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1. %R

NY8A051H /& LAEPROMAE NiCAZ /AR 8 fr itz il 25, L& N I0r= dh BN A BEt, BluniEss st KU /MT et i a2
AR 12545 . R CMOSHIFE I AR AL FRARA . B EAEZE B % . NYSAOSTHE O & L fERISCHE fij 15
AR T DURZ Sy i gm g fdz i, 86 55 26484 . BT ADEERATHE 2 M, KZEFRAHEZ 1 4N FRDEE
SER, AT AR A P A T DURE 208 ) 52 A 7] B 82

TEI/OIBLIEJT T, NYBAOSTHA 6 R 190U /ORI, 54N I/O IS A H M ) 25 A7 2 4 1 i N\ sl B 0. iy HLA—
ANORALES A B hn AR x84 1 Bh g b p7 8 b7 e B 8% FF Y #% (Open-Drain) #ir o AN S 204N 2R B8 35 100 7=
TH, NYBAOSTHN A | AJ e FEAR 1) 2L Ak A B 1T

NY8BAOSTHA FiZiHit %, 0T FH R G 24 /E — M A0 i B A 2 FH B8 A AR R fik & Rt %0. 5 /ENYYBAOSTHER It 1
1 8 L7 fFHT FE T PW M H i3 1 n 384, WTHSRIRZD BiA . LED. Biigny 23454,

NY8AOSTHR XU Bl LA, i 4R 72 B R4 % #18 tH  ERCAR G M N« AEXURHBELAE T, NYBAOSTHF L%
B TAERL A an 1E # 4 0(Normal). 2312 x0(Slow mode). FHlAE(Standby mode) SHEAREL A (Halt mode)rl 144
LTV FEAE K FE It A 1

7245 B R 2R n A LB K (Standby mode) 5 BEIR 1 X (Halt mode)r, 4 22 Fhgi A v] LAfi % v lhir e i NY8AO51H 3
NIEH #ER(Normal) 8k 183845 5 (Slow mode) RANHE T K& 14,

1.1 Thée

® i LAEH)E:
> 2.0V~55V@AFHNF=8MHz.
> 2.2V ~55V @AGHE>8MHz.

® i/ LAERE: -40°C ~85°C.

® =ik 5KV MIESD.

® N 16 i A K R R AT R R D fE

® 1Kx14 bits EPROM.

® 48 bytes SRAM.

® 6 AT Ry N\ At T IR I/OBI(GPIO) . PBI5:0].

® PB[3:0] "] I HE4 N\ B A I A  N hr HLR

® N =M T (TTL/ICMOS/Without Schmitt).

® PB[3]A & by A PH Kt m DI AE

® PB[5:0]7] ik # I L FH B I Al % tH (Open-Drain).

® A IO H AT 3k B /N HE s I (Small Sink Current)=l— [ H i (Normal Sink Current).
® T /O H AT e £ /N4 HELIR (Small Drive Current)l— %4 HiJit (Normal Drive Current), FRPB3 4t.
® 38 ZfE/7 HERk(Stack).
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T2 IR AT B R s 2 S AR

—4 8 {7 _EHOE N 35 (Timer0 ) 2 1] 72 17 44 1) 591 26 T ok 2 2%
—4H 8 AL FHUE R 28 (Timer1) n] G 5 & S NBGESE N EHIY .
— A 8 AL I¥ Rk B B 1R A 4 HE (PWMT).

— /NN 24 (BZ 1)

38/5TKHZZL AN F BN HR AT (it [RIIS B (R Wk A AT DUR S B a4 e 4

M E A (POR).
AR R AT AE(LVR) .
WEEE T I (WDT),  a] g 3 42 1) T 5%

MU L], RS0 AT DABE R U3 s PR 3% B RO R
> EHIRY: |_HRC (W# 1~20MHz= #RCHR %)
> KR : |_LRC (N6 32KHZ{K#RCR %)

VU TAERE R B R G 7 K B R AR IEW B (Normal). 12X (Slow mode). FiL#E= (Standby

mode) 5 HEAREIZ(Halt mode).

FNAPREA 1 -

Timer0 vz H1 7.

Timer1 Az,

WDT 187,

PB % NARZAS 3L T o

HRER R BT o

I H AT o b

NY8A051H/E R HLIE 3{(Standby mode) ¥ 17l it o i -
TimerO vz 1.

Timer1 f& Az

WDT 187,

PB i NARA L v

A TN o

AR HL S AT e B

NY8A05 1HE HEAR AR 7 (Halt mode) T ) = Fift i i i 1y -
>  WDT i,

> PB RS .

> AMETTRIN .

vV VvV VvV VY V V

vV ¥V VY Y V V
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1.2 FIEHE

R e = | e crrow
T Y $ l
o - smaw A S i
& Fy
Watch Dog L J L Irlestrugdion
i ec er
T r'r::ar —l—p Accumulator
F 3
] e Timero, R
: ¥ : Y k :
Control & Data Bus |
Vo Control ‘| IR Generator Geﬁwgglor Ggrl{lgf;atror
I | |
¥
PB[5:0]
1.3 NY8AO051H 5 NY8AO51F WX EXER
WH e NY8AO051H NY8AO051F
1 PB3 i i & GEEETD --
2 Pl 2 H 1) PB2 & -
3 L s 4544 5LvD L% --
4 | LVD({EK H FEAS ) 16 B 1 By
1.4 SIHAE
NYBAOSTHFZ (I Fh 4257 SOP8 & SOT23-6.
Ny
VDD |I E VES _ - | N
E E FBO/ANT/SDI E < E| FBXRSTLVFF
pes [2] @ & [7]reoanTsD S
> > - =
g g VS5 E Q E VoD
== E :—E :—E E PEA/IR/SDO T
o o PEUIRISDO E 4 FE2/EX_CHI
FERETEVER E o = | FBZ/EX_CHKI JPWMA/BZ1/SCHK

el 1

~ | /PWMABZA/SCHK

ESRE )|
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1.5 5|
B B4 o 3%
PBO PBO J&— XU 1/O 5] s
INT /O | HEIS=1 & INTIE=1 It}, PBO A& &M W (A 51 B o
SDI PBO 7] 4 A2 IISDI .
PB1 PB1 & — AN X0 5] .
IR /O | an s AL A, %5 AL AN .
SDO PB1 7] 2 i FE IISDO .«
PB2 PB2 j&— AN XU/ 5] .
EX_CKI PB2 7] 1k g I #: S R IFEX_CKI.
PWM1 /o PB2 H#HEPWMi t .
BZ1 PB2 1] M {E g a i .
SCK PB2 7] 24 i A2 IISCK.
Comparator PB2 th Al 1k LA ekt .
PB3 PB3 & —XUHI/05| .
RSTb I/0 | PB3 Al {EE 15| JIRSTb, #RSTbZMKH, PB3 4 H ENYSA051H.
Vpp PB3 ] 2 g2l Vpp.
PB4 o PB4 j&— AN XUIOG] .
FinsT_OUT PB4 1] {454 I e th
PB5 I/0 | PB5 &—ARHI/O5] .
VDD - | BRI .
VSS - | HIRSU .
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2. W¥F

Y )

NYBAOSTHAE it 28 0 AWS: 43 T R P A7 Ay A (it 2% .

21

2.2

BT
NYBAOS1HER 7 {74t 8 B 2 1K, (Rt FRF 408 (PC) 2 10 %, DUBURARITAEk R (AR AT B .

TR A7 B3 () B2 B AR AR N 1. BAL A E IR ALT 0x000, #A4 A Ik k) & A2 0x001, A &B A1 &M R 4
Fp Wy 1) B4 T 0x008.

NYBAOS5THHZ{:CALL. GOTOAFICALLAZ:F54 LA FF 2101 256 ML E . RGO TOR 4 L i 7
2216 512 M B . LCALLFILGOTOHE A il 1 A2 7 23 18] AT for B

MRA RS EE R, N —MROMMLEE NHERR R TR, 124 ITRET. RETIASKRETIEFS 4, HEFRHIE
T 2 M 15 B 2 2R - B s

NYBAOSTHFE 7 H i f7- it s Huti: OXBFE~Ox3FF & T g 25 17] . 4 R P ik R 7E X e st ik S5 A0S 215 2 B AR AN E )
TERR

| PC[9:0] |

!

Y

OX3FE~F Reserved Space Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

N Stack 7

0x00E~F Preset Rolling Code Stack &
0x008 H\WW Interrupt Vector
0x001 SIW Interrupt Vector

0x000 POR Reset Vector

K2 TR AR el
BB ISR
MR T BB IR AR 31036 4 BB 2 il 0 A =2 R-pagefik I #E 25 17 2% (SFR) ALl F %7 17 2% (GPR)+
F-pagelikIhAE 751785 . S-pagedFik it 2 1r ot . GPREHIBHATEME AR AL, F /] DUl & ATk 474 28 B 5k
CUEIEE
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R-page##fa /7 it a5 7> N 4 ALA7 i DU, 7] BL% sl A 538 i SFRAF A7 2% (IR N AT 1L 75 /7 25 FSRO it ] - FSR[7:6]
B N A7Ait U1 25 A7 25 BK[1:0] M\ 4 AN A7t T ik £ — 1

R-page?i f7#% W] 43 N EL#: 30k J7 2UR1 R] 4 541k 77 =X

KOl A7t ) 18] 12 30k D7 S0 R B PITfliad - 3R TR 32 -0k D7 AL &5 A AT INDF 35 A7 45 - A7 i L T i 3% 2 [F)
FSR[7:6]ikE, X Azuk+E N2 i FSR[5:0]1M & -

Bank0 Bank1 Bank2 Bank3 <«—— FSR[7:6]to select Bank#

Ox3F

<4—— FSR][5:0] to select location

0x00

K3 Bl A7 fil & A7 IR )45 - ik X

NHEIE TR A A A B B S AT S A7l TR R FSR7:6]9 e, 1M X 7143 W A2 Hop-code[5:0] 4k

L HALE .
Bank 0 Bank1 Bank2 Bank3 <«—— FSR[7:6]to selectBank#
Ox3F
<4—— Opcode[5:0] to select location
0x00

K4 Bl Ar il a7 B B Sk 7 X

FEIR I G 25 A7 44 R-page ] LLE I — M e & H, s R4 2 FEHE #3384 . R-page i ] 7 M 0x0 #|Bank 0
] OxF. 4R, Bank 1. Bank 2 fiBank 3 ({41 Rk 2 Weff [7IBank 0. #:4)i%i, R-pagest4:f77ETBank 0.
GPR5E4: i H 1 74 UUTHI ) 0x10 31 Ox3F A1 At A7 fif TUTHT 0x10 | Ox3FHUH J5 195% 1 firs .
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NYB8AOS5 1H?Z 17 i 44 PR AVRF ik Ty BE 25 17 i R-page A I S Myl i W R 3%
FSR[7:6] 00 01 10 11
Address (Bank 0) (Bank 1) (Bank 2) (Bank 3)
0x0 INDF
0x1 TMRO
0x2 PCL
0x3 STATUS
Ox4 FSR
0x5 -
0x6 PORTB
0x7 -
o8 SCON EBank 0 A [F] fry e 5
0x9 BWUCON
OxA PCHBUF
0xB BPLCON
0xC BPHCON
0xD -
OxE INTE
OxF INTF
0x10 ~ Ox1F i H] 2 A7 % Wit 4 bank0
0x20 ~ 0x3F i H] 2 A7 4% Wit 4 bank0

K1 FFRIhARE A A7 23 R-page bt i 3£

KRR I BE 77 7 25 F-page R BE# 16 2 1OSTHIIOSTRE R » Hr ik Th it 75 77 74 S-page H BE #7452 SFUNAISFUNR(& F
fHH o 24F-pagef1S-page & {7y 4 H i » FSR[7:6]47 il TL ik A &4 2 W& - 2745 % FRAIF-page ~ S-page

R B St H hk E B An R R
PRI RE A AEas
FhAE F-page SFR S-page SFR
Huhk
0x0 - TMR1
0x1 - T1CR1

12

Ver. 1.5

2023/03/10



(\) Nyquest NY8AO51H
BRI BE T o
A F-page SFR S-page SFR
Hhdik
0x2 - T1CR2
0x3 - PWM1DUTY
Ox4 - PS1CV
0x5 - BZ1CR
0x6 I0STB IRCR
0x7 - TBHP
0x8 - TBHD
0x9 - -
OxA PSOCV -
0xB - -
0xC BODCON -
0xD - -
OxE CMPCR -
OxF PCON1 OSCCR
%2 FRRIhAE A A7 28 F-page f1S-page b i %
13 Ver. 1.5 2023/03/10
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3. ThREMEIR
A B TEANHEARNYSAOS TH K4 E 77 Ko

3.1 RUERRIIREF o

3141

3.1.2

INDF ([HE:IFh&FHFEE)

AR SFREA! Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INDF R 0x0 INDF[7:0]
/5 /5
WG A XXXXXXXX

(]2 541k 27 A7 98 FF AN F I AFAE T A2 BAIRIE AR AORAE T o AR5 A7 U T ik A A7 a8y, S bR BRI
PRI AT S T IEFE N A7 A7 4 -

TMRO (EHR}2% TO & F%%)

AR SFRKZ! Rk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TMRO R 0x1 TMRO[7:0]
B JE 5
WILHTE XXXXXXXX

HEHUE N A TO ZFA7as i, by b i Timer0 H BT 17T 401H -

FHNEM T 7 ey 22 Timer0 H HI 14E

HHTOMD S E

PCL (PC[9:0MEF)

J ==y ) ==

T HBOE,

TimerO B AT LIRS BHFINST ., M EX_CKIBUR IR & A % —.

