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1.

ik

NY8A051H A IEPROMYEAILIZ AR [ 8 Ar etz il as, L2107 fh i MM BE v, B AniE s & XU AT D682 il B2
TR 055455 . R HICMOSHIFEIF RIS 2 FREA . i tEaesE & L% . NYBAOSTHAZ L L AERISCHS (145
AR T MRS 5y g A ANz, 364 65 26489 B 7 ADBERA T E 2 MNP, K2 HIR AR 1 ARl RE
SER, AT LALEF A i DR 3 ) 5 AN [T (K F

EVOM IR J7TH , NYSAOSTHA 6 MR #MEIXUH /O, AF/N/OBIHR AT B ¥ 25 A7 242 i N sy HH B, i ELAF—
ANV/O RIS A B i F2 2K 2 0 Dy B 4 b 4 88T 32 0 BE B R B2 (Open-Drain) % th o BLAMEF R 20 AN 2R B 42 10072 B 7
M, NYBAOSTHWHE T Al BRI R AN & 5 o

NY8AOSTHA M ZH 118} 2%, v H RS0 21— B8 54 8 s AR RS- fil R SR i+ % . 3 4PNYSBAO051HEZ it 1
2H 8 D fRAT FE B PW M Bl g ns 285 i, Bl A SRIREh A, LED. mRignygs s,

NYBAOSTHR XU S LA, ey i % 3 5 2 I T8I 3 4Tt Y BERCHR G N o FEXUR LI R, NYBAOSTH A 1k #% %
B TAERL A an 1E # 4 0(Normal). 8312 x0(Slow mode). FiliEx(Standby mode) SHEARE A (Halt mode)nl 14
HL TV FEAE K FE It A o

FEAE BRI AL s (Standby mode) S HEIRM X (Halt mode)t, A 2 Flg 1 T LU fid % o e i NY8A051H
HENIEH £ (Normal) 2% 1231 (Slow mode) SRALHE T Kk A,

1.1 Thée

® i) AR
» 3.3V ~55V @ 20MHz/2T .
> 1.6V ~55V @ 4MHz/4T

® Ui LAERSE: -40°C ~ 85°C.

® ik +5KV [ESD.

® Py 14 T HER A AL (i) LR T BE

® 1Kx14 bits EPROM.

® 48 bytes SRAM.

® 6 MRnT 73 S A i 7 15 #91/O A1 (GPIO). PB[5:0].

® PB[3:0] AL BEfr N B FH Py £ T b B

® M ANA3 = Fh 41 A AT 3 (TTL/CMOS/Without Schmitt).

® PB[3] & I i B A B = HE D e

® PB[5:0]n[ &+ |47 Hi B sk I A Hi (Open-Drain)..

® JIT A /Oy i v] e 35N E a3 (Small Sink Current)sl— %% H 3 (Normal Sink Current).
® I /O % i vT 3% B¢ /N HEL A (Small Drive Current)sl— %4k H 7% (Normal Drive Current), [&PB3 4h.
® 8 ZFET HERK(Stack).
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T B AT B R s e AR

— 4 8 {7 _EHOE N 35 (Timer0 )0 2 1] 72 15 40 1) 9126 T ok 4 2%
—4H 8 AL FHUE R 28 (Timer1) il G 5 & S NBESL N EHI .
— A 8 L 11 Rk B B 1R A 4 HE (PWMT).

— MG 25k (BZ1).

38/5TKHZZL AN F BN H T (it [RIIS B (R Wk A mT DUR S Hcdfe A e 45

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

KU L], R G0 AT DLBE R )30 s PR 3% B RO R
> EHIRY: |_HRC (W# 1~20MHz= #RCHR %)
> KEIRY: |_LRC (N &6 32KHZ{K#RCR %)

VU TAER R B R G 7 R B R AE:  IEW B (Normal). 18X (Slow mode). AL (Standby

mode) 5 HEAREIZ(Halt mode).

FNAPREA o 1 -

> Timer0 iz .

Timer1 fEALH .

WDT 1.

PB i NARA L

LIS TR TP

(SN ER Ul T

NY8A051H7E £ LR = (Standby mode) T 7 Filr i ikt - 1y »
Timer0 i fzH I

Timer1 f& Az

WDT i,

PB i NRA L v

A TN o

AR H S AT e B

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

> PB HINRA S A W

> AMETTRIN .

vV VvV VYV VYV V

vV ¥V VY Y V V
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1.2 FEHR
mean| OoclagTiming e dntemal Sslemmeen ey | ey epram
T Fy : i
Opggnl'::glde - SRAM ; ALU .; - 'gga:?erp lrlltsért;}‘lig:lgp
Fy ry i
Watch Dog v L Irlestrugc:jion
mer ecoder
il Y —I—' Accumulator
Fy
ol riven. S
: L : ¥ ¥ :
| Control & Data Bus |
| | |
¥
PB[5-0]
1.3 NY8AO051H 5 NY8AO051F HIEEER
WA ThRE NY8A051H NY8AO051F
1 PB3 #irth = s G IR -
2 EL B A H 3 PB2 & -
3 | kL 5 LVD $t= -
4 LVD({iC H Az ) 14 By 11 By
1.4 SHE

NYBAOSTHIR it Wil 53841 SOP8 [:SOT23-6.

¢

E| VSS

Z| PBO/INT/SDIICMP+

VDD E
PB5 [2]

PB4/Fysr_OUT [3]

PBO/INT/SDICMP+ E Y

vss [ 2]

PB1/R/SDO/CMP- [ 3]

E PB3/RSTb\pp

5] voo

PB2/EX_CKI/PWM1
IBZ1/SCKICMPO

6] PB1IR/ISDOICMP-

8dHIGOV8AN
8SHLGOV8AN

PB2/EX_CKI/PWM1
/BZ1/SCKICMPO

9SHLGOV8AN

PB3/RSTbVpp E

B B E
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NY8B8AO051H
1.5 Sl¥H
3| 4 o] iR
PBO PBO & — M XUH1/0 5] .
INT o MEIS=1 & INTIE=1 i, PBO &M W7 r4i A 51 B .
SDI PBO 7] 24 i A2 I SDI .
CMP+ PBO Al 24/ Lh A 38 1E 4N -
PB1 PB1 & — M AUHI/0 5] .
IR o SRR AL AME R, %3] BN LD
SDO PB1 Al 4 il FESDO .
CMP- PB1 ] M LA #8 R A4 -
PR2 PB2 & — W10 5] .
EX_CKI PB2 ] 4/ & I 23 A KIHEX_CKl.
PWM1 o PB2 H {2 fPWMi it .
BZ1 PB2 1] 4N 2R H o
SCK PB2 7] 24 il FE IS CK.
Comparator PB2 th ] 4fELL At -
PB3 PB3 & — MW EIO5] .
RSTb /0 | PB3 A[{EE A5 IRSTb, #RSThEMKH, PB3 K= ENY8BA051H.
Vpp PB3 A 4 ludm i Vpp.
PB4 o PB4 & — A XUHI/05] .
FinsT_OUT PB4 th ] 45 4 I B H
PB5 /0 | PB5 & — XL I/O 5]
VDD - | HIRE .
VSS - | HYR A .
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2. NG
NYBAOSTHAE it Zs 0 AWS: 43 T R P A7 A A (it 2% .

21

R ATF
NYBAOS1HER 7 {74t 8 B2 1K, [Rltk, FRFITH408s (PC) 2 10 %, DUBURARITAE4 AR IR & .

TR A7 B3 () B2 B AR A N 1. B AL E TR ALT 0x000, #44: A Ik ik & A2 T 0x001, P &B A1 &M R 4
FF ¥y 1) B4 T 0x008.

NYBAOS5THHZ{:CALL. GOTOAFICALLAZ:F54 LA FF 2 A1) 256 ML E . RGO TOR 4 L fe 7
2218 512 M B . LCALLFILGOTOHE A il 1 A2 7 23 18] KT for B

MR B0 WS LR, N ANROMMLEE S AR A TS . 1 43ATRET. RETIASBKRETIEFR 4, HEFEIE K
0 2 0 1 U 2 B e - 5 gs

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

| PC[9:0] |

f

Y

OX3FE~F Reserved Space Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

: Stack 7

0x00E~F Preset Rolling Code Stack &
0x008 HAW Interrupt Vector
0x001 S/W Interrupt Vector

0x000 POR Reset Vector

2 REFF AR R I
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2.2 BUEfhESS

IR T A DR A7t A AR 2, BURAA AR 7T 70 9 =28 R-pagefF PRI e ar 47 4+ (SFR) A1 H 75 77 4% (GPR)
F-pagefi kI AEFF 17 d% . S-pagefrk Ife ar /74t . GPREZ HIBHASAEME S, I ) DU AT & AT TR A7 i A B
SRIEESE O

R-page iy /7 it 4% 73y 4 ALAF i DI, W] B2 B[R] #2208 1 SFRAF 474 (JR N S b £ 25 A7 23 FSRO £ ] - FSR[7:6]
VR A DT 25 A7 i B[ 1:01 M\ 4 A4tk D i P ik 5 — 1

R-page & 17 & W] 73 N HL#% 5 1k J5 2R a) 32 341k 75 5

Bl A7 A A #1812 3 1k D7 K0 R BRI Pl > XA T3 -0k U7 sUAL & AT INDF 35 A7 8% o A7 ik DL T A 52 )
FSR[7:6]¢k5E, X ArikdE N2 HIFSR[5:0]if & .

Bank 0 Bank1 Bank2 Bank3 <—— FSR][7:6]to selectBank#

Ox3F

<4—— FSRI[5:0] to select location

0x00

K3 Bl A7 fili & A7 IR 1) 5 ik =X

IR TR B AT e ARk IR B FSR7:6]9 i, M IX A7 1635 U 2 Hiop-code[5:0] 4k

L HFLVE .
Bank0 Bank1 Bank2 Bank3 <—— FSR[7:6]to selectBank #
Ox3F
<4—— Opcode[5:0] to select location
0x00

K4 Blafr b a5 S akr

FEIR I RE 25 A7 4 R-page il Lod i — B e 1, i Ris S MEHE# 21184 . R-page il T M 0x0 #IBank 0
fJ OxF. #R1fM, Bank 1. Bank 2 fiBank 3 {4 [FI#hhl 2 Beff [7IBank 0. #:4)i5 i, R-pagest4:{77ETBank 0.
GPR5E4: 5 F T A7 TUTHI ) 0x10 3 Ox3F A1 H AL A7 i# DU 0x10 F| OX3FHLGT 5 IR 1 iR
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NY8AO051HZF 17 & 44 FRAIRF 7k Ty BE 27 A7 4+ R-page [ WL Hu ki 1id I 40 F 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
0x4 FSR
0x5 -
0x6 PORTB
0x7 -
EBank 0 #H [A] 1) i
0x8 PCON
0x9 BWUCON
OxA PCHBUF
0xB BPLCON
0xC BPHCON
0xD -
OxE INTE
OxF INTF
0x10 ~ Ox1F AR LS 22 bank0
0x20 ~ 0x3F AR LS 22 bank0

£ 1 FFRIhRE A A7 4y R-page bt wif 5=

FEIR T RE a7 A7 25 F-page H RE# T5 2 IOSTHIOSTRIE I » ik U BE 77 47 #+ S-page H AE Wi 15 2 SFUNFISFUNR(E
i - 24F-pagefl1S-page #4725 4 i I » FSR[7:6]47 il UL 1L B 2> i 20 - 27 A7 2% % FRFIF-page ~ S-page

B B AN TR R -

12 Ver. 2.1
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ST REAF A7 4%
M | F-page SFR S-page SFR
Hihk

0x0 - TMR1
0x1 - T1CR1
0x2 - T1CR2
0x3 - PWM1DUTY
0x4 - PS1CV
0x5 - BZ1CR
0x6 IOSTB IRCR
0x7 - TBHP
0x8 - TBHD
0x9 - -
OxA PSOCV -
0xB - -
0xC BODCON -
0xD - -
OxE CMPCR -
OxF PCON1 OSCCR

2 KRERIhAE FFREF-page flIS-page bt Wi %
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3. TRt
A B TEANHEARNYSAOS TH I E 77 Ko

3.1 RUEFARIIREF o

3141

3.1.2

INDF ([HjE:IFh&FFEE)

AR SFRZHY Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INDF R 0x0 INDF[7:0]
/5 @ 5
WG E XXXXXXXX

(]2 41k 27 A7 38 FF AN F I AFAE T A2 BAIRIE B AORAE T o AR5 A7 U T ik A7 A7 a8y, SEBr bR BRICL
PRI AF A7 S T IEFE M 7 A7 4 -

TMRO (EHBf2% TO & /F%%)

AR SFRKZ! Rk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TMRO R 0x1 TMRO[7:0]
B JE W5
WILETE XXXXXXXX

HELHUEIN 25 TO ArfFasid, SEbr L Timer0 H iI2 4T (A -
HNGEM 4T0 w47 4 =22 Timer0 H A 19 41H -

HHTOMD S ECE 7 5 Be3E, Timer0 I BT LRSI FFINST. Al EX_CKISARIR Z MR .

