELEIEVRRE GEEBAZEH])D



FC1 41 1 #Q BB FAFR/AT  SUZHOU FENGCHI ELECTRONIC CO. :LTD

EEEEW:

1LHTIZNERE, RRRG ERENLVDTEMBE, SEHERNEAHRE, FE010.2VH ERRE.

(EANRE

fiA 5 H 34 W&

V10 2019 £ 11 A YR

V1.1 2021 £ 7 A 0y = = T




FC1 41 1 #q BB FAFR/AT  SUZHOU FENGCHI ELECTRONIC CO. :LTD

OTP-Based 8-Bit Microcontroller Series




FC1411 B, eenuromns

SUZHOU FENGCHI ELECTRONIC CO. :LTD

FC1411: OTP device
1 Dheesetk

HE42D 87584
BRI AR 2 AN B HIHE 2 U L N B R R 4
13-bitfe 475 /5
GOTOF5 4 Rek#: 2 T IIROM/EPROMKAbEZS ]
TRFREREFFTA FIROM/EPROMItEZS 8]
AE AL TS A H
SRR
IBATHE: DC-20 MHz TEHi%
DC-100 ns 54 &3

Eiles ‘Ef# |~ UO# | EPROM/ROMZ]H] (Byte) | RAM (Byte)
FC1411 8 6 1K 49
XFFEE S R F 0k 50
— NS TR E AR IBALERT AT A (Timer0) ) , /i8I A EE N AENISA B AT (T1)
P B A
P — MG F A PR A FE B A, R PR PR T Rl VD D i
FEEAHEEE (PurT) ARG JE 3T EEE (Oscillator Start-up Timer  OST)
IR AREE AL T — BT ME T T SEIR BRI - SR T 1 E
XA AN 1/0H10B
=R AT SRR P WM/
T YA HIOM T - hy MR FRRERIRG
PSP R R PN R IR INTE I, PortBAtH N iAs
TERTINTE ISk & PortB I N iR i S B AT HR G i
4 RS 5
HEFAE8MHz, 4MHz, 1MHz, #1 455KHz RCE Y &%
BN REA R TR A R .
M ERCHR 2%
FRAE LU HR IR L

- IRC: Internal Resistor/Intemnal Capacitor Oscillator — ¢ P45 FRFH A 5 FRARCHR % 2% )

TAEEEIERE:2.0V - 5.5V
-<4MHZ: 2.3V - 5.5V
-<<8MHZ: 2.6V- 5.5V
-<16MHZ : 3.6V- 5.5V
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A

FC1411 2 —#(RIhFE, mid, MR, EPROMROMIETSACMOS LEHIMEMIME AN, RHRISCIEA4E, 424354,
By Fe S NN E TR S UM A A TR 4 IXFI G Gmife S S RGRE T R H .

FC14114,5 1 L E f7(Power-on Reset POR), HiHi & fi7(Brown-out Reset BOR), _LHLEMi%#% (Power-up Reset Timer
PWRT) , #r% 830t %% (Oscillator Start-up Timer OST), & 1€ i #% (Watchdog Timer), EPROM/ROM, SRAM, X[ =
o, (ArLhiEE N LR/ TR R, HHEEEIRES, —AMar8h i 8 IS e T, — -8 [ Al T A8 A e ) #/
VRS, R R e B sy, AR AT AT SE AT RS, A MRS IR AU P ECE IR, A A ARG IR
TR %5 -

FC1411 0] i) 1Kx 13 FE A7 G 2= el .

FC141158 BB AT ) 3 A7 25 LA BUR A X, I IR D) Re 27 A7 28 0 A TR A4 X RIS 6 B e 8 AR it

Z£HE
Oscillator " 5-level HATAEDS
| -2V
Circuit STACK EYREME Control
Interrupt
F 7
v ¥ 3
Watchdog |° P :
a_ og — rogram FSR |t —p SRAM
Timer Counter .
g Instruction
ALU — OTP-ROM
Decoder
1
i 8-bit Timer0
Interrupt o1 _ Accumulator | = PORTB
Control 2-hitT1 >
X
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=02

VDD

10B5

10B4

I0B3/RSTB

10B1- E

V55

1082 [

Bl R

[T 1T ]

1 8 | | vss

2 7 | | 1oBoANT/PWM2
3 6 | | 1oBrwMI

4 5 | | 10B2TOCKL/PWMO

FC1411 SOP8

1 U 6 [ 1084

2 s« [ VDD

3 a- [] 1083/RsTE.

FC1411 SOT23-6

EHAKR

/0

B

IOBO/INT/PWM2

I/0

AUAN/O T [FIE BA S 4t me i D e
AR E N R N R AT
AN H TR S

PWM2 5]

10B1/PWM1

I/0

XUAI/O I [l BAT R Gt D e
BAF B R T R AT
PWM 141 51 1

I0B2/TOCKI/PWMO

I/0

XUAN/O T [FIE BA R 4 me i D) e
WA E N R SR

AN TR

PWMO#i H 5]

IOB3/RSTB

I’0

XA /ORI B RS iE T He
AV E Y B AR E TR
RGBT, AR A B E N E AN _Ed 3T

10B4

I/0

XUIEN/O F RIS BAT R GEMeE T fig
BT E N B HR

10B5

1’0

XUEN/O A [Fi B RS BEThRE (IRC AHX)
WA N R TR

Vdd

HL

Vss

o

Legend: =%\, O=fiih,

1/O=4

Niith, A=A
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1.0 RSN
FC1411 1ty BE TP ks MER Ak 4e .

1.1 BFEER

FC14118 —AN9 PCYaETREVT 10 1K* 1 B[ AE4% 2]

FC1411E At N3FFh.,

H/WH e &:33E008h.,  S/WrH T ml &= Hih:002h.

FC1411/JCALL/GOTORERIMITE [M— MEF TLH (—MEFIIHNIK T 74258

ERFFESsmERMERE M
| PC<9:0> |
[ Y
v
Stack 1
Stack 2
Stack 3
Stack 4
Stack 5
3FFh Reset Vector
‘_
008h| H/W Interrupt Vector
002h| S/W Interrupt Vector
000h
FC1411
1.2 BUEFHS

B SRR DI RE S A H A A9 4, IrF B S A8 ] DLE -0k Bl IS FSRE /248 (a3 Sk FrikTh
AE 2T A7 2% H RIZHICPUB A Th AR EL 1) T A
# 1.1: FC1AMSERFE

Hbht BANKO BANK1
000H INDF

001H TMRO

002H PCL

003H STATUS

004H FSR

005H PORTA

006H PORTB

007H EH A AT AR T1M
008H PCON T1C
009H WUCON TIR
00AH PCHBUF PWMCON
00BH PDCON PWMOR
00CH ODCON PWMIR
00DH PHCON PWM2R
00EH INTEN SYSM
00FH INTFLAG ADCSEL
1073FH I Z AT
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#1.2: BTOPTION ERIOSTH A4 ff2r 7o

Hhdik YL B7 B6 B5 B4 B3 B2 B1 BO
N/A (w) OPTION INTEDG | TOCS | TOSE PSA PS2 PS1 PSO
06h (w) I0STB Port B /0%l 25 f7-2%

1.3 FHRIIR
Hhk B B7 B6E | B5 | B4 B3 B2 | B1 BO

00h (r/w) INDF JEILFSR i M HHE X (A& — AN SERR el )

01h (r/w) TMRO SHLE s

02h (r/w) PCL fK8fIPCHE4T

03h(rw) | STATUS | RST GP1 LMOF | mo | 0 | z | bc | ¢cC
04h (riw) FSR RP1 RPO bV I FRET (RAMIERR 277788

06h (w) | PORTB - - IoB5 | 10B4 | 10B3 | 10B2 | I0B1 IOBO
Hihi-Bank0 BiEA B7 B6 | B5 | B4 | B3 | B2 | B1 | BO
07h (riw) SRAM WA

08h (r/w) PCON WDTE EIS LVDTE |HCMPEN

09h ("w) | WUCON - - WUB5 | WUB4 | WUB3 | WUB2 | WUB1 | WUBO
OAh (r/w) PCHBUF - - - - - - 2 MSBs Buffer of PC
0Bh(rw) | PDCON | /PDB3 | /PDB2 | /PDB1 | /PDBO

OCh(riw) | ODCON ODB5 | ODB4 - ODB2 | ODBf1 ODBO
ODh (riw) | PHCON /PHB5 | /PHB4 | /PHB3 | /PHB2 | /PHB1 | /PHBO
OEh (r/w) INTEN GIE * * - T1IE INTIE PBIE TOIE
OFh (rw) | INTFLAG - - - T1IF INTIF PBIF TOIF
HihtBank1 BB B7 B6 B5 B4 B3 B2 B1 BO
07h (r/w) T1M TIEN | T1PS2 | T1PS1 | TIPSO | T1CKS- | ALOAD | BUZE | PWMOE
08h (r/w) T1C T1C7 T1C6 T1C5 T1C4 T1C3 T1C2 T1C1 T1CO
09h (r/w) TR T1R7 T1R6 T1R5 T1R4 T1R3 T1R2 T1R1 T1RO
0Ah (rw) | PWMCON |PWMOOE | PWM10E | PWM20E - PWMMD | PWMINV | PWM1E | PWM2E
0Bh(rw) | PWMOR | PWMOR? | PWMORS | PWMOR5 | PWMOR4 | PWMOR3 | PWMOR2 | PWMOR1 | PWMORO
OCh(riw) | PWM1R |PWM1R7 | PWM1R6 | PWM1R5| PWM1R4 | PWM1R3 | PWM1R2 | PWM1R1 | PWM1R0
ODh(riw) | PWM2R |PWM2R7 | PWM2R6 | PWM2R5 | PWM2R4 | PWM2R3 | PWM2R2 | PWM2R1 | PWM2R0
OEh (r/w) SYSM - - - - - - CLKMD | STOPHX
OFh(riw) | ADCSEL |ADCSEL7|ADCSEL6|ADCSEL5|ADCSEL4|ADCSEL3|ADCSEL2|ADCSEL1|ADCSELO

Legend: - = unimplemented, readas‘0’, *=unimplemented, readas‘1’, NG=no used bit
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2 g 4a

2.1 FHEHB/BRIE

2.1.1 INDF (R34t % #748)
Hdk LR B7 | B6 | B5 | B4 B3 B2 | B1 | BO
00h (r/w) INDF HIIFSR Vi M8 X (A — AN SEhRI B L)

INDFASZ—ANSERRIAIEERbE, [ H S LA INDFE RAMIEREZ /78S (FSR) SRU5 Il HLArdR Il itk e  [R)4e S bk S Btk
00h(FSR="0"), [A#:FHEAREXINDFE T SHE REHLRESRAENRD) .
FSRII5-0fL 1] LA SR IE#64N 27 7728 (Hhl:00h ~ 3Fh) .

