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B XEERE THRS

OTP-Based 8-Bit Microcontroller Series

WF8M151 OTP device

T RE 45

HE424 87154
BRBKFEHE 2 AN I8 & DA LRy LR e &
13-bit$g 4 T
GOTO#E4 Aebk 21T FIROM/EPROMM LE 7 ]
TREFRER B ATA FIROM/EPROMItE 2]
S LSRG
SERARPEHERR
IGATIHE: DC-8MHz T AR

DC-250 ns 54 &1

S i | IO# | EPROM/ROMZA] (Byte) A RAM (Byte)
WF8M151 8 6 1K 49
SCREE S AR S 77 =X
—/NFBAL T E AR AL E AR (Timer0))
R =E A

PR — M FE A F e At L 52 A7 48

R (PWRT) FI¥RY 8 3l ##% (Oscillator Start-up Timer  OST)
MR AR T — N T TERIE T A SERERAE E S R B R T R
—I A SO HIOB

TR g AR RIVONG ) LR T, FRRERIRS

—ANFEBTHECRITE PRASNE R TE: INTE R, PortBI¥IH A\ B
JEITINTE IS PortB g A e Stk ST AT AR M i

A4 AR A 5

WA 8MHz, 4MHz, 1MHz, Al 455KHz RCHRY; 4

H A PRIE SRR AR A 52 H

W EFRCHRY 2%

TAEEEIEH: 2.0V -5.5V

-<1MHZ: 2.0V - 5.5V

-<2MHZ: 2.2V - 5.5V

-<XAMHZ : 2.6V- 5.5V
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A

WF8M151 & —F(KIhFE, mik, i
B2 H8 2 NN HR & UIANHL A N R TR 4.

EPROM/ROMZET8//CMOS L ZHiliE M ML, RARISCIE&4E, HHA2%H4S,

v iz NP ZATRIOE s P N i T Vo I

WF8M151 114 7 L H {7 (Power-on Reset POR), #iH & fii(Brown-out Reset BOR),

PWRT) , #&% A 5hit%08% (Oscillator Start-up Timer OST),
CATRAR BN B T R

Ao,

4 HIBER AR,

FREGERY, AP MRGIEAT U P ECESREE, 88 ARG IR RS 4% -

WF8M151 1] 7 1K x 13 FE - A 21 .

B TE%S (Power-up Reset Timer

I 2 I %% (Watchdog Timer), EPROM/ROM, SRAM, X{jH=
— AN HBALTIE B IBALE R AT AR, Moy, AR R R T3

WF8M151 ¢ EL BRI U] ) 47 4 LA S BURAFAH X, BT DS BR D BE R A7 /0 A AE K A7 A X TR B 35 kg s IR A

it e

Oscillator
Circuit

—— DATABUS
= Conftrol
Interrupt

Watchdog
Timer

m—"' SRAM

ALU

— PORTA

Interrupt
Control

— PORTE

5-level
STACK
T
vy 'f'
Program |
Counter FSR
OTP-ROM Instruction
Decoder N
|
8-hit Timer0 Accumulator
[X)
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PDIP8, SOP8

SOT23-6

EHE
vbp- [ 1+
oBs [ 2~
osar [ 3
10B3/RSTBY [ 4

\-/ s« [ wvss-
7+ ] 10BOfINT+ 10B1+ E 1+ \_/

so [ 1082/Tockie  opy. [ 3¢

1

6~ [J loBa~

s«

VDD+

I0B3/RSTB+

EHThREH R
=15 B2 /0 BiBg
SXUANI/O O [ B RSB ThRE
IOBO/INT 110 B E N R AR
I FR O\
OBL . SXLF/O A [FIR B R M BRI g
AR E N R R R AR
X H1/O A B KRG BRI g
IOB2/TOCKI 110 B E N R R AR
AN
XURI/OFINT-BA R EETIRE
IOB3/RSTB o  BREREN R ENR
RGN, R TE AL & EAEAEN R | s e
X H1/O 1 [F) B R M EE T g
|OB4 jo  [AFEEN ERITR
X H1/O 1 [F B R M EETh g
IOB5 110 AR E N R TR
Vvdd ZER/
Vss - i
Legend: I=%ii\, O=fii, VO=Hi N/t
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1.0 Fras4eEn

WF8M151 77 #s B & FE P A7 o A BUE A1 2

1.1 BFFMmS

WF8M1514 —AM1047PCHEEHREVT M 1K x 13 FIAE A 21 .

WF8M151 /)& (it Ay
H/W R ) &= i hi:008h. ,

WF8M151CALL/GOTOREFR AIFE R — AP T (—MEF ALK FTE 7G2S

3FFh.
S/W R W] £ h002h .

R0 o B AR S

1.2BE T 25

Stack 1

Stack 2

Stack 3

Stack 4

Stack &

3FFh

Reset Vector

008h

HAW Interrupt Vector

002h

S/W Interrupt Vector

000h

HelrAr it s O SRR REas AL ANB A A A7 4L, PITAT I A A7 48 W) A B kB I FSRAF A7 as (A1 5k o
FEER D REZF A7 R CPU B S Th RS TAE.

£ 1.1: WFSM151 &77385%

Table 1.1: Registers F

ile Map for LT 503

Address Description
Q0h INDF
01h TMRO
02h PCL
03h STATUS
04h FSR
05h PORTA
06h PORTB
07h General Purpose Register
08h PCON
0%h WUCON
0Ah PCHBUF
0Bh PDCON
0Ch ODCON
0Dh PHCON
0Eh INTEN
OFh INTFLAG
10h ~ 3Fh General Purpose Registers

N/A OPTION
05h IOSTA
06h I0STB
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#1.2: BITOPTION BRIOSTHE A48 i & froe

Hhht 8 B7 B6 B5 B4 B3 B2 Bl BO
N/A (W) OPTION INTEDG | TOCS TOSE PSA PS2 PS1 PS0
05h (w)
06h (w) IOSTB Port B /Ol 37 f72%

R1L3: FEEFIR
Hhk BB B7 B6 B5 | B4 B3 B2 | BL | BO
00h (r/w) INDF TIFSR i IR X (2 — A LB Bl
01h (r/iw) TMRO BALEN T HES
02h (riw) PCL fk8frPCHaEt
03h (fw) | STATUS | RST GP1 - | mo | P | z | bc | c
04h (riw) FSR * * [ b I FE 4T (RAMIEIRZTFA74%)
05h (r/w) - - - -
06h (r/w) PORTB |OB5 |0B4 I0B3 l0B2 l0B1 I0BO
07h (r/iw) SRAM AR
08h (r/w) PCON WDTE EIS LVDTE . - - - -
09h (riw) WUCON WUB5 | WUB4 | WUB3 | WUB2 | WUBI1 WUBO
OAh (r/w) PCHBUF - - - - - - 2 MSBs Buffer of PC
0Bh (r/w) PDCON * /PDB2 | /PDB1 | /PDBO
0Ch (r/w) ODCON ODB5 | ODB4 - ODB2 ODB1 ODBO
0Dh (r/w) PHCON /PHB5 | /PHB4 /PHB3 | /PHB2 | /PHB1 /PHBO
OEh (r/w) INTEN GIE * * * - INTIE PBIE TOIE
OFh ('w) | INTFLAG - - - - - INTIF PBIF TOIF
Legend: - = unimplemented, readas‘0’, *=unimplemented, readas‘1’, NG=no used bit
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2.0 ThEeN g

2.1 HHBBRME

2.1.1 INDF (M-t %4728)

Hd LR B7 | B6 B | B4 | B3 B2 | BL | BO

|
00h (r/w) INDF JBIIFSR 1 MR X (A A — AN SEBr R L)

INDFAS & — NSRRI hE, (A3 F-HEENINDFIE I RAMIESF 2747488 (FSR) Skl L FTfa Mt (AT hbielfE Bt
00h(FSR="0"), [EJEFHEAREXTINDFEEMTSHE (REFERESRAESD) .
FSRI1J5-0hL AT LA SR %EF641 24788 (Hutik:00h ~ 3Fh) .

B 2.1: /I
HitiE38 4 2%410h
Hihl:39 9 75 H0ANh
#4385 ANFSR
BT AZINDFi [E]10h
FSRJIN1 (@FSR=3%h)
BT ARZINDFIZ [H0A h

Fl2.1: B /AR
HELH I 7
5 MESE 0 5 WFSREGR 0
[ ] LT T 1 N
- J - /
h'd h'd
00h
o s ol ke ke ok th FSR i & < Hudik
e, Wef £ INDF ZH77 25

2.1.2 TMRO (GER}/ATE3¢ Time lock/Counter register)

Hid LK BZ | B | B | B4 | B3 | B | BL | BO

01h (r/w) TMRO BALE I T

TMROE— 8O ER T 27 A72% , TimerO il DIUE T84 Ak AN s B0 (TOCKI pin) , A AMERI 8P 75 215 B OPTION
K TOCS(TOCS=5)7 M1
I TMROK T B 2575 4% B OPTIONFIPSA (PSA =3)4 80 , XAMHEA FTMROMERIEE, TBESRHHIEE.