PCL (PC[9:01EF)

2K SFREZH! Mt | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PCL R 0x2 PCL[7:0]

/5 B 5

WIUEME 0x00

FEP UM B AR AT R B 45 1 10 fEPCFETT (LSB). 7E4R4A ——#i#hAT/G, PCLaN, Bk 7 HEh 4 HEL
HPC. PCHIEZ T uIPC[9:8]H A fe HL A7 . B HPC[9:8]4 ik tHPCHBUF %3 474 76 i o

LAGOTO#E4 ki, PC[8:0]/& M ik 4 H /3 Mi[9]& MPCHBUF[1]# . CALL3E4 KIPC[7:0]/& Mk {H S
MPC[9:8]/& MPCHBUF[1:01N#. F—ANPCHultuPC+1 i, K &A7 BIHER T . LGOTOE 4 IPC[9:0]52
MR A E A .

LCALLIE A [YIPC[9:01/& \FE A I 4 F—APCHUUEWPCHT I, Kl 17 B AR (1 T4
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3.1.4 STATUS CRREZFHER)
2R SFRKZ! Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
STATUS R 0x3 GP7 | GP6 GP5 /TO /PD Z DC C
W WIS | WS | WS | WEC) | WEM) | WE | S| s
WILETH 0 0 0 1 1 X X X

REFFAE A G FHASR 14 RSB AL R A .
C: A/ A bR EAL
C=1 1}, IEHE 2 BRZE S AMEN L T BT .
C=0 i, IR 4 BIsiEIR & AMERLHA 2 F B
DC: Vibfir/ A8 br b Ar
DC=1 i, JnikidR 4 sV ASLSBIIRIE TR A A A #6 23 F 350 TUAN LSBT .
DC=0 i, Jnidids 4 s P ASLSBIIE TR A A AL #E A 2 3 B I ASLSB R AL «
Z: T
Z=1 1, BHIEHNEREE,
Z=0 i}, BHIBHMERAINE.
IPD: fHIARELL
/PD=1Itf, LHEH#ITCLRWDTHA 5.
/PD=0 i}, #ATSLEEPFE4 )5 -
ITO: B[] L ftibr &AL
[TO=1 i}, L AEHITCLRWDTESLEEPIE4 A .
[TO=0 I, KAEWDTIHER .
GP7. GP6. GP5: L5 %785,
(*1): T LLSLEEPHE A5 .
(*2): "L CLRWDTHE4 %€ .

3.1.5 FSR CUFEHEFHEE)
4% | SFR3®E | Mt | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
FSR R Ox4 BK[1:0] FSR[5:0]
/5 R /5
WG A 0 0 X X X X X X
FSR[5:0]: MFFE 15X 1] 64 /a7 f7as L — 1.
BK[1:0]: DANY8AOS1H A, FiEX FfFFaI A FEH, FHANYBAOSTHI A —MEEX .
15 Ver. 2.1 2025/08/27
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3.1.6 PortB (PortB $#E# 74%)
R SFR2R7Y Hivht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PortB R 0x6 GP7 GP6 PB5 PB4 PB3 PB2 PB1 PBO
B/ 5 w1 5
WILETE BB AE (B A xxxxxx, B HUE M) 2 xxxxxxdiis F{E (PB5~PB0)

3.1.7

W PortBI, 545 B ALAEE B AL, KA BZARES SR, B Be B O I, ANE 215 BNZ AL
FRPPRAS BRI PR 4 HH S A7 M8, #0RAKIE TIC B #RD_OPT. 45 \PortBHE}, %4 /& 4 5 A\ PortBf%r H 4

ZH.

GP7, GP6: il 3/ 5 & 74

PCON (RRJRIZHIFAFE:)

LR

SFREZR!

bt

Bit7

Bit6

Bit5

Bit2

Bit1

Bit0

PCON

R

0x8

W

DTEN

EIS

LVDEN

CMPEN

GP1

GPO

B w1k

LN

GP5~0: — OB A R/ EEFFa.

LVREN: FJJF/RHILVR.

LVREN=1 I}, #JJFLVR.
LVREN=0 itf, KHILVR.

EIS: AhH

Wi Fhr .

EIS=1 ], PBO ;24 krik .

EIS=0 I}, PBO il 3/ 5 F A7+ -
TR HAILVD.

LVDEN:

LVDEN=1 I}, #JJFLVD.
LVDEN=0 itf, <HILVD.

WDTEN:

{TITI5RFIWDT .

WDTEN=1 I}, $TJFWDT.
WDTEN=0 I}, XHIWDT.

CMPEN:

FTIFIRHICMP.,

CMPEN=1It}, THFCMP.
CMPEN=0 It}, XHICMP.

3.1.8 BWUCON (PortB Ml 2 /7 58)

2R

SFR
R4

Huht

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

BWUCON

R

0x9

WUPBS

WwuPB4

WUPB3

WwuPB2

WUPB1

WUPBO

B Rt

B

B

e

e

B

B

KA 1E
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WUPBXx: §JFF/2¢FPBxXMLEINRE, 0<x<5.
WUPBx=1 i}, F /5 PBxMELT)#E .
WUPBx=0 I}, 5¢HPBxXMELIHE
3.1.9 PCHBUF (BFiH¥RKmE)
&R SFR%E! | #hihk | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
PCHBUF R 0xA - - - - - GP5 PCHBUF[1:0]
/5 R - - - - - /5 5
WA X X X X X 0 00
PCHBUF[1:0]: % 9 My #%. PCHIZE )\ M.
GP5: B E T Fes.
3.1.10 BPLCON (PortB T i B fHFZ I 17
&R SFR&HE! | Hhk Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bit1 | Bit0
BPLCON R 0xB | /PLPB3 | /PLPB2 | /PLPB1 | /PLPBO - - - -
/5 R W | s | WS | ws | - | - - -
WA 1 1 1 1 1 1 1
IPLPBx: J:M/{#fEPBX FHiHipH, 0<x < 3.
/PLPBx=1 i}, ¢HIPBx T i HiBH .
/PLPBx=0 i}, JF/3PBxTHiH.BH.
3.1.11 BPHCON (PortB _#i B fHI% %] 175D
LR SFR2&# | Hibk | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BPHCON R 0xC - - | /PHPBS5 | /PHPB4 | /PHPB3 | /PHPB2 | /PHPB1 | /PHPBO
/5 e -l - | WE | s | WwE | e | WS | ws
YIgEE X X 1 1 1 1 1 1
IPHPBXx: :F/{HREPBx i fifH, 0<x<5.
/PHPBx=1 i, RFPBx i [H.
/PHPBx=0 i}, JFJ5PBx i [H.
3.1.12 INTE (¥ fEREFFRS)
&% | SFREE | #uiit | Bit7 | Bit6 Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0
INTE R OXE - | WDTIE - |LVDIE| T1IE INTIE PBIE TOIE
/5 R - | WE | - | WS | WS | WS | W5 | W5
WIUEH X 0 X 0 0 0 0 0
17 Ver. 2.1 2025/08/27
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TOIE: SERF25TO i Coverflow) HlbififE.
TOIE=1 B, FTFFERIARTO i H 7.
TOIE=0 B}, 2P & I35 TO v Hi i .

PBIE: PortBii A5 4¢, i fifi g o
PBIE=1 i, #]FFPortBfii N4k 17 .
PBIE=0 i}, X HIPortB¥i N\AE 1k Ik .

INTIE: Zh5 e fd g
INTIE=1 I, FTFFAh & 7.
INTIE=0 I, 5% P48 A 7 o

TAIE: 5EHF 38T it R i (i fig .

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

LVDIE: LVD WG .

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

WDTIE: WDT#EI i i ffi fig.

WDTIE=1 i}, FTHFWDT i
WDTIE=0 i}, SKHAWDTEEH k7.

3.1.13 INTF (F¥ilrEEHFES)

&% | SFRER Hihk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INTF R OxF - WDTIF - LVDIF | T1IF INTIF | PBIF TOIF
B JE - 9] - WE | WE | WE | WE | 5

WILEE GEES 0 0 0 0 0 0 0 0

TOIF: sEHf 25T ¥ H i Wibs s .
TOIF=1 i}, KA ERZETO % k.
TOIF 254 ff AT 2

PBIF: PortBii A4t 41 Wi A7 .
PBIF=1 i}, &4:PortBji AN Z51L 1K
PBIF 0 2 4 A 75 2 o

INTIF: Sbe Wibs 407
INTIF=1 B, RASMEH W
INTIF 0 25045 B A4 25

TAF: Erf2T1 R pWibr &4,
TUF=1 i, KA ERET1 P,
TAIF L2 AT %

LVDIF: LVDH s &Efr.
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LVDIF=1 I}, KALVDH .
LVDIF 25 254 475 %
WDTIF: WDT ] S ks &7
WDTIF=1 i}, KAWDTHH .
WDTIF ) 4 B 43 5
JEB: X AIINTE bitFKEg:, LR FBiEnZE~£ 0.
3.2 TOMDZ 7753
TOMD 2 1] 35 5 Z f- 40 A g 75 2 TOMD / TOMDRA#HY
£ | SFRER | ik Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
TOMD - - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
B/ E ik e
W (EEES 0 o | 1 | 1 | 1 111

PSOSEL[2:0]: ZEF T AasPO 43 B bl o 73 BC bl 2 ARYE T 70 A48 PO 7 B2 i I #5 TO BRWDTHE » 4 i/ 445 PO
BAHLAWDT, 43 L E T35k B mb Rl i L

4y ek
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
CERT#ETO0) (WDT&EAL) (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 ECEE

PSOWDT: T/ 4ii#3P0 4 ht

PSOWDT=1 i, Tis-#i#zP0 # /AL EIWDT .