B 2.1:(8#F4Ht

o JihE38 210N
HihiE39P9 25 H0AN
#38EAFSR

I AiZINDFIZ2]10h
FSRIN1 (@FSR=39h)
o iHIiFAIZINDFIR[FI0A h

2. 1: B AR L
AT D2
5 MEST 0 5 MFSREMH 0
N O B I O I I
- J N v
hd '

00h

tH FSR & s 2 Hhhik

b A pid ok <2 Hh
45 4 B s M il W% %) INDF 27725 7

3Fh

2.1.2 TMRO (‘e 1458 Time lock/Counter register)

Hdk LR B7 | B6 | B5S | B4 | B3 | B2 | Bl | BO

01h (riw) TMRO 8 SE /T i

TMROE— N8O BN [T 4 as 27 A72% TimerOf I il aT DABUE T8 4 B HHE /MR £ (TOCKI pin) , A FHAMEE 44 75 2% E OPTION
I TOCS(TOCS=5)f7 91
1§ FITMROK) T & 2% 75 2215 B OPTIONFIPSA (PSA =31 80 , iXFAEA FTMROMEHINAS, TE 2SS,

2.1.3 PCL (Low Bytes of Program Counter) & Stack

Hdk LR B7 | B6 | B5S | B4 | B3 | B2 | Bl | BO

02h (r/w) PCL PCIi8fix

FC141MFIPCHARIMER A ECN100L, A 5%, IRAIIPCIEE NPCLE 78, ZAAF AN TSN, mHIPCHgE NPCHZE AT
B, ZFAREEPC<9:8> fif, AT REE NS . PCHA 72 1Er &l PCHBUF 27 77 88 K SEBL I o B —454R ST IR i th
IPCHREMEL S N — I8 M EHLE . FWA CEPCHAIE. E&— MELAMIPCIaE A shint.

XFGOTOH4AHEPC<9:0>, PCL M EPC<7:0>, PCHBUFAVAS.

T FCALLIEAHPC<9:0>, N —4Ig4Hbb gl iR:, PCL WUt &PC<7:0>, PCHBUFAE.

XTRETIA, RETFIE, RETURN{E4HPC<9:0>, PCHINARECNHARES, PCL MUl PC<7:0>, PCHBUFAAE,

ST HAtE S, PCUBLRHAREER, PC<7:0>(IAEMEIEAhlal. A& ER, PC<9:8> RJ5iT PCHBUF<1:0> { (PCHBUF->
PCH). PCHBUFALMAE, MMIPCHALRA.
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E2.2: R F 38 4R FAPCHEEH Bk 7=\

1. GoTo¥E%
PCH PCL
9 8 7 5
PC | |
-1 |T| ] Opcode<9:0>
PCHBUF
2. caLL¥ES
| »  STACK<9:0>
PCH PCL
9 B 7 0
PC | i |
[-[-] | |T| [ Opcode<9:0>
PCHBUF
3. RETIA, RETFIE, RETURN{E&
¢ STACK<9:0>
PCH PCL
4 8 7 0
PC | [ |
[T-T-T-T-T-T [ |
PCHBUF

4. VPCLNHEKIKAES

PCH PCL
g 8 7 0
PC | | |

TPCHBUF<1:O>*

ALU result<7.0>
or Opcode<7:0>

PCHBUF

VER1. PCHBUF R B 7EPCLA 2 BARHIEA B, MPCLZIZH S5 B, PCHBUFANE/ER .

2.1.4 STATUS (REFHER)
Hihk 2K B7 B6 B5 B4 B3 B2 B1 BO
03h (r/w) STATUS RST GP1 LVDF TO /PD z DC c

REFH RO ETBERE, dRrE.
IRAPITLUE A BEZFEMISTATUS A 745 10Z. DC  ChRaBhz, WIAREEEXNIX = Mr ST A, XSRS BE HMCUREZ
HBAZTEM. FIf, TO Ml PD b2 AREEN e Bt SE. Blt, SSTATUSIENHIRSAFSIEL )5, 4R RES 5T
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FIANE. F1a0:3247CLRR STATUSKHISTATUS = BEMZArEM B FIRHZF AR NENT

C it fibrd
ADDAR, ADDIA
=1, AL
=0, Joitfr
SUBAR, SUBIA
=1, JTfEfL
=0, AL

TERE - JRIRIERL R 2B AN AR PT . i (RRR, RLR) #8542, A0 8m AL IR 25 A7 4o L.

DC i A/ s b . (DU i i DU AL A ()
ADDAR, ADDIA
=1, JRANAHBEAL
=0, JRARHEAL
SUBAR, SUBIA
=1, JRANAENL
=0, JRANAHEA

Z: EhREAL
=1, SRSBHIZHAIN “07 Bt
=0, WARMBEIEHEIAN 07 b

IPD : RGURIRARENL
=1, HRFLHNIFHIT “CLRWDT” 545
=0, 4P4T “SLEEP” #£4 /)5

ITO & | Vi AR E AL
=1, YRAZ% FHENEHIT “CLRWDT” 5(SLEEP{E4 )G
=0, Bl Ve s

LVDF: =& LVDAREAL
=1, VDDIKT=kh ELVD R A s
=0, VDD T i EELVD LA A5

GP1 Sl H & A 50
RST :5& X R G E A AT

=1, WESLEEPELPort BJif ALl SLEEP
=0, HfhZETnGEESLEEP.

olofolulul1|ulu WRIN NI S PATRI G2 AR KA

2.1.5FSR (/A 3-0k1B841)
Hdk 2 B7 B6 BS | B4 | B3 | B2 B1 BO
04h (riw) FSR RP1 RPO [FIEeSSiR =t
Bit5:Bit0 : JHkik il Al Fhbmt B Ar s fAastht. BAAREAR2.1.1,
Bit7:Bit6 : A fUE & 75
=00, %&FFbank0
=01, #&#Fbank1
=10, *HEHH
=11, KEHEH
2.1.6 PORTB (Port Z7£5%)
Hihik A5 B7 B6 B5 B4 B3 B2 B1 BO
06h (r/w) PORTB IOB5 IOB4 I0B3 I0B2 10B1 I0BO
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2 1 (PORTB 25788 WRRAS MO T-iZim MR N AR, S C2 iS5 5dE.
PORTB & — 673t I BdE 7517 4% o
2.1.7 PCON (H1J53%H| 57789
Hifi-Bank0 A5 B7 B6 B5 B4 B3 B2 B1 BO
08h (r/w) PCON WDTE EIS LVDTE |HCMPEN - - - -
HCMPEN : /=i R I F R A At e o7
=0, ZEIER R A
=1, (HRERRE L F IR R AS I
LVDTE : LVDT (i HJEAGI) i REAL
=0, KM LVDT
=1, ffigg LVDT
EIS: & X EHBO/INTIIAES.
=0, lOBO (W HI/O M)is selected. FFific 7 INTIhfE.
=1, INT (MR A , AT, PORTB (KIOBOLAE 1. IOBOE NI/ % NIhhEmiT il 5k T
BREUNTEBIE B 1 5 15:PORTB. 77 WA [A
WDTE : WDT (watch-dog timer) #6510 N 43
=0, KRHAWDT
=1, fHEEWDT
2.1.8 WUCON (Port B¥i\ B3z /iR ) 27 77 5%)
Hifi-Bank0 A5 B7 B6 B5 B4 B3 B2 B1 BO
0%h (r'w) | WUCON WUB5 | WUB4 | WUB3 | WUB2 | WUB1 | WUBO
WUBO: =0, 25 FIOBO % A\ A /e FEThhE
=1, {HAEIOBO %A\l AE:
WUB1 : =0, Z5HIOB1 i N\ A/ o
=1, {HAEIOB1 4N/l LAt
WUB2: =0, 25 LIOB2 #iA\AS/MeFEThRE
=1, {FAEIOB2 i A\ LA
WUB3 : =0, #%HIOB3 i \ A/l g
=1, {HAEIOB3 4 A\BC/MBE LAt
WUB4 : =0, 2£11I0B4 % A\ ATl e
=1, {HHEIOB4 M N3/ LA
WUB5 : =0, Z%FIOB5 #i A\ A MR Thfg
=1, {HAEIOB5 i N\ LA
2.1.9 PCHBUF (PCig4t Bt x)
Hiti-Bank0 A5 B7 B6 B5 B4 B3 B2 B1 | Bo
0Ah (w) | PCHBUF - - - - - - 2MSBs Z

Bit1:Bit0 : 1.2.1.3

Bit7:Bit2: A, B 0

2.1.10 PDCON (/O Fhisi &7 4%)
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Hih-Bank0 AZFR B7 B6 B5 B4 B3 B2 B1 BO
0Bh (r/w) PDCON /PDB3 | /PDB2 | /PDB1 | /PDBO - - - -
/PDBO: =0, {#i#EIOB O i
=1, 2 FIOBONB FHL
[PDB1: =0, 1HHEIOB1NHE T4
=1, 2% EIOB1 A T Hu
[PDB2: =0, 1HTHEIOB2NHE T
=1, 2 FIOB2#E R
/PDB3: =0, 1#iHEIOB3AHES [
=1, 2 FIOB3NHE N
2.1.11 ODCON (/OFFIRIZHI 17 53)
Hih-Bank0 LZHR B7 B6 B5 B4 B3 B2 B1 BO
0Ch (riw) ODCON ODB5 ODB4 - ODB2 ODB1 ODBO
ODBO: =0, ZE1MOBOMHITIR
=1, f#ife IOBOKHFFIR
ODB1 : =0, Z51HOB1NHHIE
=1, f#ge IOB1XHFFIR
ODB2: =0, £XHOB2iHFIN
=1, ffifig IOB2NH IR
Bit3: &AH, EO
ODB4 : =0, Z:1HIOB4NHITIN
=1, 1§t IOB4NE TR
ODB5 : =0, 241HOB5NH
=1, {#ie |IOBSHHFFIN
2.1.12 PHCON (1/O_ b5 &7 5%)
Hih-Bank0 A4 B7 B6 B5 B4 B3 B2 B1 BO
ODh (riw) PHCON /PHB5 | /PHB4 | ,pHB3 | /PHB2 | /PHB1 | /PHBO

[PHBO : =0, fiH5EOBOPER LHL.
=1, %% -IOBOMNES

/PHB1 : =0, f#EI0B1PIH 4.
=1, #FIOB1NEB FHr

[PHB2 : =0, fiHEOB2PB i
=1, %% -IOB2MKHS

[PHB3: =0, 1HTHEIOB3HNHE L4
=1, % FIOB3WNHEL i

IPHB4 : =0, fHFEI0B4PIH 4.
=1, % FIOB4NES i

[PHBS5 : =0, fiHEOB5PB
=1, %% 1-IOBSPHES
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2.1.13 INTEN (B i 5 1758)

Hihi-Bank0 B B7 B6 B5 B4 B3 B2 B1 BO
OEh (r/w) INTEN GIE * * * T1IE INTIE PBIE TOIE

TOIE : Timer0%s H b R o
=0, 2%1FTimer0v%s 4 T
=1, {#fETimer0%sH i

PBIE : Port B A\ X2 FR I B fr
=0, % -Port Bffj A2z
=1, {fifEPort Bffi Az

INTIE : Z0rR W R Ar
=0, ZEiEANEH.
=1, {FRESMI I

TAIE : T3 H R W7 B
=0, Z5ET16 A
=1, {FRETIEE P

Bit6:Bit4:/%X A i, EA1

GIE : HWi i adzhs
=0, ZRLFrA Pl IR T T, MCUKHUTSLEEP/E R4 .
=1, FRERTE A BER T, ST REIRMEEA QT T E, MCUM kS bWtk (008h)
VR TR AR, GIEB# R RE R IFAE I — U0, FTCAGIELL K 5 1% Wit G It wh T B e 75 BT - RETFIE NiE
R H R EGIE =1 0 VFF .