2.1.3 PCL (Low Bytes of Program Counter) & Stack

Hid LK BZ | B | B | B4 | B3 | B | BL | BO

02h (r/w) PCL PC1i8f

WF8M151FIPCHEFFIHER I BCNL100E,  HERRASZ, RALHIPCHE APCLEFZ0%, 137 asif Al S ), S HIPCHENPCHZ 758,
AR PC<9:8> i, LA A ABEEEERS . . PCHEAFAH U 2B PCHBUF B Z 4 R SN . A — 25 2 BT I fth )
PCHEH & T — 4364 il . 548 EPCHAIHRE. fE8—ME4 A WPCIEE EBhint.

X FGOTOHAHPC<9:0>, PCL WifpPC<7:0>, PCHBUFAS,

XTFCALLFESAPC<9:0>, T —2f5 4 pfediitk, PCL WelisPC<7:0>, PCHBUFAZE,

XFRETIA, RETFIE, RETURN#E4HPC<9:.0>, PCIHNAETENNHEESE, PCL BWUTEPC<7:0>, PCHBUFAAE,

WFHARIE S, PCLFUE BFMERE, PC<T:0>NARETE bk, ANEERE, PC<9:8> JJFT PCHBUF<1.0> fi (PCHBUF->
PCH). PCHBUFAZIE, MMPCHAZEZL.
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B2 2. AR ST FPCHaS B T X

1. GOTO#ES
PCH PCL
¢ 8 7 0
PC | |
‘ | | | ‘ | ﬁ | Opcode<9:0>
PCHBUF
2. CALL#ES
| »  STACK<9:0>
PCH PCL
9 8 7 0
PC | |
| | | | | T| | Opcode<9:0>
PCHBUF

3. RETIA, RETFIE, RETURN#4&

¢ STACK<9:0>
PCH PCL
9 8 7 0
PC | [ |
e = e
PCHBUF

4. PPCLNHMIKAES

PCH PCL
9 8 7 0
PC | | |

TPCHBUF<1:0>*

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

PCHBUF

VEREL PCHBUF R B EPCLIN A & BARHEA B, MPCLAIZH S5 G %, PCHBUFANE/ER .
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2.1.4 STATUS (REFHR)
Hhuhik SRR B7 B6 B5 B4 B3 B2 Bl BO
03h (r/w) STATUS RST GP1 - TO /PD z DC C

REZHFARATEERE, 4R rE.

FRAPUT UG W RE S RAMSTATUS A 785 1IZ. DC « CHREAL, NIAREEENTIX =AMREALE T S HEE, X EhREALII B HMCUZ
BENZEW. FE, TO 1 PD M2 RfEEIES HELUESEME. ik, SSTATUSIEA B Faie4)E, s8R fes 5T
FIARF. #1381 TCLRR STATUSKHESTATUS m =i B R MZFREMEL R Za a8 anT

0| 0|0 fuju|lful|u| uRRNESHITHIFIZEEARESR

C frbrE

ADDAR, ADDIA

=1, AL

=0, FLiths

SUBAR, SUBIA

=1, JfEhL

=0, AL

VERE ¢ iR 2 AN S ANMEREBUNPT. e (RRR, RLR) 154, A3 sl AR e 1A hr.

DC AR/ b i (IR DU 1] e DU 7 R BE A )
ADDAR, ADDIA
=1, JRANCAHEAL
=0, JRANLTCHENL
SUBAR, SUBIA
=1, JRANLTCAENL
=0, JRANCAfELL

Z: FhpiEhs
=1, ﬁ*ﬁﬁiﬁ@ﬁ%%ﬁ “0” Hﬁ-
S0, HARMBHEHEERY “0” i}

IPD : RGURIRAT EANL
=1, MRZLHENEHIT “CLRWDT” 545
=0, 44T “SLEEP” 545

ITO B i HARENL
=1, HARGLHENEFHUIT “CLRWDT” BSLEEPTE4 G
=0, Bl E#EH

Bits (&AM, EHO

GP1 @A A AR B AL

RST & X RZGH ARy,

=1, MESLEEPE Port B2V MLEESLEEP
=0, HAhfESLEEP.
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2.1.5 FSR (a3 Hk364t)
Hdi LR B7 B6 B | B4 | B3 | B2 | BI1 BO
04h (r/w) FSR * * EEESae =

Bit5:Bit0 : FkikFeysna A -tk B brr sttt Bifdtidn2.1.1.
Bit7:Bit6 : WAHMH, Bl

2.1.6 PORTB (Port 275

Hbil: B2 B7 B6 B5 B4 B3 B2 B1 BO
06h (r/w) PORTB 10B5 10B4 IOB3 10B2 I0B1 10BO

B2 1( PORTB A7 A7-4%) PR T 1% 2 S N Hr B, S & Bires 5 508
PORTBE—N8fi D a2 /725 .

2.1.7 PCON (HJRIH| 1728

Hodik ZFR B7 B6 B5 B4 B3 B2 Bl BO
08h (r/w) PCON WDTE EIS LVDTE - - - - -

Bit4:Bit0: A, HO

LVDTE : LVDT (filkHJEAG ) {5 AEA7
=0, KM LVDT
=1, f§ifE LVDT

EIS : & XEHBO/INTIhREN:
=0, 10BO (WHI/O [)is selected. JFilk 7 INTIIAE.
=1, INT (SMBHWAR) , £XFET, PORTB HIOBOLZIE ", IOBOYEAIO N AR E I B ik 1,
BEHUNTE S B 1) 5 13PORTB. /7 U

WDTE : WDT (watch-dog timer) {##6%& [ )& 45
=0, XHAWDT
=1, ff#REWDT
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2.1.8 WUCON (Port B#ij \ Be2s/MaBR i) 5 77-28)

Hudik ZFR B7 B6 B5 B4 B3 B2 Bl BO
09h (r/w) WUCON WUB5 | WUB4 | WUB3 | WUB2 | WUBL | WUBO
WUBO : =0, Z£11II0BO i A\ /mali ThRg
=1, fFHEIOBO A/ lE Ll fRE
WUB1: =0, Z5HIOB1 i A/ M T g
=1, fHREIOBL #i NS/ Th R
WUB2 : =0, 25 11I0B2 i A\ /Mali ThRg
=1, fHEEIOB2 AR/ BE Tl RE
WUB3: =0, Z£1HI0B3 AL Ml T e
=1, fFREIOB3 #i AU/l Th R
WUB4 : =0, Z£HIOB4 % \2As /Mg T
=1, fHiEEIOB4 i\ B/t T Be
WUBS5 : =0, Z£1FIOB5 i A Ml TR
=1, fHEEIOBS A CAR/MEBETh R
2.1.9 PCHBUF (PCH4 BhrZmX)
Hidk HR B7 B6 B5 B4 B3 B2 BL | BO
OAh ('w) | PCHBUF - - - - - - Hifli2MSBs 22t

Bit1:Bit0: .2.1.3

Bit7:Bit2 : ¥HMH, B 0
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2.1.10 PDCON (/O FHiishil &89

Hudk ZFR B7 B6 B5 B4 B3 B2 Bl BO
0Bh (r/w) PDCON * /PDB2 | /PDBl1 | /PDBO

/PDBO: =0, f#EEOB OPE Mz
=1, 25 FIOBOA#R T Hi

/PDB1: =0, f#HEIOBLANHS i
=1, ZFIOBLAE T HiL

/PDB2: =0, fEHOB2AHE Mz
=1, #1I0B2M &S i

Bit7 : WA, i1

2.1.11 ODCON (I/OFFIRIZHI SR

Hbhl: B B7 B6 B5 B4 B3 B2 B1 BO
0Ch (r/w) ODCON ODB5 ODB4 - ODB2 ODB1 ODBO

ODBO: =0, #:(HOBOMHFIE
=1, {#¢ IOBOKETFFIR

ODB1: =0, Z:HOB1W#H
=1, f#ifs IOBLAHEHIW

ODB2: =0, %% FHIOB2A# T
=1, 1§ifit IOB2HN IR

Bit3: WHEH, #HO

ODB4 : =0, ZA1HNOB4NH IR
=1, flifE |IOB4ANHI IR

ODBS5 : =0, 2%HOB5SHH
=1, {#ifit IOBSHEITIR
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2.1.12 PHCON (I/O_t-Frizti| & 77.52)