PSOWDT=0 i}, T/ 4i2$P0 #/0Fid 2 i 28 T0.
YEE: FELEBEETHBHT B Er, ZEREPSOWDTHIPSOSEL[2:0], 7 M& i BG Brif 65-ZH i i=M &
TOCE: GEN33TO AhEpmtEhift ik #%

TOCE=1 i}, R 2$TO ¥ hn— 24 & 2R EL 3 & AL FEEX_CKIHI

TOCE=0 i}, EHF2$TO0 Hhn— MK 2 & % 3 & AE FEEX_CKIHI

YER: TOCE tA M JFTEIRATIR G INF NE E R ATO Ff 6 IR 1F o
TOCS: JEI O I Eh L.
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TOCS=1 i, EFEEX_CKIHIK &M Bk B AR IR % 5%
TOCS=0 i}, LS A0 2P FinsTo
INTEDG: MBI uiLss.
INTEDG=1, 4 EFHRA/EPBO K, INTIFR 4 5E .
INTEDG=0, 4 P RA/EPBO I, INTIFR#E 1 E .
LCKTMO: TOCS=1 i}, EHf25TO WPy nl DAk BARAHR 78 o
TOCS=0 I}, 54 W EPFinsTH#IENE & I 25 TO iR .
TOCS=1Hf, LCKTMO=0 i, EX_CKIJI 15}t fh bl ide 43 24 4 s T 25 TO B B
TOCS=1 i}, LCKTMO=1 I, A4 %540 thACE EX_CKIBIE A€ I 25 TO I 4.
VER: FHRTRIAETO BB FENTFE R, 1§ EEH#5T0 EH,

3.3 FHERRINEE /o8
3.3.1 10STB (PortB I/O #84i| F772)

£Z# | SFRAEA | bt | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
|IOSTB F 0x6 | GP7 | GP6 | IOPB5 | IOPB4 | IOPB3 | IOPB2 | IOPB1 | IOPBO
TR 1t /5 IEWE] /5 /5 isdiGH i59iG] i59iG] isdiGH
WILETH 0 0 1 1 1 1 1 1

IOPBx: PBx /0 #ia#%#, 0<x<5.
IOPBx=1 i}, PBx/Zi AR,
IOPBx=0 I}, PBxs&%iH =,

GP7, GP6: il HlFfr#s.

3.3.2 PSOCV (T4 r#gs PO iH A HEFHFES)

LR SFRH it | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
PSOCV F OxA PSOCV[7:0]

5 et BEH

WIH A 1 1 1 1 1 1 1 1

iPSOCVIN, 413 T4 58P0 H X0 H Al Kol .

3.3.3 BODCON (PortB FHRRFHER)

&% | SFREZE | it | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

BODCON F 0xC - - | ODPB5 | ODPB4 | ODPB3 | ODPB2 | ODPB1 | ODPBO
/5 JE - - /5 5 /5 IE9E] isdiGH iseiGH
WILH1E X X 0 0 0 0 0 0

ODPBx: {TJ/2=MHPBx/FTIRM, 0<x<5.
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ODPBx=1 i}, FTFHPBxHIFF Itk
ODPBx=0 i, =MHIPBxHIHIEH .

3.3.4 CMPCR (LB 28 H ik PR bl F7es)

3.3.5

2R

SFR#H]

Myt | Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

CMPCR

F

OxE GP7

RBIAS_H

RBIAS L

CMPF_INV

PS1

PSO

NS1

NSO

B B

s

L YN

0

NS[1:0]: Eb#as S b Nk £

NS[1:0]

RIFRA

00

PB1

01

10

Bandgap (0.65V)

1

Vref

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

PS[1:0]

EERA

00

PBO

01

10

Vref

1

CMPF_INV: LUiad 4 H ARSI .
CMPF_INV =1, & tbigstid
CMPF_INV =0, IE[f i gesit .

RBIAS_L, RBIAS_H: BN ¥ K Z2% B 1

PCON1 (HJR#EZEH|FFER 1)

(FS#E%3.10.1)

2R

SFR
KA

Hudik:

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

PCON1

F | oxF

GIE

LvDOUT

LVDS3

LvDS2

LVDS1

LVDSO

GP1

TOEN

B JE

55 (17)

i

o

o

i/

i/

/5

L YN

0

0

TOEN: FJFF/5<MEm 25TO0.
TOEN=1 i}, FTH ERFTO,
TOEN=0 f}, SKMERZTO.

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

GIE=0 B}, SCHIFTA i
LVDOUT: K HAuiift, Hik.
LVDS3~0: M 14 FHLVDHE ik —4

RBIAS[H:L] | LVDS[3:0] | LVD Voltage (V)
00 0001 2.20
00 0010 2.40
00 1011 2.60
00 0011 2.80
00 0100 2.90
00 0101 3.00
00 1101 3.15
00 0110 3.30
00 1110 3.45
00 0111 3.60
00 1111 3.75
00 1000 3.90
00 1010 4.05
00 1100 4.15

#4 LVD HEEF
VDD HiEHEZMLS VDD HLE HARAR & 8] (13 5 & H 24908 £0.1V.
GP1: S e,
(1%): 54 ENI e, 54 DISIiERR. 454 IOSTR #HL.

3.4 STHHFFRINERFTES
3.41 TMR1 (B2 T1 FF48)

2R SFRKH Hiht Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMR1 S 0x0 TMR1[7:0]

/5 JE M 9]

WILETH XXXXXXXX

HEMTMRY ZrAF 83, 2732 H AT 8-bitil it BUE M 85 T1 F H ATHUE. HS5ATMRT FF785 N, Bk S
NER T FAASIFEHER 2T HATA R
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3.42 TICR1 CERTE T1 BHIFHERE 1)

NYB8AO051H

2R

SFR#H]

Huht

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

T1CR1

S

0x1

PWM10EN

PWM10AL

T10S

T1RL

T1EN

B B

i/

o/

o

o

o

L YN

0

0

PEaF A7 T lC B E N 28T 1 ZhRE.

T1EN: {HEE/5C e 28T,
T1EN=1 I}, JFJ5 et 88T,
T1EN=0 I}, SCHER 28T,

T1RL:

TARL=1 I}, FIEMEMNTMR 271728 4 B 5 Ak
TARL=0 I}, A3 4k 4 I\ OXFF# it %0,

T10S:

HILFNGE N, O EE AT B

UAME IR £ (T108=0), BCEEm 3T bt At .

T10S=1 K}, B, EERT1 2 MWWIEE R 0x00 iH—ik.
T10S=0 i, AMEibM. G, e 28T SErssdt 4.

T10S

T1RL

SERT 2T 3BT BT RE

ER 2T MW E A EUE# %2 0x00.
kT Y, OxFF#y B i  4k sis Jab i+ 5.

ER 2T MW E A FUE#%2) 0x00.
Mk F Y, PR E EEE I A S T A

JEITART1 MATA6{E 1 ) 0x00.
HIE B, RN ST E R

*x5

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

PWM10OEN:

TR APWMA Hith o

SERFEET1 Thfe

PWM10EN=1 i}, PB2 <:%iHPWM1.
PWM10OEN=0 i}, PB2 /&i#HI0.

3.4.3 TICR2 CER % T1 EHIFHFEE 2)

£

SFREZR!

bt

Bit7 | Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

T1CR2

S

0x2

T1CS

T1CE

/PS1EN

PS1SEL[2:

B JE

o

o

o

i/

o

LN

X

1

1

1
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3.44

AT A TR B e 28 T1 Thik.
PS1SEL[2:0]: Tiisr#i#sPS1 4rFC bbiE .

PS1SEL[2:0] S3AC b
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

®6 MMiEEPS1 2ECth

M B EPS1SEL[2:0]7EPS1EN=1, ZJ+ B AJGELHERMK

IPS1EN: XH/ATIFHil o Mi#sPS1.
/PS1EN=1 it}, SCHIFI HiasPST.
/PS1EN=0 Itf, JFJ3 Wi/ #igePS1.

TACE: GEW 2T SNSRI Eh i ik 1.
T1CE=1 i}, MEFNMRET KAEEX_CKIHIE, Er8ST1 20—
T1CE=0 i}, MEFIEHEH KAEEX_CKIIE, ErR8ST1 20—

T1CS: JEM T N Eh iz I,

T1CS=1 i, EFEAEEX_CKIHIKI P &R B o

T1CS=0 I, LMoo

PWM1DUTY (PWM1 55 F5)

R SFR## | #shk | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM1DUTY S 0x3 PWM1DUTY[7:0]

TR 1t YN

WG A XXXXXXXX

UEEF AR AE T N o 2 2T R I IR THI 5, PWMA Bt > DR FFEE SRR ZDIRES o e 28 T1 B 55

FPWM1DUTY, PWM1 i &k NGRS BRI R R H

ER2ET FE NS BB B FETMRY 4745 LU R XPWM1T I, PWMIADUTY %4728 H T & XPWM1 ]

HA
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3.45 PS1CV (HiHid: PS1 iHHUEFF4%)
4% | SFRHEE | ik Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
PS1CV Ox4 PS1CV[7:0]
/5 JE BEE
WILETH 1 1 1 1 1 1 1 1
BIPS1CVES, 2133 T4 A PST THEE ) H AT #fH -
3.46 BZ1CR (iN32% BZ1 it & A4
2R SFR%H! Hu ik Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
BZ1CR S 0x5 BZ1EN - - - BZ1FSEL[3:0]
TR 1t BA - - - BA
WILETH 0 X X X 1 1 1 1
BZAFSEL[3:0]: BZ1 fiith FIAME LT
BZ1 SR iE
BZ1FSEL[3:0]
IR IR
0000 1:2
0001 1:4
0010 1:8
0011 1:16
9100 i 48PS it s
0101 1:64
0110 1:128
0111 1:256
1000 SEIT 28T bit 0
1001 SEIT T bit 1
1010 SEIT T bit 2
1011 SEIT 28T bit 3
1100 ERTETY fi SEIT 23T bit 4
1101 SEIT 2T bit 5
1110 SEIT 25T 1 bit 6
1111 SEIT 2T bit 7
T OWENGEE 1 (PB2) AiEiLIN
BZ1EN: ITJF/2%HIBZ1 Hithi.
BZ1EN=1 I}, JF/5iEng2E 1.
BZ1EN=0 I, SCHIEMS2E 1.
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3.4.7 IRCR (IR &5 F%)

&% | SFRHEXAE | #uhk | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S 0x6 - - - - - IRCSEL | IRF57K | IREN
/5 JE M - - - - - EUN HA EPN

WILHTH X X X X X 0 0 0

IREN: F]JF/2< IR I 4
IREN=1 i, JF)5 IREM i H o
IREN=0 i, JCHIIRE M Hi .

IRF57K: EFRIREEINE .
IRF57K=1 I}, IREEMZ & 57KHZ.
IRF57K=0 i, IRZKH AN /& 38KHz.,
IRCSEL: iEPEIREIALE
IRCSEL=0, H.I/OMI%dEE 16, FAEIREE
IRCSEL=1, H.I/OM%dfE2 0 B, F=AEIREIE
JER
1. KEEHYS (Frosc) (HEEET 3.12) ATLIZ(E IR B8R,
2. PARGHEEFIH A -

OSC. Type 57KHz | 38KHz o
. N RGIRREZ D, R [ N ET 5 A
High IRC 64 9 |HRCHR CRERGMERELD, IRBANMANREY.

®8 AFAIRGRER AL

3.4.8 TBHP (EHBAFNEF bR F78)

## | SFREE | it | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
TBHP S 0x7 - - - - - TBHP2 | TBHP1 TBHPO
/5 JE - - - - - W5 W5 e
WG A X X X X X X X X

2154 CALLA. GOTOAELTABLEAWFATRT, Hbritidik 2 i TBHP[2:01 5ACC4L k. ACC2PC[9:0]fI1Ik 71,
TBHP[1:0]/2PC[9:0]f] =57+ . TBHP[2]52NY8AO51H il FH 27 7725

3.49 TBHD (REEREZTEREFFE)

4% | SFREE | #ilk | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 - - | TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
25 JE - - I 3 3% 3% 3 3%
WILHTH X X X X X X X X

26 Ver. 2.1 2025/08/27




(\\) Nyquest

NYB8AO051H

MHE S TABLEAY AT, FHEROMA & 2 N B4 INZ 2 TBHD[5: 014+ 725 o - 1iEROM G 527 P 25 Ul Iin 48

FIACC.