2.1.14 INTFLAG (S ¥irE 517 e%)

Hihi-Bank0 B B7 B6 B5 B4 B3 B2 B1 BO

OFh (r/iw) INTFLAG - - - - T1IF INTIF PBIF TOIF

TOIF : B rbibrbeds, RAETimerORSH FIE 1, WAL EEBE

PBIF : Port B \c8 Filirkr it interrupt flag. Port BB B1, HAFEEEZE

INTIF : ZMEBRWbRE. SEINT EAER RS Gg LA/ TR S INTEDG £ (OPTION<6>)puE) B &1, MR EEZE
TF : dhpWbed, RAETIEHPWEL, PHREBRF

Bit7:BIT4 : X A{EH, #O
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2.1.15 TIM( T1HI S E )

HihikBank1

kL

B7

B6

B5

B4

B3

B2

B1

BO

07h (r/w)

T1M

T1EN

T1PS2

T1PS1

T1PS0

T1CKS

ALOAD

BUZE

PWMOE

PWMOE: PWMO% 454
=0, % FPWMO
=1, fliFEPWMO

BUZE: T Hi¥ (5 S0, C4PWMOE=0/ %L

=0, %

, IOB2AGPIOS| i

=1, {fifE, I0B2iHTCOOUTIES

ALOAD: HzhZs#kiz
=0, 2 FT1E3h35%
=1, {FHET1 B3

T1CKS: T1H &k
=0, T1 HFEFepulEJyis b
=1, T1 WfFhosclEJymtiddgA

T1PS[2:0]: TCO/M ik HAr

=000,
=001,
=010,
=011,
=100,
=101,
=110,
=111,

Ft1/128
Ft1/64
Ft1/32
Ft1/16
Ft1/8
Ft1/4
Ft1/2
Ft1/1

T1EN: T1)gshEHAr
=0, ZET1Em S
=1, JFRET1ENE

2116 TIC( T1HHEEER )

Hihi-Bank1 B B7 B6 B5 B4 B3 B2 B1 BO

08h (r/w) T1C T1C7 T1C6 T1C5 T1C4 T1C3 T1C2 T1C1 T1CO

AL ESTICH A, TIFEAFHEFEE, FREHT iR RER . 1556005 N IEMFERIT1CA
TIRZ 788, FMHBET1 e 85 MRIESE — N MER. THEHE, TIRMEEIIZEATIC,
TA1CHIGAERTHEARINTF:
TICYIGME =N - (T1RITRBEH A * Tk $Prate )
2117 TIR( T1 B3R EFE )

Hihi-Bank1 2R B7 B6 B5 B4 B3 B2 B1 BO

T1R T1R7 T1R6 T1R5 T1R4 T1R3 T1R2 T1R1 T1RO

09h (r/w)

TINE BZhEREDRE, TIRGESAEERM. TICE NN, TIRKMEEBIEATICY . T1ER 8 TIEAE T
IR, EEAB U TIRF A A RB T AR ], AR EE N TICH A% . ET1ER 2% H 5,
HITICHESHER, TIRSKEFNEERBITICH A . EEVIRKETIME, UEEFET1ER
BHATIETICLL M TR B AAH [H] A 4H

TUNE AL BTN TIRIT TEK, IBABSUEHTIRE S B TIRI S — e, TG,
TARMGHE A SWAE ATIRGEAZ 38, W38 G T 1 F Bt (] Hi % .
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2.1.18 PWMCON( PWMIZ i 27 FE58 )

Hih-Bank1 HR B7 B6 B5 B4 B3 B2 B1 BO
0Ah (r'w) | PWMCON |PWMOOE | PWM10E| PWM20E - PWMMD | PWMINV | PWM1E | PWM2E
PWM2E: PWM2#; 475
=0, % -EPWM2
=1, fliHEPWM2
PWM1E: PWM1#i 4541
=0, % EPWM1
=1, fliFEPWM1
PWMINV: PWMZiE#HAELERE (PWMMD=1H%0
=0, PWM1[FEPWM2
=1, PWM1REPWM2
PWMMD: PWM#i H %%
=0, |OB1%HPWM1EIIOBO%: HPWM2
=1, |OB14iHPWMOEITIOBO%iH (PWM1REPWM2) B (PWM1[EEPWM2)
Bitd: A ffiF
PWM2OE: PWM2% ik
=0, ZIEPWM2%iH, 10BO/EAIO
=1, {fAEPWM2H, I0BO%HIHPWM2(5 5
PWM10E: PWM1# ik #¢
=0, ZIEPWM1iH, 10B1/EAMI/0
=1, {FREPWM1HILE, IOB1%IHPWMA{E S
PWMOOE: PWMO# H £
=0, 22 EPWMOfiH, I0B2{EAIO
=1, {FHEPWMO%iH:, 10B2%HPWMO/BUZIE S
2.1.19 PWMOR( PWMO (5 %5 L 5 7E58)
Hihi-Bank1 A B7 B6 B5 B4 B3 B2 B1 BO
0Bh (r/w) PWMOR | PWMOR?7 | PWMORS6 | PWMORS5 | PWMOR4 | PWMOR3 | PWMOR2 | PWMOR1 | PWMORO
FH TV PWMOE B TE], PWMOS; #E~F i )= PWMOR - T1R*ALOAD
2.1.20 PWM1R( PWM1 523 LL 27 175%)
Hih-Bank1 LR B7 B6 B5 B4 B3 B2 B1 BO
0Ch (riw) PWM1R |PWM1R7 | PWM1R6 | PWM1R5 | PWM1R4 | PWM1R3 | PWM1R2 | PWM1R1| PWM1RO
T & BPWM & P a], PWMA & B A= PWMA1R - TIR*ALOAD
2.1.21 PWM2R( PWM2 533 LL 27 775%)
Hih-Bank1 AZFR B7 B6 B5 B4 B3 B2 B1 BO
ODh (riw) PWM2R |PWM2R7 | PWM2R6 | PWM2R5 | PWM2R4 | PWM2R3 | PWM2R2 | PWM2R1| PWM2R0

TR EPWM2 S P TE], PWM2S; HLSF [R]= PWM2R - T1R*ALOAD
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2.1.22 ACC (Accumulator) &/

Hdk LR B7 | B6 | B5 | B4 | B3 | B2 B1 BO
N/A (riw) ACC LYk

FINEE AN T BRI AR IESE RN SR IT, ARERT .

2.1.23 OPTION Register GETIZF775%)

Hihk B B7 B6 B5 B4 B3 B2 B1 BO
N/A (w) OPTION - INTEDG | TOCS TOSE PSA PS2 PS1 PSO

JEITOPTION #8417, 7EHUTOPTION H4-HE, ZEHEHITHACC (BRI HANETZ 74 (OPTION Register) .
I A e — N S5 788, B S AR E S TimerO/WDT 4340ig%,  Timer0, A IBHETAHS S ..
FRINTEDGHL LASF At 2 R 5 mT LAE

PS2:PS0: ikt

PS2:PS0 Timer0O Rate WDT Rate
000 1:2 11
0 01 14 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
1 11 1:256 1:128

PSA : S SasiE AT
=1, WDT (Bl 1z %)
=0, TMRO (Timer0)

TOSE : TMROf & J7 2\ 3zl iz
=1, TOCKUH T Bk 115k
=0, TOCKUH_ETF+fuk 115

TOCS : TMRO 4 3242 il fir
=1, AMFTOCKIE. 410ST I0OB2 = “0”.I, 10B2/TOCKIHIE A
=0, AHETRA B ENEERTCH &

INTEDG : - Wrfil i 7 A&z
=1, iR SONINTI_E T R
=0, iR T RONINTI RS &

2.1.24 SYSM (RS LRI H & 7492)

Hihi-Bank1 B B7 B6 B5 B4 B3 B2 B1 BO
OEh (r/w) SYSM - - - - CLKMD | STOPHX

STOPHX: =idiflRiz stz
=0, k¥
=1, 2R OB BRI 3 3550)

CLKMD: A4 T{Efxikds
=0, midfE.
=1, REER. RGN EENEBILRCHI240, KAE16KAE L .
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2.1.25 10STB (I/0 D2 HEE)

Hhuhik ZFR B7 B6 B5 B4 B3 B2 B1 BO
N/A (w) I0STB - - IOSTB5 | I0STB4 | IOSTB3 | IOSTB2 | IOSTB1 | IOSTBO
EILIOSTHE AV, HidH5410ST R (06h)HE B INESAI 2SI EN/OPs I 251758, HAIOSTBR M &R
I GRFAHD « BWONOR RN IZ I H .
IOSTHAFNE, REEMNGRENMAN (EIHFD .
2.1.26 ADCSEL (HLBas 5577 5%)
Hudik AR B7 B6 B5 B4 B3 B2 B1 BO
OFh (r/w) ADCSEL |ADCSEL7|ADCSEL6|/ADCSEL5/ADCSEL4|ADCSEL3|ADCSEL2|ADCSEL1|ADCSELO
ADCSEL<7:0> (Binary) FE YR FB R AEL (V)
00 0000 1. 800v
00 0001 1. 825v
00 0010 1. 850v
00 0011 1.875v
00 0100 1. 900v
00 0101 1.925v
00 0110 1. 950v
00 0111 1.975v
00 1000 2. 000v
00 1001 2. 025v
00 1010 2. 050v
00 1011 2. 075v
00 1100 2.100v
00 1101 2.125v
00 1110 2. 150v
00 1111 2.175v
01 0000 2. 200v
01 0001 2.225v
01 0010 2. 250v
01 0011 2.275v
01 0100 2. 300v
01 0101 2. 325v
01 0110 2. 350v
01 0111 2. 375v
01 1000 2. 400v
01 1001 2. 425v
01 1010 2. 450v
01 1011 2. 475v
01 1100 2. 500v
01 1101 2.525v
01 1110 2.575v
01 1111 2. 600v
10 0000 2. 625v
10 0001 2. 650v
10 0010 2. 670v
10 0011 2. 725v
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10 0100 2. 750v
10 0101 2.775v
10 0110 2. 800v
10 0111 2. 825v
10 1000 2. 850v
10 1001 2. 900v
10 1010 3. 000v
10 1011 3.075v
10 1100 3. 100v
10 1101 3. 125v
10 1110 3. 150v
10 1111 3. 175v
11 0000 3. 200v
11 0001 3. 300v
11 0010 3. 400v
11 0011 3. 500v
11 0100 3. 600v
11 0101 3. 700v
11 0110 3. 800v
11 0111 3. 900v
11 1000 4. 000v
11 1001 4.100v
11 1010 4. 150v
11 1011 4.175v
11 1100 4. 200v
11 1101 4.225v
11 1110 4. 250v
11 1111 4. 300v

2.2 1/0 Ports

PortB X =451/O 1. PortB N6MHI/O. 10B27F5Zlid ki % /748 (Option) MHITOCS ((OPTION<5>)) fif=iil, Frf HINON i
N7 SO HI 25 77 845 (IOSTB) ¥ E.  10B<5:0>F MR _EH kA (PHCON ZA7as )k BB RE B 1, WnsR e B A
1, WES ERIhaE S ASN5 . 10B<2:0>4 AR T hiiz i (PDCONZAELR) R BAFRE N B T hr, IR B i, W34
ikt H3hEHA . 10B<5:4>FI0OB<2:0>4 A I FF R 1= HIA2(ODCONTT f72% ) K15 B 4 it FFI Rist B ARG o

I0B<5:0> 15 i \ iU FH BT/ BE T g, e 14N R 75 B 2 3h Rl i B e FWUCONZF 748 AR RIAE «

ZEIS(PCON<6>)=1 K}, I0BOfERNAMBH B AN, 1£iZ FI0BO0 i \EkZs - Ib/ Wl o) A B, Bk L BB P i
M EE T RE AT AN B FiZ EhEE.

il B RS B R BIONMIARINGE, ThitxZ BB Ebla, BEMIOM1EAO.