2K SFR%EH Myt | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PCL R 0x2 PCL[7:0]

/5 b /5

VIl 0x00

BT AR R AT 10 AIPCFY (LSB). TEFRA— TS, PCLLHM, BR T HLe45 44 B
BAPC. PCHIE T 15 WIPC[9:8]H AN RE B4 A HL . T HPC[9:8]4 Zil# HPCHBUF 27 ££:4 56 il -

PLGOTOH54 ki, PC[8:0]/& MIEA /M9 MPCHBUF[11n#. CALLTE4 [IPC[7:0]52 M 15 4 {f B 5
MPC[9:8]/& M\PCHBUF[1:0]#%. F—/APCHihttPC+1 i, F AR . LGOTOE4 [KIPC[9:0]
TR A HIU .
LCALLIE 4 [\IPC[9:01/& \FE AU 4 F—APCHUUEWPCH1 I, Kl 17 B HEAR (1 T4

14
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3.1.4 STATUS CREFHFR)
B S SFR#E | it | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
STATUS R 0x3 | GP7 | GP6 | GP5 ITO /PD z DC C
B JE B | WS | BE | BEC) | BEE) | s | s | S
WILETH 0 0 0 1 1 X X X
REFAEA S FHASR IR S B AL R A .
C: BEA/fEAbREAL
C=1 1}, IEHE 2 BRZE S AMEN L T B .
C=0 i, 4R 4 BIsiEdR & AME ML HA S F B
DC: P/ A bR & pr
DC=1 i, JnididR 4 sV ASLSBIIRIE TR 2 A A #6 23 F 3508 TUAN LSBT .
DC=0 i, hnikidk 4 s VU ASLSBIIE TR & A AL #E AN 2 3 B I ASLSB AL «
Z: £
Z=11f, BHIZHNEGEREE.
Z=0 i}, EHIZHMERAAE.
IPD: fHIFRELL
/PD=1Itf, LHEH#ITCLRWDTHEA 5.
/PD=0 i}, #$TSLEEPFE4 )5 -
ITO: i [] b3k &7
[TO=1 i}, L rEHITCLRWDTESLEEPIEA A .
[TO=0 i}, KAEWDTHEH .
GP7. GP6. GP5: /L5 % 7a%.
(*1): " LAY SLEEPHR & 1E R
(*2): " LAHCLRWDTHE AW E -
3.1.5 FSR CUHEHHFHER)
&Z# | SFRHER Hutik Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
FSR R Ox4 BK[1:0] FSR[5:0]
TR a1 ISWiE]
WG 0 0 X X X X X
FSR[5:0]: M5 A7k X 1) 64 A Z5 A7 a4 ik s —A>.
BK[1:0]: LANY8AOS1H A, FiEX FfFFaI A FEMH, FHANYSAOSTHN A — NMEEX .
15 Ver. 1.5 2023/03/10
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3.1.6 PortB (PortB $iE5/75%)

AR SFREHE! Rk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PortB R 0x6 GP7 GP6 PB5 PB4 PB3 PB2 PB1 PBO
B/ @ 5
WILETH B BAE (B A2 xxxxxx, B2 HUE M) 2 xxxxxxdiis FH{E (PB5~PB0)

W PortBIN, 25y € PSR BC BN, KR RNZIRES . AR, A p B B O R L, AR AR RZ A
AL FRIRZS SR RS I i s 5 B A A, A R AR YR IC B 7 RD_OPT. 45 APortBI, #4245 A\ PortB14i
2B

GP7, GP6: #JHi%/ 5 4%,

3.1.7 PCON (EBJEIZH|FHES)

&ZF | SFRIEE | it Bit7 | Bit6 | Bit5 | Bit4 Bit3 Bit2 Bit1 | Bit0
PCON R 0x8 | WDTEN | EIS | LVDEN | GP4 | LVREN | CMPEN | GP1 | GPO
B/ E ik s
WG 1E 1 0 0 0 1 0 0 0

GP5~0: — ol i/ 5 A7 /7 4%
LVREN: F]JF/5CHILVR.
LVREN=1 i}, $TJFLVR.
LVREN=0 i, KHILVR.
EIS: MWk Efr .
EIS=1 I, PBO f&4Mif
EIS=0 i, PBO &l /5 w47 4% -
LVDEN: $]JF/5CHILVD.
LVDEN=1 i}, $TJFLVD.
LVDEN=0 i, <HILVD.
WDTEN: $]JF/<HWDT.
WDTEN=1 I}, #JFFWDT.
WDTEN=0 I}, JKHWDT.
CMPEN: #]J/5CHICMP.
CMPEN=1It}, $T}-CMP.
CMPEN=0 It}, HICMP.

3.1.8 BWUCON (PortB MR %) 27 /7 5)

R ;sF_gZ Hihlk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

BWUCON R 0x9 - - | WUPB5 | WUPB4 | WUPB3 | WUPB2 | WUPB1 | WUPBO
5 R - - 0I5 25 25 w05 iG] 25
WIUHE X X 1 1 1 1 1 )
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WUPBXx: §JFF/2¢FPBxXMLEINRE, 0<x<5.
WUPBx=1 i}, F /5 PBxMELT)#E .
WUPBx=0 I}, J¢HPBXMELIHE -

3.1.9 PCHBUF (BFit¥SrmET)

Bit3

Bit2

Bit1

Bit0

R SFRE! | it

Bit7

Bit6

Bit5 | Bi

t4

PCHBUF R OxA

GP5

PCHBUF[1:0]

B

/R

w5

5

AL YN

X

X

00

PCHBUF[1:0]: % 9 Mgz atds. PCHIZE )\ M.

GP5: i i 5 W A7 4% .

3.1.10 BPLCON (PortB T#i B PH% 6 & 778%)

b SFREAE! | Hbht

Bit7

Bit6

Bit5

t4

Bit3

Bit2

Bit1

Bit0

BPLCON

R

0xB

/PLPB3

/PLPB2

/PLPBA1

/PLPBO

B JE

o

/5

s

/5

1

1

1

1

LN

IPLPBx: XMI/fEREPBx FHiHifH, 0<x<3.
/PLPBx=1Itf, KHIPBx Ik

/PLPBx=0 Itf, JTJ3PBx N4k

3.1.11 BPHCON (PortB _I-3i Ba fHI% | HF772%)

B SFR2E7A | it

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

/PHPBO

BPHCON R 0xC

/PHPBS5

/PHPB4

/PHPB3

/PHPB2

/PHPB1

5

B Rt

B

/s

/s

/s

w5
1

1

LN

X

X

1

1

1

1

IPHPBx: XMI/MffifePBx FHiHIfH, 0<x <5,
[PHPBx=1 I}, SCHIPBx i HifH.

/PHPBx=0 itf, JF/aPBx fiHifH.

3.1.12 INTE (HWiEREEFRE)

Bit2

Bit1

Bit0

Z# | SFRER! | #Huhtk

Bit7

Bit6

Bit5

Bit4

Bit3

INTE R OxE

WDTIE

LVDIE

T1IE

INTIE

PBIE

TOIE

B Rt

e

e

5

/s

e

e

YIha1E
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TOIE: SEHF25TO i Coverflow) HlbififE.
TOIE=1 B, FTFFERIZRTO i H 7.
TOIE=0 B}, 2P & I35 TO v Hi i .

PBIE: PortBfii \NZE4L ki &t .

PBIE=1 i, #]FFPortBfii N4k 17 .
PBIE=0 I}, X HIPortB¥i N\AE 1k HlHi .

INTIE: Zh0rpib e g .

INTIE=1 I, FTFFAh 7
INTIE=0 I, 5% P48 A 7 o

TAE: SER2ETA 3 bk b .

TUE=1 I, FTIFEMR ST it oI
TE=0 i, KM ER 2T % H .

LVDIE: LVD W& .

LVDIE=1 i}, #IJFLVDHil#i.
LVDIE=0 i}, EHILVDH#i.

WDTIE: WDT#E i g .

WDTIE=1 i}, #TJFWDT i
WDTIE=0 K}, SKFAWDT S k7.

3.1.13 INTF (Tl EHFES)

#F | SFREE | iyt Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
INTF R OxF - WDTIF - LVDIF | T1IF | INTIF | PBIF | TOIF
5 - 9] - BE | s | s | ws |

WIdH1E GEES 0 0 0 0 0 0 0 0

TOIF: sEHf 25T v H i WidR s .
TOIF=1 i}, KA ERZETO % k.
TOIF 254 ff 1T %

PBIF: PortB4i N A4t 1 Wi 47
PBIF=1 i}, &4:PortBii A 251k 1K
PBIF 4 2 4 A A5 2 o

INTIF: M bR &AL
INTIF=1 B, RASMEH W
INTIF 0 2504 B A4 25

TAIF: SEREET1 N Wibr .
TUF=1 i, KA EREET1 P b,
TAIF L 20 AT %

LVDIF: LVDH WitgdEfr.
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LVDIF=1 ¥}, KELVDH Ik,
LVDIF 0 Z5 e 495 %
WDTIF: WDTHEI i Wiz 5 -
WDTIF=1 i}, KA-WDT#H .
WDTIF 26 Zi b B AT %
HEE: ZXWAIINTE bit K€, R A BErZA4 0.
3.2 TOMDZH 774
TOMD & 1] 15 5 77 47 # {5 A e H1 45 4 TOMD / TOMDRA£HK .
£# | SFREE | Hhht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
TOMD - - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
S5 e
VIR GEE 0 o [ 1 | 1 1 11

PSOSEL[2:0]: LTl HigsP0 D ECEL. 72 ECLERARE T HIEEP0 7 Bos €I 25 TO BWDTRE . KT i as
PO # 7> BCZaWDT, 7B BB T2 S A e i AL A

4y Be b
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
CGERFEETO) (WDTEALD) (WDTH )
000 1:2 1:1 1:2
001 1:4 1:2 1:4
010 1:8 1:4 1:8
011 1:16 1:8 1:16
100 1:32 1:16 1:32
101 1:64 1:32 1:64
110 1:128 1:64 1:128
111 1:256 1:128 1:256

®3 TGP0 o ECE

PSOWDT: i/ #ii#:P0 7.

PSOWDT=1 i, Tis-#i#zP0 # /AL EIWDT .
PSOWDT=0 i}, T/ 4ie$P0 #/0Fd 22 28 T0.
JEB: FEEBEETHEN MR, iR EPSOWDTHIPSOSEL[2:0], Z /% (/86 F 8 i) 65-Z B #2124 5% .

TOCE: GEN23TO AhEpmtEhift ik #%

TOCE=1 i}, EME5TO R hn— 2w BMIRHFL ek 2EAEEX_CKI
TOCE=0 i, M 85TO0 Fhn— L% 2 i e A 2EAEEX_CKI

YEB: TOCE th/[HERAT R G HE A EOT#ETO0 B B S FEAE.
TOCS: SEIN28TO Iy $¢.
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TOCS=1 It}, EFEEX_CKIHIKI AP EBIN Eh BEARIR 7 4 %
TOCS=0 i}, ka4 EPFinsT.

INTEDG: 4R H Wiy idi iy ik $
INTEDG=1, 4 FTHEKRAZEPBO NS, INTIFE#: % E .
INTEDG=0, 4 N[ KRA7EPBO IR, INTIFE#: % E .

LCKTMO: TOCS=1 i}, 5Em2TO M 4h i nf DLk BARATR 1 28
TOCS=0 I, 184 W8 FinsTHIEAE B 25 TO IH4hyE .
TOCS=1#}, LCKTMO=0 i, EX_CKIJHIf#MERET a0 85 24 5 e i 25 TO B 8hi

TOCS=1 i}, LCKTMO=1 i, KH3Z 44 H A EEX_CKIBIE N E R 83 TO B 20,

HERE: FXER T B IEFER EA U, 155 ER 45T0 E 1.

3.3 FRERRII B HF 7o
3.3.1 10STB (PortB I/O ##| S 175)

ZF | SFRAEA | Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOSTB F 0x6 GP7 GP6 | IOPB5 | IOPB4 | IOPB3 | IOPB2 | IOPB1 | IOPBO
/5 WS | WS | WS | WS | WS | WS | WS | WS
VIEE 0 1 1 1 1 1 1
IOPBx: PBx /0 #iai%k#, 0<x<5.
IOPBx=1 i}, PBxZi A=,
IOPBx=0 i}, PBx‘ZiHiE= .,
GP7, GP6: iifi[fl2ifE%s.
3.3.2 PSOCV (THisrHiss PO tHE 3 F7e8s)
B SFRAKH! Hiht Bit7 Bit6 Bit5 Bit4 | Bit3 Bit2 | Bit1 Bit0
PSOCV F OxA PSOCV([7:0]
B/ e BEEL
WG {E 1 1 1 1 1 1 1 1
FEPSOCVIE, 233 asP0 tHE# 1 H A $ia .
3.3.3 BODCON (PortB iRtk HFER)
ZFR SFREA! | #uhk | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BODCON F 0xC - - | obPB5 | ODPB4 | ODPB3 | ODPB2 | ODPB1 | ODPBO
5 & - - 0I5 5 5 5 5 5
YIgEE X X 0 0 0 0 0 0
ODPBx: T H/2-HPBxI IR, 0<x<5.
20 Ver. 1.5 2023/03/10



(\\) Nyquest

NY8AO051H

ODPBx=1 i}, FTHPBxHIFF Itk
ODPBx=0 i, 5&HPBXHIFH I -

3.3.4 CMPCR (LLE 2% H ik B3 b A7)

3.3.5

ey

SFRKZ]

Myt | Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

CMPCR F

OxE GP7

RBIAS_H

RBIAS_L

CMPF_INV

PS1

PSO

NS1

NSO

/R

o

HIsa e

0

NS[1:0]: [bL#as i mdmNiEFE.

NS[1:0]

RIERIA

00

PB1

01

10

Bandgap (0.6V)

1

Vref

PS[1:0]: LLEESIE A fm Nk #E.

PS[1:0]

NALE /N

00

PBO

01

10

Vref

1

CMPF_INV: LbEcaidi S AT .
CMPF_INV =1, &[atbissfit .
CMPF_INV =0, IE[f b gesit .
RBIAS_L, RBIAS_H: B 1 H# 2% f T

PCON1 (HJRIZEHIFAE 1)

(FS#£E%3.10.1)

LR

SFR
Pyt

sk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

PCON1 F

OxF

GIE

LvDOUT

LVDS3

LvDS2

LVDS1

LVDSO

GP1

TOEN

/R

/5 (17)

/5

o/

o

o

/5

o

HIsa e

0

0

TOEN: FJJF/55H]EmR 85TO0.
TOEN=1 i}, FTHERZTO.
TOEN=0 i}, JEHER23T0.,

GIE: 4:J& ki fs REAT .
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GIE=1 It}, 4TIFHTAH RbricH .

GIE=0 B}, SCHIFTA i
LVDOUT: K HAiift, Hik.
LVDS3~0: M 16 FHLVDHE ik —4,

LVDS[3:0] LVDL Voltage LVDH Voltage
0000 2.00v 2.03V
0001 2.20V 2.23V
0010 2.38V 241V
0011 2.79V 2.82V
0100 2.88V 2.91V
0101 297V 3.00V
0110 3.27V 3.30V
0111 3.58V 3.61V
1000 3.90V 3.93V
1001 1.93Vv 1.96V
1010 4.04V 4.07v
1011 2.58V 2.61V
1100 4.13V 4.16V
1101 3.13V 3.16V
1110 3.45V 3.48V

#4 LVD HEEF
LVDL#&/RVDD L M i 9 FIMIK,  LVDHZR/RVDD H & F A i i 3 &
GP1: S 77 as.
(1%): 54 ENI e, 54 DISIiERR. 454 IOSTR #HL.