3.4.10 OSCCR (RHEHIFHER)

3.5

P ;SFE? it | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 Bit0
OSCCR S OxF - CMPOEN - - OPMDI[1:0] | STPHOSC | SELHOSC
VL5 I P : /5 - - /5 /5 /5
WG A X 0 X X 00 0 1

SELHOSC: Z%i#k¥%iEI (Fosc)
SELHOSC=1 i, Fosci&mMi%HzE% (Frosc)
SELHOSC=0 i}, FoscA{&M%HR% (Frosc)

STPHOSC: RP/AFTH EdnEdEY (Frosc).
STPHOSC=1 i}, FHOSCZ 1= 11-423% 34k 5 o

STPHOSC=0 Itf, FHOSCRFFHR; -

CMPOEN: {TJF/55 1 Eb i g8 5t
CMPOEN=1 I}, FLE 8% 4T IT .
CMPOEN =0 i}, Huiggssi i o<H] .

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

OPMDI[1:0] BAEERR
00 —
01 {5 1R
10 Rl
11 TR

%9  EFEOPMD[1:0]f 1 /F =,

YEE: STPHOSC 1 55/RZASELHOSC 5 OPMD 57/ & 2¢. #SELHOSC=1 £/, STPHOSC-75580PMD [k
B2,

1/O%5

NY8BAOSTHHEE 6 AM/OMEIfL (PB[5:01). H /7 ] LLH: H 25 47 # PortBis 51X SE AL o /M /O JEIAL A — AN XS B2
AR LLE SCZ AL 2 S A\ s . 27 /723 10STB[5:0]5E X PB[5:014 A\ /i Hi 75 ] »

H— /OB B AT N, ‘& n] LR B 27 7 8 8 sloe ] _Lhiel N A fH . 257 23BPHCON[5:01H +H A 8k
K AIPB[5:0]f) F i i fH . %5 /7 2 BPLCON(7:410) 2 F ¥ 5 8% AIPB[3:0] /) ' o FEL FH

24— O R B By AL, DG ISE A A Tl A7 2 2 JE T I AR HH B . 27 47 23 BODCONI5:0] 4k 5 PB[5:0]52

BRI -

27

Ver. 2.1

2025/08/27



(\\) Nyquest NY8A051H

I/OTREHG Z 4 T 3% -
Bi): PB[3:0] | PB[5:4]
NSEoEN | % %
LTIPN
RGN % X
it TR % v v

210 /OThfeim=E

H AR LEPB AR /ORI AT B 2277 Ak T T . 29 A7 23 BWUCON[5:0] 2 £ e B PBAT — /O SIS st 72 A v . (R B3k
2% N FIBWUCONE—PBAIfL, HHE PR AEAEE—PUEFR AR, FESAM PBIF (INTF[M)#t &%
EN . WAL PBIE (INTE[1])5GIE (PCON1[7)EIN ¥ E N 1, K& A i W sk 3 HAT W RS TR .

NYBAOSTHILFefit— AN ot ibr, M3 f#sf EIS (PCONIBY) W E N 1, PBO NI 4 Z50 Hh W7 ey 4 A\ B

YEB: Z5PBO [FR] 8 E 5k M S5 3B, SFa B BB HIEE, TTPBO H-FAE{ A R &3 5 1,
{APB5~PB1 #-FZ MR SN

NYBAOSTHIZ LIRE I A Al a8 « IR A i os /e H & A28 IREN (IRCR[O))EfE, MIHIPB1 24 H 3k
PB3 "] M{EAMS R AN, HACE FE. MERH PS5 N TPB3 4 S EINYSAOSTHIE NG FEfF . .
MINYBAOSTHAL T — A A A WA I T FFRC & 775, F 7 ] LAZEPB4 M %245 & i 4l

WHTOMD TOCS=1 FILCK_TMO0=0, PB2 n] DL 4{E E i 25 TO SMBE#HJHREX_CKI. 1R T1CS=1, PB2 7 LA 41E
SEIT BT AN RIS B o

IR TI1CR[7] PWM10EN=1 H L3 R FIPB.2 4174, PB2 577 L4 1k kb 58 B iR 4 . #BZ1CR[7] BZ1EN=1
FEXT R FIPB.2 Bt B 7, PB2 HA] DL /Eigng asdi il
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3.5.1

10 5| I HIER

|O_SEL: & 51 I & It A N\ st it
WRITE_EN: #5505 A5,
READ_EN: iU 5] .

OD_EN: TIFIFIR%
PULLUP_ENB: #TPull-High.
PULLDOWN_EN: #T7FPull-Low.
RD_TYPE: e UM A28 4 .
EIS: FTJTAMErh kT ThRE -
INTEDGE: &4 Wik ik
EX_INT: AN HiE 5.

WUB: §]Fport BHfi .
SET_PBIF: portB Mfighz&.

OD_EN
LATCH

I0_SEL b L — BB
mial
LATCH -4 §
WRITE_EN P —t | -
—READ_EN %]
DATA_BUS ﬂ MU ‘ PULLUP_ENB
1 X_‘ |
LEJ F—PULLDOWN_EN
RD_TYPE
X
s
S
5 OH J 1
SET_PBIF =
J DFF
WwUB o {——READ_EN
( EIS
EX_INT 3
o
T N i:INTEDGE
K15 PBO Z5HIHE K
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IO_SEL: &5& 5| & M v N Bk H o
WRITE_EN: 4 5E 5 N5 .
READ_EN: (5|,
OD_EN: #THF¥tk.
PULLUP_ENB: #JFPull-High.
PULLDOWN_EN: #JFPull-Low.
RD_TYPE: #4815 H I 55 8
IREN: #THFIRIRE
IRDT: IR},
WUB: §]Fport BHfi .
SET_PBIF: port BMafifihik .
IREN
IRDT OD_ENp—L -T-
— ) ) P
LATCH
I0_SEL D b— 1 PE
Ho ] o]
x
LaTCH -4 §
WRITE_EN D
DATA_BUS é_REﬁDiEN muxe ‘ jDI—PULl_UP_ENB
1
Lr‘ x—‘ —PULLDOWN_EN
RD_TYPE
§§
| S
SET_PBIF G(i_ J L
DFF
WUB o ¢ READ_EN

K6 PB1 45HHE K
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IO_SEL: ¥t 5] @M i N st .
WRITE_EN: #5551,
READ_EN: 55| .

OD_EN: THF IR
PULLUP_ENB: #TJ¥Pull-High.
PULLDOWN_EN: #T7F-Pull-Low.
RD_TYPE: i HUfr a4
PBEN: #TJFPWM/BUZZER.
PBDT: PWM/BUZZER# %},
WUB: #TFFport BR:fiE .
SET_PBIF: portB Mtz
EX CKI: SNBSS

PBEN

me—‘ OD_EN DO—L -

LATCH

I0_SEL D b— 1 PB
mux oy
a :

LATCH —
WRITE_EN —
‘//%i———REﬁ)_EN 2]
DATA_BUS <] l::E}J
1

RD_TYPE

od
SET_PBIF J EX_CKI

WUB o3

PULLUP_ENB

100K

F—PULLDOWN_EHN

100K

Pl

—READ_EN

K7 PB2 45HHER
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IO_SEL: W& 5l &M i A st
WRITE_EN: B &E5 N5 .

READ_EN: (5|,

OD_EN: 4THFItk.
PULLUP_ENB: #T7FPull-High.
PULLDOWN_EN: #TJFPull-Low.
RD_TYPE: i HUH A7 B 81
PBEN: #J/FPWM/BUZZER.
PBDT: PWM/BUZZER¥ k.

WUB: #T¥port BHfEE .
SET_PBIF: port BU:FEFR & .

PBEN
PBDT on_gnDO—L —_
—‘ DO
LATCH
I0_SEL D — 1 \I PB
mux e
¥
[~
LATCH - s
WRITE_EN D
—READ_EN 2}
5 “H—PULLUP_ENB
DATA_BUS <] er‘ ‘
1 \__‘
RD_TYPE

g —PULLDOWN_EN
o .
SET_PBIF ae

DFF
WUB ) J—READ_EN

180K

K 8 PB3 45itHE K
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IO_SEL: #&5E 5] JE M i N\ sk
WRITE_EN: B &E5 N5 .

READ_EN: 55| .

OD_EN: THF IR
PULLUP_ENB: #TJ¥Pull-High.
RD_TYPE: il U A s
WUB: #]Hfport Bz .
SET_PBIF: port BMifiEkr & .

OD_EN
LATCH

I0_SEL > — PB
—]D_(

LATCH =
WRITE_EN D ]

100K

PULLUP_ENB

//4;——REQD_EN e
1 -

DATA_BUS < Iimr‘ ‘
RD_TYPE
Lo
SET_PBIF

DFF
wuB 3 ¢—READ_EN

K 9 PB4/PB5 4 HHE K
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3.6 SERERTO

SERPETO 2 8 fih I e It 2%, #Eh 27 /73S TOEN (PCON1[0]) AT HF#/E. B N E R 88 TO B & e HA bl
g I 28 TO B U2 57~ H Ao 50U .

SERF2ETO AR R AR 2 /7 88 TOCSAZ. LCK_TMO (TOMDI[5]'5 TOMD[7]) Az r] LA TG A IH4f . M8 IAZEX_CKI
BRI SR 5 28 AT k4 . 29 TOCSHy 0, 8 4 i b 23 sk 5 2 1 2 I 35 TO B £ . 29 TOCS 2 1 HLCK_TMO
N0, EX_CKI &8 41F e i 25 TO BHpJE. 24TOCSRZ 1 HLCK_TMO 1 (GEI 25 TO KIS 2N 1), 2idkfF
RIRG &A% (I_LRC)frt . VLB EMI T . (HiES%KE 10)

SERTES TO WHehIE ToCcs LCKTMO SERTEE TO SRUR
Instruction clock 0 X X
0 X
EX_CKI 1
X 0
| LRC 1 1 1

XK 11 Timer0 B} 455 I AR

BOREX_CKIMIL I BRARIR % 244K, 2747 28 TOCE (TOMDI[4]) £z 7] AR g iy 28 T0. 4 TOCES 1, EX_CKIEAL
Wi we A b ) i BN o B I e i 25 TO. 70 SC I 28 TO WHBp R gl (o F A, 40 SR 27 4788 PSOWDT (TOMDI3]) £
BOEZ, EREETO IR T LA A A2 PO 28, M#E 4R 2 7EPSOWDTS A 0, TilarAiids PO £x44R & 3 &
8T, HASERATIR R, BP0 17 #1502 th & /7 23 PSOSEL[2:0] £z 1:2 3| 1:256 ki€

BENERTBTO 20, &R 28 TO B BRI S g A0 B R0 . in SREX_CKIBIHR 7 #5595 4l R 2 1 @ i 25 TO B
PR, P AU R AT AR AR I F A, A S SRR VI SRR B R BN A A e R TO
PR S Fe A Bl FH P L ZFE ENYBAOSTH T A Mgk PO EE i 35 TO, T AIESPO 0 51 AT 4, BE
7 (EX_CKIZFR A ) ] Ak DX A IR TS 520, @ B35 TO BRHEh R A 22 4R S i EE, Bl
EX_CKI# N AR AT DL 98 A oh . S NEX_CKIFAI AR I3 KA A2 14 it FRAE

LEM ARTO i, AFAF85TOIF (INTF[O])H =iy 1 LIARHIE RS 45TO0 K AR o W& A7 45 TOIE (INTE[O])fi%
HGIEABUEN 1, KA HWHER, IFAT PRS2 . ERIEAS A 0 BITOIF , TOIFA 2 HHEk:.