Hudk ZFR B7 B6 B5 B4 B3 B2 Bl BO
0Dh (r/w) PHCON /PHB5 | /PHB4 | /pHB3 | /PHB2 | /PHB1 | /PHBO

/PHBO : =0, {HREIOBOPI L.
=1, 2 IOBOWNEE Fh

/PHB1: =0, {fEHOBLPH 4.
=1, ZFIOB1INHE 4

/PHB2 : =0, {H#REIOB2PI L4
=1, ZIOB2N#F Fh

/PHB3: =0, 1#HEIOB3AHE i
=1, 2 FIOB3WHE Fr

/PHB4 : =0, {#FEIOBAMNH 4.
=1, 2 FIOB4WHEL Fhr

/PHB5 : =0, {H#AEIOBSPH L4
=1, 2 IOB5SHHE Fh

2.1.13 INTEN (FFBT RS EaY)

Hidil: £ B7 B6 B5 B4 B3 B2 Bl BO
OEh (r/w) INTEN GIE * * * T1IE INTIE PBIE TOIE

TOIE : Timer0#s H oIk BE e o
=0, 2%1-Timer0%s 4 T
=1, fHiEETimer0%s 4 hir

PBIE : Port BH#i A\ 228 h ik Bk for
=0, %% kPort B AL
=1, f#ifePort B AT H

INTIE : A bRl L
=0, ZEIEANERAIT
=1, fHREIMIERT

TLIE : T2 H W5 .
=0, Z5FT1HEH T
=1, fERETLRS A

Bit6:Bitd: A, &1

GIE : T i azis
=0, ZRFraHW. ST BRI AR W, MCUBHITSLEEP S IHE 4 -
=1, fERERTHEVA BERH T, X T REIRA IR TP T, MCUNEBE% ikl (008h)
R RS R AR, GIEB#REEE T HEEIE—YIF T, ATUAGIELL K 5iZ A WitaoenaHr Wi s i S E /8 . RETFIE Ml
AW EFREGIE =1V .
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2.1.14 INTFLAG (T ¥irE57e%)

Ml ki B7 B6 B5 B4 B3 B2 B1 BO
OFh (r/w) INTFLAG | - - - INTIF PBIF TOIF
TOIF : #EdrPlbrdeE, RAETimerOdih FIiEL, WOAHREEET
PBIF : Port B A iR & interrupt flag. Port BRI AZCASIT 81, iR E RS
INTIF : AN IbR S, S INT LT R RS G2 ETHN R INTEDG A2 (OPTION<6>)ikiE) W E1L, A REEE
Bit7:BIT3: &A1, O
2.1.15 ACC (Accumulator) &n%¢
Hid LR B7 | B | BS | B4 | B3 | B2 B1 BO
N/A (r/w) ACC 2na
FMBER—ANHBIRFAL . TR EAE ARSI TT, AR .
2.1.16 OPTION Register (IR
il AR B7 B6 B5 B4 B3 B2 B1 BO
N/A (W) OPTION INTEDG | TOCS | TOSE PSA PS2 PS1 PSO

JEILOPTION f54-ViiH, 7EHATOPTION fa4HHE, ZHHRHIGHACC (BRIED FOEIE A4 (OPTION Register) -
IEIEATAE — N S5, Bl Z R E 5TimerO/WDT 4p45i%,  Timer0, AN rH &IOS B
FRINTEDGAHL LAS At 2 R S HmT AL,

PS2:PS0 : sralisRik Beimlhe

PS2:PSO TimerO Rate WDT Rate
0 0O 12 11
0 01 14 1.2
010 18 14
011 1:16 1.8
100 1:32 1:16
101 1:64 1:32
110 1:128 1.64
111 1:256 1:128

PSA : sk feir.
WDT (B e #)

:1’
=0Y

TOSE : TMROfh & 7 =3z hilfir
TOCKIJIE T B fir A 14
TOCKIJHI - F-Hy ok -4k

:1’
=0Y

TMRO (Timer0)

TOCS : TMRO ik #6427
HNEFTOCKIE. 2410ST IOB2 = “0”.15, 10B2/TOCKIHIVL B NN
PR A I B B B RTCR B

:1’
=0Y

INTEDG : {2 7 il oL
Rl R T RRINTR EFHE R
rh el 2 5 ROGINTI T s &

=1,
=0,
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2.1.24 10STB (/O D454 % 77.52)

Hudk

G258

B7

B6

B5

B4

B3

B2

Bl BO

N/A (w)

I0STB

IOSTBS

I0STB4

IOSTB3

I0STB2

IOSTB1 | IOSTBO

JEITIOSTIRA Vi, EidHE410ST R (06h){E EINZeAR N B INE B0 21788, 1ZAEIOSTBUCNLE R

DTN (RFEPD « BONOM Rkt .

IOST#HfF# RS, RGEEMUFREN A (RO .
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2.2 1/0 Ports

PortB XM =Z5I/0 1. Port B A8HI/O M. 10B27;EL@Ed Ik /74% (Option) HITOCS ((OPTION<5>)) fi#%Hil, B BINOEH
NETHT RO #2722 (0STB) X B . 10B<5:0>HHIN I EHATHIAL(PHCON 278 K BATAE N EE_ Ly, UnsRve E Jaf s
X, WE LR IAES EFIEH. 10B<2:0>FH AR N Hf2H AL (PDCONZE2S) KX BAHRE A EE T, ISR E LR, R THh
A B |0B<5:4>F110B<2:0>4 H S TR HIA7 (ODCON Zi A% ) K e B A Bl TR i BimH i o

IOB<5:0> 75 %\ iU i/ Th k. & I E bR 5 B 12T Bl Bl TWUCONZF A7 45 IAHRA o

HEIS(PCON<6>)=1 It}, |IOBOfE AN A, A% TIOBO iy N\ Sz Wi/ MR Th BE M -Gk, B C 4% B iy
I ThBE AT AN 3 % EhRE -

FeE FREE B W EIO N HIARThRE, TR HRE TG, BEIVORIE N0,

&2.3: 110 ML R

IOBO/INT:
DATABUS [ al
10ST
Latch
I0ST R EN aH
11O PIN
o] Q
DATA
Latch
WR PORT EN aH

RDPORT i

Set PBIF

WUB0
EIS <I>07

INT INTEDG
EIs

R TR IIREE PR ER

Tel: +86-755-23311175 E-mail: sales@weifengheng.com http://www.weifengheng.com
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10B3:
DATABUS [; al-
10ST
Latch
I0ST R £ o
110 PIN
D Q
DATA
%
WR PCRT EN af
t— RSTBIN
RDPORT
Set PBIF
WUB3 _
3|
L RAEIX AN 5] gk VDD
IOB7 ~ |IOB4, 1082 ~ IOB1:
DATABUS [ al- B
10ST
Latch =
IOST R EN Q
> oPIN
D Q
DATA *
Latch
WR PORT EN aH v
ﬂ él]
RD PORT +
Q

Set PBIF

WUEn

LR TR E PR BN
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2.3 TimerO/WDT & Prescler/T1

2.3.1 Timer0
Timer0 A8 e /it 4,  Timer0 FIRFERIE AT DUE B M #H YR (TOCKI pin)

2.3.1.1 fFFHAERRS: ERER

TOCS(OPTION<5>)=0 52 ik, eI BLALERA THEASNIHIL T, EN A AR ML HAY Az, ETMROLUE, ER &4 E
PN B ST LA T 46 4

2.3.1.2 fERISMEI B THEORER

TOCS(OPTION<5>)=1 911, 2k Badid TOCKE I LA 8T FvR AR TimerOZF 7 4 I3 N EHTOSE  f7(OPTION<4>) 5,
AMERHHER 5 i Eh(Tosc) 25 . [APELUE, TimerO sEhrighg —/NER.

MEBATRB RSN, SNBrEE N R AT I EATRE 284 TOCKIS PR £ R 2B BT AL BEAET2 A T4 M LR 45,
ETOCKI A B FE P AR EL AR 99 LA I B R A 3

HTE M2, AN BN TP 0808 0y, X SR R . BRI R TOCKI — AN A 2 b4 Tose A REd TRE R F4r.

2.3.2 Bl ER2 (WDT)

EIERZ (WDT) ST BTG BIIRCIRG S, TR TP BEERIEE TIE. AENPIOSCIMIOSCOE MR T IEH, Bl
BAT, WIEREIRANES. 7 — R E s BARA N LN, BT e 2R H A2 S EMCUE AL FR TO (STATUS<4S)AfiE =, .
WWDTE f7(PCON<7>)iE%E. HI JMER 26 TIE.

B TS SN E T TR 18 ms,  4.5ms, 288ms ,  72msiX/MiE AT LLBIESUT<1:0> ¥ E.

HEE T P RItE HE HAR K aT LURIS 1 B OPTIONZ A4S A T e I 88 Ak F1:128., RULEKINE I i H A A 36.8 . .
CLRWDTHEA-REATWDTHTIE 85 %, 8 & TR ATLART - 8T, i e MCUREE L.