3.4 STHHFFRINGEFTS
3.41 TMR1 CER 2 T1 FE8)

R SFRKZ! Hiht Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMR1 S 0x0 TMRA1[7:0]

5 et E9S]

WG 1E XXXXXXXX

MEITMRY FAEE, 53 HET 8-bitdh i Bue i #8T1 M HBTEE. UEANTMR1 FF8KN, FEES
NEM BT A28 I e 8 T1 Bt N2
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3.42 TICR1 CERZ T1 HBHIFHER 1)

3.4.3

ey

SFRKZ]

Huhk:

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1 Bit0

T1CR1

S

Ox1

PWM10EN

PWM10AL

T10S

T1IRL | T1EN

B/

E7N

E7N

o

WE | s

HIsafE

0

0

P2 T B 2 I 28 T DA
T1EN: {HE8/5C 2R 28T1,
T1EN=1 i, JFEEr28T1.
T1EN=0 I}, SCHER 28T,

T1RL:

TARL=1 I}, FIEEMEMNTMR 271728 4 B 5 Ak
TARL=0 I}, &A= 4k 5 M OXFFisis it %1

T10S:

HILEFNGE N, O EERERT B

UAME I £ (T108=0), BB Em 3T bt At .

T10S=1 K}, B, EERT1 2 MWWIEE R 0x00 itH—ik.

T10S=0 i},

AR WG, ERETT S RrEs .

T10S

T1RL

SERF AT BT RE

TERT ST M EE 1 BU(E 31 %31 0x00.
MIAFE Y, OXFF#Y 3 ) 4k sl j it %0

SERT ST M EE 1 BU(E 31 %31 0x00.
MIEEE Y, FIRE AU AT g gl 2.

SERT AT WWIUEE R % 2] 0x00.
MOAFIGREH, R EETT 2 TR

PWM10OAL: & XPWM1 % HiEsIRES.
PWM10AL=1 K}, PWMA %t R & .
PWM10AL=0 K}, PWMA1 it e .

PWM10EN:

TR APWMA Hith o

*x5

SERFEET Thfe

PWM10OEN=1 K}, PB2 <fiiPWM1.
PWM10OEN=0 It}, PB2 Zi#HIO.

TICR2 (EhT%% T1 #EHIFAEE 2)

22y

SFREZR!

sk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

T1CR2

S

0x2

T1CS

T1CE

/PS1EN

PS1SEL[2:0]

B JE

o/

s

i/

i/

ws | s

LN

X

1

1

1 1
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AT TR B e 28T Thik.
PS1SEL[2:0]: Tiisr#i#sPS1 4rFCbbik .

PS1SEL[2:0] SrBcte
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

#z 6 TANEPS1 Hc
VEE: HREPS1SEL[2:0]EPS1EN=1, Z 87 ] 55L& oAt %
IPS1EN: <7 HFFis #ligePS1.
/PS1EN=1 i, XHFi/HiasPS1.
/PS1EN=0 i, JF )3/ #iasPS1.
TACE: GEI 28T SNSRI b i ik 1.
T1CE=1 i}, MEFNRET KAEEX_CKIHIE, ErR8ST1 20—,
T1CE=0 i}, MEFIEHH KAEEX_CKIIE, ErRST1 20—,
TA1CS: SEM T Wk FikIm .
T1CS=1 I}, EFRAEEX_CKIFI AR 4
T1CS=0 I}, &L 4.

3.4.4 PWM1DUTY (PWM1 5 HF%)

R SFR¥ZE! | #hk | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM1DUTY S 0x3 PWM1DUTY[7:0]

TR a1 YN

I XXXXXXXX

AR EEE N SE N 28T ¥ 8 TG IS, PWMA & SR ARG SPIRAS . 4 E N 28T Sl 2%
FPWM1DUTY, PWM1 i &3k NSRS BRI R B H

SER2ET HE NS BB B FETMRY 4725 LU SR XPWM1T Wik, PWMADUTY %4725 H T & XPWM1 ]
el
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3.4.5 PS1CV (FisHizg PS1 HEB{EFFE)

%% | SFR¥ZE | it | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PS1CV S Ox4 PS1CV[7:0]

B/ R B

YIgHTE 1 1 1 1 1 1 1 1

EHPSI1CVI, KB EIT MGPST T A1) H AT £ -

3.4.6 BZ1CR (&MY BZ1 {1 &FFES)

R SFR# Huik Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

BZ1CR S 0x5 BZ1EN - - - BZ1FSEL[3:0]
TR a1 BA - - - BA
WILETH 0 X X X 1 1 1 1
BZAFSEL[3:0]: BZ1 fiith AL
BZ1 SR IED
BZ1FSEL[3:0]
i B U i B U

0000 1:2

0001 1:4

0010 1:8

0011 1:16

0100 oA asPS1 fi o

0101 1:64

0110 1:128

0111 1:256

1000 SEIF 45 T1 bit O

1001 SEI ST bit 1

1010 SEIN 25T1 bit 2

1011 SERT A5 T1 bit 3

1100 R finl SENF 45 T1 bit 4

1101 SEI 25T bit 5

1110 SEI#5T1 bit 6

111 SEN 28T bit 7

KT OMEEIR 1 HH (PB2) ik
BZ1EN: #TJF/<HIBZ1 %t .
BZ1EN=1 i}, JF/at&ngss 1,
BZ1EN=0 i}, JCHtEng s 1,
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3.4.7 IRCR (IR ##IHER)

&ZF | SFRHEAR | Hiht Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S 0x6 - - - - - IRCSEL | IRF57K | IREN
/5w M - - - - - EPN EEPN EPN
WILETH X X X X X 0 0 0

IREN: F]JF/2< IR 4
IREN=1 i, JF)5 IR M H o
IREN=0 i, %M IREM HrH o

IRF57K: EFRIRBEINE
IRF57K=1 I}, IREEMZ & 57KHZ.
IRF57K=0 Itf, IR# A% & 38KHzZ.
IRCSEL: EPEIREIALE
IRCSEL=0, H.I/OMI%EE 16, FAEIREE
IRCSEL=1, HI/OMI¥HEE 0, 7 A IRE
1. KEEHKS (Frosc) (HERET 3.12) ALIZ(E IR B8R,
2. PG HEEHIAEIE.

OSC. Type 57KHz 38KHz v i

HIRC #ix{ (Mg RGMFRZE LD, IR BRI A# B E N
4MHz)

High IRC 64 96

®8 AFAIRGRER AL

3.4.8 TBHP (REFIETZ MBI FAE)

&% | SFREZE | bt | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
TBHP S 0x7 - - - - - TBHP2 | TBHP1 | TBHPO
B/ i - - - - - W5 WIE WE
LT X X X X X X X X

2354 CALLA. GOTOAELTABLEA#HATIN , HAxtbiik & i TBHP[2:01 55 ACCZ .. ACCJ&PC[9:01f k7,
TBHP[1:0]/ZPCI[9:0]/# =7 TBHP[2];ZNY8AOQ51H 138 H 27 /745 -

3.49 TBHD (RMEREFZTEREFFR)

&% | SFREZE | itk | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 - - | TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
/5 & - - i i i i i i
WG A X X X X X X X X
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MBS TABLEABHAT, F-HEROMA & 775 N B4 N4 2 TBHD[5:0] %7 47 28 « -1 ROMIFRIA =75 P4 28 g hin 4k
F|ACC.
3.4.10 OSCCR (REHZEHIFHER)
R ;ggz Hiik | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 Bit0
OSCCR S OxF - CMPOEN - - OPMDI[1:0] | STPHOSC | SELHOSC
/5 - i5/5 - - /5 /5 /5
VA E X 0 X X 00 0 1

SELHOSC: ZAGi{E¥H%EW (Fosc)
SELHOSC=1 It}, Foscf@mE#E (Frosc)
SELHOSC=0 It}, FoscR &M FE R (FLosc)
STPHOSC: RP/AFTH &R (Frosc).
STPHOSC=1 i}, FHOSCZ 1= 11-423% 34k 5 o
STPHOSC=0 Itf, FHOSCA#¥:E .
CMPOEN: {TJF/55 1 Eb i ge 5t

CMPOEN=1 I}, EL@ 8% 4T IF .
CMPOEN =0 i}, Huigagssi i ocH.

OPMDI[1:0]: #EF#/EHR.

OPMDI[1:0] BEERK
00 — AR
01 {3 1A
10 FEpLAE
11 TR

%9  EPFEOPMD[1:0]f#/F =

YEE: STPHOSC A G5#ZSELHOSCE{OPMD /77 & 2t. ZSELHOSC=1 fif, STPHOSC 7 55#OPMD /7#/
Fe.

3.5 1/OwmO

NY8AOSTHHEft 6 AI/ORIAL (PB[5:01). FH ™ iJ LA H 77 47w PortB i 5 IX L FHIAL . 3N I/ORAL AT — X REAY
AFAT AR LLE SUZ IR R NS I . %7 47 21 OSTBI5:0]5E X PBI5: 01 A\ /4 i 77 [ «
2NV ORIy 4 e B N BT, €T LU e 25 A7 85 0T R 8O M s LB %5 4743 BPHCONIS: 0 71 Jd 2k
FHIPBI5:0]ify L hr B 75 77 2 BPLCONI7-A1 A FI -+ JF Jet s % 41 PB[3:0] T L L B o

AN VORRMAREC B o T, AT IS A3 25 47 2% 2 e 4 T A Hh . %5 47 4 BODCONI[5: 0] 5 PB[5:0] /&
BRI .
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I/OThREME a1 N 3K
Thee PB[3:0] PB[5:4]
st oA=EN N \Y; \Y;
LN
NhHRE vV X
i TRtk \Y, \Y;

# 10 /OTyRed 4

H AR L LE PB AN /OIAT B 2277 Ak Tt . 29 A7 23 BWUCON[5:0] 2 75 e B PBAT — /O I st 72 A v . R B3k
PeRXE B FIBWUCONRAE—PBRAIN., H H-PFARL R AT — LLE RN, Z9472847 PBIF (INTF[1])k &%
EN 1. WA PBIE (INTE[1])5GIE (PCON1[7) RN E N 1, K& A i W sk 3 AT W RS TR

NY8BAOSTHILFefit— AN ARt ibr, M3 f#sfs EIS (PCONIBY) W E N 1, PBO NI 44 #1507 e 4 A\ B«

JEB: 5PBO [F] 8% E 5k ML S5/ 3B, SFar B BB HIEE, TTTPBO H-FAE{L A R &3 5 1,
{APB5~PB1 #-FH MR SN0 .

NYBAOSTHIZ LIRE I A Ali#s « IR A i as /e H & A28 IREN (IRCR[O))EfE, MIHIPB1 24 H 3
PB3 "] M{EAMS RN, HACE FE. MERHEPE SN TPB3 %4 FENYSAOSTHIE N B FEfF . .
HINYBAOSTHAL T — A A A WA I T FFRC & 775, F 7 ] LAZEPB4 M %245 & i 4l

WIRTOMD TOCS=1 FILCK_TMO0=0, PB2 fJ L 4{EERZRTO #MBET£PJFEX_CKI. 1 T1CS=1, PB2 1] L\ 41k
SEITEET A AP B

WIRTICR1[7] PWM1OEN=1 J HLxt 3 $PB.2 414s, PB2 thn] LA 41 ik o6 B i Hl% i . #BZ1CR[7] BZ1EN=1
Hx M EIPB.2 Bl B ¥, PB2 Al DL {EiEnS a4 .
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3.5.1 10 5| HZHHER
IO_SEL: #5& 51 I 8 N A\ st .
WRITE_EN: #5505 A5,
READ_EN: iU 5] .
OD_EN: TJFIFIR%
PULLUP_ENB: #TPull-High.
PULLDOWN_EN: #T7FPull-Low.
RD_TYPE: e UM A2 8- 4 .
EIS: FTJTAMErH kT ThRE -
INTEDGE: &4 Wil ik
EX_INT: AN HiE 5.
WUB: $]Fport BHfi .
SET_PBIF: portB Mfighz&.

OD_EN

I0_SEL D — H_J?i::}_4

WRITE_EN D —

,_
>
—'
0
T
\||—e’_‘—
190K
-+N—]

—READ_EN 2] )
R 7 H—PULLUF_ENB

DATA_BUS <] mux
1 T%j
F—PULLDOWN_EN
RD_TYPE
g O(_J =
SET_PBIF

DFF

190K

WUB 4—READ_EN

EIS
EX_INT [z
&
\\_ INTEDGE

KI5 PBO ZHIHEK]
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IO_SEL: #& 5| HE A% N4 H .
WRITE_EN: ¥ 5EE5 A5 1.
READ_EN: (5|,
OD_EN: #THFIF IRk,
PULLUP_ENB: ﬂﬁpull-Higho
PULLDOWN_EN: FJFPull-Low.
RD_TYPE: 45z U7 5141 o
IREN: {TJFIRT)RE.
IRDT: IR% ¥},
WUB: TTﬂ:port B
SET _PBIF: port BB b &
IREN
IRDT OD_EN<{>—L —_
W ) i,
- 1/
LaTCH
I0_SEL D b 1 \I 55
2] ; _)_{
5
LaTCH = S
WRITE_EN D>
DATA_BUS ﬂ_REﬁD_EN mux0 ‘ PULLUF_ENB
1
|
I\r‘ X—‘ F—PULLDOWN_EN
RD_TYPE
X
)
g
SET_PBIF O(i J 1
DFF
WUB o ¢ READ_EN
K6 PB1ZHIHER
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I0_SEL: ¥ 5| jE M i A\ st .
WRITE_EN: ¥ 8RS N5 .

READ_EN: iZH(5] .
OD_EN: FTH I R

PULLUP_ENB: 4T71-Pull-High.

PULLDOWN_EN: #T7J1-Pull-Low.

RD_TYPE: #&45 st Ar sk =141 .
PBEN: #TFPMW/BUZZER.

PBDT: PMW/BUZZER% %},

WUB: #T7Fport BR:fE .

A

SET_PBIF: port B M

EX CKl: AR &N .

PBEN

N B / s
LATCH
TO_SEL D> b
NP

PBDT—‘ OD_EN«I><>—L -

PB

1
mu
%]
LATCH —
P
/q——REﬁ D_EN 5]
<] Exr‘ |
1

x
&
g
WRITE_EN
DATA_BUS PULLUP_ENB
j%ﬁ |
F—PULLDOWN_EHN
RD_TYPE
X
=)
S
SET_PBIF 1 J EX_CKI 1
DFF
WUB: 3 [ READ_EN
K7 PB2 45KIHERE
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IO_SEL: #& 5| HE A% N4 H .
WRITE_EN: ¥ 5EE5 A5 1.
READ_EN: (5|,
OD_EN: #THF I IRk,
PULLUP_ENB: #J 7 Pull-High.
PULLDOWN_EN: FJFPull-Low.
RD_TYPE: 45z B A7 514
PBEN: #THPMW/BUZZER.
PBDT: PMW/BUZZER#% }.
WUB: T JFport BIE
SET_PBIF: port BMafifihrik.
PBEN
PBDT OD_EN~{ >o—‘ I
W ] 1 »+
- 7/
LATCH
I0_SEL D F— 1 \I PB
%] > _)—{
s
LATCH =+ ®
WRITE_EN D
DATA_BUS ﬁiREA) - muxa ‘ PULLUP_ENB
1
|
\\r‘ X_‘ F—PULLDOWN_EN
RD_TYPE
X
&
- S
SET_PBIF 1 J 1
DFF
wuB e ¢—READ_EN
K8 PB3 4:HIHER]
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IO_SEL: ¥ & 51 & P i A et .
WRITE_EN: #5105 A5,
READ_EN: iU 5] .