SERTESTO ML HIME I SWDT QK -
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l —» Data Bus

Y

EX_CKI Instruction Clock ——p»|0
—»0

are MU > MUX >  Timer0 | ToF
_bn]

0
LCKTIMO iD_T L
TMO CKS
0

WDT MU X » Prescaler0 P 1
Configuration Word, WOT —m Osc. » 1 MUX —}Eel:lltﬁgr
T T >0
T PSOWDT PSOSEL[2:0] T
PSOWDT
WDTEN

K10 EREETO SWDTZEHHE A

3.7 Timer1/PWM1/Buzzer1

SERTEETT R B A TP 11 8 SLIh e i 38, FHa M & n] AR . i 25T i vl Al A T 7= 2EPWMA
Hi 5Buzzert fit . HNER BT IS5 N ER 28T ERFAI(T1rd) 5 & 28 T1 iH508s . SBUeE i 28T1
TR R ER 2T HATE AR BRI N E .

SEI 28T S HIHE T B s

TICS
i IPSTEN  yDataBus

Instruction Clock
—>»i0

EX_CKI MUX >

ToE ——) Ol MUX —>  Timerl |——>»T1IF
L

—» Prescaler1

h

IPS1EN  PS1SEL[2:0]

11 ERF T G5 RHE

SERTEETT M ERAE 77 =UnT LAFS B 3 A7 28 T1EN (T1CRA[ON AL 5 BOG A o fE I 38T AT H 5, & MBS il 2 B 27 A7
#T1CS (T1CR2[5])fr Y i & 45 A i B sREX_CKIBIfZ . 4T1CSH 1, EX_CKISHEPE MM #hiF. 4T1CSH
0, NIAEA Bl U phi . MEX_CKIPHEEL, W/ Ei 8T A 80472 H 25745 T1CE (T1CR2[4])ML k5 .
M T1CEN 1, EX_CKIf & #RE B 2 I 88 T1. 24T1CEN 0, EX_CKIFIE £ i i oy 23 kb 52 i 28
T WHBRJERF BE R8T 280, P AasP 1 ol LA — DX ik i . T AR P1 alFE i S N 0 B
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1724/PS1EN (T1CR2[3IALFTIF, #17F28PS1SEL[2:0] (T1CR2[2:0])fr m] Ay HirE1% 1:2 F 1:256. Current
value of TilZr4i#sP1 H FrEE v] LSt s i 2 A7 48 PS1C VIS

SENTERTT FEHE PR ERE S Bl R RS AE I 4FAAFRT10S (TICR1[2)) Ao 1, BElEFEHALL. T
TR A& e 28T 2 MEAAAE A A2 TMRY AT UR(E 8 sk v %0 3 0x00. 477745 T10S (T1CR1[2])8 0, IR
WEAE LR Y FRRE, FHESTIRL (TICRIMDM & E F— Nkt 5 s, H4TIRLA 1, 7T
TAFARTMRY [RILAE 20 BB A7 HE MW E T 4R B — A4, MTIRL Y 0, @B #5T1 A OXFFFF4E
— NI

ER AT R, AR TUF (INTF[3)) AL 8 1 A 1 F b B sE I 38T R A T i S W R A7 A8 T11E (INTE[3])
M SGIERIN &R 1, 2RAETEER AT R WIRS Y . BEREAE N 0 ZTIIF, THFAS#IERR.

SEI AT I P B~ B PR

Timer1 Value ><_ 0x66
T1EN
T108=1, TIRL=x 0x66 D> 0x65 D 0x64 D o 0x02 >< 0x01 >< 0x00 OXFF
D >
T108<0, T1RL=1 <0066 <0065 > 064 >
TIF l—/\_

Clear by firmware

K12 @Erf#T1 BFE

M A2 PWM1OEN (T1CR[7)Ac# ey 1 HECE 7PB.2 2PWM, PWM1 %t al i H T1/OIPB2. 4
PWM10OEN=1, PB2 & H3 AR . PWM1 i th & s RS 2 1 a7 A 48 PWM1OAL (T1ICR1[B]) ALk E. 4
PWM1OALA 1, PWM1 % 2 HF; PWM1OALA 0, PWMA JUZ & i~ . PWMA ) 5 25 L 55 i 0 412 7T 4
FEM o b 25 R A A7 RS PWMADUTY H5E - 24PWM1DUTY A 0, PWMA B & B30 - 4PWM1DUTY y OxFF,
PWM1 il 2% 255 el 25 T1 S it ise 2 HiTMRY MIEs(E Ao . B, PWM1DUTY #8244/
TFEHETFTMRT. PWM1 45 FHER IR

Timer1 Value —p

Comparator PB2

PWM1DUTY —P

PWM10EM
PWM10OAL

K13 PWM1 Z5H4HE R
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3.8

M AL ABZIEN (BZ1CRA[7]) Wk 1, FHXTR AL E 7 PB.2 £ NS 38R, Buzzer! #ith nf ATEI/O JHIPB2 fii
. MBZ1EN&EN 1, PB2 ¥ BB H I . BZ1 B3R 2 27 77 2$BZ1FSEL[3:0] (BZ1CR[3:0]) i 4k 5& 1J
PARTAE B i 28T St sl o0 45128 P1 Fr il . 24BZ1FSEL[3] N 0, T #iasP1 b wik % 7 4:BZ1 Hith. 4
BZ1FSEL[3]4 1, @i 28T 1 il A= EBZA it o S 7 =R Fr A R, 2RI MEH 2 1:2 £ 1:256.
Buzzer1 S5 HIAE A1 Fio:

BZ1FSEL[2:0]

MUX P52

1

Prescalert — 0~7 MUX —I_’
0

Timert —{0~7 MUX ? B1EN

BZ1FSEL[3]

BZ1FSEL[2:0]

Kl 14 Buzzer1 Z5HHEE]

AR5

A7 AFIREN (IRCRIODWE B E N 1 )5, AL, PBY & H AU I . AIRENTS %, PB1 K21
EHRE R, By IO

LML BB S i ZF A7 44 IRFSTK (IRCRIDALATI&HE. MIRF57KA 1, LAMERHBMIF 2 57KHz; HIRF57K
790, HiRE 38KHz.

LLAMREP S BPR S () R ARYEPB Hth SR Tk £ . %77 #:IRCSEL (IRCR[2])fz 2y 1 HPB1 fii th #idli
0, ZLAMLIPIGAFIEPBY. 27 /743 IRCSEL (IRCR[2])h2 2y 0 HPBA fij th #edhi v 1, LML A7 /EPBT. 4L
SRR BRI A G P s«

IRCSEL=0 IRCSEL=1

PB1 Data PB1Data ’7
mewes [ 1111 weme LTLILILILS

K15 ZOANR B AR e vs oyt K dfe
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3.9 hERESTHARINRE
3.9.1 ThREREAL

® RS,
® (LK (LVD) Flrhr,
o NHEHFH LS VDD —E/EANSHHIE.
® LVD i,
3.9.2 HIREEEES

NY8BAOS51HFE L &R iS4l b A5 77 s L R LU B AN S S e o PR B R A AR A AN AT LU S GPIOE =2,
CMPEN(Z: 17 #PCON[2)FH T 5 FHFIZE FI b i 28 . 24CMPEN=O0(ERN ), HL# s 2EH . 24CMPEN=1 I}, L%
R, AEEHT, RS AESNEH. RS T EATR:

PS[1:0]

PBO—— 00
PCON[2]

Vief — 31 10

11 +

PCON1[6]

PB1—— 00

X———» 01
Bandgap— | 1p

Vref —— ] 11

NS[1:0]

16 HLEAR 4

P 2% 1 IE AR S N EHPS[1:0]# € (77 /725 CMPCR[3:2]). FAK U1 T fli 7 :

PS[1:0] EAERIA
00 PBO
01 -

10 Vref
1

* A2 IEAHE LR
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EE LR 1) SORH i N FINS[1: 01 i€ (%7 47 #sCMPCR[1:0]) . A% U1 R i :

NS[1:0] RAFFIN
00 PB1
01 --
10 Bandgap (0.65V)
1" Vref

®A3 RIS

AEFTTETT LRI U AR Ot 45 R — Aol FAE s 40, 9 — Ao SR I e A . LB s T DA
1L LVDOUT (% 17 #:PCON1[6]) AT 48 1. Jy 1 R oy thi A L AL BB fav i, 150 E CMPOE (% /7 #3OSCCR[6]) A 1,
SRJEPB2 2 LA 4 A SRS

3.9.3 tEEISZH[E (Vref)
WASE R Vief BB R, JHTHRICRASSINSE MR, @i RBIAS_H fI RBIAS_L wlit#%

Vref [ KAE A /ME.,
LVD #Hp&fr 2 s AR,

i LVDS[3:0] mlik#% 64 MRIEAFH T —N. %5 VDD ML NEFEFMKT Vref i,
¥ arfrasfi LVDIF By 1.

UEAh, HEEER AR SRR E AR, KA tbBas ik 5 LVDIE A1 GIE By 1, Wz Wil K2 i b o

VDD

RBIAS_H
LVDS[3:0] ——

RBIAS_L

MUX
Vref
LVDS | To request interrupt
e | D |—LvDIF
Comparator C
[iw]
LVD output
PCON1[6]
Bandgap

17  Vreftifi & Hz: 5 LVD 45 HIHE &
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i AR AL AR IR AN R BB 2y RS Vref, 14 RBIAS_H. RBIAS_LHILVDS [3:0] M\ 64 2% Hi [k ik

A, WNERPR:

Condition
Vin- = Vref(V)

LVRS[3:0] RBIAS[H:L]=[0:0] | RBIAS[H:L]=[1:0] | RBIAS[H:L]=[0:1] | RBIAS[H:L]=[1:1]
1100 0.161*vDD 0.257*vDD 0.075*VDD 0.127*vDD
1010 0.164*vDD 0.262*VvDD 0.078*VDD 0.133*VvDD
1000 0.170*vDD 0.271*vDD 0.084*VDD 0.143*vDD
1111 0.177*vDD 0.283*VDD 0.093*VDD 0.157*vDD
0111 0.183*VvDD 0.292*VvDD 0.099*VDD 0.168*vDD
1110 0.190*vDD 0.304*VDD 0.107*VDD 0.182*VDD
0110 0.199*VDD 0.318*VDD 0.117*vDD 0.199*VDD
1101 0.207*vDD 0.330*VDD 0.125*VDD 0.213*VDD
0101 0.216*VDD 0.345*VDD 0.135*VDD 0.230*VvDD
0100 0.224*VDD 0.356*VDD 0.144*VDD 0.244*VDD
0011 0.231*vDD 0.369*VDD 0.152*VDD 0.258*VDD
1011 0.248*VDD 0.395*VDD 0.170*VDD 0.289*VvDD
0010 0.268*VDD 0.427*vDD 0.192*VDD 0.327*vDD
0001 0.291*vDD 0.463*VDD 0.218*VDD 0.370*vDD
0000 0.317*vDD 0.505*vDD 0.246*VDD 0.419*vDD
1001 0.327*vDD 0.521*vDD 0.258*VDD 0.438*VDD

HEB: Vref fiRZ720.1V.,

BT R A IS AR A B S E WU (Vref), LRBQER AT HI - M4 ri U B I o 24 S TR i A\ S0 BB D PR et o i
#E (0.65V), FESMINERLBIN B S Ea sl (Vref) I, BRI i ST B 1 B 20T L.

FH2 %[ 17 VrefTHAFIZERE M LVDZE MIME .
® HHYFHL AR T RIE R, Hhieassmt oA 0.
® HHYFHL R A T RE R, PhE o 1.