SLEEP {84 HEWDTMINERY, HBAGEI AR T — N EoRHEIRET ]

2.3.3 Prescaler (FiE%)

BN R EE N TimerOAE | 1 e 2 (WDT) I TR E & FEREIZTE S HAE LS Timer0 3, WDTHH, NREF & RIS
ffif. PSA HI(OPTION<3>) ¥ il B 2R TRIRATimerOiLZWDT. PS<2:0> fi7(OPTION<2:0>) B & /4. 4fE NTimerOfiE
ARIIEHE, TMROSHTIEREE. . MIEAWDTHTE RN E, CLRWD IELTERTIERNE. MERNERS, YSREHL
B A4 hL.

T EERNLERAEIEH AL, 4Timer0 5L WDTHITIE 23 24 SURIRHE, FHEHITCLRWDT 5. CLRR TMRO 184, RZIMA.

B2.4: TimerO/WDT Prescaler&;# &

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

0

1
TOCKI 1 MUX MUX Sync TMRO 47£I* Data Bus
0 2 Cycles Register | ——
Set TOIF flag
TOSE Tocs + on overflow
PSA
0
8-Bit 1
MUX
Watchdog 1 Prescaler MUX WDT Time-out
Timer 0
x M
PSA PS2:PS0
PSA
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2.4 iR

WF8M151 545 B a5A = F il =

1 INT &R AT

2. TMRO gt i

3. Port B HASCEH K (10B5:10BOJH)

INTFLAG A Wibr £ 2 4728, B Z A7 MLas T R A B H PR

Il RS IEAIGIE (INTENST>) ,  BEMfFTE W (GIE=1) ST A Ik (GIE=0), & Wife? )8 FHEINTEN 2777 s AT
{HIEGIE=1.,

il R AENGIE 7 (FEFRWTRZAERTIGIE M ANZFH WA R RRA B L) PHEE MM EE—S Tl (WFSM15LAIX 2 frli it a4
D, R &S BERI008h G HAAIT . Fr kR AE AR I Fe e g A GIE HH B 1 AR T B s 2 LAR 1L s k. — by
FrELL (PBIFERAMED SRl EL, A 5 e SRRl R . EEINTFLAG FMINTEN (AR AR Az il &
BRAFWI LA WA, @ INTHE S R, F 4384 BEE1002 /5 T IHHT -

2.4.1 A

AN INT B I L THEIE R RS ih & B INTEDG £ (OPTION<6>)E, 24— MNERUKBA K AN FREMINTIFEL, WINTIEAL
(INTEN<2>)iEE, ZH Wil

FEHEIRZ BTINTIE A2 EL, INTERITT LIWE N RGHEIR S . FEREIR 2 ATGIERL C ik B AN 2SMeiE LU SHAT h IR FEFE, Bl2ia
ITHEARVAE IR —25F8 %

2.4.2 Timer0

TMROK A% (FFh - 00h) TOIFFR &AL B 1 INTFLAG<0>). TOIE AZ(INTEN<O>)EZE, %Wk il

2.4.3 Port B BIABEEF T

NS TP T R HIOB<5:0> PBIFFRENAI B 1 (INTFLAG<1>). PBIEAZ(INTEN<L>)E %, % Wi 5 ik .

TEANBE TR A2 1, 2 port BAE 2

EiPortBRE AR RIFIWUBNAZ (WUCON<5:0>) NEZFEIN EIHEIOBO T E ASMBH W ABINT A5HA %Ihfke. PBIETEHENR

ZHITEL,  Port B i NJAICSCAZ ot n] AFE MBI M S . FEREIR < BTGIERL Ak B AN La e LU AT th i ISR Re, Bzt
MR U (R — 2% 6%
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2.5 HHEKX (SLEEP)

PUTSLEEP $84 LUGHLASHEN s
HATSLEEP $54-, /PD fiEZE (STATUS<3>) , [TOREL, &I VMIEZERMNFHEITIRG, MiER.
/O JFUIR

2.5. 1 FEAR MR

TERERRARES N, B HLAEEI AR 77 Ui

1. RSTB &I fir

2. BIVREN WLASE THE 1),

3. PBO/INTH T, SKPORTB #i Az k.

AMBRIRSTBE A | It L AT RIS A7, WA E /PD FITO (AT AL kA A7, /PDAI BN ERER, BONHIT
SLEEP, /TO fiEOANEI HHEN. .

WLBSEIT R, ZPWiRR EL, FWIREEAEGIEREEL . HGIEMHES, HIESWREE LS HITSLEEPTR & LUG T4 %4
GIEM#EEL, HARMREE LS Bk 2 W Atttk (008h). TEmmERAIE A48 S A7 LEIR I [7]5918/4.5/288/72ms (% AEIR S [H]
SUT<L.0>H) I E647 k%,

TEIRCHER,  HLESE A 4ER A N640us .

2.6 Eir

WF8M151 5 frilagiaid DL 5 =N A

1. LHENA(POR)

2. 55 f7(Brown-out Reset BOR)

3.RSTB &S s

4. FIPHWDTR B A7

— RSP L A IR A, 7F_ B BRI HAD— AL R EATRPIRS R R I ... KRR R EALIRETE LR,
RSTB &S hL, &I IMIWDTHH A7

vdd EFHE SIS 2 S A AN b EREM A ES . BEEA XA, S EERSTBE IR IV

P L AR N — T RS ] SR B A AC BRE SR AR N

R E R A AR 38 F AR T 2 ) PR R s 247, SRR RB ORIIEC A R RETE 1B R A A
RSTBEWDTHEIRM: I FECG A H AL, HEAIRIERIASTEEIRZ /1.

R AR B S RS W B X TOM/PDAL(STATUS<4 :3>) B 185 %,

2.6.1 R E SR (Power-up Reset Timer PWRT)

G EER R AN 18/4.5/288/72ms FEIRAT ] (IZIEIRMH SUT<1:0>1% &) (8t 640us, FETAFRFHRGIHFMEA&MT) 16
Power-on Reset (POR), Brown-out Reset (BOR), RSTB Reset 5, &I it E . HE PWRT fEigfT, ®&H—BERFNEL
R, vdd. BRI AT 252 PWDT 4551 5% AE IR I 1]

*2.1: PWRT Period

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

2.6.2_{R% B3l a%(Oscillator Start-up Timer OST)

£ OSCI 5 5 HHRIB R ARG A AN BOIRIE 5, 128G T aaE .

2.6.38 40T

WF8M151 & (i /740 T

1. EAPifFE#EEL , PWRT & OST EZ.

2. BNEHIPOR, BOR, RSTB sk WDTH:H S A knakseis, PWRTHAT 4.

3. PWRTHiH LAG, OSTHUATHEGER.

4. OSTHEIRSERLAR, AP FIEERE SR 13— ANRAES.

TE BB AR B UL B8 S A B IR N} 7] 91.8/4.5/288/72ms N 645 AR, 7EIRCHR A5 Hl£7EPower-on Reset (POR),
Brown-out Reset (BOR), XRSTBEf7LAGTEIEIR640us , &I 1H%ks B 47 )5 F4EiR 18/4.5/288/72ms I A .

’2.9: EArHpgEEaE
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WwDT

WDT Time-out
Module

RSTB [

Low Voltage| BOR
(LvD)

Detector
Vdd
Power-on | POR
Reset
(POR})

Reset
Latch

ol

— CHIP RESET

- RESET RESET
REGSE | houeree, FD&
oscl (PWRT) &)
#2.2: BRUEENFHERRETIR
;2 =2 A RSTB&AL
ok Mo FLGEY U0 WDT $fr
ACC N/A XXXX XKXXX uuuu uuuu
OPTION N/A 0011 1111 0011 1111
IOSTA N/A ---- 1111 ---- 1111
I0STB N/A 1111 1111 1111 1111
INDF 00h XXKXX XKXXX uuuu uuuu
TMRO 01h XXXX XXXX uuuu uuuu
PCL 02h 1111 1111 1111 1111
STATUS 03h 00-1 1xxx 00-# #uuu
FSR 04h 11XX XXXX 11luu uuuu
05h ———— XXXX -——- uuuu
PORTB 06h XXXX XXXX uuuu uuuu
General Purpose Register 07h XKXXX KXXX XXXX XXXX
PCON 08h 101- -——- 101- --——-
WUCON 0%h 0000 0000 0000 0000
PCHBUF 0Ah | === == co | = == 00
PDCON 0Bh 1111 1111 1111 1111
ODCON 0Ch 0000 0000 0000 0000
PHCON 0Dh 1111 1111 1111 1111
INTEN OEh 0--- =000 0--- -000
INTFLAG OFh ---- =000 ---- =000
General Purpose Registers 10 ~ 3Fh XXXX XXXX uuuu uuuu

Legend: u= AR45, x= KH, -= FNEEM, #=WIFENE

$2.3: RST/ TO/ PD SEATAMEERS KPR

RST | /TO | /PD i
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 =A%
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2%:2.4: [TO [PDIRAHELHEA T