OD_EN: TIFIFIR%
PULLUP_ENB: #TPull-High.

RD_TYPE: #&utl s sk~ 81 .
WUB: #TJfport BHzfig

SET_PBIF: port BU:fE 7.

OD_EN
LATCH
IO_SEL o —

FPB
o
__D—{[

LATCH

¥
®
| =
- -
WRITE_EN s T EEEEE—
//45——READ_EN o)
DATA_BUS <
1 ]

PULLUP_ENB
L:iE}J ‘
RD_TYPE
2y
SET_PBIF

DFF

wue

L ¢—READ_EN

K 9 PB4/PB5 4 HHE K
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3.6 EHEETO

SERPETO 2 8 frih 1 e Ik 2%, #E A7 8 TOEN (PCON1[0]) LT A . B NER 8 TO K& e HATahft : %
g I 28 TO B U2 57~ H AU .

SEIT 38 TO R B E AR YE 2 /728 TOCSAZ. LCK_TMO (TOMD[5]5TOMD[7]) £ 7] LA FE 4 it od . MRz EX_CKI
BRI SR 5 28 AT ik 4 . 29 TOCSy 0, 48 4 i b 22 sk 5 2 1 2 I 35 TO B £95. 29 TOCS 2 1 HLCK_TMO
N0, EX_CKI &4 4fF i 25 TO B4hJE. 24TOCS/Z 1 HLCK_TMO M 1 (GBI 25TO SRIEL B E N 1), ikdk
RIRG A (I_LRC)frt . LS EMI T . (HiEZ%KE 10)

ERTEE TO BHehIE ToCS LCKTMO SERFEE TO SRIR
Instruction clock 0 X X
0 X
EX_CKI 1
X 0
| LRC 1 1 1

X 11 Timer0 B 455 S AE AR

BOREX_CKIFOE s R IR 240, 271723 TOCE (TOMDI[4]) £z ] LI et 28 T0. 4TOCER 1, EX_CKIS (i
P w A b ) BN o B e I 28 TO. (5228 TO WHEPIR B F AT, W 25 /7 25PSOWDT (TOMDI3]) £
BB, EREETO B EhEar LA T 2R PO 28, M#E IR 2 /EPSOWDT S A 0, TiarAiids PO 245 & 3 E
BfAETO, HATEPUTIRA G HERR. T AnasP0 5 322 i 27 f7 38 PSOSEL[2:0] i 1:2 $ 1:256 ke .

BENGERSTO 28T, EMARTO WEEBOA SRS BIFED . WREX_CKISRIR & a5 4 R 2 /EE I 45 TO0
FeRE, P A ZIE AR AT TR AN G 1 B, B2 SRR R TR SRR SR [R5 I %
TO mHEhE S HEm B, P 42045 ENYBAOSTHT /) il PO ZIE RS 25 TO, T iiasPO I FIHRAGD T 4. i
BT (EX_CKIZIHE AW Bl AT LA X IR o JETIBOE N, ER 8T MR & 515 S Bt EE, Fr
PAEX_CKIFIHI AR T UL T I B S AEX_CKIFIIIAR i RAE 2 AR L R A & .

e 2STO i, SAFESTOIF (INTF[0]) & BEE N 1 PRI ER 28 TO KR H . IR & A3 TOIE (INTE[O]) L 5
GIEAR# &N 1, SRAEFWIRIER, FHATHWRSFEF . EEREARS XN 0 BITOIF , TOIFA S#ER.

FERTEETO FIEHERI SWDTan ~ -
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l ———» Data Bus

A 4

EX_CKI Instruction Cloek ——{0
-_b, 0

ke | MUX ?HD—)1 MUX [—»  Timer0  |—» ToF
_’1

0
LCKTMO iD'T L
TMO CKS
0

WDT MU X » Prescaler0 > 1
i o WDTIF or
Confiquration Word, WOT —m Osc. 1 MUX > Reset G
T T »0
T PSOWDT PSOSEL[2:0] T
PSOWDT
WDTEN

K10 SEREETO SWDTZEHHE K

3.7 Timer1/PWM1/Buzzer1

SERTESTT 2 B W HiEsP1 1) 8 ALy e i 2%, A gl iR . e 25T 1% vl LU 77 2EPWMA1
it 5Buzzer! Hith . HEN 2T IS5 N GER 28T EH T S(T1rd) 5 E N 28T i 58% . BCE R 2$T1
ISR EN ST HAT AR A R .

TERT AR T FI s REEan F B s :

T1CS
/PS1EN — »DataBus

Instruction Clock
—0

EX_CKI MUX >

ﬁCE;D_N MUX » Timerl |[——>TIIF
l—m—
—» Prescaler1

[T

IPS1EN  PS1SEL[2:0]

h

11 ErT ST G5 RHE

SERT 2T A ERE T sUnT LARE FR 27 A7 28 T1EN (TACRA[O) A 8 Bl o SR8 T 44T HF )i, & MR 52 R 25 47
#T1CS (T1CR2[5])hr i€ &4 2 I B EKEX_CKIIAL. *4T1CSH 1, EX_CKIS ik #5 Ui #hi . *4T1CSH 0,
VU 5 A B A s B YR . MEX_CKIBGEIN, Wb e i 85T A B0AIR R i FAF 3 T1CE (T1ICR2[) M vE .
T1CEN 1, EX_CKIf & SR Bk 2k 25 T1. 4T1CEN 0, EX_CKIMMIE R F 4t 2 9d b e i 88 T 1
I EPYR R B E I BT 200, T AIAR P w] A — 25Xl B M Bh i . T3P WS N 0 BIZF 173
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/PS1EN (T1CR2[3I6L4T IF, Z 17 #$PS1SEL[2:0] (T1CR2[2:0])hz il PA k5 He /3 #1% 1:2 F 1:256. Current value of
TisrSneE P B T HUE vT AKS B Sz E Ar A7 25 PS1CVELAS .

SENT AT JRAEPI R R B B S AE IR, JFFMT10S (TICR1[2]) Ao 1, RIE#BRFAfA. T
TR AR e 28 T1 2 MEAAAE A A7 48 TMRY I UR (A 6 ek v %0 31 0x00. 427 /£ T10S (T1CR1[2])4 0, FoR
EREAE IR Y TFEAE, FHEMTIRL (TICRIADM S Y& N — ikt BT i, MTIRLA 1, f§(7AE
TAFARTMRY [RILAEE 2 0 BB A7 FE MW E T 4R B — A4, MTIRLY 0, @B #5T1 A OXFFFF4E
— AN

MER T N, S TUF (INTFRBDALS B E N 1 Hbr I E R 28 T1 KA N F4 . i BT AR T1IE (INTE[3])
PEGIEFRKBEEN 1, S KEFBHER LPATHBIRSER . EREASN 0 ZT1F, TUFA SWER.

SERF ST B 7 B F B Frs:

T1EN
T108=1, TIRL=x < 066 > 0x65 > 0664 > o < 0x02 < 0101 >< 0x00 > OxFF
T108=0, TIRL=0 <066 > 0865 > 064 > o < 0x02 >< 0101 ><0x00 > OxFF > 0xFE > 0xFD
T108=0, TIRL=1 < 0x66 > 0165 064 > o <0x02 > 0x01 > 0x00 >< 0x66 > 0x65 > 0x64
T1IF
7

Clear by firmware

K12 @Erf#T1 BFE

YA A PWMIOEN (T1CR1[7)f 41 E N 1 HIELE ¥PB.2 Z£PWM, PWM1 fith nl{ H TI/OIPB2. 4
PWM10EN=1, PB2 < HaS NN . PWM1 fith & SRS & B 2 22 PWM1OAL (T1CR1[B]) AL E . 4
PWM1OALA 1, PWM1 4 2K HF; PWM1OALA 0, PWMA T2 s B . PWMA [ 5 25 L 5 i 30 02 7 45
TR0 b5 25 LU A A PWMADUTY 4 5E - 24PWM1DUTY g 0, PWM1 1 H £ ToiE i « 24PWM1DUTY %y OxFF,
PWM1 iyl 2 0% 255 ERf 25T S et . s 2 HiTMRY MIs(E Ao . Bk, PWM1DUTY #8244/
TFEHETFTMRT. PWM1 HI45FHER IR

Timer1 Value —p

Comparator PB2

PWM1DUTY —W

PWM10EM
PWM10AL

K13 PWM1 Z5HHE &
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3.8

M A ABZIEN (BZ1CRA[7]) e 1, XA E FPB.2 &g 33hf, Buzzer! Hith nf LATEI/O HIPB2 fii
H. MBZAEN#E N 1, PB2 ¥ 2 AR NI, BZ1 HIMZ% &t 27 77 32 BZ1FSEL[3:0] (BZ1CR[3:0])hi &
ATDARTAE B eI 28T St s o 451 8eP1 #iih . 4BZAFSEL[3] N 0, T/ #iigeP1 it ik 5 77 4:BZ1 Hi.

MBZ1FSEL[3]N 1, eI 25T $i g = A BZA St o A 1 Pe A BT RS, 2 1 R 13 B2 1:2 31 1:256.
Buzzer1 Z5#HE R W1 T B

BZ1FSEL[2:0]

Prescaler1 — 0~7 MUX

MUX P82

1

C Lp
_,—)

Timert —0~7 MUX BZ1EN

BZ1FSEL[3]

BZ1FSEL[2:0]

14 Buzzer1 ZHHEE

AR 7

TAAARIREN (IRCRION#E BEE N 1 5, 2 AR LLab sk, mPB1 2 B3, MIRENIEE, PB1 K<l
EHEACE R, BON /O

LT ANR IR IR AL 2 25 IRFS7K (IRCRANS AT #% .« JMIRFS7TK A 1, LLAME IR AR & 57TKHzZ; 4IRF57K N
0, i 38KHz.

LLAMREIE VS SRS (W k) AR IR PB4 th BORLATiE#% . % /7 #3IRCSEL (IRCR[21)f7 1 HPBA 4 th £idi
0, AAMEEBIGAFIEPBY. M7 /7 4IRCSEL (IRCR[2])hi N 0 HPB1 #ith ##li v 1, LAMRE K AFAEPBT. 40
MR BB AR G P T«

IRCSEL=0 IRCSEL=1

PB1Data PB1Data ’7
IR Carrier IR Carrier

K15 ZLANRBI AR M vs it K
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3.9 {KEEMN (LVD)
NY8AOS51THTE HL A I 2% (LVD) P B RE Bf F r FBR k vfe, EE AR VDD HESF . 24LVDEN(Z5 47 28PCON[5])=1 i, VDD
HLE (A% T LVDS[3:0li& #£ (MLVD HL &, LVD%i &K, W RLVDH Wi s A, LVD Wik &6 2w, i
GIE=1, ‘e¥utblfE AT W IRSSFEF . BbAh, LVDSZEPIRZS S H nl Ul Rt %5 /7 23 PCON[B]3E 1781 . LA R 2

LVDZ: FIHE ] «
Lvos
— LVDIF
LD outpot
PCOM1[B]
Eandgap
K16  LVDZEMHER
LVDHL e R 0T -
LVDS[3:0] LVDL Voltage LVDH Voltage
0000 2.00V 2.03V
0001 2.20V 2.23V
0010 2.38V 241V
00M 2.79V 2.82V
0100 2.88V 291V
0101 297V 3.00V
0110 3.27V 3.30V
0111 3.58V 3.61V
1000 3.90vV 3.93v
1001 1.93V 1.96V
1010 4.04V 4.07V
1011 2.58V 2.61V
1100 4.13V 4.16V
1101 3.13V 3.16V
1110 3.45V 3.48V
1111 3.73V 3.75V

*£12 LVDHLEE#E

I L I R A
#— i LVDS[3:0] ¥ LVD /L
w0 KE CMPCR = 0x0A
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=4  #E PCON[5=1 (JF)3 LVD)
¥DU M PCON1[6] ¥ #F LVD IRA

HE: BZEENMNPEFREE, 52%%F LVDS[3:0])5, FEIE 50us (@Fosc) 7 738 IEHH IR A .

3.10 HEHESE
NY8AOS51HHR it & Fh A L 807 21 i S LA BRI N B0 S % [ . LA B (0 Ak S AR AN AR S N AT BL 5 GPIO3E =2

CMPEN(Z £# #sPCON[2])H T~ J5 FHAIAE F L3 . 24CMPEN=O(BRIN I, LU A . 24CMPEN=1 It}, Lt
wia M. EEHEREUT, A2 A S 2T

LB A S N PR

PS[1:0]

FBO o0

PCOMN[Z]
o

el

PB1 1]

PCON1[B]

01

—_—
—i
—_— =
—_—d 11
— -
—_—i
Bandgap —
[E—

il

NS[1:0]

17 LRARER S5

3.10.1 LhBABSHHE (Vref)
P 5 25 L IR Vref il L B R, SRBEAR % 2105 % K . RBIAS_HAIRBIAS_L T ¥ Vref (i f K fE
J/ME, LVDS[3:0)H T M 16 A IR 552 itk b — A
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VDD
//
RO R1 R2 R15 R16
L/‘v‘v‘v‘v—Q\AM—WM— o o0 —W—— \J
. L
RBIAS_H RBIiAS_L -

LVDS[3:0] ———|

MUX

|

Vref

B 18 Vreffifi ik

VreftHRBIAS_H. RBIAS_LFILVDS#E[3:0]. LVDS[3:0]/H T-M 16 N ZF H ik —4, WFERMR:

ooy | RSN | e Heo
0000 65/128 Vbp 33/128 Vop
0001 59/128 Vbp 29/128 Vb
0010 56/128 Vop 26/128 Vb
0011 47/128 Vb 21/128 Vb
0100 45/128 Vb 20/128 Vb
0101 44/128 Vb 19/128 Vb
0110 40/128 Vb 16/128 Vop
0111 37/128 Vobp 14/128 Vb
1000 34/128 Vop 12/128 Vb
1001 67/128 Vbp 34/128 Vop
1010 33/128 Vop 11/128 Vop
1011 50/128 Vbp 23/128 Vb
1100 32/128 Vop 10/128 Vop
1101 41/128 Vb 17/128 Vop
1110 38/128 Vop 15/128 Vb
1111 35/128 Vpp 13/128 Vop

YEB: VreffyiRZ=4%0.1V,
Eb A5 28 1 IEAH S N I PS[1:0]# % (317 2 CMPCR[3:2]) -

#13 SHEHE Vref ®FHE

RAGUT P
PS[1:0] IEfE%IA
00 PBO
01 -
40 Ver. 1.5 2023/03/10



(\) Nyquest

NY8AO051H

RAZA T PR

A PR FRTT I AT ASRAT LB it 45 R

10

Vref

1

K14 IEAEENERE
b 5 95 1 SRR\ FENSS: 016 52 (27 17 2$CMPCR[1:0]) -

NS[1:0] RABEA
00 PB1
01 -
10 Bandgap (0.65V)
1 Vref
R A5 AL RS

E e i o] DU LVDOUT (75 4728 PCONA[6])iE AT 5 11

—MURE A AR, Sy PRI I R AR

N T RIS AR B R L s, X B CMPOE(FF /7 #¥OSCCRI6]) A 1, 7R )5 PB2 K2 LB a4 th ISP R4

311 Bl M Era% (WDT)

NY8AOSTHH A —/N R AL IR S WD T . 1Tk % & 5 EIRG HERTC %, e HUAR sURTHE AR

R WDTHS e 4k TAE.