3.9.4 EEEIEH (LVD)

£ 14 ZFEHIE Vref PR

NY8AOS5 1HIIE it A Il & (LVD) A BAH I (1 i B B vfE, AEARAS VDD HLS . N 14 BokS %A ks il fe %, kA
JUEBEERE T A I s . MLVDEN(ZF 74 PCON[5])=1, HVDDHEEIKTLVDS[3:0liEFHILVD LR,
LVD%i th 222 ik @ RLVDHWE 1, LVDH bR S 248w, WRGIE=1, ERFambIRE P AT P Il 5572 7 o

BEAh, LVDSEI R S ) DLl i %5 A7 25 PCONA[B]BEAT#E 11

40
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LVDH ik # R aF
RBIAS[H:L] | LVDS[3:0] | LVD Voltage (V)
00 0001 2.20
00 0010 2.40
00 1011 2.60
00 0011 2.80
00 0100 2.90
00 0101 3.00
00 1101 3.15
00 0110 3.30
00 1110 3.45
00 0111 3.60
00 1111 3.75
00 1000 3.90
00 1010 4.05
00 1100 4.15

R L AT IR A A -

#£ 15 LVDHEEE

#—+ i LVDS[3:0] #%# LVD H )%
£ KE CMPCR = 0x0A

H=x  WE PCON[5]=1

(JFJ& LVD)

#PE M PCONA1[6] # % LVD IR
VEB: BEEEMWAFEEE, 5243 LVDS[3:0])5, #F#E 50us (@FHosc) 77 BEFZE IEBGHI KA (E »

3.9.5 LVD it

24 VDD HJEKT LVD HLER, LVD brEAEBE 2K, Ik aAssfs LVDIF BN 1.

BEAk, AR A R S SR EA R, R Bt i, 45 LVDIE A1 GIE B8 1, WRZ A WG R & 40 R

3.10 Bl M Ert 2% (WDT)

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

AP WDTS e 4k TAE.

WDTRE#: BC B 7 Re s 2E 1l . YWDTHHC B 1 (E AR, EREFHAT ISR F, HEREIARvT Lhl i 25 77 88
WDTEN (PCON[7))fz k¥, thah, WDTHRER G IALH] AT AR AINYSA0STHE & H i 75—/ Mic B 75 W 2 [
WrigR. RN, EWDTHN )G, ZF74%/TO (STATUSA) R #ERR A 0.

WD T JE A 3L 28 i W AN B - e e, AT LAAE 3.5 = FP.

15 =, 60 ZAEk 250 £Fb. ALK T ks 0 73
FezsWDT, AT CASEK S 1.l 1 5 AFF4PSOWDTAL,  Fiisrsitds 0 #/0Hi4sWDT. FisrJids 0 Xf
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3.1

WDTH 204 b %77 28 PSOSEL[2: O)f ks, HU TWDTEN HLH . tnBWDTEN £ EAINYSA0STH, 44k
M1 13 1. 128, HUnBEWDTHEEE S WINYSA0STH, TS %M 1. 2 ) 1. 256,

BTG 0 7 BCZEWDTHRE, #1047 CLRWDTHE A RIEERWDT. Fil7riies 0 3 H &/ TOFREN N 1.

WA P EE R WWDTHER HLE], EWDTEN G, 2 /F28WDTIF (INTF [6]) K E N 1. R A F2RWDTIE
(INTE [e])LFIGIERZ AR & & o 1, MIaTger=E g k. BERIE K 0 5 AWDTIF, WDTIFA &8RN 0.

o by

NYBAOSTHFZ (it —Fhrfllr: — i fk b, 55— Mgt fh b B Rl AT IR 2 INT S . 5 i 04 DA
Ay ik

® TimerO iz 1.

® Timer1 fE&Ar 1.

® WDTH K.

® PBHii NARA L

® SLELH T .

® LVDHIHr.

GIER 2R Wi ferr S, LAUN 1 A REfEREREMT T ThfE. GIEW LUEIENHE < E, JEIEDISHELIHERN 0.

PAT55 2 INTIG, TbGIERE 1 BRI NE, T &I 405 A bt 0x001 HHL. [N, GIES HINYSAO51H
LRI, KK L S OB R . e 4 0 o T TR T RS — 368 4 M SURRETIE. $U7 ILH6 444
VLB GIVE Yy 1 3% [ U AT I«

R AATAT I T, TR S A AE AR INTF RO RALK R BN 1. AR K 0 BN 2 BT A iERR N
Zo Rk, HP AT LB I e I A A7 AR INT F RIS S 5 e il A Wi (015 0, . TRV A 2 P T BB A7 2R INTE
ARSI BB 1 B, A S SO R R Wrbr 6 o an SR W BE A7 A2 2R INTERUAHRLAL R E 9 1, GIEH A 1, K
AT, 24548 M 0x008 HRiEL. [T, NY8AOSTHNE [ 3hif i 2 /7 8 GIEN N E . i AR sk
DB W, T LUEFENE SR W RS T2 P 128 — 56484, HGGIEWE Y 1, FF A v Ho i A 7 =4 75 00 b b
NY8AO051H. 184 RETIELZE Wi RS 27 M5 — 2484, EXGIERE N 1 HRk B EFHEHATF 5.

FAP R BENE AN GEAERETIERS & 2 1, BN WAk 3572 75 vh IDENIFE 4 il A 18 P 1T, (HRETIER/EISR
Bk L JE R B Y R R T AR B, DAL A T A AT RE AR IR R

3.11.1 Timer0 B3 MT

Timer0 %t (M 0x00 3| OXFF) &% B HFFTOIFN . (RTOIEMGIERE N 1, NI AFH R g K.

3.11.2 Timer1 f&4r Wy

Timer1 f5£2 (M OXFFZ| 0x00) ¥ EF A4 TIFAL. WRTUNEFMGIERE Ny 1, WK AL H L b ibriz K .
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3.11.3 B 186 Pl

HWDTHEN HAC B 7k FEWD TR R ™ AL i SRy, e B T 4WDTIFAL. i RWDTIERGIER B A
1, JUPRE A i A BT 5K

3.11.4 PB I NIREHZE KT
HPBx (0 < x £5) A& NHE NG H AR ) &S F2SWUPBXAL B E N 1 B, Xk Z1O5] i _E i B2
1 B 2 E2SPBIF . TSRPBIEFMGIERE N 1, TR BHER . Fikm 4PBO B 1% & N i FAR L
FAME R WrIsE, AR W bR ZEISK 2 1IEPBO M AR R 1E .

3.11.5 SN B
RYEEIS=1 FIINTEDGHIEL &, /051 JHIPBO L3k 2 (A Bl i ¥ B A7 23 INTIF, 1 RINTIEMGIEX B K
1, P AT A g R .

3.11.6 LVD iy
24VDD ALK TLVD RS, LVDFREAL & AME, 27287 LVDIF=1. I ELVDIEFIGIE®E N 1, XA iy
TR AL B

3.12 #RBECE

K INYBAOSTHE XN £FIC, B ¥k (Frosc) FUEIRS) (FLosc) FIIEFAEN RGIRY (Fosc). A HEFHoscH]
PR N ERCIEZ 2% (I_HRC). W FEFLosclIIRY %8 & WEBERCHR % #% (I_LRC).

(1) STPHOSC(OSCCRI1])=1 will stop Frosc
(2) Frosc will be disabled automatically at Halt mode

Configuration word,
High IRC Frequency

200 ———-]
16M » SELHOSC Configuration Word,
] Jp—— (OSCCR[0] Instruction Clock
AM » M L l
20—~
Tl ———-
Frosc

F, Fist
MIUX osc g M| T5

I_LRC 32768 Hz ———=
FLosc

K 18 NYSAOSTHIRE 4L B 45 1 1

| HRCHi IR H=EC B ke, AL 1M, 2M. 4M. 8M. 16Mzk 20MHz.
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MIEFE_LRCHES, FAELDL 32768HZ Ay H

IRIE 2747 28 SELHOSC (OSCCR [O)AZ HIME, AT BLiE$FFroscBk FLosc/E N R Gk Fosc. M SELHOSCH 1 ), ik
¥ FrosctE NFosce. JSELHOSCH 0 B, %FEFLosclF NFosc. — EfiEFosc, RIFHCE FHIE, 5L BHFINST

] PAf&Fosc/2 BiFosc/4 -
3.13 TIEER

NY8AOSTH (It 1 DU Al 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 i e OV IR S, DA ThE. fEAR ML SR, NYBAOS1TH
Bt VP A RS AR, B 7 ER A TOT A/ 1 1M I 2 LUE Ine i . 7EBERRAEICR . NYBAOS 1 H:Hs MR L 2| 41

A B IS i i A L B R R
VU R E A U R B s

-POR
-BOR
-LVR

3.13.1 E¥ER

Reset Event :

- RSTb pin enter low state
- WDT timeout

One of Reset
Event is occured

Reset Process is complete State
Startup Clock=Fast

One of Reset

g

Event is occured

Reset Process is complete
Startup Clock=Slow

r _______________
| Wakeup Event: 1
| - WDT fimeou interrupl L
| - PBinput change intermupt 1
: - INT interrupt 1

————————

OPNDI[1:01-01 OPMD[1:0]-01

SELHOSC=0

SELHOSC=1

OPMD[1:0]=10 OPMD[1:0]=10

SELHOSC=1 Standby

SELHOSC=0

__________

Mode
e f
1 ) '
: Wakeup Event :
___________ -TOIT1  overflow interrupt |
WDT interrupt 1

One of Reset

[}

1

L}

! -

1
Event is occurred |

K19 DR ERE G

-PB input change interrupt 1
-INT interrupt I

_————— e ———

RAATMT AT H AR SE U, NYBAOSTHAGAE I # A g I A N IR TR f7 . LB AR A
PR b 8 B P G B ok . AR R BB 91 _HRC, NYSAOSTH#E N IEF I, Wi E i iy
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3.13.2

3.13.3

3.13.4

I_LRC, NYBAOSTHRHE N M. AEIEH AT, Jfe it s PERE T AFHoscF N R G4k, HDhAEAE DY A
BRAFAE PR R ORI o AE B LB 5 B RO SR OB U, 15 AR /7 58 UINYBAOS THA #E A I H AR A

® R ATIIAT S EE T Frosc I T A1 BIRREL T LA E 2 R4 A L RS R RE 7o

® FioscilibFiEaR&EIELT.