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

Legend: u =43¢

2.7 FosBEflEEAL 1] (Hexadecimal Convert to Decimal HCD)

WFSM151 84 ittt s hRE. 24— N2 s HLI A A A 75 ZE b AL R, AEHAT B EALULUS DA S5 R BEATAH R FORE 2L o
R B R AT TR TR, AR P R AT R (RS2SR IRAMELTE, accumulator (ACC), AZE[)
H, DURTEEREE) WRBHT AL, XIS A I

DAATRAREFENEIZ S LR RACC  BLIEHE I A-7N ke o+t A7 45ACC

Fe AL T 2.2 TR B

$12.2: DAA Bk

Address |Code

NA #include =FC163.A5H=
n

n+1 MOVIA 0x80 :Set immediate data = decimal format number "90" (ACC € 90h)

n+2 MOVAR 0x30 ;Load immediate data “90" 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+6

DASHR2 REAERIEIZ S5 MU RACC  BIKHEHE 7Nt etk oyt AP 25ACC
R EAEG] 72,37 it

#12.3: DAS ##k

Address [Code

NA nclude =FC163.A5H=
n

n+1 MOWVI1A Ox10 :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 Ox20 ;Set immediate data = decimal format number “20" (ACC € 20h)

n+4 SUBAR Ox30.A ;Contents of the data memory address 30H and ACC are binary-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
;decimal number * -10"

n+&
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2. 8IRGHRACE (Oscillator Configurations)

WF8M151F5 —FiA R FRZ AR, P nli@ it e Fosclit B 1 e B AH B R 7 =X

o |IRC: L BH Y B LA IR I 2

i IRC P AAS T8 £ B TR E N AU & TR, SBRAVER 4 MAEFIRSIZE, 8MHz, 4MHz, 1MHz, A
455KHz.

E2.14: IRC #REELN (WFHEHBE RFHH)

OsCl
— >
Intemal
CI }— Circuit
+— 2. 14,18
OsCo
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2.9 EREIE

#*2.4: BCEREWO

fir HBHR

L

2~0 Fosc<2:0>

eI =2 A
=01 1->IRC mode (internal R & C)
IOB4/OSCO i lROSCOUT I g

5~3 LVDT<2:0>

([SEVER allbrik 2 A

=0 0 0> 45 1A HL A (BRIA)

=00 1-Yenable, LVDT voltage = 2.0V, HEARKE R 3 M
=010->enable, LVDT voltage = 2.0V

=01 1->enable, LVDT voltage = 3.6V
=100->enable, LVDT voltage = 1.8V

=10 1->enable, LVDT voltage = 2.2V
=110->enable, LVDT voltage = 2.4V

=11 1->enable, LVDT voltage = 2.6V

7~6 RCM<1:0>

IRCIEFEAL

=0 0>4MHz (ki)
=0 1->8MHz
=10->1MHz

=1 1>455KHz

10~-8 SUT<2:0>

PWRT & WDT 4 ik 47

=00 0>PWRT = WDT prescaler rate = 18ms (Zki\)
=00 1>PWRT = WDT prescaler rate = 4.5ms

=01 0->PWRT =WDT prescaler rate = 288ms

=01 1>PWRT =WDT prescaler rate = 72ms

=10 0>PWRT = 640us, WDT prescaler rate = 18ms
=10 1>PWRT = 640us, WDT prescaler rate = 4.5ms
=11 0->PWRT = 640us, WDT prescaler rate = 288ms
=11 1>PWRT = 640us, WDT prescaler rate = 72ms

11 OSCOouUT

IRC/ERIC/ERC #z\, F1IOB4/OSCOIh At ik FAr B
=0, IOBA4(Zki\)
=1, OSCO

12 RSTBIN

IOB3/RSTBk /7 &
=0, I0B3 (BiL)
=1, RSTB
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F25: BLEEIL
hL B L]

I T geAL

0 WDTEN =0, ZEEWDT(3RiA)
=1, figgWDT
AN TS a8V E L ITA

1 PROTECT = 0>RIB A% EPROM code protection off (EXiL)
= 1->H5 % EPROM code protection on
RS L bk =2 DA
=00~> 4ANMRG A (BRIA)

3~2 OSCD<1:0> =10 2N A
=11-> 8 R% F
|OB I A i i 1 R

4 PBWKEN =0, 0Bl ER{d AL iTWUCONZfZE#s45 4, LVDTEXA S (BRI
=1, |OBOBNITH e fiige, LVDTEMAEITH (CEikiBit ks E)
IOkt iy, i3z 77 AL

5 RDPORT =0, MFFEEEL EON)
=1, MNEWE
/O N\ G2z il iz

6 SCHMITT =0, iBidSchmittfil’k #%(EkN)
=1, ANEESchmittfid & %%
|OB3JT 4 i 2 1 oz

7 IOB30D- =0, IOB3[1AIOI1EITIOSTB3% Hil% Ak (BhN)
=1, 0B3[Rkt I Jy T % L
OTP banki&# (f4-bank 25645164, bankH fE{Zbank0F|bank3 i 7% #%;

/1 bank51245154, bank H figi%bank0Zbankl FIi &)

=00000, OTP 1IK&E&E(EIN)
=11000, OTP #%+$tbank _256_0 (PC 000~0FF)

12~8 OTPBANK<4:0> | =11001, OTP i#tbank_256_1 (PC 100~1FF)
=11011, OTP i###bank 256_2 (PC 200~2FF)
=11111, OTP #%#¥bank 256_3 (PC 300~3FF)
=10000, OTP i##%bank 512 _0 (PC 000~1FF)
=10100, OTP #%#¥tbnak 512 1 (PC 200~3FF)

*2.6: BEEEI2

A R B

7~0 TorE X

I0BO L 53 IK Bl 1 REIE A7
=1, |IOBOsRIKEfE

I0OB1 5B IK AN T REIE A7
9 IOB1_DRIVE_STRONG | =0’ IOBLARAEDK B RE /7 (BRIN)
=1, |OBL3RIRFEHE S

I0B2 I 5% R h 45 BEIE R A7
10 IOB2_DRIVE_STRONG | =0- 10B2A5#EZK BN HE 77 (BRIN)
=1, IOB23RIKZENARE

12~11 TorE X
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FR2.7: WEEM3
I1TA 2 FK i B

7~0 TorE X -
IOBO I 5 IR ) 75 REE A7

8 POWER_SAVE =0, IRCIEFHASSKI FEARIIEE (BRIN)
=1, JPA455KTiREfE=
10 O 552K B E AL

9 I0_DRIVE_WEAK =0, IOLFRHEIRBIRES (BRIN)
=1, I0055EKzEhAE

12~10 o L )
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3.0 BYESE
BB B B BEAE B AW | iR
BCR R, bit | Clear bitin R 0->R<b> 1 -
BSR R, bit | Setbitin R 1>R<b> 1 -
BTRSC R, bit | Testhitin R, Skip if Clear Skip if R<b>=0 1/2 o
BTRSS R, bit | Testhitin R, Skip if Set Skip if R<b>=1 1/2 o
NOP No Operation No operation 1 -
CLRWDT Clear Watchdog Timer 88:9_)\/\\//\/%1_—'_ prescaler 1 /TO, /IPD
OPTION Load OPTION register ACC-> OPTION 1 -
SLEEP Go into power-down mode 88:3 wgpprescaler 1 [TO, /IPD
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 2 -
. . Top of Stack> PC,
RETFIE Return from interrupt, set GIE bit 19pGIE 2 -
. PC + 1->Top of Stack,
INT S/ interrupt 002h=> PC P 2 -
IOST R Load IOST register ACC-> IOST register 1 -
CLRA Clear ACC 00h-> ACC 1 4
CLRR R Clear R 00h> R 1 V4
MOVAR R Move ACC to R ACC~> R 1 -
MOVR R, d Move R R-> dest 1 z
DECR R,d | DecrementR R -1 >dest 1 z
DECRSZ R,d | DecrementR, SkipifO gkl ;?rssjltt’: 0 12
INCR R, d Increment R R + 1> dest 1 z
INCRSZ R,d | IncrementR, Skipif0 ngirpli?redsiTtt’: 0 12
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, Zz
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 V4
COMR R,d | Complement R 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  R.d | SwapR ReT:d> Sdestct0n . :
MOVIA | Move Immediate to ACC | >ACC 1 -
ADDIA | Add ACC and Immediate I + ACC >ACC 1 C, DC, Z
SUBIA | Subtract ACC from Immediate |- ACC >ACC 1 C, DC, Z
ANDIA | AND Immediate with ACC ACC and | >ACC 1 Zz
IORIA | OR Immediate with ACC ACCor | >ACC 1 z
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BB Pi B3 BEAE HBARM | iR EA
XORIA | Exclusive OR Immediate to ACC ACC xor | >ACC 1 4
. I ACC,
RETIA | Return, place Immediate in ACC Top of Stack > PC 2 -
, PC + 1 >Top of Stack, 2 -
CALL | Call subroutine IS PC
GOTO | Unconditional branch | >PC 2 -