E2.3: 110 L HE
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IOBO/INT:
DATABUS [g al
10ST
Latch
I0ST R EN aH
IO PIN
D Q
DATA
Latch
WR PORT EN aH
<t <
RD PORT
Set PBIF
WUB0
EIS ~|>£R
INT INTEDG
ElS
> D 3 ===
Ry FhARRFREE PR B
10B3:
DATABUS [ al
I0ST
Latch
I0ST R EN aH
> uwoPIN
D Q
DATA V
Latch
WR PORT EN an i ~
+— RSTBIN
RDPORT
Set PBIF
wuB3
23
w @
3
FLRAEIXAN 5] fAE 1 Ed VDD
IOB7 ~ ICB4, |10B2 ~ IOB1:
DATABUS [ al— _
10ST
Latch =
IOST R PEN Q
> uoPN
D Q
DATA =
Latch
WR PORT i 4

/A

RDPORT

Set PBIF

WUBR

R TR R B PR B
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2.3 Timer0O/WDT & Prescler/T1

2.3.1 Timer0
Timer0 A8 BN/t %gs,  Timer0 fmEHIE AT DASE: A BF B A M 545 (TOCKI pin)
2.3.1.1 FRANIRS: e

TOCS(OPTION<5>)=0Jy:E i, EMMRALEBA TERSHIHIL T, EN A MRS A SN, WETMROLE, i $RE
PN B LS THR E

2.3.1.2 {FRAAERRE: TR

TOCS(OPTION<5>)=1 9114z, JekBadid TOCKE ) _EAE R Bl k TimerOZF /7 2 S T TOSE  f7(OPTION<4> )5,
AMERHESR 5 B (Tose) /2P . [REPLUS, Timer0 Sbrtéhing — MER.

TERETRE RO, AN FIRE T LIV E AT st TOCKI S P Efmt4h RIE i Be 5 (AL BEAET2 A0 T4 W_E A 3870 4.
BETOCKIA A FE P U AR R B A LA I R A

HTE T2, AN BN TP 080y, xR SR RIE . B R TOCKI — AN R 2 >4 Tose A REpl: TE AT

2.3.2 F1fIEn 4% (WDT)

Bl En#s (WDT) Mg ki TS IMRCIRG 5, LR TMHS IR RIRE TAE. AEREOSCIFIOSCOE MR IRH], "#lkE
1BA7, WEREIRAE . E— R E BRSO, BT N AR 2 REMCUEALFEIN TO (STATUS<4>)hifliiE % . .
IMWDTE {7(PCON<7>)iE%E. FI EN A GE LR,

A TIE SN E TR 18 ms, 4.5ms, 288ms ,  72msiX/MiHEA] LB SUT<1:0> #&E .

FEE T It BRI AT U@ % BEOPTIONZ /783 & | eI 28 /000K T-1:128., IR KA T i AN 36.8 7. .
CLRWDTHEARE(FWDTHMTNEZES, B HAE T R LB LB, @R MCUREE AL,

SLEEP 54 HEBWDTHTNES, o HET TSR 2R T — s HERRH 7).

2.3.3 Prescaler (Fi&2%)

H—ABALIIA N R EANTimerOME | B 2R (WDT)FHITRE RS . HEIZTE R RN Timer0 5 WDTHEH, AEEH 2 RN
fiifl. PSA £7(OPTION<3>) e E 22 1EIRA TimerOiX /2WDT. PS<2:0> £7(OPTION<2:0>) BB /4. AUfEATimerORITHE
BRI, TMROSHTIEZEE. . SEAWDTIHTREZIEHE, CLRWD fR4RIEMTIERAE. TERAGESE, HISREHL
BRSO A .

N T BN AEIERE AL, MTimer0 50 WDTHTE 8 K AE SRR %, FEHITCLRWDT B CLRR TMRO 84, RZTFA.

&2.4: TimerO/WDT Prescaler45 4 &

Instruction Cycle
(Fosc/4 or Fosc/2 or Fosc/8)

0
1
TOCKI 1 s MUX Sync TMRO 4—/£I‘~ Data Bus
0 2 Cycles Register | —
Set TOIF flag
TOSE Tocs ? on overflow
PSA
0
8-Bit 1
MUX
Watchdog 1 Prescaler MUX WOT Time-out
Timer 0
¥
PSA PS2:PS0
PSA
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234T1

8. e I AT Es A EAERN % BuzzerflIPWMINRE. ZAERZ8IhAE A LLC R G B (TR FdlEfE (hirm=) .

H1

TIM. T1C. TIRZFAZLEHEHIT AR ARG 18], T13E P & BuzzerfIPWMILEE, BuzzerfrnPWMEﬁﬂﬁﬁu FMEEHTIPS[2:0]. TIR%AE

At
T EZE BT

1. SITIYRFEEm 2% RIBIERMINBME T, =AW,
TUEN S SR, ST1EEN, TUFE, STUE=AFGIE=1N ZGHAT W

2. HEE:

HWAA REFVEREBuzzer FIPWMAT LU ERIREGRAS 5, St DG Y

3. PWM#itt: HT1PS[2:0]. T1IR FIPWMOR. PWM1R. PWM2RZ1E%e2 ] b 4% Lo/ 3,

4. Buzzerfiiti: BuzzerffiHifss

2.3.4.1 T1ER

FET ARG TR 1724 FE

TUEMBSHTIENTH]. HT1EN=OI, TUFIETAE, 4T1EN=1,
B2, TAPbi%E. T1CHH (MOFFHEIO0OH) B, T1IFE1LLE R HUIRSIFHEFES . EARSIRERT, TICARIIMEN A
FHEE, HECSTICHER M BHRTE, S SEThRENE . T1N EXE A4S DU G AR R E . ZET1CTHH R P AN B B
TIC, MPHEHIEEATIR (EREEER |, STHHEE, TIRMERASIEATIC. AT MEYE, TUENH T/ERS.
ENEEAT, HALOADEHIBEIEREThAE; PWMET, (FAETIN, FLERSTITESCH TR BaiERThas. R EaET1h Wil ag
(TIE=1) , {ET1HHE REPATHERSFE T, EH W LA FETIIF.

E2.5:T1Em R RE R

Hﬂ'%‘Fiﬂ,%iJ ; | !
1
TIC |, c;ﬁo X 0x01 X 0x02 X 0x03 ) <OxFE X X )

=
/

TUFMHTHEL. HEET1Z A0, SeEBUEHTNIIRERE, dAE

T1IF

TinsH, TLF %1
Hzms TIR FMERAN T1C

g TIIF
T1E] Bk 5
. . Fhosc=16MHz Fhosc=4Mhz
T1PS[2:0] TS Fcpu=Fhosc/4 (4T) Fcpu=Fhosc/4 (4T)
max.(ms) Unit(us) max.(ms) Unit(us)
000b Ft1/128 8.192 32 32.768 128
001b Ft1/64 4.096 16 16.384 64
010b Ft1/32 2.048 8 8.192 32
011b Ft1/16 1.024 4 4.096 16
100b Ft1/8 0.512 2 2.048 8
101b Ft1/4 0.256 1 1.024 4
110b Ft1/2 0.128 0.5 0.512 2
111b Ft1/1 0.064 0.25 0.256 1

2.3.4.2 T1 BUZZER%iH

BuzzerfgiH & —

M RIAIR . Buzzerfin I E U T s

E2.6:Buzzerifii ~nE R

AMEE1/2 553 S S, T4 BT8R, Buzzer Fabd i —AN 5%, 7 ia] Rg s ] 322243435 7 JyBuzzer
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T1Buzzerti tirate

A J

-~

T 5 e fi] B8 (]

A~

»
=

Buzzerfy

A A

TiC OxFFX 9]_"10; X XOXFF X OTXlOF? X X OXFF X D_F‘fs X >
T1F

/ R B TLIF

T1#iH, TI1IF &1
BE0# TIR HIAREA TIC

TS, Buzzerfiihiit, TUFERL HETUE=1H, (FRETIHEITNEE. HIRZIEBUNO RIS FBuzzerfIT1 B4, LAHTRH
FhIhBEARREIE S T1E.
Buzzerfiit 5 -5 GPIOS| JiiFtH, BUZE=1&PWMOOE=1k}, 1%5| I H shik NBuzzerfith 511, UmiEBUZESRL DIZE I-Buzzer
(BUZE=0&PWMOOE=0) f#iithJ5, %5 HEshRE FEE— N GPIOM,

E2.7:Buzzerfi oY) kA~ EE

Buzzerfi H |||||||||||| ||||||||

PWMOOE=0 ~ BUZE-18PWMOOE=1 " PWMOOE=0 %2l MizE 5 I BUZE=1&PWMOOE=1
25| B 4 S B Ea H Buzzer(S 8 | GPIOBEE, (i R

Buzzerf |||||||||||| |||||||

-
<+

[
-

A 4

s PWMOOE=0 o BUZE=1&PWMOOE=1 > S WMOOE=0 o e E - -
MGPIOBIS CHith T e

2% 5| BV F AR U 1 24 HBuzzer(s 5

PRy
0
Buzzeri i A
D PWMOOE=0 & BUZE=1&PWMOOE=1 BWMOOE:O ) A e i BUZE=1&PWMOOE=1

Z 5| B U3 3 4 AU [ 2 thBuzzerfS S ) GPIOK R, (AR

2.3.4.3T1 PWNMEH (BksE i)

Al A & A E R I PWMA] LR BEAR R HIPWMIE 5. {FRET 145 HPWMOE=1&PWMOOE=1i, HPWMOHIH 5 (I0B2)

HIHPWMO(E5; PWM1E=1&PWM1OE=11}, HPWM1EIH S (10B1) #HiHPWM1{E5; PWM2E=1&PWM2OE=1it}, HPWM2
5 (10B0) HitiPWM2(55. PWME it &, A5 KE . T1PS[2:0]. ALOADFITIRIZEHIPWMIER], ALOADFI
T1IRWEPWMIT /335K, PWMOR. PWM1R, PWM2RFIT1RZ 728 R EPWMI (525 bt (kb s PR « AT e i 88 Hog i
e, TICHIVILAE N0, HT1C=PWMnRES, PWM#HKHE T T1HHE (T1CHEMOFFHEIOOHELTIR) , APWME #5E
o FHHENT—ANEY. THEER, PWME—ANESE K. EPWMEH AR AT E s PWMA 525t IHE T — B WIFa%
)5 25 EEIPWMIE 5

PWMJE i [A]= (256 - TIR*ALOAD ) x T1iH3uAH

PWM e FAf )= (PWMnR - TIR*ALOAD ) x T1i4UE M

PWM 5% t= (PWMnR - TIR*ALOAD )/ ( 256 - T1R*ALOAD )

E2.8:PWNM# i~ R E
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PWM %t (5% LB PWMnR HJE‘E’ULTET& 0/256~255/256.

...... L B . 254 255
71 Clock W MWM
| 1 |
i ! i
1 1 i
PWMnR=00H | Low i !
MHigh I |
i !
' !
PWMnR=01H | o i
I High i |
! |
! i
PWMnR=80H ! B i
| R S —
: High i
' !
! |
PWMnR=FFH i i

PWMHI4r#5%R tHALOADAITIRME, PLSZILEREPWMIE 5. {ALOAD = O, PWM /3 #%%91/256; ALOAD = 1i5, PWMITKI4>#%
FR1/ (256-T1R) . HFHIFAFHPWMEIDHEE, TIR PWMHAY &2 HAEHIVE B FURAH B — N E &m0 ¥R . PWME R, T8
HIE, TUFER, THE=1E, MIEEETIH . HiRZIE NIRRT HPWMAIT U ER 25 5hEE, ARIEF MDA AR aEIE R TIE.

PWM#ir 51 IAIGPIOS| 3t H, PWMNE=1&PWMnOE=1H}, %5 H 3l HPWMIE 5. W EPWMNOENL LAZE IEPWMIRF, %5
R AR G — A GPIOK .