® [CHHilE 0 B /£ #sSELHOSC (OSCCRIO])fv b Ay gk 1k

® |CH[iE L 4 f 25 77 2 OPMD[1:0] (OSCCRI[3:2])fr 1] ey £ A1 i il AR AR 2K,

® U TSI BRI, NYBAOSTHTEIZAT IE A5 2 AT [ B (AT B o AR5 400 4 3 TimerO B £, X
Feil it ¥ B LCKTMO 2y 1 FIAH R FC B 5 Timer0 Y5 E A 1 RS

AR
WS 0 EHAFHSELHOSCAL, NYBAOSTHKGHE NGB . MR, B IhFE, Froschiifh R4t
PG A BVIRE R FFICIE T . 281, Frosct A< HAIHINYBAOSTHIC . KSLESEM R, HP S 0 &%
1728 STPHOSC (OSCCR1N it — L B hAE . (HFFIERMIE, 28 ik N2 A A R 5 1k Frose, 415Gk
NIBHRE, SRJ5 I FHoscE %R A Al 24k 4t
® JE A AT I T Frosc TR S EIASTE AT DL 32 2 AR 41 AH L PR AL A e A7 o
o FiE 1 EHFEMRSTPHOSCHL, Frosch] LIt =M.
® ICHEid AL 72 OPMD[1: O] ) Jy R LA X B AR A 2
® CHJEIS 1 &% 78 SELHOSC Y My IE & £ 2.
R
5N 10bZ 27 /7 4 OPMD[1:0]1, NYBAOSTHRF#E NI, SR1T, EFFHUAL T, Frosc e HEIHE
NYBAOSTHK ], H 2l NMEEM A FFE N 1 BHAF4STPHOSCAL, LMF 1EFroscR A {7 a . Kl
NY8AO5TH #MEI R e 24 G 141, WTOEN/T1ENALAE BB > 1 W5 i 255 v 14 o Mtk TimerO/Timer1 )5
NYSAOSTHAE Mg, {5 112 2 28 TMRO/TMR 1. FinstA1H T TimerO/Timer1 i HARAC & i i& .
® TR AT IS IE R — L SRS B nT ARR A AR IS (1 A H A R B -
® FHME N1 EHFFIESTPHOSCHIFHosc FI LA 5% 4
® FroscllifRFEFERIFFrELIEME
® HIE LR AL —tRICICAE B IS KA 2 e «

(@)Timer0 ¥ 4 Wr/Timer1 &4+ W1 (b)&E 1B W (c)PBH NARASBAZ I (d) KA INT Zh58 H W

(e)LVDH 7.
® 7EMFFHUEA MRS, WISELHOSC=1, ICH#f[al5 3 IEH B, WSELHOSC=0 MICH: [ & Ff&H .
® NENHUEIRG A CIEH B E B ERD, FHAE R — B AN R

REEARAR X
Bt ATSLEEPHE 4 55 N 01b £ 2717 2OPMDI[1:0]£7, NY8A051H¥ ik N HEARAR N, . 7E#E NHEIRIE RS, 2
17 7%/PD (STATUS[3) K& K v 0, 2947 2%/TO (STATUSA] AL X B A 1 HWD T B E AR RS 1k .
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3.13.5

FEMERRAE T, T BB B G AT, 18 24T 245 1R AT HNYBAOSTH A fiE

HEIR AR 0 NYSA0S 1 HATHE it f 44 Ha AR =K
o IRAHUTIFIL, ATEAMEIBEICH .
® FroscHlFLosc & #B H 8% ] .

® UL LI T AE—IRBLICE i R AR AR X no it «

(@)F 1A E W (b)PBHINIRZES A H W (c) & AEINT 75 .
o MHEARAR AR5, tISELHOSC=1, ICK & F|IE# 0, MSELHOSC=0 NICH [ & |18 H ik X .

TR

B Y — 75 B 2 STPHOS CHEHEN BEHRHE =,

® AE SRR (IR PR/ B %D, IR — I AU

PR i SE i [E)

i SRR A . R,

A AE P M R A 2 1N (8]0 16*Fosc, i1 T AL N FroscEBFLosc /37817, PRI TE T AR HUBE UM i A 2

IS Tal

TENYBAOS5THE N FFHUIR A Bk BEARAR 2 77, P AT ASATHE 2 ENI. TEIXFRF LR, NYBAOSTH k4 21|

h 0x008, LAE fE ML Jo5 B AT T IR S5 A2 o 40 R AE BE N AR HUASE 3l R AR 3 2 BT A4 T DISIHE A, T AE M i )5
PAT I —%48%.
3.13.6 HEERMR
T Fp R AR MR 0 T -
R EHEER 2R FEHLAE SR P RAR X,
Frosc R STPHOSC STPHOSC K]
FLosc g iR iR S SLi
BAAT AT AT =1k =1k
T %% 0/1 TO ffife /T1 18R | TOfHifE / T1 {HfE | TOfHRE / T1 fHfE R
WDT ETUFIWDTARE | JEWUFIWDT{ERE | EDUMIWDTAERE | EBIAIWDTE RE
Hoe PEHLAE GEAL FEHAE REAL FEHLAE REAL KAFTH
- Timer0 E 3%
- J\'/”;%;;’ﬁ -WDTE N
e PRI - . PBI :;E}’fu)\lﬂﬂf{”ﬁﬁ
-
-LVD
# 16 EER AR
3.14 541
ML AR —H A FE R AR, NYBAOSTH 2t N5 A RS HIT 16 5 61 301 :
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® YVDDRHE FAWES, HIL FHEE AL

® YT EHRMCT M iR, HIMREEA.
® RSTbhi| AL

® WDTE & 7.

BEAk, BT & A7 S WERAIAR E AR RIS, & A7 3R 2GR E B IR AL . RS L/ TOM/PD AT LURSE ZAir
FARAIIAL . [TOFI/PDIIE S A R F AR T

Event ITO /PD
POR, BOR, LVR 1 1
RSTb&E . (TAERZE) AR AR
RSTb&E A (HEARRZA) 1 0
WDT# HE A CTAERED 0 1
WDT#i tHE AL CERRRE 0 0
HATSLEEPYE 4 1 0
H#ATCLRWDTH 4 1 1

R AT [TOM/PDEFIAH KA IR
SALEERA TG, NYSAOSTHH SIF M E MRS . TR AT AREMIR G 4%, e S50 — & I VG IR & Feoe
XA JE AR AR A T i S AL R], B f = AR B 5 e, XA T RS 140us, 4.5ms, 18ms, 72msEL 288 ms.
W akE s, NYBAOSTHHHE—H%%4F Fosc 116 MAFEIE Y] (OST, R A%EshifIal), B AL FE ek

FOR
L
LUR IMIT
L REH— Vlﬁg_/
—a
B ppDRST

VDD

ORZ

FRETERN—
= CHIF REZET
I_3
Lo_CK—
- HDTRST,_. = & [=L=1510 ] N )= gf;rlltfagr'_imz
WDTEH—] r reset time Time FL_CLK
I_=
CLOCHK
—ZET_TOE

K20 it R AL LB AE ]

NEVDDZE T, EWEHRSTOR AL, W H .

® HEIRMHEAKT 40kQ-

® R1{H=100Q ~ 1kQi, K FHIEKH, ESDECH TS T HEANR LS.
® HED fEFAC REEVDD B HLIN PRSI .
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VDD VDD
DZS Rg
R1
AN N RESET
cC ——
0.1uF
v

K21 AR R AR
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4. HEWE
NY8BAO51H % Fit i FIFE 7 #2017 55 MoK I 2

BAERF BAIERF
Be BAE R | #5E B (3 L i
12 1|2
FARIES FAR7ES
ANDAR | R | d |dest=ACC &R 1 Z | /ADDAR |R|d |dest=R+ACC 1 |ZDC,C
IORAR R | d |dest=ACC|R 1 4 SUBAR | R | d |dest=R + (~ACC) 1 |ZDC,C
XORAR | R | d |[dest=ACC & R 1 Z | /ADCAR |R|d|dest=R+ACC+C 1 |ZDC,C
ANDIA i ACC =ACC &i 1 4 SBCAR |R|d |dest=R+(~ACC)+C 1 |ZDC,C
IORIA i ACC =ACC |i 1 Z | |ADDIA i ACC =i+ACC 1 |ZDC,C
XORIA i ACC =ACC @ i 1 4 SUBIA i ACC =i+ (~ACC) 1 |ZDC,C
RRR R | d |Rotate right R 1 C | |ADCIA i ACC=i+ACC+C 1 12DC,C
RLR R | d |Rotate left R 1 C | |[SBCIA i ACC =i+ (~ACC)+C 1 12DC,C
BSR R | bit [Set bitin R 1 - DAA Decimal adjust for ACC 1 C
BCR R | bit |Clear bit in R 1 - CMPAR |R Compare R with ACC 1 Z,C
INCR R | d |Increase R 1 z CLRA Clear ACC 1 z
DECR R | d |Decrease R 1 z CLRR Clear R 1 4
COMR R | d |dest=~R 1 zZ | [ RE#AS
FEES NOP No operation 1 -
BTRSC R | bit [Test bit in R, skip if clear 1or2| - SLEEP Go into Halt mode 1 /TO, /IPD
BTRSS R | bit [Test bit in R, skip if set 1or2| - CLRWDT Clear Watch-Dog Timer 1 /TO, /IPD
INCRSZ | R | d |Increase R, skipif O 1or2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 lor2| - DISI Disable interrupt 1 -
HIEETES INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR R | d |[Move R 1 z 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: Bm; -4k,
bit: —A~ 8 A FFAFEERMIIAL T
C: /AT .
C=1, IEIGL KA, WIEIELS R EAMEN .
C=0, MEIEAARRAEDN, WikiE S RAMEN .
d: Hiz
#d= “07, 4547 NACC.
#d= “17, GRAEANRTF74.
DC: #Fifibric.
dest: H#¥r.
F: F UHIRFPRTIREZF 472, F {H v Ox5~0xF .
i: 8o RIS %k -
PC: Fj7it4ids.
PCHBUF: &7 iH& s it i g2 i o
IPD: YR WrAR AL
/PD=1, HLJEF =B CLRWDTHR AT -
/PD=0, SLEEP#4#4T)5-
Prescaler: TiZ#ii#s 0 4344
R: RULH4FHRIN AR AT /745, R{ENY 0X00~0x3F .
S: STUHFFAIIRE 735, SIHAN 0x0 ~ OxF.
TOMD: TOMDZ 7728
TBHP: ROM/& A7 H Fr il o
TBHD: ROM={ H A ik il 47 B
ITO: T #8ii HbR AT
/TO=1, HJE F7teki4T CLRWDT =k SLEEP 545 -
/TO=0, WDT %t .
WDT: &I it 2%,

Z: HEWRE.
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
TEE ADCAR R,d TEVE ADDAR R,d
EREEL 0 <RZXZG®B3 BEAES 0 <R <63
d=0,1. d=0,1.
(e R + ACC + C —>dest PAE ACC + R—dest
R Z,DC,C IR Z,DC,C
T HH ACCHIR T HEA INTE: #5d="0", &5 PR ACCHIRINE: #d="0", 4551%
RAENAce; #d="1", ZERAFNR AACC; #d="1", Z5iRIENR
JE 3 1 J& 3 1
24451 ADCARR, d 24451 ADDAR R, d
PATFE A1 PATHRE 200
ACC=0x12, R=0x34, C=1, d=1. ACC=0x12, R=0x34,C=1, d=1.
PATHR A G PATIR S G
R=0x47, ACC=0x12, C=0. R=0x46, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with
Carry ADDIA Add ACC and Immediate
1Bk ADCIA [ JEvE ADDIA i
BRESL 0 < i<255 BESL 0 < i<255
ik ACC +i+ C—>ACC HeiE ACC +i—ACC
JRA I Z,DC,C RAS ] Z,DC,C
! ACCHI 8 i i BEECH AT v, 45 i BH ACCHI 8 i Bpung:, 45 BAEN
RIENACC ACC
JA 1 JE 1
e ADCIA 2441 ADDIA i
PATFE A PATHR A
ACC=0x12, i=0x34, C=1. ACC=0x12, i=0x34, C=1.
PATHR A A PATHR S )5
ACC=0x47, C=0. ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bitin R
EREA ANDAR R, d B BCR R, bit
(s 0 <R < 63 HAEEL 0 <RZ<®63
d=0,1. 0 < bit <7
e fE ACC & R —>dest BAE 0 — R[bit]
RAS R z RES T -
.LE‘EEU% ACC*DR'{&“E”@%' ;éjd=uou’ %% iﬁﬁg %‘R%ﬁ%&lﬁ/‘]blﬂﬁ_«)*?)iﬁ O
fFNACC; #d=“1", iR A/FNR” JE 1
JE A 1 %4451 BCR R,B2
%44 ANDAR R, d PATHE AT :
T éﬁﬁ R=0x5A, B2=0x3.
: Py
ACC=0x5A, R=0XAF, d=1. #“F:{zigf -
PATIE A )5 - :

R=0x0A, ACC=0x5A, Z=0.