R 1. IR N ks TR 4
2. bit : Bit Huhil A8L FF AR A —1r

R: Ziff#sHbtt (00N to 3Fh)
RRYAEE
ACC: ZJngs
d: Hifks:
=0 (45 FAFAEACC)
=1 (45 RAFTHER)
dest: H
PC: 7%t

PCHBUF : & e Fe e fa%r

WDT : B s
GIE :H1I87 Fo i S 35 il
TO : iU AL

PD : 4 i AUE £
C: HEAMEAI bR E

DC : Al Btz /A5 A s 2. (IR DU AL A s DY AL s A M AR )

Z: Thrd
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ADCAR(HHEALINEE) Add ACC and R with Carry

i % ADCARR, d

BRAEH 0< R< 63
de0, 1]

BIENE R + ACC + C- dest

SRR E C, DC, z

¥ B EARTAFEE NS EM ERF RN EE GFIELD , WiRdZ04
BAEACCHIF. IR AR 145 RARF A

BAPATRM 1

ADDAR (%4 ACC and R with Carry

g ADDARR, d

BeES 0< R< 63
de0, 1]

BIENE R + ACC> dest

SIS C, DC, z

VA AT AN S EIN EREF AN S CRFFHAD , WRdZ0L
BAEACCTHAE.  tn B d 145 BAERT AR

e 4HAT A H 1

ADDIA Add ACC and Immediate

g Ik ADDIA |

BrESH 0< | < 255

BIENA ACC + 1> ACC

SRR E C, DC, Z

VA SEABFAE BRI AN B ST RIS T, 25 SRAEACCHH AR

e &HAT A 1

ANDAR AND ACC and R

RS ANDARR, d

BEES 0< R< 63
de[o, 1]

BIENE ACC and R > dest

SRR E z

B AT AP NS EMRF A2 AN SHAE, WRdZ0%: RAEACCH A
W AR 145 RAERT A

HBAPATRM 1

ANDIA AND Immediate with ACC

B 3 ANDIA |

BAEH 0< | < 255

PBIERNA ACC and | = dest

SRR E z

¥ B AT 2SI NS E 5 5T BB T S8, 45 RAEACCHTEI

BAPATRM 1

BCR Clear Bitin R

RS BCRR, b

PR 0< R< 63
0<b<7

PBIERNA 0 2> R<b>

SRR E I

¥ B REFAEAEHINL “b” W ARO

BAPATRM 1

BSR Set Bitin R
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i % BSRR, b
BRAEH 0< R< 63
0<b<7
BIENE 1 - R<b>
SRS T
¥ B REFAZREHINL “D” Wkl
e 4T A B 1
BTRSC Test Bitin R, Skip if Clear
g BTRSCR, b
BIEH 0< R< 63
0<b<7
BIENE HR<b> = 0kid T &4
SRR E T
i B R<b> = OBkid F 4454
R<b> = Off, %484 AT T &S EF, HLUIHITNOP
BERBHIX K2 TR 4.
e 4HAT A 1(2)
BTRSS Test Bitin R, Skip if Set
g Ik BTRSSR, b
BIER 0< R< 63
0<b<7
BIAENE HR<b> = 1Bkid F 44
SRR E G
VA R<b> =1#kid F 444
R<b> = 18}, %84 AP T 4B EF, HUIITNOP
BEREG X L2 iR 4 .
e &HAT A 1(2)
CALL Subroutine Call
iE Ik CALL |
WAEH 0< | < 1023
BIENE PC +1 - Top of Stack:
I > PC
SZRWRE T
B TREFAM. Bk N —%E45Hk(PC+1)iltkk. 101k
SLEPHbhEYE BB NPCHREFHI£7<9 :0>. CALLZ e 4.
e &HAT A 2
CLRA Clear ACC
E OB CLRA
BAEH I
BIENE 00;1 29 ACC
I
ZRMERR & z
A ACCHIEZE, ZhrENEL
HBAPATRH 1
CLRR Clear R
E B CLRR R
PR 0< R< 63
BIENE 00h > R
1>z
SRS z
¥ B RUEE, ZhrENEL
BAPATRM 1
CLRWDT Clear Watchdog Timer
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E B CLRWDT

BRAEH x

BIENE 00h > WDT:
00h > WDT prescaler (B4 % & TWDTTE 2%):
1->TO:
1->PD

SRR E TO, PD

Y. B CLRWDTAEEWDT, WEL#E TWDTHES, tBEEWDT
& JHETO, PDALEL

BAPATRM 1

COMR Complement R

i COMRR, d

BIEH 0< R< 63
deo, 1)

PBIENAE R - dest

SRR E z

B B HRAGHNEBUR, WIRGZOZRIEACCHAEN. WRR 1L RIE
RHAETL -

TBLAPATEH 1

DAA Adjust ACC’s data format from HEX to DEC

& DAA

BIER 7

BENE ACC(hex) > ACC(dec)

SIS C

% B TEA Lk LLRHEACC AR B+ 7 S dE il 4k -3k il

e &HAT A 1

DAS Adjust ACC’s data format from HEX to DEC

B % DAS

BerES "

BIENE ACC(hex) > ACC(dec)

SRR E C

B A SR E DL HEACC B I 7S gt il 3 AL ikl

e &HAT A 1

DECR Decrement R

iE ¥k DECRR, d

BIEH 0< R< 63
defo, 1]

BENE R-1 - dest

ZR MBI & z

B B IR IIE, WMRAROL RIEACCHAER .  WRIZ145RAE
RHAETL

BAPATRM 1

DECRSZzZ Decrement R, Skip if O

g Ik DECRSZR, d

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

BENE R-1-> dest WRLRET0, Bhid F&iES

SRm iR E "

A HIRRAT AP AR IME, WRAROL RIEACCHIFI. R4 R
TERHAFTI
WRAERETO, L AP T RBSWER, HUPIT
NOP#/ER B X 42 A T8 4 -

4P AT R 1(2)

GOTO Unconditional Branch
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E OB GOTO |

BAEH 0< | < 1023

BAENE I > PC

SZREmRRE ¥

P B TosAFBkFE . 10677 R bk g 2 H N PCHa 447 <9 :0>. GOTO =
— S

B4APATR 2

INCR Increment R

E % INCRR, d

BAEH 0< R< 63
de[o, 1]

BIENZE R +1 > dest

MBI E z

i B B ERTARINEEINL, WRAROLE RIEACCHA . wHd
R RIERP AT

HBPITRA# 1

INCRSZ Increment R, Skip if 0

i ¥ INCRSZR, d

BAEH 0< R< 63
de[o, 1]

BIENAE R+ 1 - dest WELRLET0, Bhid F4HKES

MBI E ¥

P B Fi e EREF A A M N EEML, R dE04 RIEACCH AR, Wi
dFE 145 RAERFPAFT
WR L RAET0, ZIBL ARG T &4BL0WES, HUPIT
NOP#1ER B #ix k2 i #Ate 4.

BABATRM 1(2)

INT S/W Interrupt

iE % INT

BIES ¥

BIENE PC +1 - Top of Stack:
002h > PC

ZERKERE ¥

A FREFAM. Wk N %S Mhk(PC+1)ditk. 1047
Hiht002h 25 3 APCHaEF 17 <9 :0>. CALLE A MRS .