2.4 R

FC1411 RS2 & A VU Rk A =

1. INT B IS W

2. TMRO iz H A B

3. Port B i AZE T (10B7:10BOJH)

INTFLAG A Wikr 2 A7 48, B X B AE el FT R A B IR

FRIT YRR IEIGIE (INTEN<7>),  REMERTA P (GIE=1) BB ATE T (GIE=0) , FHIiRETS B FHYLEINTEN 27778 i
{HIEGIE=1,

IR AERTGIE 7 (FEFRITRZERTGIE A RZ A WOAHIC I FR I BE# A, B 1D BB E N MEE Il (FC1411R X 53 Rkt 4k
D, [FR R 4TS BERI008hEHAEHAT . ks AT AE AR Ik Fo A A a0 GIE B39 B 1 (ARt T B s 2 AT L A b . — AR
FRELL (PBIFERAMED S e B B, AR S e R R AOE S B . BITINTFLAG FINTEN [FAHR A AR A2
BRAFBILA R RRIER, @ INTIE S RAERPII, 472 BEI002/5 463U T -

2.4.1 A

%%IZEP%ﬁlNTﬁﬁﬂiﬂiﬂ/ﬁLmTﬁcp/ﬁﬁEﬁZiﬂa INTEDG fii. (OPTION<6>)iR7E, H—AHMHIBVAERARFREMINTIFE T, WINTIELL

(INTEN<2>)/E2%, ZH Bt B

EﬁﬁHEZHulNTlE QEWEL INTE ] DN RGEEIR 24 1 TEMENR 2 AT GIEN 4 B ANLASW R LS BT RIS FE e, Bllsia
ATHEIR LS N —4&464

2.4.2 Timer0 B

TMROA A5 H (FFh = 00h)i TOIFAREAZE 1 (INTFLAG<0>). TOIE f7(INTEN<O>)EZE, % Wil 5k .

2.4.3 Port B i NSl

NS B il &2 I IOB<7:0> PBIFAREAI B 1 (INTFLAG<1>). PBIERZ(INTEN<1>)EE, %k il

TERNSAE R R A 2 R, A2 port B &

5 PortBINE XS RZIFWUBNAL (WUCON<7:0>) iEEER B /HitHEIOBO A B /M B A BINT & 1ZTh6e. PBIEZEREIR

ZETE1, PortB i NJICSCAZ rhbr i YRGB S5 . FEREIR 2 BTGIERL U B AN LA e LUS AT ISR, Bzt
HEAREUG R — 2% 162
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2.4.4 T

T1RARH (FFH—00H) BT1IFFREME1 (INTFLAG<3>) .T1IEfii (INTEN<3>) J5Z, & Wik,

2.5 FHE (SLEEP)

PATSLEEP $54LIEHLAF A B,
PHATSLEEP 54, /PD fiiEZE (STATUS<3>) , /TOMLE1, FHI EERMEHHETIRE, WRER.
1/O4ERFAR

2.5.1 FEHRMER

TERERRARAE N, SR HLEEEI LA R 77 U

1.RSTB &S L

2. BIVEAL WESWE TE ).

3. PBO/INTE IR 7, SXPORTB i N 2s ik

AMBRIRSTBE A | 1t HET AL A7, W& E /PD FITO A7 AT LIS s Fr i fr, /PDAIE 1N L, BONHIT
SLEEP, /TO fiEONEI kit E 17,

WL e lg, %R B, PWREE A GIER G E . UGIEMBIEE,  HIAMEE LS HUITSLEEPHE A LURIITE4: 4
GIERI#E,  HLASHAEE LS B2 b & A7 okl (008h), 7 A AT s L35 52 A7 2B IR B 8] 24 18/4.5/288/72ms (1 IR I [H] f
SUT<1:0>1 E) I E647k%EH.

7EIRC/ERIC or ERC 3, #LEs R A7 4EIR A [A]4640us.

2.6 511

FC1411 88 pLREIE TS LR 7 AL

1. LHELI(POR)

2. 5 f7(Brown-out Reset BOR)

3.RSTB #HE N1

4. FIPHWDTH B AL

— LR — S L A NI RN, AE_ L AN A — e B N e TRPIRES R AR AN . KR8 & MBI R ADRASE LR,
RSTB &EMEL, &I TMWDTH HE AL,

WVAd ETHE SIS 2 S A RGN E BRI KMES . BRI AMES, A P R EIERSTBE MZEE2IvVdd.

P AL — b RS S B AE AC BRER SRSk L

TS R A A 38 P AT A 1 P R R X s e AL, IR BB CRIE S o R RETE IE % Fi Va1
RSTBakWD THEIRM ARt F30E 4 5L, HEMIRERN A STEREIRZ /.

AR A F B BRI B X TOM/PDAL(STATUS<4 :3>) B 18 %,

2.6.1 F BB (Power-up Reset Timer PWRT)

L EE AR —AN 18/4.5/288/72ms EIRKT[H] (IXAERET ] SUT<1:0>1%#) (3¢ 640us, FETAEFHRGIEFIEMZM) 18
Power-on Reset (POR), Brown-out Reset (BOR), RSTB Reset &t A it & M. R PWRT 7fEiaty, Bt —EAREL
W& Vdd, BEAEAR T 2550 PWDT #1545 bR 7]

#2.1: PWRT Period

Oscillator Mod Power-on Reset RSTB Reset
scillator Mode Brown-out Reset WDT time-out Reset
ERC & IRC/ERIC 18/4.5/288/72 ms 640 us

HF & LF 18/4.5/288/72 ms 18/4.5/288/72ms

2.6.2_1R% B3l E#%(Oscillator Start-up Timer OST)

TEHFEL LFIRGHEC N EPWRT 4EIR (18/4.5/288/72ms) Z JG ik fa Bt 4t 2 P fi— 164 clock P ZER . X FhIEIR A IS RAR e
PRORE IHRGIE, IXB I A REEOSTE LR, W&M—BERRFINEADRA . TEOSCUE S IMHRIERIAIRY B AR AIRIEZ )5, 1%t
Hes R,

2.6.38MIITF

FC1AME A P i T
1. SA4fF4E1 , PWRT & OST iE%.
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2. MHNFHPOR, BOR, RSTB Hfirl WDTEHE M ikmase G, PWRTHFE L.

3. PWRTHiH LG,  OSTHIATHGER,

4. OSTIEIRFZEMLAG, BNSHFREERGOCHEE—ANEMES.

1 EAEUR AR AR N L 28 2 A7 SEIR I /] 4 18/4.5/288/72ms il 64 MR F i, 7EIRC/ERIC , ERCIRF M H M2 7EPower-on
Reset (POR), Brown-out Reset (BOR), EYRSTBXEf/LA/G1EIEIR640us , & i H B A7 /5 FEAEIR 18/4.5/288/72ms I [H] .

&2.9: EfrHEEEIE

WDT T\}v’yeD;m
Module
s Q
RSTB Reset
Latch
»—[L%‘L:é‘z'{é*?e R G Grip ResET
Vdd (VD)
Power-on | POR
o8
RESET RESET
ROGSE | s, FDa;’;i“f%%zer
oscl (PWRT) (OgT)
#2.2: BNUFENFEHRETIR
Wal:ik =LA RSTBEAL
kil Mt B WDT S
ACC N/A XXXX XXXX uuuu uuuu
OPTION N/A 0011 1111 0011 1111
I0STB N/A 1111 1111 1111 1111
INDF 00h XXKK XXXX uuuu uuuu
TMRO 01h XXXX XXXX uuuu uuuu
PCL 02h 1111 1111 1111 1111
STATUS 03h 0001 1xxx 000# #uuu
FSR 04h 00xx XXXX 00uu uuuu
PORTB 06h XXKK KXXX uuuu uuuu
General Purpose Registers 10 ~ 3Fh XXXX XXXX uuuu uuuu
Wal:ik =LA RSTBEAL
Bank0 Hhk WA WDT £t
General Purpose Register 07h XXXX XXXX XXXX XXXX
PCON 08h 1010 0000 1010 0000
WUCON 0%h 0000 0000 0000 0000
PCHBUF 0Ah === = oo | === == 00
PDCON 0Bh 1111 1111 1111 1111
ODCON 0Ch 0000 0000 0000 0000
PHCON 0Dh 1111 1111 1111 1111
INTEN OEh 0--- 0000 0--- 0000
INTFLAG OFh ---- 0000 ---- 0000
Wal:ik =LA RSTBEAL
Bank1 Hhk WA WDT £t
T1IM 07h 0000 0000 0000 0000
T1C 08h 0000 0000 0000 0000
T1R 0%h 0000 0000 0000 0000
PWMCON 0Ah 0000 0000 0000 0000
PWMOR 0Bh 0000 0000 0000 0000
PWM1R 0Ch 0000 0000 0000 0000
PWM2R 0Dh 0000 0000 0000 0000
SYSM OEh ---- 0000 ---- 0000
ADCSEL OFh --00 0000 --00 0000

Legend: u= A%, x= KH, -= FEIEH, #=2WFEME
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#2.3: RST/ TO/ PD BAFIGERSHPIRA

RST | /TO | /PD Zhidia
0 1 1 Power-on Reset
0 1 1 Brown-out reset
0 u u RSTB Reset during normal operation
0 1 0 RSTB Reset during SLEEP
0 0 1 WDT Reset during normal operation
0 0 0 WDT Wake-up during SLEEP
1 1 0 Wake-up on pin change during SLEEP

Legend: u =435

%:2.4: [TO IPDIRZShrBLmE/:

FiE /TO | /PD
Power-on 1 1
WDT Time-Out 0 u
SLEEP instruction 1 0
CLRWDT instruction 1 1

Legend: u =435

2.7 TSR N3] (Hexadecimal Convert to Decimal HCD)

FCAAMBA T EfI UL TRE. 25— A5 A7 HL I P 275 2B AL IR, 7E ST A EALU LS A AT S S TAR R HE R F A -
R IR T TR T, AR XX NG AT R (A2 IRAMEL T, accumulator (ACC), ZH[I
H, CIRPTEEREE) #REHT A, XIS R R A I

DAAJR A REFEIMZIZ S SE M LR HACC HLEHE 17N Bhfil e -+ RE| FLA74RACC

HAARAELER] T 2.2 TP .

f12.2: DAA 4k,
Address |Code
NA [#include =FC160.A5H=
n -
n+1 MOVIA 0x30 ;Set immediate data = decimal format number "80" (ACC € 80h)

n+2 MOVAR 0x30 :Load immediate data "80" to data memory address 30H

n+3 MOVIA 0x10 :Set immediate data = decimal format number "10" (ACC € 10h)

n+4 ADDAR 0x30.A :Contents of the data memory address 30H and ACC are binary-added
:the result loads to the ACC (ACC € ADh, C €« 0)

n+5 DAA :Convert the content of ACC to decimal format, and restored to ACC

;The result in the ACC is "00" and the carry bit C is *1°. This represents the
;decimal number *100°

n+&

DASHr2REfEIEIZ H e MU HACC  BLEHE A7 it fl et v+t A7 45 ACC
PR AR AED] T2.3 P s

1512.3: DAS #4k
Address [Code
NA finclude =FC160.ASH=
n =
n+1 MOVIA 0x10 ;Set immediate data = decimal format number “10" (ACC € 10h)

n+2 MOVAR 0x30 Load immediate data 80" to data memory address 30H

n+3 MOWVIA 0x20 -Set immediate data = decimal format number "20" (ACC € 20h)

n+4 SUBAR 0x30.A ;Contents of the data memory address 30H and ACC are hinary-subtracted
;the result loads to the ACC (ACC € FOh, C € 0)

n+5 DAS ;Convert the content of ACC to decimal format, and restored to ACC

:The result in the ACC is "80° and the carry bit C is “0". This represents the
ydecimal number * -10"

n+6
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28R %A E (Oscillator Configurations)

FC14115 — M ARG, Il gt Fosclic B ARG BAE B KR 77 2

o |IRC: T BH N T FRLU AR IR 4
Y IRC RGAEA AT G T B A2 N AU & PRI, SR HLEA 4 FANFEIRIRZE,  8MHz, 4MHz, 1MHz, Al
455KHz.