WDTHEM I B 717 i GE sl 25 1h . JWDTHECE 7= A RER, ERFHATERE S, HEBAIET IR AT LUE T %517 2%
WDTEN (PCON[7)ALR$zH]. tbah, WDTHER & RIHLE] AT LLE AINYBAOSTHEL A& H H 75 — ML B 7715 g g i

Wrigsk. RN, fEWDTHEN 5, Z5/743/TO (STATUS[4])AR #iE kR 0.

WDTH#E S HAR 2k th I ANC 8 7ok i, AT LASE: 3.5 = Fb. 15 =ZFb. 60 =Fbok 250 =FP. W d ki 4igs 0 4>
BeZEWDT, W] DAZEK KB . S8 1 B AN SAESPSOWDTAL, Fir#iss 0 #r Bl WDT. Ti4iss 0 it
WDTH 204 bt %5 47 28 PSOSEL[2: Ok, HU TWDTHEN HLH . i BWDT#E N E AZNYSA05TH, 44k

FMNA: 15 1: 128, HInRWDTHERHHKWINYSAOSTH, NI Miid A M 1. 2 5 1.

256,

AT Ags 0 L AWDTH, $UTCLRWDTHE 2K iERWDT. Tia45ies 0 - BB/ TOkRENM N 1.

WA P kB RTWD TR HLE], [EWDTHEER )G, ZFAMWDTIF (INTF [B)AE & E N 1. IR ZF/A2EWDTIE
(INTE [6])ZFIGIEAZ AR & & v 1, MIalger=E g k. BERIE LR 0 5 AWDTIF, WDTIFA &4#EER N 0.

3.12 il

NY8AOSTHZ (it —Frhlbr: — MR A rhbr, 55— Rl A AFp k. BPF i AT 15 INTSE o A4 o 7 0 B

BVaYiil
® Timer0 %iH7 7 Wi .
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Timer1 {547 71 W7,
WDT 7

PBAi AR A A W
CASHIE T TPANS

LVDH ¥,

GIER 2R Wilfetr &, LAUN 1 A RefE R Wi ohfe. GIER LUETENIFE 21 &, JEidDISHELIEkN 0.
AT IR 2INT G, TLIRGIERE 1 E2IEMRAE, N K48 2#0 R Al 0x001 B2 [N, GIEK HINY8A051H
HENERRNE, X PR E TR W R A P i P IR 5 R T B S — AR A L R RETIE . AT LR 2%
WEGIVEN 1 FFIR Al FEIAHAT T .

RAEATATRE S T, R WTRR E E AR RINTF AR A R BN 1o ZATEE M 0 5 N AL AT A28 BN
Fo K, P AT DU SE R 27 A7 2 INTFSRAGF IR A 0 51 RS i o sp 45 8 . T = U MR Wi s A A7 25 INTE
IR BB 1 B, A 2 BRI B T W AR 2 o G R p A e 2 A2 2R INTERUAR A 5 B 1, GIEH N 1, ¥k
AR, T 253528 A 0x008 HFiEL. [FIRF, NYSAOSTH:H: H 0GR 17 e GIEA AE . Qi AR B sk
PR, AT LUEFHENIFE S1E IR S5 F2 7 13 — %484, KGIERE Y 1, I Fu v oA o i 4 - 20
NY8BAO51H. &4 RETIELAUE W IRSIEFF G — %482, BHGIEREN 1 IR \FEIHHATF5.

FHP R ENE A AN GEERETIERS < 2 A, KO8 Wik S5 F2 7 IVENIFE 45l 1 5 P T, (HRETIEHRS/EISR
Bk L S T R A A e AR B, R e IR G AT RE R RIS R

3.12.1 Timer0 %5 H M
Timer0 %t (M 0x00 3| OXFF) &% B T TOIFA . (R TOIEMGIERE N 1, NI R gk .

3.12.2 Timer1 f&4r A ¥t
Timer1 {67 (M OXFFE] 0x00) ¥4 B 225 T1FA . WRTIERGIERE M 1, MK F L A 71 K

3.12.3 B 1S#86 Pl

HWDTHEE R H A E 7k WD THN = AL i Wrig KiIny, e E HF A HWDTIFAL. W RWDTIEMGIERE A
1, DUDKE Kb B L o i 5K

3.12.4 PB I NIRESHZ T
MPBx (0 <x<5) BlE %NS AR () 2- 77 28WUPBXAZ B A 1 I, X L83 2 /O 5] A1 () H AR 1k K
W E 17 esPBIFf7 . I RPBIEFGIERE N 1, N AB I R Mg R . Ty 4PBO [FiN &% By H- ARk by
FIANER R Wi, A0 W AR £ EISH2E 1EPBO HSEAS AL R
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3.12.5 4MER TR

HRAEEIS=1 FIINTEDGHIEC &, /05| PBO ik 5 1 ROLHs K 5t B 25 A2 A2 INTIF, G RINTIEFGIEBRE N
1, TP AbFE b A s =R

3.12.6 LVD H1l§t

VDD HESHK TLVDH RS, LVDAREALH &A%, w74 LVDIF=1. W RLVDIEFMGIEWE N 1, XA
TR AL B

3.13 IRFIECE

K ANYBAOSTHZ I #1IC, A% (Frosc) FMEHRZN (Frosc) WHIEFREANRGIRY (Fosc). W H{EFHosc
IR 8 N ERCIR 8% (I_HRC). W A{EFLoscHIIRY 28 2 WEBIKRCHR ¥ #8 (I_LRC).

(1) STPHOSC(OSCCR[1])=1 will stop Frosc
(2) Frosc will be disabled automatically at Halt mode

Configuration word,
High IRC Frequency

20—
18M - SELHOSC Configuration Word,
o1 —— (OSCCR[0] Instruction Clock
AM » AL
22—
Tl ———f-]
Fhosc
g MUX Fosc . E js;

|_LRC 32768 Hz ———=
Flose

K 19 NYSAOSTHIE % HC B 45+ 1&
| HRCHi IR H=AEC B 7k e, AL 1M, 2M. 4M. 8M. 16Mzk 20MHz.
MIEFE_LRCHS, FHAELDL 32768HZ A H 0

IRIE 25747 2 SELHOSC (OSCCR [0 HIME, AT ik FEFHoscE FLosclE A RSk % Fosce 24SELHOSC A 1 i, ik
¥ FrosctE NFosce. HJSELHOSCH 0 B, %FEFLosclE NFosc. — EfiEFosc, RIGHCE FHIE, 5L BHFINST
7] PAs&Fosc/2 BiFosc/4 .

3.14 TEER

NY8AOSTH (It 1 DUl A T R i 45 B2 FH AT 48 FL 0 A8, 0l IR A, 1t AL ORI AR
PR IEH R oy e TR, R AR i e OV IR S, DA ThE. EAR ML SR, NYBAOS1H
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Rt iU R, B T €I 4R TO/T /% [ 140 I 25 LUOE Ine e . 72 BEIRAE N, NYBAOS 1H:KE HEHR FL 2 41
PSSR AP BRI 85 i A L R O

INEEE 7S (R M I N S

3.14.1 EHEER

Reset Event :

One of Reset
Event is occured

oy

]
-POR !
-BOR ! Reset
-LVR ! Reset Process is complete State Resel Process is complete
-RSTb pin enter low state | Startup Clock=Fast Startup Clock=Slow
-WDT timeout 1

e i ————

'y

One of Reset

g

Event is occured

r _______________
Wakeup Event:

- WDT timeoul interrupt

- PB input change interrupt |
~INT intemupt

————————

OPND[1:01=01

SELHOSC=0

OPMD[1:0]=01

OPMD[1:0]=10

SELHOSC=1

SELHOSC=1

Standby

OPMD[1:0]=10

SELHOSC=0

‘ Mode

; i

1 1 I}

: Wakeup Event :
1 -WDT interrupt

TOImM overflow interrupt

One of Reset

Event is occumed

i INT interrupt

K20 DURh AR

-PB input change interrupt

_____

—————

KRR EALFA I HE AR E T, NYBAOSTHAEE IE # M X i =0 N i BT 7 . BB ek
BRI S S A B ke . R R S ONI_HRC, NY8AOSTHE #E N IE# R, 4n 5 shit &b
I_LRC, NY8BAOSTHKf#t NZ @A . FEIEH BT, HNIRBt R = IERET UL Fnosc/E N R GtHR %, LRGN
PR AR Ao i K o 7E b BT A o B A R B RS 5 AR 7 56 BN Y 8AOS 1 HEKE 1 N TE 5 A5 X

54 (K4 AT R F Frosc A FTA 4 BB B 1T DL 3= Sl AR 4 AR 7 A HL A BB A
FrosclliAb T3l s IRA& IFIE AT -
ICH#E 15 0 2 27 77 #8SELHOSC (OSCCRIO]) A ¥ #e Ay id i X .

ICH] 3 3 4 F2 27 17 28 OPMD[ 1:0] (OSCCR[3:2])A 1 e My R ALl R AR A =X
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3.14.2

3.14.3

® T SERFAEIAIRI A, NYBAOSTHTLE AT IE H AR = o] R A ARG 81 o (RIRFH IR ER 2 Timer0 K4l X
FEIE R 15 B LCKTMO Ay 1 AR B (B B 7 Timer0 YR & N 1 KSLH .

B

WIS 0 RFAFHSELHOSCAL, NYBAOSTHIG#E NI, fEMHEER T, AW EIIFE, Floschiii AR %
P s E R RRICIZ 1T BRI, FroscliAN2r A BI#NYBAOSTHIC . HILTEM RN, HF S 0 £%
17 % STPHOSC (OSCCR[IN it — L BRIh#E . HFFERMZ, Bkt N8 s U F 15 1k Frose, 415Gk
NI, SR 5 I I FHoscBl % AR T R 24k 4t

® JE A AT R I TFrosc T 4 EIAE L AT DL 3 2 AR 4 AH B AR A e AT o

o EidE 1 ZEHIEIESTPHOSCAL, FroscH] LA#E < .

® ICTHEiT L 172 OPMDI[1: O] Y] #e Sy R LA X B IR A 2K

® [CHHITE 1 FEAF (74 SELHOSCY e My 1E % Bk

FHUER

W5 N 10b £ A7 HHOPMD[1:0117, NYBAOSTHAGHE NN, ST, TERFHUER T, FroscAN4 H B
NYBAOSTHIE I, F P L2 MEE B IE S N 1 R HAFESTPHOSCAL, L5 1EFrosck ¥ 2 A7 45« KB4
NY8BAOSTHI A1 FEl IS B 224 5C 1A, GnTOEN/T1ENGZ 4 ¥ B oy 1 W sE I E85 l iz fE . Rtk Timer0/Timer1 Z /5
NY8AO5THAE M, {5 1/ H % /7 2 TMRO/TMR . FinstlH T TimerO/Timer1 f At it & 1M 5

® AT IS LR — LU SRS R R DURR A AR N (1 B HR A B A7 R

FEHEN 1 EHIERSTPHOSCHIFrosc A LA#E = ]

FLosc/i PR EFIE IR I R E M .

Ui DL AT IR BLICE A R H LA e i -

(a)Timer0 it i/Timer1 AL (b)E 1 HIEERS i (c)PBH NARZS S b (d) A& AR INT SR8 Hh e
(e)LVDH 7,

® (NS, WSELHOSC=1, ICH#[HIE | EHHX, WSELHOSC=0 N/ICHK a5 312 i
o NEWHBERIRGHENA (EW FSHNSHBIEH), JFAER— I AR,

3.14.4 EEIRMER

BT #ATSLEEPHE 4 Ei 5 N 01b £ 247 #OPMDI[1:0]£7, NY8AQ51H¥HE N HEARAR . 7E#E NHEIRIE R )G, 2
1E4%/PD (STATUS[3) KR A 0, 2947 25/TO (STATUS[ANA X B N 1 HWDTHHE B AR B 1E

FERERRAE NN, A A R R P, $8 AT /2 4% 1L 1) HINYBAOS1H A it ik — LeAp ik S A e it o [R] 1tk
HEARAR T NYBA0S T H AT k5 4 Ha A AR =
® JRAPUATIFIL, FrAAMEIRIHOCH .
® FroscHlFLoscPi# # H 35K .
®  WUE DL AT —{RIBLICE §E M MEAR AR 3 e i -
(@)& [ TS ikt (b)PBH NIRZAS A W () R AINT AR 7 .
o MHEIRMIAMEE S5, WSELHOSC=1, ICKEIEEIEFEN, WSELHOSC=0 ICH[E 5 212 d i .
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PEE: B LI —75$F B STPHOSCH-HN IR
& AEWHBARIREG I (IR PR/ B 1D, IR — I AU

NY8AO051H

3.14.5 MR E i A)

A ASE P M R A A2 I (8]0 16*Fosc, i1 T AL N FroscEBFLosc /37817, PRI TE T AR WU UM i A 2
i) o

TENYBAOS5THE N FFHUIR A Bk EARAR 2 AT, P AT ASATHE 2 ENL. TEIXFRHFH IR, NYBAOSTHHE k4 £

- 0x008, LA 7E ML f5 AT T IR 95 A2 7 o G SR AE BE AR LA SN BE HRASE X 2 BT HATDISIHE 4, U ZE MR 5
PAT R — 484
3.14.6 HRAEBMER
VO b (R MR 0 F
B EFER 1B AR RepAE REARAR N
Frosc firhe STPHOSC STPHOSC KA
FLosc fa e fiEise ffige ENi
R4 AT AT AT &1k &1k
TN 2% 0/1 TO fiife /T1 fige | TOfHiRe / T1 fHige | TO fsike / T1 ffige ENi
WDT EWUMWDTERE | ABUMWDTERE | ASUIWDTERE | EHUAMWDTIERE
HER FEHAEREAL REHRA REAL R AR BE AL KHAFTH
- Timer0 ¥4
) &E?%;?ﬁ - WDl
it P )5 - - - DB L s :;E;ﬁu)\lilﬂﬂlﬁ
-rili
-LVD
£16  BAEBE
3.15 HAr

YPUFAE S AR R LR, NYSAOSTH £t N AR A FETF 8 S Ar 51 -
® VDDA IE] EFRRE, I R AL,

® Y T AEH AR T P i BRI, H IR S A7

® RSTb| i AME T

® WDTEI & A7 .