BABATRM 2

IORAR OR ACC with R

g Ik IORAR

BAEH 0< R< 63
dejo, 1]

BIENE ACC or R > dest

ZRMERR & z

A AT A2 N A FIRZF AT AR B, IR 2045 BAEACCH AT .
WS dSe 145 RAERFPAETH

BLSPITH# 1

IORIA OR Immediate with ACC

E IORIA |

BIEH 0< | < 255

BIENE ACC or | = dest

ZRMEIRRE z

A AT AN S S ST BV 5 #0E, 45 RAEACCH A7)

B4PITRH 1

IOST Load IOST Register
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E OB IOSTR
HAES R=5o0r6
PIENE ACC - |0ST register R
SRR E T
Y. B A AL BRI N S M IR BNIOST register R
2 BAT R 1
MOVAR Move ACCto R
E MOVAR R
BAEH 0< R< 63
BIENE ACC>R
SR E 7
A P F i MACCHE 1% 2R
B APATHH 1
MOVIA Move Immediate to ACC
CR7S MOVIA |
BIEH 0< | < 255
PBIENAE I > ACC
b2 fing i 7
% B PV ERNAT A
B APATHH 1
MOVR Move Immediate to ACC
iF MOVRR, d
BAER 0< R< 63
dE€[o, 1]
BIENAE R - dest
SRS 7
B B HRE AN AEBARY, |, WIRARZOLREACCH AR, WRIEL
SERIERPAE d AIARIZ AR ArEZ 2 E5A MW
e PATA M 1
NOP No Operation
E % NOP
BIE% T
BIENE ToiglE
SRS 7
B B AMEAT A 51
BT 1
OPTION Load OPTION Register
B OPTION
E Y= 7
PBENE ACC - OPTION
SRR & T
A HART A3 N AN OPTIONH
B &PITHH 1
RETFIE Return from Interrupt, Set ‘GIE’ Bit
E OB RETFIE
E Y= 7
PIENE Top of Stack>PC
SRR E T
Y B PR AR M . GIEAIH iR E S, X2 A sd
B4 PITR 2
RETIA Return with Immediate in ACC
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E OB RETIA |
BiEH 0< | < 255
BIENE | > ACC:
Top of Stack=>PC
SRR E 7
o B TR RS NS R B, HAESZ BB NAT . 3X 2 A T 4.
e PATHI 2
RETURN Return from Subroutine
E OB RETURN
BiEH 7
BIENE Top of Stack>PC
SRR E T
VA FEF TH A N HEAR I L . X2 A EATE 4.
B PATAH 2
RLR Rotate Left f through Carry
g ¥ RLRR, d
BAEH 0< R< 63
de€jfo, 1]
BIENE R<7> > C:
R<6:0> > dest<7:1>:
C - dest<0>
b2 fing i C
B B RE LA N FE N 1bit , RN AECOEMFRE) W, 43
DR E, WRAZROL RAACCH .  MAdZEL145 RIERFAEL.
|— C REGISTER R
e &BAT FH 1
RRR Rotate Right f through Carry
i RRRR, d
BAEH 0< R< 63
dE€[o, 1]
BIENE C > dest<7>:
R<7:1> - dest<6:0>:
R<0> >C
SRR E C
A RN EE N Lbit , AR EECOMIRE)  WTFE, 4537
Hd¥E, WRAZOLRAACCHAM . WRDZLL RAERFAE
r { |*—| REGISTER R
=
B &PITHH 1
SLEEP SLEEP
E OB SLEEP
BIEH 7
PBENE 00h->WDT:
00h-> WDT prescaler:
1>TO:
0-> PD
SRR E TO, PD
B B TOfE1. PDALEE, WDTHIWDTHIE #iE%
B AL O\ BRI ASE 20
& PAT M 1
SBCAR (FHERLINE) Subtract ACC from R with Carry
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i % SBCARR, d

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

BIENE (R-ACC-C) - dest

SZREmRRE C, DC, z

¥ B FERZF RN HIR AT AR N EE GrfEtr) , idzo
ERIEACCH A WAL RAERFAFI

e 4T A B 1

SUBAR Subtract ACC from R

i % SUBARR, d

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

BIENE R — ACC> dest

SIS C, DC, z

P B FERZFAF 2RI N IR AT AR EE CRHELD , WRdZ0
ERIEACCHAFI . WIRdR 1L RAERF AT

e 4HAT A 1

SUBIA Subtract ACC from Immediate

iE OB SUBIA |

BerEH 0< | < 255

BIENE ACC -1 ACC

SIS C, DC, z

VA BIAFAE RSN SR 2L BT, 45 BRAEACCH I .

HBAPATRM 1

SWAPR Swap nibbles in R

iE Ik SWAPRR, d

BerES 0< R< 63
del0, 1]

BAENE R<3:0> > dest<7:4>:
R<7:4> > dest<3:0>

SRR E e

A FRTEE WA mANL LA EARANT, SR dAE 04 EAEACC A Al
WIR AR 145 RAERH AT

e &HAT A 1

XORAR Exclusive OR ACC with R

iE Ik XORARR, d

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

BENE ACC xor R = destR

SRR E z

¥ B FAZF A 2R MERARZ A2 PMEF BRI —HE, WRGEL RIEACCH AT
e WIERdRLE RAERFAE AL

HBAPATRH 1

XORIA Exclusive OR Immediate with ACC

E ¥ XORIA |

BAEH 0< | < 255

BENE ACC xor | > ACC

ZR MBI & z

¥ B FAZFAFRRMEASLAIE REAE—iE, 45 RAEACCH AL,

4P AT R 1
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4.0 X BABEE

BRAEBTIR 0°CEl+70°C
EERAUE RS -65°CEl+150°C
DC HJF HL R (Vdd) oV E+6.0vV
HINHE GH LR (Vss)) -0.3V F(vdd + 0.3)V
5.0 BAE% M

DC ftH & +2.0VE|+5.5V
BER R 0°CEl+70°C
AR 6. 1

Tel: +86-755-23311175 E-mail: sales@weifengheng.com http://www.weifengheng.com



N, R R E AR IR ]

Shenzhen WeiFengHeng Technologies Co.,Ltd.

6.0 HSRHE
6.1 WF8M151H S Rkt
R AURR PR AR DU I B -4 J 03 A0 WDT & LVDT 251G T~ 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
10MHz~16MHz 3.0 5.5
16MHz~20MHz 35 5.5
Tewr Power rising time Vdd=0V to Vdd 0.8 26 ms/V
Froe RC oscillation range IRC mode, internal R, Vdd=5V 0.455
IRC mode, internal R, Vdd=3V 0.455
With Schmitt-trigger
I/O ports, Vdd=5V 2.2 VDD
RSTB, TOCKI pins, Vdd=5V 22 VDD
I/O ports, Vdd=3V 1.7 VDD
RSTB, TOCKI pins, Vdd=3V 1.7 VDD
Vin Input high voltage \%
Without Schmitt-trigger
I/O ports, Vdd=5V 2.0 VDD
RSTB, TOCKI pins, Vdd=5V 2.0 VDD
I/O ports, Vdd=3V 1.5 VDD
RSTB, TOCKI pins, Vdd=3V 1.5 VDD
With Schmitt-trigger
I/O ports, Vdd=5V VSS 0.8
RSTB, TOCKI pins, Vdd=5 VSS 0.8
I/0 ports, Vdd=3V VSS 0.5
RSTB, TOCKI pins, Vdd=3V VSS 0.5
Vi Input low voltage Without Schmitt-trigger v
I/O ports, Vdd=5V VSS 0.8
RSTB, TOCKI pins, Vdd=5V VSS 0.8
I/0 ports, Vdd=3V VSS 0.6
RSTB, TOCKI pins, Vdd=3V VSS 0.6
Sym Description Conditions Min. Typ. Max. Unit
Von Output high voltage lon=-5.4mA, Vdd=5V 3.6 \%
VoL Output low voltage lor=8.7mA, Vdd=5V 0.6 \%
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
Iwot WDT current (18mS) Vad=ov o uA
Vdd=3V 1.5
Vdd=3V 20.2
Twor WDT period (18mS) Vdd=4V 17.5 mS
Vdd=5V 15.9
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Vdd=5V, LVDT=3.6V 1.89

lLvor LVDT current Vdd=5V, LVDT=2.4V 24 uA
Vdd=3V, LVDT=2.4V 1
Sleep mode, Vdd=5V, WDT LVDT disable 1 2

Ise Power down current uA
Sleep mode, Vdd=3V, WDT LVDT disable 0.5 1
20MHz 3.03
16MHz 2.61

lop Operating current mA
20MHz 1.27
16MHz 1.07
20MHz 4.36
16MHz 3.41

Ioo Operating current mA
20MHz 1.94
16MHz 1.46
20MHz 213
16MHz 1.77

loo Operating current mA
455KHz 0.42
32KHz -
16MHz 0.76
8MHz 0.43

loo Operating current mA
455KHz 0.16
32KHz 0.10
20MHz 3.12

loo Operating current 16MHz 2.57 mA
455KHz 0.44

Sym Description Conditions Min. Typ. Max. Unit

32KHz -
16MHz -
8MHz 0.62

loo Operating current mA
455KHz 0.44
32KHz -

loo Operating current uA
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455KHz 106.3
32KHz 425
455KHz 38.7
32KHz 121
455KHz 130.9

lop Operating current 32KHz 44.8 uA
455KHz 50.4
32KHz 13

Sym Description ‘ 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

loo Operating current FoA55KTz 021 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

loo Operating current Frasskhiz 022 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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6.2 WF8M151 S et
6.2.1 BMEHIR vs #fEHRIE (Ta=25T)

r s
20MHz —

16MHz —

BMHz —

4MHz [

1MHz —

455KHz [—

32KHz F—

Near 0Hz —

1y L 1L L L I iy Iy
20V 25v 30V 35V 40V 458V 50V 55V

6.2.2 A# 4MHz RC vs it K (Ta=25C)

5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

Percentage

-1.00%
-2.00%
-3.00%
-4.00%
-5.00%

2 2. 0 8 3 32343638 4 42444648 5 52545658 6

—_—

Voltage

A O

6.2.3 ¥ 8MHz RC vs it B JE (Ta=25C)