E2.14: IRC #RZAEEN (NI HERE RF%HH)

osCl
b
Intemal
CI }7 Circuit
<+
osco

3.0 T/EHER
FC1411 W LATE 3 Fh TAERER T LURIE IR 5% TAE, IXEemi A nT DU RS 2 TR . TR BT DL DU K T R .
° T RS TR,

° R RGE TR,
° B RGE AR (R |
3.1 WEER

R RS I B IE R ARG, RGN PRt iR S . BT . LA ER AR Al A R, REHEAEE
BEAHATREF 24 ARG NEHIRASE A et HE A BB, R s IR TAE, ThFERR.

° FEFPRIAT, AT IO S REAT T 4241

FeAIR Y s A A R RC iRy as#R 1EH AT

iHid SYSM #f7a%, AGE AT UM BB TR B AR Fh TR

FAGE AN HEEHIRASE Gt J 1\ A

R AU AT LAY R

3.2 {KEHEK

R N R GRS Bl E R TR RSl A R IE RC % sstifit. (Rl SYSM 4% CLKMD firfz#l. 24
CLKMD=0 i}, RFEHEHN; 2 CLKMD=1 i, R MEESN. U NGERE, AREEE IS L EEIRg S, BatEd
STOPHX RLRAE IE LA TFE . GHEEN N, REUEFWE 27 Flosc/2 (Flosc APFMGE RC IRZGAAR) .

° FEFFHAHT, FraIhReEral#;

o RG#EAE N (Flosc/2) ;

° WEMIE RC IR IE T/E, mrdliRyaith STOPHX=1 45, (LHi T, MRFIEUE 1E &R 5,
° It SYSM Z7ds, (KR tn] DLt NI B i TR

° MR B REARAR 2, el S5k (R B, {H STOPHX & H3BhE 0;
° AR AT DAY NG

3.3 MEARAE

BEARBELZUR RAMEALRES, APUTIET, IRGAEIETIE, BAS IR T 1uA.
° PUT sleep 154, PR IEPUT, ATl IIREMZEIL;

° P HIRZ g, LRGP i R 5 28 A0 P SR IR 3 g 1 1 A

° IFAET 1UA.

BT

HEMGH A

BSR BANK1  ; 3\ BANK1 &2tk
BSR CLKMD  ; #E ARl
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BSR STOPHX ; {FiE@EdiRY; %
BCR BANK1 ; IBH BANK1
IR [ e A 2
BSR BANK1  ; #A\ BANK1 788ttt
BCR STOPHX ; #THFmidiRG &%
BCR CLKMD  ; i&[FFiEfHES
BCR BANK1 ; B BANK1
4 FEEIEN
#4.0: ILEET0
fr £ i
ﬂi%)ﬂ‘"fﬂhﬁ%h
= 0 0 O >ZE AR (BN
= 0 0 12enable, LVDT voltage = 2.0V, MEIRAELICH]
= 0 1 02enable, LVDT voltage = 2.0V
5~3 LVDT<2:0> = 0 1 12enable, LVDT voltage = 3.6V
= 1 0 02enable, LVDT voltage = 2.9V
= 1 0 12enable, LVDT voltage = 2.2V
= 1 1 02>enable, LVDT voltage = 2.4V
1 1 12enable, LVDT voltage = 2.6V
IRcﬂ%u
= 0 0>4MHz (ERIN)
T~6 RCM<1:0> = 0 1>8MHz
= 1 02>1MHz
= 1 12>455KHz
PWRT & WDTHHf Mk A7
= 0 0 0>PWRT = WDT prescaler rate = 18ms (EKiN)
= 0 0 12PWRT WDT prescaler rate = 4.5ms
= 0 1 02PWRT WDT prescaler rate = 288ms
10~8 SUT<2:0> = 0 1 12PWRT WDT prescaler rate = 72ms
=1 0 02PWRT = 640us, WDT prescaler rate = 18ms
=1 0 12PWRT = 640us, WDT prescaler rate = 4.5ms
=1 1 02PWRT = 640us, WDT prescaler rate = 288ms
= 1 1 12PWRT = 640us, WDT prescaler rate = 72ms
IRC/ERIC/ERC H30 F10B4/0SCOTNREIEF LB
11 0SCOUT = 0, TIO0B4(BIN)
=1, 0SCO
IOB3/RSTBIEFNI B
12 RSTBIN = 0, IOB3(EiN)
= 1, RSTB
R41: Wi B ik 51
A 2 Pt B
EIfdERefr
0 WDTEN = 0, ZikwpT (ERIA)
= 1, ffifwDT
A ERA AL
1 PROTECT = 02U AINZEEPROM code protection off (ERiN)
= 1IN EPROM code protection on
TR 1817 LA
=0 0> 4MRGHAM BN
3~2 OSCD<1:0> 1 0> 2R
=1 1> sMREAM
TOB [ 1 W7 Réec i i
4 PBWKEN = 0, TOBMHIMLEE(f AL WUCONRFAEREH], LVDTEHRAEEH] (BRI
= 1, TOBOIBLIAFIIFhWmeRdifae, LvDTEMAT T (V@ % E)
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TofE N4, e 1 7 s AL
5 RDPORT = 0, MEFHEHRTE BN
= 1, MERE
I/ 0% NSE i fr
6 SCHMITT = 0, JAidschmittfibkes (BN
=1, AEidschmittfilik
TOB3Fifwhan Hh 45 il 7
7 TOB30D- = 0, IOB3IANI/oM@IETOSTBIFEHIM AL (2N)
= 1, TOB3IIE %t i NI ek
OTP banki®f (/4 bank 5124154, EEHEAZHRHI
=00 0, OTP 1KAE®E (ERIN)
=10 0, OTP #%#fbank 512 0 (PC 000~1FF)
_ B ~
10~8 OTPBANK<2:0> | = L 0 1» OTP l‘zhi¢|~bank7512il (PC 200~3FF)
=11 0, OTP &#Hbank 512 1 (PC 200~3FF)
=11 1, OTP ##bank 512 0 (PC 000~1FF)
F4.2: B ET2
L1VA b A
5~0 JoE X -
THRCIAINE 2 5 0 £
6 THRC2X = 0, s
= 1, &, mPUEEIL6M/ 25
00=100k
01=70k
8: 7 Met Az iR Ebrit 10=50k
11=20k
OTP RDS 0: 1/4%Fcpu
9 , . .
- 1: 1/2%Fcpu CEEsfEmmss, (EEsspier, B T/Empak)
+4.3: B ED3
£z B i B
7~0 THRCIZH
TREIE AL
8 POWER SAVE = 0, IRC&*%ZIEDSKHTJ‘I}%ﬁEJjJ*% (Ejﬁ/)\)
= 1, KH455KTiRER
TOH bk Ffdiaetss (B3RO
9 I0 _PH EN = 1, ToH bR REMABTHR B
= 0, IOH LfifEHN, HidH=T#A 2.
Fa.4: B EI4
VA b TiEA
00=5ma
01=10m
1~0 PBO PMOS drive select | 10=50m
11=80m
00=5ma
01=10m
3~2 PBO NMOS drive select | 10=50m
11=80m
00=5ma
5~4 PB1 PMOS drive select | 01=10m
10=50m
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11=80m

00=5ma
01=10m
T~6 PB1 NMOS drive select | 10=50m

11=80m

00=5ma
01=10m
9~8 PB2 PMOS drive select | 10=30m

11=80m

00=5ma
01=10m
11~10 PB2 NMOS drive select | 10=30m

11=80m

*4.5: BLEIETS

fir £y B

00=5ma

PB3,4,5 PMOS drive | 01=10m
1~0 10=30m
select

11=50m

00=5ma

PB3,4,5 ©NMOS drive | 01=10m
3~2 10=30m
select

11=50m

24.6: Selection of IOB5/0SCI and I0B4/0SCO Pins

Ry )7 =0 IOB5/0SCI I0B4/0SCO
IOB5 (OSCIN=0) IOB4/0SCO selected by OSCOUT bit
IRC/ERIC .
0SCI (OSCIN=1) IOB4/0SCO selected by OSCOUT bit
ERC 0sCI IOB4/0SCO selected by OSCOUT bit
HF 0scCI 0scCo
LF oscI 0scCo
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5 fRES
BAEEE Bi B BEAR B AH | RmiRELL
BCR R, bit | Clearbitin R 0>R<b> 1 -
BSR R, bit | SetbitinR 1>R<b> 1 -
BTRSC R, bit | Testbitin R, Skip if Clear Skip if R<b>=0 112 o)
BTRSS R, bit | Testbitin R, Skip if Set Skip if R<b> = 1 1/2 ()
NOP No Operation No operation 1 -
CLRWDT Clear Watchdog Timer 8821\%%2 rescaler 1 /TO, /PD
OPTION Load OPTION register ACC-> OPTION 1 -
SLEEP Go into power-down mode 8823 wgl—,prescaler 1 [TO, /PD
Adjust ACC’s data format from
DAA HEX to DEC after any addition ACC(hex) > ACC(dec) 1 C
operation
Adjust ACC’s data format from
DAS HEX to DEC after any subtraction ACC(hex) > ACC(dec) 1 -
operation
RETURN Return from subroutine Top of Stack> PC -
RETFIE Return from interrupt, set GIE bit I? (?IES tack=> PC, 2 -
INT S/W interrupt g&;;ép'éop of Stack, 2
I0ST R Load IOST register ACC~- IOST register 1 -
CLRA Clear ACC 00h> ACC 1 z
CLRR R ClearR 00h> R 1 z
MOVAR R Move ACC to R ACC~> R 1 -
MOVR R,d | MoveR R-> dest 1 z
DECR R, d Decrement R R -1 >dest 1 Z
DECRSZ R,d | DecrementR, Skipif0 R-1 dest, 112
Skip ifresult =0
INCR R, d Increment R R+ 1> dest 1 Z
INCRSZ R,d | IncrementR, Skipif0 gk’i'p1i?re‘iiftt’= 0 112
ADDAR R,d | AddACCandR R + ACC~ dest 1 C, DC, z
SUBAR R, d | Subtract ACC from R R - ACC~ dest 1 C, DC, z
ADCAR R,d | Add ACC and R with Carry R+ ACC + C > dest 1 C, DC, z
SBCAR R, d | Subtract ACC from R with Carry R + ACC + C>dest 1 C, DC, Zz
ANDAR R,d | ANDACCwithR ACC and R—>dest 1 z
IORAR R, d | Inclusive OR ACC with R ACC or R-> dest 1 z
XORAR R, d | Exclusive OR ACC with R R xor ACC~> dest 1 Z
COMR R,d | ComplementR R->dest 1 Z
R<7>->C,
RLR R, d Rotate left f through Carry R<6:0>-> dest<7:1>, 1 C
C-> dest<0>
C €dest<7>,
RRR R, d | Rotate right f through Carry R<7:1> € dest<6:0>, 1 C
R<0>& C
SwaPR R4 | Suapk SO I -
MOVIA | Move Immediate to ACC I >ACC 1 -
ADDIA I Add ACC and Immediate I + ACC —>ACC 1 C, DC, Zz
SUBIA I Subtract ACC from Immediate I - ACC =ACC 1 C, DC, Zz
ANDIA | AND Immediate with ACC ACC and I =ACC 1 Z
IORIA | OR Immediate with ACC ACC or I =ACC 1 Z
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BB B B BIEAS B RH | miREAL
XORIA | Exclusive OR Immediate to ACC ACC xor I =ACC 1 z
. . I ACC,
RETIA | Return, place Immediate in ACC Top of Stack = BC 2 -
. PC + 1 2Top of Stack, 2 -
CALL | Call subroutine I > pe
GOTO 1 Unconditional branch I 2>PC 2 -