BEAk, T & A7 S AERAIAR E AR RIS, & A7 3R 2GR E B IR A . RSB/ TOM/PD AT LURYE Z A7
FARAIIAL . [TOFI/PDHIE L AR R FAF AR R

46 Ver. 1.5 2023/03/10



(\\) Nyquest NY8AO051H

Event ITO /PD
POR, BOR, LVR 1 1
RSTbEAL (TARRED AR AR
RSTb&E {7 (HEARRZA) 1 0
WDT# HE A CTAERED 0 1
WDTii A7 (HEARAR A D 0 0
PITSLEEPTE 4 1 0
HATCLRWDTH 4 1 1

# 17 [TOFI/PDAEFIAH G FH A
SO FEM R, NYSAOSTHE IR R AL#RE . TR ARE IR 4%, M1 — A R i fe e .
XA AR RR O T = BN TR], & = AL BCE T e, XA AR RE 2 140us, 4.5ms, 18ms, 72msEl 288 ms.
TG eskaE G, NYBAOSTHH I — 2% K5 Fosc ) 16 MBI E I (OST, k& iashistal), &AL FE 5.

FOR
L‘?E\
LUK INIT

Yoo

LVREN—] Vl_/z_/
a3
FBS ppDRST -
RSTEH—
= CHIF RESET
1.3
WD _CH— HOTRST . o poWerE R gf ;rlltf:lgl" | '?DNE
WO TER— r reset time Time FU_CLK
I_=
CLOCH
L zET_TOE

K21 R B A AR AR A

NAEVDDZEANG T, U HRSToSE AL, i FE.

® FIRMEA KT 40kQ.

® R1 {E=100Q ~ 1kQKS, F4BH1IE K, ESDEHSME S NE AT .
® D {HHIZC REAEVDD s HU P L.
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VDD VDD
DZS R%
R1
AN\ — RESET
cC ——
0.1uF
A\ 4

K22 AR H R AN
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NY8AO051H

4. HEWE
NY8BAO51H % Fit i FIFE 7 #2041 55 ISR K I 2 o

BAERF BAIERF
8 BAE R | #r& He 23 A#| &
1|2 1|2
FARIES FAR#ES
ANDAR | R | d |dest=ACC &R 1 Z | ADDAR |R|d |dest=R+ACC 1 12,DC,C
IORAR R | d |dest=ACC|R 1 z SUBAR |R | d |dest=R + (~ACC) 1 |2 DC,C
XORAR | R | d |[dest=ACC © R 1 Z | |IADCAR |R|d|dest=R+ACC+C 1 |ZDC,C
ANDIA i ACC =ACC &i 1 z SBCAR |R|d |dest=R + (~ACC)+C 1 |ZDC,C
IORIA i ACC =ACC | i 1 Z | |/ADDIA i ACC =i+ACC 1 12,DC,C
XORIA i ACC =ACC @ i 1 z SUBIA i ACC =i+ (~ACC) 1 1ZDC,C
RRR R | d |Rotate right R 1 C | |ADCIA i ACC=i+ACC+C 1 12 DC,C
RLR R | d |Rotate left R 1 C SBCIA i ACC =i+ (~ACC)+C 1 12 DC,C
BSR R | bit [Set bitin R 1 - DAA Decimal adjust for ACC 1 C
BCR R | bit |Clear bitin R 1 - CMPAR |R Compare R with ACC 1 Z,C
INCR R | d [Increase R 1 4 CLRA Clear ACC 1 z
DECR R | d [Decrease R 1 4 CLRR Clear R 1 z
COMR |R | d |dest=~R 1 zZ Re#e
KEFES NOP No operation 1 -
BTRSC R | bit [Test bit in R, skip if clear 1or2| - SLEEP Go into Halt mode 1 | /TO, /PD
BTRSS R | bit [Test bit in R, skip if set 1or2| - CLRWDT Clear Watch-Dog Timer 1 | /TO, /PD
INCRSZ | R | d |Increase R, skip if O 1or2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 1or2| - DISI Disable interrupt 1 -
HHfEX TS INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR R | d [Move R 1 4 Return from interrupt
RETIE 2 -
MOVIA i Move immediate to ACC 1 - and enable interrupt
SWAPR | R | d [Swap halves R 1 - Return, place immediate
RETIA i 2 -
IOST F Load ACC to F-page SFR 1 - in ACC
IOSTR F Move F-page SFR to ACC 1 - CALLA Call subroutine by ACC 2 -
SFUN S Load ACC to S-page SFR 1 - GOTOA unconditional branch by ACC | 2 -
SFUNR | S Move S-page SFR to ACC 1 - CALL adr |Call subroutine 2 -
TOMD Load ACC to TOMD 1 - GOTO adr |unconditional branch 2 -
TOMDR Move TOMD to ACC 1 - LCALL adr |Call subroutine 2 -
TABLEA Read ROM 2 - LGOTO adr |unconditional branch 2 -
£18 IMLWE
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ACC: Zngs.
adr: BBk,
bit: —A~ 8 A T AFEERMIIAL T
C: BEL/fENL.
C=1, k8L RAEMNL, WIEIELS R EAMEN .
C=0, MEIGAARRAEDN, WikiEL RAMEN .
d: Hiz
#d= “07, 4547 NACC.
#d= “17, GRAENRTF74.
DC: #Fifibric.
dest: H#¥r.
F: F GURIRFPRTIREZF 472, F {H )y Ox5~0xF .
i: 8o RIS %k -
PC: FEJ7it4ids.
PCHBUF: &7 1H&as it i g2 i o
IPD: HLUE T WrAR AL
/PD=1, HJEF =B CLRWDTHR A AT .
/PD=0, SLEEP#4#4T)5.
Prescaler: TiZr#ii#s 0 43 4%
R: RULH4FHRIN AR AT 4745, R{EY 0x00~0x3F .
S: STUHFFAIIRE 735, SIHAN 0x0 ~ OxF.
TOMD: TOMDZ 7728
TBHP: ROM/& A7 H FrHihil: o
TBHD: ROM= 1 H A ik il 47 B
ITO: i a8 bR AT
/TO=1, HJE F7tek#h4T CLRWDT =k SLEEP 54 )5 -
/TO=0, WDT %t .
WDT: &I it 8.

Z: HEWRE.
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
1EE ADCAR R,d Bk ADDAR R,d
BAEHL 0 <R <KL ®63 EEHL 0 < R <63
d=0,1. d=0,1.
AR R +ACC + C —>dest AR ACC + R—>dest
R R Z,DC,C R R Z,DC,C
i B ACCHIRHHEAI ik : #d="0", 45 1t ] ACCHIRIN:: #d="0", &5 FAFN
fFANAce; #7d="1", ZRHFNR" ACC; #d="1", ZERHFNR"
Jil 1 1 J& I 1
2441 ADCARR, d 2441 ADDARR, d
PATTR 21T PATHE A1 -
ACC=0x12, R=0x34, C=1, d=1. ACC=0x12, R=0x34,C=1, d=1.
PATIRS S PATHE LG
R=0x47, ACC=0x12, C=0. R=0x46, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with
Carry ADDIA Add ACC and Immediate
TV ADCIA [ s ADDIA i
HAEEL 0 < i<255 BRAER 0 < i<255
HAE ACC +i+ C—>ACC BRI ACC +i—>ACC
ARAS T Z,bC,C RS T Z,DC,C
] ACCHI 8 fir 2 By ghhrmik, &5 B H] ACCHI 8 fr rBIhnik, 255847
RIFAACC ANACC
J& 1 Jil 19 1
2545 ADCIA 25451 ADDIA
PATHE 10 - PATTR 2T
ACC=0x12, i=0x34, C=1. ACC=0x12, i=0x34, C=1.
PATHE S S5 PATIRS )G
ACC=0x47, C=0. ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bitin R
B ANDAR R,d B BCR R, bit
PAEEL 0 <R < 63. P 0 <R <63
d=0,1. 0 < bit <7
PAE ACC & R —dest HlE 0—> RJbit]
ARAS R Z R -
ijﬁﬁ)a ACC*DR{@’Z“E”E%; %d=u0n’ éjﬂ:l:% -I/E‘EEU% ){%R%ﬁ%%mbit{j(oﬁ'?)ﬁ% 0
ENACC; #Hd=“1", ZRHENR J& 3 1
JAHA 1 24451 BCR R,B2
N PATFE A
2451 ANDARR, d R=0x5A, B2=0x3.
PATTE L AT HATHE A 5
ACC=0x5A, R=0xAF, d=1. R:oigzm'
PATHR A )5 '
R=0x0A, ACC=0x5A, Z=0.
ANDIA AND Immediate with ACC BSR Set Bitin R
ES ANDIA i TEE BSR R, bit
BRERL 0 < i<255 BREAL 0 <R <63
0 < bit<7
PAE ACC & i—ACC
7 1 — R[bit
- 7 BefE [bit]
R -
i E A NE g “ L . N
i ACCHI 8 fir 7 B $ifi 578 5 P B RAF A7 A5 I bitfir
JE 3 1 JA A 1
e ANDIA i 2545 BSR R,B2
PATFR A1 PATFE A1
ACC=0x5A, i=0xAF. R=0x5A, B2=0x2.
PATHR A )5 PATHR A )5
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear CALL Call Subroutine
By BTRSC R, bit {EVE CALL adr
R 0 <R <83 e 0 < adr <255
0 < bit <7 il =
. . . L . HeAE PC + 1 — Top of Stack
e Skip next instruction, if R[bit] = 0. {PCHBUF, adr} —> PC
RZS R - RES T -
Wi 1 AR FE 4, N 0Bk T —2%48 Ui THREFRA, Bk E i hEPC+H1
% JEARRT, AR5 8 ArSr Rk,
FE 1 1or2 (BkiH A PC[7:0], ¥ PCHBUF[1:0] & A
PCI9:
Z&45) BTRSCR, B2 Clo:8]
G4 1 ] 2
42 244 CALL SUB
PATHE A Al PATHR ATl
R=0x5A, B2=0x2. PC=A0. Stack pointer=1
PATHR 2 )5 PATHR L )5
HTR[B2]=0, NFE4 1 AHAT, PC=address of SUB, Stack[1] =
PR B G & 2 TFAEHT AO+1, Stack pointer=2.
BTRSS Test Bit in R and Skip if Set CALLA Call Subroutine
iy BTRSS R, bit YRV CALLA
HAEH 0 <R <863 AR -
0 < bit <7 Beffe PC + 1— Top of Stack
HfE Skip next instruction, if R[bit] = 1. {TBHP, ACC} - PC
RZS R - RS T -
i BrIREE 4, R MBkiE R — 448 B TR . R [ HhEPC+1
A FEANERT, AR5 #TBHP[1:0] WA
=0 Tor2 (B 4 PC[9:8], KACC It {E#PC[7:0]
2441 BTRSS R, B2 Jel 1 2
Y2 2545 CALLA
843 PATHR 2T
PATHE A BT TBHP=0x02, ACC=0x34.
R=0x5A, B2=0x3. PC=AQ. Stack pointer=1.
PATHR L 5 PATHR L )G

HFR[B2]=1, M4E4 2 AN #4T,
HENES 3 T MEHAT.

PC=0x234, Stack[1]=A0+1, Stack
pointer=2.
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CLRA Clear ACC CLRWDT Clear Watch-Dog Timer
E CLRA jE CLRWDT
BRAEEL - ERAESL -
e 00h —> ACC e 00h — WDT,
1> Z 00h —> WDTTHisr#iids (FHHE)
1—/TO
N ‘j’(ﬁ}
S z 1->/PD
A ‘»3_:,3;,’ ;\‘_TE‘ AN “qn
;ilﬁﬁ); ?CC/IEJ%\ Zhr B E T 1T0. /PD
o L EWDTH 42 R B 458 [TOR
41 CLRA JPDFF &L 1"
PATIE A AT
ACC=0x55, Z=0. J 1
PATIR L )G %541 CLRWDT
ACC=0x00, Z=1. PATHR A AT
ITO=0
PATIES )G
ITO=1
CLRR Clear R COMR Complement R
Ey CLRR R i COMR R,d
BREEL 0 <R <63 BRAEEL 0 <R <63
L ff 00h—R d=01.
1->Z ik ~R — dest
ARAS T V4 AR B z
i FHBRREE, Zhr S ET” T RZEAFILEURN, 45 HL77Ad:s
JE 1 d=“0", Z547EAACC;:
2545 CLRRR d=“1", ZERHFAR
A1 4T . 1
R=0x55, Z=0. . COMR. d
BT L R el it
R=0x00, Z=1. SECNK
R=0xA6, d=1, Z=0.
PATIES )G
R=0x59, Z=0.
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CMPAR Compare ACC and R DECR Decrease R
Bk CMPAR R {EVE DECR R,d
BAEEL 0 <R L B3 BEAEH 0 <R L B3
EAE R-ACC— (No restore) d=0,1.
RES T Z,C (S R -1—dest
L ACCHIRLLA:: #UTACC-R, R IR T z
ACCHIRIME, RAEZFICH &AL 1t B3 R, 25d="0", 4% 1EANACC:
#d="1", Z5RFAR,
JA A 1 JE A 1
2451 CMPAR R %1 DECRR, d
R=0x34, ACC=12, Z=0, C=0. R=0x01. d=1. Z=0.
s WIS
R=0x34, ACC=12, Z=0, C=1. R=0x00, Z=1.
DAA Convert _ACC Data Format from DECRSZ Decrease R, Skip if 0
Hexadecimal to Decimal
TE: DAA 1Bk DECRSZ R,d
AR - HAERL 0 <R <63
B AE ACC(hex) = ACC(dec) d=0,1.
RE M C AR R-1—dest,
. Skip if result = 0
B W Bongs 0 16 i EoE B o1t
; Ny y AN -
WL S BAERE RS e .
= i BH R Joi#hik, #d="0", 4534 NACC;
e #d="1", HRFAR, #4EN0"
Jil 39 1 Mk~ — %484, HATNOPHE
505 ADDAR R.d & X 40 2 BT RIA A
DAA JE A 10r2 (ki)
WATHR A0 : 2441 DECRSZR, d
ACC=0x28, R=0x25, d=0. )
PATHR L S5 43
ACC=0x53, C=0. TS 4 7
R=0x1, d=1, Z=0.
WATHE S5