5.00%
4.00%
3.00%
2.00%
1.00%
0.00%
-1.00%
-2.00%

Percentage

-3.00%
-4.00%
-5.00%

2 2. 0 B8 3 32343638 4 42444648 5 52545658 6

-_—

Voltage
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7 RN
6.2.4 HEE 1IMHz RC vs it HLE (Ta=25C)
5.00%

4.00%

3.00%

2.00%

1.00%

0.00%

_1.00% 2 2. 0 B 3 32343638 4 42444648 5 52545658 6

-—

Percentage

-2.00%

-3.00%

-4.00%

-5.00%

Voltage
i &A%

6.2.5 P 455KHz RC vs it BE (Ta=25C)
5.00%
4.00%
3.00%
2.00%
1.00%

0.00%
1.00% - 2-2=2=2TJ6 28 3 32343638 4 42444648 5 52545658 6

Percentage

-2.00%
-3.00%
-4.00%
-5.00%

Voltage
v R AR TS

6.2.6 AW 4AMHz RC vs B
4.00%

/

\

\

gu 1.00%
=
5 0.00%
-40 -30 -20 -10 20 25 30 40 50 80O 70 B0 90 100 110 120 125
-1.00% -+
Py g-0Y
~2.00% — -3V
-3.00%
Temperature
v AR B %
6.2.7 W 8MHz RC vs iR
4.00%
f

o _—
/

\

% 1.00%
=
=
5 0.00%
-40 -30 -20 -10 20 25 30 40 50 80O 70 B0 90 100 110 120 125
-1.00%
— Nyp-5Y
-2.00%
m— -3V
-3.00%

Temperature
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i AR5
6.2.8 W IMHz RC vs {55

4.00%
3.00% /__,,-—""’"
0% /
% 1.00%
5 0.00%
-40 -30 -20 -10 20 25 30 40 50 60 VO 80 90 100 110 120 125
-1.00%
— LvE- SV
-2.00% — A3V
-3.00%
Temperature
VE: AR RS E
6.2.9 A 455KH Hz RC vs H.E
3.00%
BRE
2.00% /
Eu oo /
E
g
& 0.00%
-40 -30 -20 -10 O 20 25 30 40 50 B0 70 B0 90 100 110 120 135
-1.00% m— -5y
— Ay -3V
-2.00%
Temperature 455k
IE: &R S%
6.2.10 WTD18 ZR H ikt /8] vs B
40
> __’__._-—""-—__-.-—_.
. 30
E bs _‘-__._.—"'_.— J—
= ___...--""'-.-_
E 15 /
x 10
Avep-5V
5
— =SV

-40 -30 -20 -10 O

W MR AL S
6.2.11 WTD4.5 ZMEHrHE vs EE
o

10 20 25 30 40 50 &0 70 BD 90 100110120125

Temperature

A Bif
W

~YE

— Avg-3V

WOT Time (ms)
QI—*NU}ALHU\‘\JM!.DP

-40 -30 -20 -10 ©

10 20 25 30 40 S0 60 70 BO 90 100110120125

Temperature
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i MR RIS E
6.2.12 WTD72 ZRE it A vs BE

180

140 /

12

\
|

WOT Time (mS)
5231 8

— Ag-SV

Avg-3V

(=]

-40 -30 -20 -10 © 10 20 25 30 40 50 60 70 B0 90 100110120125

Temperature
W RIS
6.2.13 WTD288 ZEH B AAT Al vs HFE

700

&00
= 500
,E,_ A
» 400
T'E 300
; 200 ---_____.--"-'-_———.-_
Ave-5V
100
— M-IV
o 4

-40 -30 -20 -10 ©0 10 20 25 30 40 50 &0 70 BO 90 100110120 125
Temperature

& R S%
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6.2.14 WTD18 Z#E it A vs i HEE (Ta=25TC)

‘_ﬂ .
35 h Y = pAvg-18ms

30 \
Ezs \“"-
] \-—‘-‘—--___

E 20

E
E 15
10

2 22 24 26 2B 3 32 34 36 3B 4 42 44 46 48 5 52 54 56 58 6
Voltage

i AR B
6.2.15 WTD4.5 ZR AR Al vs M ALK (Ta=25T)

i0
9 — Ay -4 5 5
N
R —
= 5 \\
£ s
'E' 4
z 3
2
1
]
2 22 24 28 28 3 32 34 36 3B 4 42 44 4p 48 5 52 54 56 58 6
Voltage
7 RS
6.2.16 WTD72 W E it A vs R E (Ta=25C)
160
140 b — Ayg-72ms

120 AN

Elm \"-
=
E 60
= 40
20
1]

2 22 24 26 2B 3 32 34 36 38 4 42 44 45 48 5 52 54 56 58 6
Voltage

e O
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6.2.17 WTD288 ZEM R AL Al vs ftRimE (Ta=25C)

700
= Avg-2BBms

600
Esm \\
o 400
E \_
E 300 ——
Z 200

100

0

2 22 24 26 2B 3 32 34 36 38 4 47 44 45 48 5 52 54 56 58 6

Voltage

RIS

6.2.18 LVDT2.0V vs &

3

— Ayp-2 OV

25

2

15

VDT Voltage

1

05

-40 -30 -20 -10 O 10 20 25 30 40 50 O VO 8O 90 100 110 120 125

Temperature

i RN BT S

6.2.19 LVDT3.6V vs &

45

AVE-3 6V

__-_---'-'-'---—

-40 -30 -20 -10 © 10 20 25 30 40 50 &0 YO

Temperature

RN Bt S

80 S50 100 110 120 125
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6.2.20 LVDT1.8V vs I8 B

25
—_— —_—Ave-1 8V
2
g
E1s
2
B 1
=
o5
o

-40 -30 -20 -10 O 10 20 25 30 40 S0 60 70 B8O 590 100 110 120 125
Temperature

T S BOTSE

6.2.21 LVDT2.2V vs &
3

25 ‘__~____~___-__

— L A

[

___--_--'-'-'-——__

VDT Voltage
=
i

o
n

-40 -30 -20 -10 O i 20 25 30 4D S50 60 7O BD 90 100 110 120 135
Temperature
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7.0 #HERH

7.1 PDIP 8 PIN

LRl salls

['.'
(I

f
f

1

I

[
L
| EEATHG PLARE
| | =
’ [
D0 1By p
0 10Myp.
LV RN [
min | nor | max min | wor | max
SYMBOLS -
(inch) {mm)
A - - 0.210 - - 5.334
Al 0.015 - - 0.381 - -
A2 0.125 0.130 0.135 3175 3.302 3.429
D 0.355 0.365 0.400 9.017 9.271 10.16
E 0.300 762
E1 0.245 0.250 0.255 6.223 6.35 6.477
L 0.115 0.130 0.150 2.921 3.302 3.810
eB 0.335 0.355 0.375 8.509 9.017 5.525
o 0° 7 15° 0 . 15°
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7.2 SOP 8 PIN
SLO0ETF.
L] I LY
HHHH -
F 1
P i
I o
. e
0
D I ] = ’ ol \
T | =
i |:| :d Hl . \‘\'_,f ’
1.E9ETYP. AT
D -
g -
] —
= [T
50
EF, VERSIOM ONLY
MIN | NOR | MAX MIN |  NOR MAX
SYMBOLS .
{inch) {mim)

A 0.053 - 0.069 1,346 1.753
At 0.004 - 0.010 0.102 0.254
A2 - - 0.059 - 1.498

D 0.189 - 0.196 4,800 4.978

E 0.150 - 0.157 3.810 3.988

H 0.228 - 0.244 5.791 6.198

L 0.016 - 0.050 0.406 1.270
8 0° - §° 0° 8°
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7.3 SOT23-6 PIN

BASE METAL [

| l_\_'—‘_ { i NTTH 7
min | nor | max min | nor | max
SYMBOLS -
(inch) (mm)

A - - 0.053 2 : 1.35
At 0.002 E 0.006 0.04 E 0.15
A2 0.033 0.043 0.047 1.00 1.10 1.20
A3 0.022 0.026 0.030 0.55 0.65 0.75

b 0.012 E 0.020 0.30 - 0.50
b1 0.012 0.016 0.018 0.30 0.40 0.45

c 0.003 = 0.009 0.08 - 0.22
cf 0.003 0.005 0.008 0.08 0.13 0.20

D 0.107 0.115 0.123 272 2.92 3.12

5 0.102 0.110 0.118 2.60 2.80 3.00
E1 0.055 0.063 0.071 1.40 1.60 1.80

e 0.037 0.95
ef 0.075 1.90

L 0.012 - 0.024 0.30 = 0.60
6 0° - 5° 0° : 3
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