TR 1. P E IR & OBk R A
2. bit : Bit Huhl A8 A7 AR [ —1r
R: Z7f7 a4tk (00N to 3Fh)
| 57 B0 %
ACC : Zngs
d: HkEe:
=0 (45 RA7FTHHAEACC)
=1 (45 BAFTAER)
dest: HI¥ih
PC : 454l
PCHBUF : &g 27 48Er
WDT : EATH s
GIE W e iF s il A
TO : % AL
PD : Ak FeAr
C: HEAIMELIbRE
DC : 4 Bhidb A/ B A Aw 2 (R VU A [y e DU Az 7 i b i)

Z: Epi&
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ADCAR(TFHELINGE) Add ACC and R with Carry

E B ADCAR R, d

BIEH 0< R< 63
dEe [0, 1]

BEANE R + ACC + C=> dest

IR bR E C, DC, Z

A AT AFIRIIN AN ERZFFAZBRMNEAE GG, aiiRdi204
RIEACCHAF. NS d2 145 RIERPAET

oS PATHH 1

ADDAR (fin#:164) ACC and R with Carry

g ¥k ADDAR R, d

BEH 0< R< 63
dE [0, 1]

BENE R + ACC- dest

SR MRE c, DC, Z

VA AT AEBR I SN LR AFFR N EE CRw k) , WnidZos
RAEACCHAFTH . R 2 145 RAERPAFT

oS PATHEH 1

ADDIA Add ACC and Immediate

E B ADDIA I

BrEH 0< 1 < 255

BENE ACC + I = ACC

SR MRE c, DC, Z

VA KFATTFAE RS BN -SRI L7 BT, 45 RAEACCHAE i

e PATHEH 1

ANDAR AND ACCandR

g ¥k ANDAR R, d

BIEH 0< R< 63
dE [0, 1]

BENE ACC and R=> dest

bs-2 1 ling i z

A AT AE 38 N B (B AR ZF A7 2 OAE S B, R AR 0% BAEACCH 47T
WIER AR 145 AR AE TR

oS PATHEH 1

ANDIA AND Immediate with ACC

E OB ANDIA I

BIEH 0< 1 < 255

BENE ACC and I = dest

b= i ling iy z

A FFATF AR IN EE S LRV AR S5 #4E, 45 RAEACCHTETK

B4 HATEH 1

BCR Clear Bitin R

iE BCR R, b

BIEH 0< R< 63
0<b =<7

BIEAR 0 > R<b>

SR E 7

Ui B RZFAFEZSHINL “D” B0

L WITHM

1
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BSR Set Bitin R
S BSR R, b
BIEH 0< R< 63
0<b <7
BIERR 1 > R<b>
SRR E ¥
Ui B REFFAMIN. “D” Bk
HBAPITA 1
BTRSC Test Bit in R, Skip if Clear
iE BTRSC R, b
BIEH 0< R< 63
0<b <7
BIENE MR<b> = OBkt F4484
SRR E o
P R<b> = Ofkid T4
R<b> = OFf, ZIBA AR T &S # L7, LU rNoP
BERBHIX K2 TR S .
e 4T A 1(2)
BTRSS Test Bit in R, Skip if Set
S BTRSS R, b
BIEH 0< R< 63
0<b <7
BIENE HR<b> = 1BbT F43ES
ZE Wb E I
T R<b> =1Bkid F&IRS
R<b> = 10, ZL AR T &M ES, HUPITNOP
BERBHIX K2 TR S .
B4 HATEH 1(2)
CALL Subroutine Call
OB CALL I
BrEH 0< 1 < 1023
BIEAR PC +1 > Top of Stack:
I 2 PC
SRR E ¥
Ui B FRETIHAH. BT &AL (pc+1) dikk. 10 67
SR R N PCIBEF A< 10>, CALLZE ZJAMTE S
B4SBATR 2
CLRA Clear ACC
BB CLRA
BRIES I
BENE OO}; - ACC
I z
SRR E Z
#Om ACCHUEZ, zhrENEL
B4SBATR 1
CLRR Clear R
E B CLRR R
BIEH 0< R< 63
BEANE 00h 2R
I 2> 2
ZRE Wb E Z
Ui B RIEIEE, zhidNEL

LS WITEM

1
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CLRWDT Clear Watchdog Timer
E OB CLRWDT
BEM %
BEANE 00h = WDT
00h > WDT prescaler (CAWE JWDTHIER)
1 >TO
1 >PD
IR bR E TO, PD
#wOW CLRWDTH A BHEWDT, MCAWE TWoTHER, HWEEWDT
TEeS; Jiiro, pofvE1
oS PATHH 1
COMR Complement R
g ¥k COMR R, d
BIEH 0< R< 63
dE [0, 1]
BEANE R = dest
MR E z
¥ H KBRS HEIU, WIRGROZRIEACCH A  WRdR 145 RAE
RAFFETIC
oS PATHEH 1
DAA Adjust ACC’s data format from HEX to DEC
E B DAA
BAEH 7
BEANE ACC (hex) = ACC (dec)
bs-2 1 ling i c
Y B TR S ik LS HEACe AR I 7 3t il b+ 3t
e HATH 1
DAS Adjust ACC’s data format from HEX to DEC
E OB DAS
BIEH 7
BENE ACC (hex) = ACC (dec)
b= ling i c
A TEA Lok A LS A e AR 75 3E il 7% fb 3t i,
e PAT M 1
DECR Decrement R
iE DECR R, d
BIEH 0< R< 63
dE [0, 1]
BEANE R - 1 =2 dest
SRR E z
¥ B IEHREF A IIE, MRROL REEACCH . WMRIRIGRIE
R
e HATH 1
DECRSZ Decrement R, Skipif0

SUZHOU FENGCHI ELECTRONIC CO. :LTD
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S DECRSZ R, d

BrEH 0< R< 63
dE [0, 1]

BIENE R - 1 > dest MELHR%T0, Bhid F41ES

SRR E o

Ui B IBIRRAF A MR, WIRDZ04E RAEACCHEN. WiRdZ14H
TERHAFT
R RET 0, ZHRS MR TS ES, JHUHUT
NOPHRVE R B #ix 4% 2 i HH+E 4

e 4T A 1(2)

GOTO Unconditional Branch

E OB GOTO I

BIEH 0< 1 < 1023

BIENE I > PC

SRR E o

A TeFAFBE: . 1o BI bR B ER N PCRE <9 10>, GOTOM
— A

HBAPITAH 2

INCR Increment R

iE B INCR R, d

BrEH 0< R< 63
dE [0, 1]

BENE R + 1 = dest

SRR E Z

A BB RTINS EINL, WHRG2LE RIEACCH A,  wHd
185 RAERFAF A

HBAPITAH 1

INCRSZ Increment R, Skipif 0

iE INCRSZ R, d

BRIES 0< R< 63
dE [0, 1]

BIENE R + 1 2> dest WRLERZET0, L T&ES

SRR E o

A BB RTINS EINL, W2 RIEACCH ., Wk
dfE 145 RAERFAF AL
WREERZET 0, ZIA WP T 44808 L7, HLUHUT
NOPHRVE R B #ix 4% 2 i {48 4

BT A H 1(2)

INT S/W Interrupt

OB INT

BlEH T

BEANE PC +1 = Top of Stack
002h > PC

ZE MR E I

A FREF A, BT —&KESHE (pcr1) Hikk. 10 2
Hidik0 0 2nH BEF A PCIRETIIAI<9 10>, CALLZE A4 .

HBAPITAH 2

IORAR

OR ACC withR
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E ¥ IORAR

BIEH 0< R< 63
de [0, 1]

BENE ACC or R=> dest

SR MRE z

VA FEAZTAE 2% N S ERIR AT AF 2 M BERAE, IR R 045 RAEACCH /7T
WIER AR 155 RAERFLE TR

BT A H 1

IORIA OR Immediate with ACC

.'ng_ Yjﬁ IORIA I

BIEH 0< I < 255

BENE ACC or I > dest

IR bR E z

A FFATF AN EE S LRV B AR 5 H4E, 45 RAEACCHTETK

a4 AT A 1

I0ST Load IOST Register

.'ng_ Yjé IOST R

BIER R =5 or 6

BENE ACC > IOST register R

SR MRE T

A FEAZGFAERR TN S E N EITOST register R

a4 AT A 1

MOVAR Move ACC to R

E B MOVAR R

BIEH 0< R< 63

BN ACC> R

SR MRE T

A 5 HE MACCHE X IR

B4 HATEH 1

MOVIA Move Immediate to ACC

E B MOVIA I

BIEH 0< 1 < 255

BIENE I > ACC

SR MRE T

A B LRI EIRNAZ /AR5

B4 HATEH 1

MOVR Move Immediate to ACC

S MOVR R, d

BIEH 0< R< 63
de [0, 1]

BIENE R > dest

SR MRE T

A FRFFAMANEEART, WMRIEL RIEACCHIAN .  WRdEL
SERIERPAF d NIARMRZFFairdiz £5HEm

B4 HATEH 1

NOP No Operation
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E OB NOP
BIEH I
BIENE oAk
SR MRE T
A AMHATAT A F
& RAT AN 1
OPTION Load OPTION Register
o OPTION
B %
BIENE ACC - OPTION
SR MRE T
VA BAFE RN ERNOPTIONH
a4 AT A 1
RETFIE Return from Interrupt, Set ‘GIE’ Bit
E OB RETFIE
BrEH 7
BIENE Top of Stack>PC
IR bR E xI
Ui B FEF B s N R [ k. GIEfi R BRI, XEZHAHES.
B4 HATEH 2
RETIA Return with Immediate in ACC
E OB RETIA I
BRIES 0< 1 < 255
BENA I = ACC:
Top of Stack—>PC
IR bR E xT
VA FEF T EA BN AR IR R, HAESZRIHOENAF . X R4
R BUTAH 2
RETURN Return from Subroutine
E B RETURN
B %
BIENE Top of Stack>PC
IR bR E xI
A TP B SRR [P bl . X2 R TR 4
a4 AT A 2
RLR Rotate Left f through Carry
iE B RLR R, d
BIEH 0< R< 63
de [0, 1]
BIERNE R<7> 2> C
R<6:0> > dest<7:1>
C = dest<0>
b= i ling iy c
Ui B RAGHRMASTENFE10it , LBNASC MbRE)  TFHE, 431
T dHaRE, mRGEoLRAEACCH TN WRGZ 14 RARPTI,
|— C REGISTER R
a4 AT A 1
RRR Rotate Right f through Carry
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WL ERAF

iE % RRR R, d
BIEH 0< R< 63
dE [0, 1]
BENE C > dest<7>
R<7:1> > dest<6:0>
R<0> =2 C
SR MRE c
A REFFBEMANTENE1bit . ABHEEC HARE)
T AR E, WERGR G RIEACCH I R LG RERTAEIL.
|— { |*—| REGISTER R
&
BT 1
SLEEP SLEEP
E OB SLEEP
BIEH 7
BIERE 00h—>WDT
00h—> WDT prescaler
12>TO
0> PD
IR bR E TO, PD
ST TOf B 1. PDAIIEZE, WOTHIWDTTH B 24 2 8 F WLk N BRAR A X
e 4T A 1
SBCAR (F&HALINEE) Subtract ACC from R with Carry
iE % SBCAR R, d
BIEH 0< R< 63
dE [0, 1]
BIENE (R -ACC-C) > dest
IR bR E c, DC, Z
VA FERZFAZBR IS EMBAT RPN EE CRELD , HRd4Z0
SERAEACCH RN AN dAR 145 RAERF AR
a4 AT A 1
SUBAR Subtract ACC from R
g ¥k SUBAR R, d
BIEH 0< R< 63
dE [0, 1]
BEANE R - ACC- dest
IR bR E c, DC, Z
A EREF AR N B AE IR BZAZF AR NS E (RHELRD , WRdigo
gERAEACCH AN, N dR 145 RAERFPAET
a4 AT A 1
SUBIA Subtract ACC from Immediate
BB SUBIA I
BrEH 0< 1 < 255
BENE ACC - I > ACC
IR bR E c, DC, Z
A AR ARSI N SIS B, 45 BRAEACCHAET .
BT 1
SWAPR Swap nibbles in R
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S SWAPR R, d