R=0x0, Z=1, #/EL R N0, F54
2 Wk .
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DISI Disable Interrupt Globally GOTO Unconditional Branch
VEE DISI 1Bk GOTO adr
HAEH - BAERL 0 < adr<511
¥elE Disable Interrupt, 0 = GIE 1 f {(PCHBUF, adr} —> PC
RS - AR B -
i) GIERLE )y 0. Kt ] T AL A, OB B ML
JE A 1 = APC<8:0>, PCHBUF[1]Z:A
A4 DIS| PCll
PATIE AN
GIE=1. JE 7 2
Hirt o o 5070 Level
e PATHR AT
PC=A0.
PATHE LG
PC=address of Level.
ENI Enable Interrupt Globally GOTOA Unconditional Branch
R ENI L GOTOA
BAER - HAEEL -
e AE Enable Interrupt, 1 = GIE Bk {TBHP, ACC} > PC
R R - R T -
i BH GIE®RE N1, JFiaaRH W L] Tk ke 4, ACCIHZEN
FE 1 1 PC PC<7:0>; TBHP[1:0] 1% A
P :
. ENI C=o8>
PATFE A1 JE A 2
GIE=0. -
" 2545 GOTOA
PATTR S )5 - PATFR A i
GIE=1. PC=AO0. TBHP=Ox02, ACC=0x34.
PATHE S G
PC=0x234.
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INCR Increase R INT Software Interrupt
Bk INCR R,d L INT
HBlEEK 0 <R <63 BEVER -
d=01. SR PC + 1—> Top of Stack,
(e R+ 1—dest. 001h—>PC
RES T z RAS R -
1Y RIEH, $d=0", GiRAFAACC: L BT R A . S A R [ 3
#d="1", HRIFAR (PC+1) JEA#RTH, #RJ5# 001H
}%Hﬂ 1 E‘Ji’@ﬁk%ﬂé)\PC[QO]o
24451 INCRR, d JE A 3
PATHR AT 25451 INT
R=0xFF, d=1, Z=0. PATHEA 1L :
PATHE S )5 - PC=address of INT code.
R=0x00, Z=1. PATHR 2 )5
PC=0x01.
INCRSZ Increase R, Skip if 0 IORAR OR ACC with R
A INCRSZ R,d R IORAR R,d
BAER 0 <R <63 AR 0 <R <63
d=0,1. d=0,1.
i R+ 1—>dest, #HlE ACC | R—dest
Skip if result = 0 AL Z
R T2 - i BH ACCHIRfiEZ &, #d="0", 4
B RGN, #d="0", 447 \ACC: FPAACC: #5d="1", SRR
#d="1", SFRAFAR. &R0 JE 1 1
bk 3+ — B A = B A
I 1 or 2(skip) PATHE A Al
\E\SWJ INCRSZ R, d R:OX50, ACCZOXAA, d:1, Z=0.
2=l A
%2 PATHR 2 )5
a4 3 R=0xFA, ACC=0xAA, Z=0.
PATHE L AT
R=0xFF, d=1, Z=0.
PATHR L 5
R=0x00, Z=1, RZHE N0, FFBk
d1E4 2
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IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC
Bk IORIA [ PEVE IOSTR F
HAEEL 0 < i<255 BAERL 0 <F <15
#iE ACC |i—ACC e F-page SFR—ACC
RES T zZ RS -
] ACCHI 8 firsr B ifieRiz by, 455 GEE A4 F IS 2R 2717 2 O FIL(E 45 ACC
fEANACC JE 3 1
JE 1 2451 IOSTR F
N : PATHR ATl
Hp IOER_IA;A;L F=0x55, ACC=0xAA.
PATHRA A - e
; PATIEL )G
i=0x50, ACC=0xAA, Z=0. E=0x55. ACC=0x55
PATIE L )G : .
ACC=0xFA, Z=0.
10ST Load F-page SFR from ACC LCALL Call Subroutine
Bk IOST F Bk LCALL adr
HAEEL 0 < F< 15 BERL 0 < adr < 1023
PAE ACC — F-page SFR PAE PC + 1 — Top of Stack,
adr — PC[9:0]
R TR -
n . o - g RS -
Ui W ¥ ACC HIE T 25 F T TH 45 7k 25 47 2% - i ‘
] Ui 1 KIFH TR . BKRPCH A
JE 19 1 T, SRJEH 10 477 B 33
PC[9:0].
24451 IOSTF .
PATHR AT A3 2
F=0x55, ACC=0xAA. 24451 LCALL SUB
PATIES )5 PATTE L AT
F=0xAA, ACC=0xAA. PC=A0. Stack level=1
PATIR L )G

PC=address of SUB, Stack[1]=
AO+1, Stack pointer =2.
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LGOTO Unconditional Branch MOVIA Move Immediate to ACC
Ty LGOTO adr B MOVIA i
P 0 < adr < 1023 PEAF 0 < i<255
(S adr— PC[9:0]. 238 i—ACC
RS R - RS R -
. i B 8 7RI 44 ACC
LA i A URVAIE I o 1
P10l 341 MOVIA |
JA A 2 PATFE A1
Z& 45| LGOTO Level i=0x55, ACC=0xAA.
PATFE A =R =
PC=A0. ACC=0x55.
PATHR A )G
PC=address of Level.
MOVAR Move ACC to R MOVR Move to ACC or R
ies MOVAR R Y MOVR R, d
BEAL 0 <R <63 R ERL 0 <R <63
e ACC—>R d=0,1.
RSB _ EaE R — dest
N ‘jtﬁé
B ACCILIi#R WA ‘
FE 1 i B RIR{EZAd, #:d="0", &5 514 NACC;
. #d="1", ZiRIFANR. 5T,
Al MOVAR R SRS AR Z AR 75 0.
HATHE LA :
R=0x55, ACC=0xAA. JEIA 1
PATHRE A )G Z445 MOVRR, d
R=0xAA, ACC=0xAA. PATIE AW
R=0x0, ACC=0xAA, Z=0, d=0.
PATHR A )G

R=0x0, ACC=0x00, Z=1.
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NOP No Operation RETIA Return with Data in ACC
HiE NOP ik RETIA [
G -- BAEE 0 < i<255
e lE No operation. e i—ACC,
RIS TR - Top of Stack — PC
BiH] TR ARAS -
}%/ﬂ;ﬂ 1 DY S NN AV N N7 I N
. Ui WS HGR A . 8 A 37 B B AE 44
k. NoP - ACC, KTiHiltAPC, GIEH&
PATIR A I % 1
PC=A0
YIRS IR JA 2
PC=A0+1 %5451 RETIAI
WATHE 210
GIE=0, Stack pointer =2, i=0x55,
ACC=0xAA.
PATHE S S5
GIE=1, PC=Stack[2], Stack
pointer =1, ACC=0x55.
RETIE Return from Interrupt and RET Return from Subroutine
Enable Interrupt Globally
B RETIE B RET
A - B -
o Top of Stack — PC (e Top of Stack - PC
1—>GIE AL -
AR T - - N o
e TFREFIRE, FRTIEHNAPC
L FRIE [, AR T A PCIRII i .
P Jii 34 2
HE A 2545 RET
I
A 2 PATHE 10 -
24451 RETIE Stack level=2.
PATHE 10 - WATHR S )5
GIE=0, Stack level=2. PC=Stack[2], Stack level=1.
PATHE S G

GIE=1, PC=Stack[2], Stack level
=1.
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RLR Rotate Left R Through Carry
TEVR RLR R, d
BRAEEL 0 <R XL B3
d=0,1.
¥elE R[7]— C, R[6:0] — dest[7:1],
C —dest[0]
| R
b7‘b6‘b5‘b4‘b3‘bz‘bl‘b0%—
RS C
Wt B WIEAIRIEH 2. #d="0", Z5R
FAACC; #d="1", Z5R/FAR
J& A 1
Z&45) RLRR, d
PUTIE AR
R=0xA5, d=1, C=0.
PUTIR I
R=0x4A, C=1.
RRR Rotate Right R Through Carry
FENCR RRR R, d
ERAESL 0 <R <63
d=0,1.
e C — dest[7], R[7:1] — dest[6:0],
R[0]—>C
c R
b7 [ b6 | bs [ b4 [ b3 [ b2 [ b1 [ b0 |
R R C
Wt B WM RIEHM AL #: #d="0", 45
HANACC; #Hd="1", ZRHFEAR
J& A 1
Z&45) RRRR, d
PATIE LW
R=0xA5, d=1, C=0.
PATHES )G
R=0x52, C=1.

SBCAR Subtract ACC and Carry from R
HiE SBCAR R, d
G 0 <R <63
d=0,1.
B R + (~ACC) + C — dest
AR T Z,DC,C
Wi B RHACCH A%, #d="0", &5
RAFEANAce; #d="1", ZERHFAR
Jel 1 1
25451 SBCARR, d
(@) PATHRA A
R=0x05, ACC=0x06, d=1,
C=0.
WATHR L )5

R=0xFE, C=0. (-2)
(b) PATIEAHI:
R=0x05,
C=1.
PATIR L )G
R=0xFF, C=0. (-1)
(c) PATHE 211
R=0x06,
C=0.
PATIEL )G
R=0x00, C=1. (-0), Z=1.
(d) PATIEAT:
R=0x06,
C=1.
PATHR L )G
R=0x1, C=1. (+1)

ACC=0x06, d=1,

ACC=0x05, d=1,

ACC=0x05, d

1 ’
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SBCIA Subtract ACC and Carry from SFUNR Move S-page SFR from ACC
Immediate
JEE SBCIA i B SFUNR S
BRI 0 <i<255 BAERL 0 <SS <15
AE i + (~ACC) + C —>dest Ak S-page SFR —ACC
RES T Z,DC,C R TR -
P WHAACCH S L, 2 RAEN Ut B TS GUIHIRF Ik bR 027 A7
ACC o 1
JE 3 1
\ _ 215 SFUNR S
%4451 SBCIAi = HUTHE A1«
(@) ATH Al S=0x55, ACC=0xAA
i=0x05, ACC=0x06, C=0. #h’—%"’*/‘\)’: '
PATHR I S-0x55, ACG=0x55
ACC=0XFE, C=0. (-2) X909, ALLEIXO.
(b) $ATHE AT -
i=0x05, ACC=0x06, C=1.
PATIR L S5
ACC=0xFF, C=0. (-1)
(c) PATHRAHI:
i=0x06, ACC=0x05, C=0.
PATHR L S5
ACC=0x00, C=1. (-0), Z=1.
(d) PATHE A0 :
i=0x06, ACC=0x05, C=1.
PATHR A )G
ACC=0x1, C=1. (+1)
SFUN Load S-page SFR from ACC SLEEP Enter Halt Mode
Bk SFUN S TEyE SLEEP
RS 0 < S <15 e -
A ACC — S-page SFR s 00h — WDT,
A - 00h — WDT prescaler
R . . . 1—>/TO
! 5 STUTHRFIA MR A 2 A7 78 0— /PD
JE 3 1 RAS R ITO, IPD
#41 St b B9 WDTAI0 5585 . TORR 7 0,
AR IPDiE%, ICi {8
S=0x55, ACC=0XAA. % ICHE AR
PUTHR 4 5 FiR !
S=0xAA, ACC=0xAA. Z& 451 SLEEP
AT HE 1D -
/PD=1, [TO=0.
WATHE S 5
/PD=0, /TO=1.
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SUBAR Subtract ACC from R SWAPR Swap High/Low Nibble in R
Bk SUBAR R,d B SWAPR R,d
EER 0 <R <63 EER 0 <R <63
d=0,1. d=0,1.
HefE R —ACC — dest B AE R[3:0] — dest[7:4].
RAT Z,DC, C R[7:4] — dest[3:0]
N A g g« L %%ﬁ%ﬁ”r‘ﬂ -
1A R & Z:Acc, #d="0", 45 B 17 N Acc;
#d="1", ZEHEAR ] TG LTS, #Hd="0", 45
FAACC; #d="1", ZRHFAR
JE A 1
241 SBCARR, d F# 1
(@) PATIEAH: %5451 SWAPRR, d
R=0x05, ACC=0x06, d=1. PATHR AT
PATHR A )5 R=0xA5, d=1.
R=0xFF, C=0. (-1) PATIR L )G
(b) PATHEA T R=0x5A.
R=0x06, ACC=0x05, d=1.
PATHE S 5 :
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate TABLEA Read ROM data
TV SUBIA i s TABLEA
B i—ACC—>ACC
BRAE ROM data{ TBHP, ACC } [7:0]
R Z,DC,C —ACC
WL WHIURACC, R ANACC ROM data{TBHP, ACC} [13:8]
— TBHD.
JE A 1 -
’ ‘,D,Ejl] -
24451 SUBIA| AT N
(a) PATHEA R B ROM#&E £ AE4, &7 ii/F ATBH,
i=0x05, ACC=0x06. & 174F NACC
PATIES )G FE A 2
AEC=OX£F, C=0. (-1) - TABLEA
(b) PATHE AT J e A
i=0x06. ACC=0x05. d=1 HATFE LA
Phep it ittt TBHP=0x02, CC=0x34.
IR IR TBHD=0x01.
ACC=0x01, C=1. (+1) ROM data[0x234]= 0x35AA
PATHE A G