BrEH 0< R< 63
dE [0, 1]

BIERE R<3:0> > dest<7:4>
R<7:4> = dest<3:0>

SRR E o

A Kk B BT A78%  mahr DLEARANT, SR dAE 045 SEAEACCH A B
WIER AR 155 RAERFTE TR

B4SBATRH 1

XORAR Exclusive OR ACC with R

S XORAR R, d

BrEH 0< R< 63
dE [0, 1]

BIERE ACC xor R > dest R

SRR E b4

W FEAZTF A7 4% B FIRZF A7 4% B 7 BRAE — 2, SR dR2 045 R AEACCH 77
o RIS RAERT AL

HB4SBATRA 1

XORIA Exclusive OR Immediate with ACC

E O XORIA I

BRIES 0< 1 < 255

BENE ACC xor I = ACC

SRR E b4

Ui B AT REMLA ST e, 45RAACCHAIN.

LS WITEM

1
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6 4%t B ABEHE
BRIE IR B
T2l B IR

DC i1 (Vdd)
HINTLIE GRHBHLE (Vss))

7 BERMG
DC e H [
BERE

*FTFEM, 6. 1

0CH|+70°C
-65°C #|+150°C
0V +6.0V
-0.3V F(Vdd + 0.3)V

+2.0VE|+5.5V
0°CH[+70C



FC1411

S

HINER MR THERAT

SUZHOU FENGCHI ELECTRONIC CO. :LTD

8 sk
8.1 FC1411 a4
R SRR A 7E DY B B 2 J 1A WDT & LVDT ZEHE LT Ta=25"C
Sym Description Conditions Min. Typ. Max. Unit
OHz~1MHz 2.0 5.5
1MHz~4MHz 2.0 5.5
4MHz~8MHz 24 5.5
Voo Supply voltage 8MHz~10MHz 2.6 5.5 v
10MHz~16MHz 3.0 5.5
16MHz~20MHz 3.5 5.5
Trwr Power rising time Vdd=0V to Vdd 0.8 2.6 ms/V
, I HF mode, Vdd=5V 4 20
Fre X'tal oscillation range HF mode. Vdd=3V 2 16 MHz
, I XT mode, Vdd=5V 0.455 20
Fxr X'tal oscillation range XT mode, Vdd=3V 0455 8 MHz
Fie X'tal oscillation range tE mggz: xgg;gx gg jgg MHz
_— ERC mode, Vdd=5V DC 16
Ferc RC oscillation range ERC mode. Vdd=3V DC 13 MHz
ERIC mode, external R, Vdd=5V DC 16
Fircieric RC oscillation range ERIC mode, external R, Vdd=3V DC 16 MHz
IRC mode, internal R, Vdd=5V 0.455 8
IRC mode, internal R, Vdd=3V 0.455 8
With Schmitt-trigger
1/0 ports, Vdd=5V 2.2 VDD
RSTB, TOCKI pins, Vdd=5V 2.2 VDD
1/0 ports, Vdd=3V 1.7 VDD
. RSTB, TOCKI pins, Vdd=3V 1.7 VDD
Vi Input high voltage Without Schmitt-trigger v
1/0 ports, Vdd=5V 2.0 VDD
RSTB, TOCKI pins, Vdd=5V 2.0 VDD
1/0 ports, Vdd=3V 1.5 VDD
RSTB, TOCKI pins, Vdd=3V 1.5 VDD
With Schmitt-trigger
1/0 ports, Vdd=5V VSS 0.8
RSTB, TOCKI pins, Vdd=5 VSS 0.8
1/0 ports, Vdd=3V VSS 0.5
RSTB, TOCKI pins, Vdd=3V VSS 0.5
Vi Input low voltage Without Schmitt-trigger \Y;
1/0 ports, Vdd=5V VSS 0.8
RSTB, TOCKI pins, Vdd=5V VSS 0.8
1/0 ports, Vdd=3V VSS 0.6
RSTB, TOCKI pins, Vdd=3V VSS 0.6
Sym Description Conditions Min. Typ. Max. Unit
Vou Output high voltage lon=-5.4mA, Vdd=5V 3.6 V
VoL Output low voltage lo.=8.7mA, Vdd=5V 0.6 V
lpH Pull-high current Input pin at Vss, Vdd=5V -50 -66 -80 uA
lpL Pull-down current Input pin at Vdd, Vdd=5V 30 44 60 uA
hwor WDT current (18ms)  -dd=5V 6 uA
Vdd=3V 1.5
Vdd=3V 20.2
Twor WDT period (18mS) Vdd=4V 17.5 mS
Vdd=5V 15.9
Vdd=5V, LVDT=3.6V 1.89
ILvor LVDT current Vdd=5V, LVDT=2.4V 24 UuA
Vdd=3V, LVDT=2.4V 1
lss Power down current Sleep mode, Vdd=5V, WDT LVDT disable 1 2 UA
Sleep mode, Vdd=3V, WDT LVDT disable 0.5 1
HF mode, Vdd=5V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz 3.03
loo Operating current 16MHz 2.61 mA
HF mode, Vdd=3V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz \ | 127 |
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16MHz \ | 1.07 |
HF mode, Vdd=5V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz 4.36
loo Operating current 16MHz : : 3.41 mA
HF mode, Vdd=3V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz 1.94
16MHz 1.46
XT mode, Vdd=5V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz 2.13
lop Operating current 16MHz - - 1.77 mA
XT mode, Vdd=5V, 4 clock instruction, OSCI / OSCO = 20pF / 100pF
455KHz 0.42
32KHz -
XT mode, Vdd=3V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
16MHz 0.76
lop Operating current 8MHz - - 043 mA
XT mode, Vdd=3V, 4 clock instruction, OSCI / OSCO = 20pF / 100pF
455KHz 0.16
32KHz 0.10
XT mode, Vdd=5V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
20MHz 3.12
loo Operating current 16MHz 2.57 mA
XT mode, Vdd=5V, 2 clock instruction, OSCI / OSCO = 20pF / 100pF
455KHz \ | 044 |
Sym Description Conditions Min. Typ. Max. Unit
32KHz -
XT mode, Vdd=3V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
16MHz -
lop Operating current SMHz - - 0.62 mA
XT mode, Vdd=3V, 2 clock instruction, OSCI / OSCO = 20pF / 100
455KHz 0.44
32KHz -
LF mode, Vdd=5V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
455KHz 106.3
lop Operating current 32KHz . . 42.5 uA
LF mode, Vdd=3V, 4 clock instruction, OSCI / OSCO = 20pF / 20pF
455KHz 38.7
32KHz 12.1
LF mode, Vdd=5V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
455KHz 130.9
lop Operating current 32KHz 44.8 uA
LF mode, Vdd=3V, 2 clock instruction, OSCI / OSCO = 20pF / 20pF
455KHz 50.4
32KHz 13
ERC mode, Vdd=5V, 4 clock instruction
C=3p R=10Kohm F=7.4MHz 1.2
lop Operating current R=3.3Kohm . F=16'.4MHZ 2.87 mA
ERC mode, Vdd=3V, 4 clock instruction
c=3p R=10Kohm F=7MHz 0.61
R=3.3Kohm | F=13.6MHz 1.41
ERC mode, Vdd=5V, 2 clock instruction
C=3p R=10Kohm F=7.6MHz 1.87
lop Operating current R=3.3Kohm . F=15'.1MHZ 3.94 mA
ERC mode, Vdd=3V, 2 clock instruction
c=3p R=10Kohm F=6.7MHz 0.87
R=3.3Kohm | F=13.7MHz 2
ERIC mode, external R, Vdd=5V, 4 clock instruction
F=8MHz R=103.2Kohm 1.11
lop Operating current F=4MHz R=206.2Kohm - - 0.58 mA
ERIC mode, external R, Vdd=3V, 4 clock instruction
F=8MHz R=99.4Kohm 0.56
F=4MHz R=187.6Kohm 0.29
ERIC mode, external R, Vdd=5V, 2 clock instruction
loo Operating current F=8MHz R=103.2Kohm 1.78 mA
F=4MHz R=206.2Kohm 0.9
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ERIC mode, external R, Vdd=3V, 2 clock instruction
F=8MHz R=99.4Kohm 0.89
F=4MHz R=187.6Kohm 0.46
Sym Description Conditions | Min. | Typ. Max. Unit

IRC mode, internal R, Vdd=5V, 4 clock instruction
F=8MHz 1.77
F=4MHz 0.93
F=1MHz 0.32

lop Operating current F=455KHz - - - 0.21 mA
IRC mode, internal R, Vdd=3V, 4 clock instruction
F=8MHz 0.97
F=4MHz 0.55
F=1MHz 0.2
F=455KHz 0.14
IRC mode, internal R, Vdd=5V, 2 clock instruction
F=8MHz 1.75
F=4MHz 0.95
F=1MHz 0.33

lop Operating current F=455KHz - - - 0.22 mA
IRC mode, internal R, Vdd=3V, 2 clock instruction
F=8MHz 0.99
F=4MHz 0.55
F=1MHz 0.21
F=455KHz 0.15
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8.2 FC1411H54%: R

8.2.1 #IEHI% vs BIEB)JE (Ta=25T)

A
20MHz b=—

16MHz —
8MHz p—
4MHz [—
1MHz =

455KHz —

I2KHz f—

Near O0Hz f—

1 L 1 Ii L I 1 It
»
20v 25V 3.0V 35V 40V 45V 50V 55V
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9.1 14-PIN PDIP 300mil

ATATATETATATA

D

(TATAVEPLTAVEY

Dimension In Inches

Symbols
Min Nom Max
A - - 0.210
A1 0.015 - -
A2 0.125 0.130 0.135
D 0.735 0.750 0.775
E 0.300 BSC.
E1 0.245 0.250 0.255
L 0.115 0.130 0.150
eB 0.335 0.355 0.375
©° 0° 7° 15°
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9.2 14-PIN SOP 150mil

il

&
iyl
= __l

il 4%*

|
LA i)

r
=

LNt

DETAIL : &

Dimension In Inches
Symbols
Min Nom Max

A 0.058 0.064 0.068
A1 0.004 - 0.010
B 0.013 0.016 0.020
C 0.0075 0.008 0.0098
D 0.336 0.341 0.344
E 0.150 0.154 0.157
e - 0.050 -

H 0.228 0.236 0.244
L 0.015 0.025 0.050
©° 0° - 8°
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10 #3 IR EIREE LR

2~5T/sec

Temperature

—® 2~5T/sec

Time

This datasheet contains new product information.SZFC reserves the rights to modify the product specification without notice.No liability is assumed as a result of the use
of this product.No rights under any patent accompany the sales of the product.
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