TBHD=0x35, ACC=0xAA.
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TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
B TOMD TEYR XORAR R,d
PAESL - P 0 <R L 63
i (. ACC—> TOMD d=0,1.
o #A ACC ® R— dest
s - "
] HTO B % 1758 I z
) = (&
e 1 B ACCHIRIY “SRa” J55, £d="0",
Fi LEHAENACC: 5d="1", ZRAFN
24451 TOMD R
HATIE S0 JE 3#A 1
TOMD=0x55, ACC=0xAA. i YORARR. d
PATI LS5 BT
TOMD=0xAA. R=0xA5, ACC=0xFO0, d=1.
PATHR S )G
R=0x55.
TOMDR Move TOMD to ACC XORIA i)é(:éUSlve-OR Immediate with
[ TOMDR T XORIA i
B - R 0 < i<255
B fe TOMD —ACC HAE ACC ®i—>ACC
AR5 ] - AR B z
L) PRTO A s 9] AR Sl 537 5, #5d="0",
JE 3 1 ERAENAce; #Hd="1", ZERHEN
%4451 TOMDR R
PATIE S0 JE A 1
TOMD=0x55, ACC=0xAA. E] XORIA |
PATFE S )G PATHR LA
ACC=0x55. i=0xA5, ACC=0xFO0.
PATFE LG
ACC=0x55.
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5. iLEX
HHE RS prili
1 High IRC Frequency 1. 1MHz 2. 2MHz 3. 4MHz
(IRC &) 4. 8MHz 5. 16MHz 6. 20MHz
2 Instruction Clock 1. 2 oscillator period 2. 4 oscillator period
(fa 2wl i) (2 MR ) (4 MR A )
3 WDT 1. Watchdog Enable (Software control) (7 [ [/ flifie (il )
(B 10 2 B #5%) 2. Watchdog Disable (Always disable) (& [ 11 5¢ 4] (Jkimoef4]) )
4 WDT Event 1. Watchdog Reset 2. Watchdog Interrupt
(B T TH)5E B 25 3 44) (BT T AL) (BT 11T
5 Timer0 source 1. EX_CKI 2. LLRC
(EH‘J ?),‘Jl) — _
PB.2 1. PB.2isl/O 2. PB.2is PWM 3. PB.2is Buzzer
PB.3 1. PB.3isl/O 2. PB.3isreset
PB.4 1. PB4isl/O 2. PB.4 is instruction clock output
9 (S;ff"mﬁ; me 1. 140us 2. 45ms 3. 18ms 4. 72ms 5. 288ms
'd 7
WDT Time Base
1 . . i 1. 3. 2. 1 . 4. 2
0 B 112 S8 3E) 3.5ms 5ms 3. 60ms 50ms
1. Register Control 2. Register Control + Halt mode Off
1 LVR Setting (FFA7AR ) (ZFAE S 1)+ B R ASE 20 5 AT )
(LVR & 5E) 3. Always On 4. Operation mode On + Halt mode Off
(—H) (AR T A+ IR ARAR 385 141)
12 LVR Voltage 1. 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 2.4V
() 6. 2.7V 7. 3.0V 8. 3.3V 9. 3.6V 10.4.2Vv
VDD Voltage
13 (VDD H/E) 1. 3.0V 2. 45V 3. 5.0V
14 Read Output Data 1. 1/0O port 2. Register
(S HCn H ER) (1/O 3 1) C2E)
15 | EX_CKIto Inst. Clock 1. Sync 2. Async
([uJ/l/) (AFEZD)
16 Startup Clock 1. |_HRC 2. |_LRC
(I B9 (FiEIR) (RIEIR)
Input High Voltage (VIH)
17 GNEHIE (VIHD ) 1. 0.7vDD 2. 0.5vDD
Input Low Voltage (VIL)
18 EMEHE (VL) ) 1. 0.3VvDD 2. 0.2vDD
Input Voltage Schmitt Trigger .
19 (N P S 1. Enable (depend on 17, 18) 2. Disable (17, 18 no use)
Sink / Drive Current
20 (HE/ L B ) 1. Small 2. Normal

*®19 MEFE
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6. BESKM
6.1 FARYYHE
5 S5 BUEE L:2E VA
Vob - Vss FE R H -0.5~+6.0 V
ViN LTTDANGEE Vss-0.3V ~ Vpp+0.3 \Y
Top BT -40 ~ +85 °C
Tst AR -40 ~ +125 °C
6.2 EIRHESHKE
(All refer Finst=FHrosc/4, Frosc=16MHz@I|_HRC, WDT enabled, ambient temperature Ta=25°C unless otherwise specified.)
Ziine) ¥ Voo | B/ME | BBUE | BOKME | AL %A
3.0 Finst=20MHz @ |_HRC/2
2.2 Finst=20MHz @ |_HRC/4
2.7 Finst=16MHz @ I_HRC/2
Vbp TAFH - 2.0 - 55 \Y Finst=16MHz @ |_HRC/4
2.0 Finst=8MHz @ |_LRC/4 & |_LRC/2
1.6 Finst=4MHz @ |_LRC/4 & |_LRC/2
1.6 Finst=32KHz @ |_LRC/4 & |_LRC/2
5V | 4.0 - - y | RS
3V | 24 ~ ~ (0.8VDD)
oV | 35 - - v | Allother /O pins, EX_CKI, INT
v | 24 - _ (0.7VDD)
Vi | HIAEHEE
5V 25 -- - v All other I/O pins, EX_CKI, INT
3V | 15 - - TTL (0.5Vo)
5V - 25 - v All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vbp)
5V | - ~ 10 | | RsTb
vV | - - 0.6 (0.2vDD)
D - 1.5 v | Allother /O pins, EX_CKI, INT
v | - - 09 (0.3VDD)
Vi LIPS .
5V - -- 1.0 v All other I/O pins, EX_CKI, INT
3V - -- 0.6 TTL (0.2VpD)
5V - 2.5 - v All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vpp)
e L 5V -- 2.2 -- Von=4.0V
. mA
(/NHLIRR) 3V - 1.2 - Von=2.0V
loH
e L 5V -- 20 -- Von=4.0V
PO mA
(I FLL) 3V - 12 - Vor=2.0V
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/s SH Voo | B/ME | #EUE | B KME | B > s
s sV | - | 78 | -
i i B mA | Vo=1.0V
(/NELIR) 3V - 45 -
loL
ot 5V | - 42 -
A1t 2 i mA | VoL=1.0V
(A% L) 3V - 26 -
5V | - 45 -
IR AR mA | VoL=1.0V, Normal IR
3V - 26 -
EFEER
5v - 1.7 -
mA | Frosc=20MHz @ |_HRC/2
3V - 0.7 -
sv | - 14 | -
mA | Frosc=20MHz @ |_HRC/4
3V - 0.5 -
5V - 15 --
mA | Frosc=16MHz @ |_HRC/2
3V - 0.6 -
5V - 1.3 -
mA Fhosc=16MHz @ |_HRC/4
3V - 0.5 -
5V - 1.2 -
mA Fhosc=8MHz @ |_HRC/2
v | - | 04 | -
5V - 0.9 -
mA Fhosc=8MHz @ |_HRC/4
\ 3V | - | 03 | -
lop TAEHR
5v - 0.8 -
mA | Frosc=4MHz @ |_HRC/2
3V - 0.3 -
5V - 0.7 --
mA | Frosc=4MHz @ |_HRC/4
3V - 0.2 -
5v - 0.5 -
mA | Frosc=1MHz @ |_HRC/2
3V - 0.2 -
5V - 0.5 -
mA Fhosc=1MHz @ |_HRC/4
3V - 0.2 -
R
sV - 9.9 - UA Frosc disabled,
3V . 4.9 . FLosc=32KHz @ |_LRC/2
sV - 6.6 - UA Frosc disabled,
v - | 36 | - Fosc=32KHz @ |_LRC/4
5V - 3.5 - Sk kT ;
e 3 NI, Frosc disabled,
lsre | ASHLAI v | = | 25 | = | “A| Flose=32KHz @ | LRC/4
5V | - - | o5 B
IHALT i IR BV "y 02 UA | BERRAEES, ZEWDT
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/s SH Voo | B/ME | LEIE | BKME | B > s
5V - - 5.0
3V - - 3.0
5V - 65 -
kQ | EFisE[H CAMEFEPB3)
3V - 120 -
ReH B BH
5V - 85 -
kQ | FHiHpH (PB3)
3V - 85 -
5V - 55 -
Re. | FHiHEFH kQ | FHiHFE
3V - 105 -
6.3 OSCHH:
(M EZAHVDD, TalR B T 5 7 41F)
S5 B/ME | #EE | BAE | B4 . Jad
Besk BRI HRC A %= +1 % | ket AR e L |,
BEEHLE i HRCw % +3 % | IERREERENLE ST,
Besk LG 1 LRCw % +20 %
6.4 REHE
6.4.1 WX EEEREY HEE
10%
(n]
0% o O o o o 0O ] a—=
-10%
9
~ -20% o
g
L 30%
-40%,
01 HRC
-50% 08
1.2 15 20 25 30 35 40 45 50 55 60 65
VDD (V)
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6.4.2 PR S5EERGEE

5.0%
4.0% =@=| HRC@5V

3.0% O-|_HRC@3V
2.0%

8- 1_HRC@2.4V
1.0% E\E\E
0.0% —p
1.0% —
2.0% \D\E'\E
-3.0%
4.0%
5.0%

Freq. (%)
[m ]

-40 -25 0 25 50 75 100 125
Temp. (°C)

6.4.3 WX 5KERY EE

10%
0% p—a—o0—0o—0—0—0—0—0—0
-10%

-20%

Freq. (%)

-30%
O=|_LRC
a
-40%
12 15 20 25 30 35 40 45 50 55 60 65
VDD (V)

6.4.4 BERSEERGEE

5.0%
4.0%
3.0%
2.0% ) E

1.0% ,/E/

0.0% -0

-1.0% ﬂ___g_/g/

-2.0% =@8=|_LRC@5V
-3.0% O-|_LRC@3V

-4.0% O-| LRC@2.4Y
-5.0%

Freq. (%)

-40 -25 0 25 50 75 100 125
Temp. (°C)
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6.4.5 LhisfH5 VDD

5000 o
43500
4000
3500
= 3000
g2500
D:EZOOO
1500
1000
o
508 &—8—o—p—g =
12 15 20 25 30 35 40 45 50 55
VDD (V)

6.4.6 bHHFHSEE
150
120
90

60 o a

Ren (KQ)
o

©-RPH

30 O0-RPH @5V

=@8—RPH @3V

-40 -25 0 25 50 75 100

Temp.(°C)

6.4.7 VIH/VIL 5 VDD

4.5
4.0
3.5 o

25 -
2.0
1.5
1.0
05
0.0

VinfVi (V)

o

12 15 20 25 30 35 40 45 50 &5
VDD (V)

/O CMOS VIH

125

=@ ;0 CMOS VIL

60 65
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3.0

25

2.0 o

1.5

1.0

Vinf V. (V)

0.5

0.0

12 15 20 25 30 35 40 45

VDD (V)

55

5.0 O-RSTh VIH
45
4.0
3.5 a
3.0 o

25

2.0 =

1.5 o

1.0

0.5

0.0

=@—RSTh VIL

Vinf Vi (V)
o

1.7 2.0 25 3.0 3.5 4.0 4.5
VDD (V)

6.4.8 VIHVIL 55

4.0
3.5
3.0
25
2.0

O=/OTTLVIH
=E@=|/0TTLVIL

50 &5 60 65

5.0 55 6.0 6.5

1.5

Vinf Vi (V)

1.0
0.5

0.0
-40 -25 0 25 50
Temp. {°C)

010 CMOS VIH
=@8=|/0 CMOS VIL

75 100 125
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4.0
35
3.0
25
% 20 o o o o o o o o
=
S 15
= 10 o o a] o o O -0 -0
' O-1/0 TTLVIH
0.5
=@=|/0 TTLVIL
0.0
-40 25 0 25 50 75 100 125
Temp. (°C)
4.0 o o o o o o o o
35
3.0
25
b
- 2.0
z
E 1.5 @ o —— o a— o = a
1.0
O0-RSTb VIH
0.5
=B=RSTb VIL
0.0
-40 25 0 25 50 75 100 125
Temp. (°C)
6.5 B TIEHRE
AN TAEHRIREVEH: -40 °C ~ +85 °C
LVR: ERME LVR: Eil{E
ﬁﬁ$ %’J\ EEAE %ﬁEEAE (25 oc) (_40 oc o~ +85 Oc)
20M/2T 3.0V 5.5V 3.3V 3.6V
16M/2T 2.7V 5.5V 2.7V 3.0V
20M/4T 2.2V 5.5V 2.2V 2.4V
16M/4T 2.0V 5.5V 2.0V 2.2V
8M/2T 2.0V 5.5V 2.0V 2.2V
=4M(2T or 4T) 1.6V 5.5V 1.6V 1.8V
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6.6 LVR5EE
5.0 o B 45
o
o a o 0 3.5v
4.0 o o
o a o o 0 o o a 033V
o o o o o a == Oy
3.0 - o 5 o :
3 o 8 8 8-27v
£ 20 B 8 B H B g |
B2 2y
1.0
== 0y
0.0 8-1.8v
40 25 0 25 50 75 100 125 B gy
Temp.(°C)
6.7 LVD5EE
5.0 =415y
O 4.05v
o BB —E—f—f—p—p—
O o -a -a -0 o -0 -a 3.95v
o o o o o a o 0 | gy
530 Be—fe—3 |
S 8 &8 &8 &8 @8 .
g E—§ 8 ¢ 8§ & § §
> 20 B-zov
029y
1.0 2y
o2 4y
0.0
40 25 0 25 50 75 100 125 B-aav
Temp. (°C) =2 0y
7. BT AL BRI
PB2
| JEX_CKI
8 7 6 5 /PWM1
/BZ1
ISCK
VSS PBO PB1
INT /IR
/SDI  /SDO
oooooTTEEEEEee 1
1 1
1 1
PB3 :
/RSTb 1 !
VDD PB5 PB4 /Vpp | EPROM !
i i
1 2 3 4 |1 |
L e e :
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8. HRRT
8.1 6-Pin Plastic SOT23-6 (63 =)

INCHES MILLIMETERS
MIN [ TYP | MAX | MIN [ TYP | MAX
L) fu [A] - — 0057 - ~ 145
Al - - Jooo6| - - |05
A2(0.035[0.045|0.051| 0.90 | 115 | 1.30
b (0012 - ]0020|030| - |O050
c[0003] - |oo009|008| - |O022
— D 0.114 BSC 2.90BSC
c E 0.110 BSC 2.80BSC
E1 0.063 BSC 1.60 BSC
! e 0.037 BSC 0.95BSC
AT el 0.075BSC 190 BSC
1 \ L [0.012[0.018[0.024] 0.30 | 0.45 | 0.60
A A2 L1 0.024 REF 0.60 REF
1

L2 0.010 BSC 0.25BSC

1A1 — II,'I M oM| 5o | 10° ‘ 150 5o ‘ 10°

¥R SOT23-6 % 3000 5.

8.2 8-Pin Plastic SOP (150 Z~})

INCHES MILLIMETERS

MM | TP | MAX | MIN | TVP | MAX

0183 - |0202) 485 - 513

0144 [ - 0163 | 366 - 4.14

J.088 - |0074) 1.35 - 1.58

0.010( - 10.020) 0.23 - 0.51

0.013f - 10.035) 0.38 - 0.39

[ e R | N o T = B e

=]
=]
()]
=]
m
[

C 1.27 B5C

e

c '-‘_ \' J (0007 - 10.010) 015 - 0.25

:SE-':'.TIIHG FLAM J K {0005 - |0010) 013 - 0.25
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(\\) Nyquest NY8A051H
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