ANDIA AND Immediate with ACC BSR Set Bitin R
B ANDIA i P BSR R, bit
BEH 0 < i<255 BEAES 0 <RZG®B3
o < bit <
B ACC & i—>ACC ", 0= b't_ <7
— . o 1—> R[bit]
IR -
o H s 3 “ "y
e ACCAI8 it R 5mia s B 8 LR 17 28 bt
JE 3 1 JE 1 1
Z& 45| ANDIA i e BSR R,B2
PATFE LA : PATFE LA
ACC=0x5A, i=OxAF. R=0x5A, B2=0x2.
PATFE S5 PATHR S )G
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear CALL Call Subroutine
T BTRSC R, bit I CALL  adr
i 0 <R <63 HRAEH 0 < adr<255
0 < bit <7 )
1 {F Skip next instruction, if R[bit] = 0. PRAE PC +1— Top of Stack
{PCHBUF, adr} — PC
RS - R -
L] SR FE 4, 0" BkiE T~ —%48 Wt B FREFHA, &k b
A PC+1
1 10r2 (Bkib JEAFRT. R)E% 8 1E_TLE|jﬂﬁiJ!:%ﬁ
N APC[7:0], # PCHBUF[1:0] # A
24451 BTRSCR, B2 PC[9:8]
i 2 25451 CALL SUB
T4 T L SUB
_ _ PATHRE AW
R=0x5A, B2=0x2. ,
PN PC=A0. Stack pointer=1
PATIEL )G HUTHE A S
p— BH~X/3:
HFRIB2I=0, M 1 AHAT, PC=address of SUB, Stack[1] =
PP B & 2 TFRAAT NorT Sy ey
BTRSS Test Bit in R and Skip if Set
CALLA Call Subroutine
T BTRSS R, bit
o i CALLA
B 0<R<63 e
0 < bit <7 ERIEHL -
1 {F Skip next instruction, if R[bit] = 1. PRAE PC +1— Top of Stack
{TBHP, ACC} — PC
R } IS o -
i TRIE S, A TIBkE T 44 N \ \
B [ M TR T B PR, R P CH
. . FE AT, 485K TBHP[1:0] Tl i
F Tor2 (B 4 PC[9:8], ACC WHH%PCI7:0]
25451 BTRSS R, B2 ],
T 2
%2 ﬂ .
643 H# ;LA”I:I;“A/\”
BUTHE 4 i R
e TBHP=0x02, ACC=0x34.
R=0x5A, B2=0x3. H !
i A PC=AQ. Stack pointer=1.
BT 4 IR Ry
HFR[B2]=1, M54 2 AT, _ . _
3 PC=0x234, Stack[1]=A0+1, Stack
HEIES 3 TFIAGT. y

pointer=2.
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CLRA Clear ACC CLRWDT Clear Watch-Dog Timer
B CLRA JEE CLRWDT
B -- 6 -
BlE 00h —ACC BRI 00h — WDT,
1> Z 00h —> WDTTHi s #lias (G )E)
s z 1—/To
1—/PD
M ‘\35?:.:\, ;N—Tl_A:\ Ay VPRl
i ACCIEZE, ZhrEfrE“ S /70, /PD
GE! 1 . , .
i B HWDT HH28 F T B [TO
A0l CLRA IPDFR AL "
PATE LA -
ACC=0x55, Z=0. Ja] 1
PATHR A )5« 24451 CLRWDT
ACC=0x00, Z=1. AT TR A0 :
/TO=0
PATHE L )5 :
/TO=1
CLRR Clear R COMR Complement R
Yk CLRR R Yk COMR R, d
AR 0 <R<ZB63 HAEE 0 <R K63
HRAE 00h—>R d=01.
157 Bl ~R — dest
A B z WA z
] WIEARIEE, ZirEhrE 1 ] REFAEASEUAD, 4557 Nd;
JE 1 d=“0", 45 HFNACC;
2 CLRR R d="1", ZRFAR
PATHE Al J& 1
R=0x55, Z=0. 245 COMR, d
PATHR S5 PATHE 4T
R=0x00, Z=1. R=0xA®6, d=1, Z=0.
PATHE L )5 -
R=0x59, Z=0.
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CMPAR Compare ACC and R DECR Decrease R
Bk CMPAR R T DECR R,d
BeEHL 0 £RXLGB3 HaVEH 0 <R < 63
#HlE R-ACC— (No restore) d=0,1.
RSN Z,C PAE R-1—dest
1t B ACCHIRLLE:: $UYTACC-R, FifAs RS 4
£ | AR i‘ﬂc‘:‘ iva “ NN b wAn
ACCHIRHIfEL, R ERZACH &L i R, #d="0", 4 5{F AACC:
. 1 #d=“1", ZRFEAR.
o 151 1
2451 CMPAR R :
S 2491 DECRR, d
TTTEI < HI: ?;L/QEFE‘/‘\L
R=0x34, ACC=12, Z=0, C=0. F:foﬁ' g1ﬁ“c;_1 o
PUTHE L R dirs s,
R=0x34, ACC=12, Z=0, C=1. RECRSCE
R=0x00, Z=1.
DAA Convert ACC Data Format from L
Hexadecimal to Decimal DECRSZ Decrease R, Skip if 0
Y DAA vk DECRSZ R, d
BEAL - BEEL 0 <R <83
HeAE ACC(hex) —> ACC(dec) d=0,1.
AR M C BRI R -1—dest,
Ui B ¥ 205 o 16 3 B0 R Skip if result = 0
v N, ; RS -
IR, 2R A U B A A RASF
= i BH R Jeidil, #7d=0", &R FENACC;
#d="1", 5 RAENR, 45 180"
JE 3 1 BEid N — %164, #UTNOPHE4S ,
241 ADDAR R, PRI 2% 96 % BERRAT A 0.
DAA JE 1 1or2 ()
PATIRL I : 24451 DECRSZR, d
ACC=0x28, R=0x25, d=0. §5 4 2 ’
TR I s 3
ACC= =0. I
CC=0x53, C=0 PATIE LT
R=0x1, d=1, Z=0.
PATHEL G

R=0x0, Z=1, #EL R N0, 54
2 kit .
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DISI Disable Interrupt Globally GOTO Unconditional Branch
i DISI R GOTO adr
HAEE - BAE 0 < adr<511
BRAE Disable Interrupt, 0 — GIE s {PCHBUF, adr}— PC
AR T - IR A B -
Ve GIEREN 0, KR B9 TEA RIS &, ORI RIHIE
JE A 1 HAPC<8:0>, PCHBUF[1]ZEA
2451 DISI PC[9]
PATHR AT
GIE=1. J&1 3 2
AT T%/:‘f\)ﬁ : %4451 GOTO Level
GIE=0. TR AT
PC=A0.
WATHE S 5
PC=address of Level.
ENI Enable Interrupt Globally GOTOA Unconditional Branch
i ENI R GOTOA
AR - e -
e Enable Interrupt, 1 — GIE e {TBHP, ACC}—PC
AR T - R R -
Ui GIEE N 1, Hia4)=F W 1t ] T Bk R4, ACCIEEEN
JE 4 1 PC PC<7:0>; TBHPI[1:0] IEEZPN
PC<9:8>
24451 ENI
PATHR A0 L 2
GlE:O. Z&45) GOTOA
PATHE S5 PATTR 2T
GIE=1. PC=A0. TBHP=0x02, ACC=0x34.
PATHE S 5
PC=0x234.
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INCR Increase R INT Software Interrupt
W INCR R, d Yk INT
HAEH 0 <R <63 AR -
d=0,1. BRAE PC + 1 — Top of Stack,
PAE R + 1 —dest. 001h = PC
R R z A -
Vi) RIBH, d="0", LZR{FAACC: i W7 A 4 . g K R T
#d="1", HiRAFAR (PCH+1) FEAKETH, 485 H 001H ¥
341 1 Hotl3E APC[9:0].
Z& 5] INCRR, d J& 3 3
PATHR A0 Z& 451 INT
R=0xFF, d=1, Z=0. PATHE A1 -
PATHR S )5 PC=address of INT code.
R=0x00, Z=1. PATHE S G
PC=0x01.
INCRSZ Increase R, Skip if 0 IORAR OR ACC with R
Bk INCRSZ R, d 1By IORAR R, d
e 0 <R < 63 BAESL 0 <R <63
d=0,1. d=0,1.
AR R + 1—>dest, HlE ACC | R —>dest
Skip if result = 0 ARAS R z
RAS ] - Ut B ACCHIRfiEZ S, #d="0", 45117
9] RGN, #d="0", 45 FA4ENACC; # AACC; #id="1", ZRAFAR
d=“1", ZEFHFANR. H 45 H 0"k JE 17 1
3 A e A 40 B A
ﬁF /dij:El/?\, #L’TTNOPTEI/?\ \E\SWJ IORAR R, d
JE 1 or 2(skip) PATHR AT
2451 INCRSZR, d R=0x50, ACC=0xAA, d=1, Z=0.
542 PATIEL )5
a4 3 R=0xFA, ACC=0xAA, Z=0.
PATHE Al
R=0xFF, d=1, Z=0.
PATIEL )5 -

R=0x00, Z=1, 4R HN 0, ik
IR 2
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IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC
B IORIA i Bk IOSTR  F
RS 0 < i<255 HAERL 0<F<15
5 ACC | i—>ACC AR F-page SFR—>ACC
ARAS T z ARAS T -
L ACCHI 8 fir r HIBefHaiz 51, 4 Eed A4 F LI R BR 25 17 24 PR 45 ACC
FAACC J& 3 1
J& 3 1 Z& 45| IOSTRF
%4451 IORIA PATHE AT :
: o p
i=0x50, ACC=0xAA, Z=0. CECRCE
ACC=0xFA, Z=0.
I0ST Load F-page SFR from ACC LCALL Call Subroutine
YR IOST F Y LCALL adr
B 0 < F< 15 A 0 < adr < 1023
PAE ACC — F-page SFR HeiE PC + 1 — Top of Stack,
RAS R -- adr— PC[9:0]
n . = %%%ﬁu@ -
B A5 ACC I EL Ik 2 F 5 1 5 k5 17 y \
HIF L] KIAHFRT . B RHPC+H R
FE 1 1 T, SRJEH 10 47 5 B Fogk A
PC[9:0].
544 I0ST F ) [5:0]
PATE A AT : J& I 2
F=0x55, ACC=0xAA. Z& 45 LCALL SUB
PATHRE S )5 PATHRE AW
F=0xAA, ACC=0xAA. PC=A0. Stack level=1
PATHR 2 )5

PC=address of SUB, Stack[1]=
AO0+1, Stack pointer =2.
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LGOTO Unconditional Branch MOVIA Move Immediate to ACC
TEE LGOTO adr s MOVIA i
ERAERL 0 < adr < 1023 BRERL 0 < i<255
s adr — PC[9:0]. PRt i—>ACC
WA - S -
N Tt B 8 1 RE B 44 ACC
B TR B, 10603 HICE A 3 ’
PCo:0] e MOVIA
JA A 2 PATFE A
e LGOTO Level i=0x55, ACC=0xAA.
PATHEA AT PATIRL )G |
PC=A0. ACC=0x55.
PATHEL )G
PC=address of Level.
MOVAR Move ACC to R MOVR Move to ACC or R
WA MOVAR R [ MOVR R.d
BAEEL 0 <R <63 BRAEH 0 <R <63
BAE ACC—R d=0,1.
IR - Bk R — dest
Ut B ACCItfHZR RSB z
JE 1 1 Pt R 25 d, #5d="0", 45 R 4E NACC;
2efg] MOVAR R %(}F“TQ %ﬁ%‘ﬁ)\Ro BT,
HATHE A1« WIS Z ERZE S N 0.
R=0x55, ACC=0xAA. JE 1A 1
2=l A .
&nga,:f ACC-O AA s MOVRR, d
TR ALLEOXAA. PUTTE AT
R=0x0, ACC=0xAA, Z=0, d=0.
PATIEL )G

R=0x0, ACC=0x00, Z=1.
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NOP No Operation RETIA Return with Data in ACC
W NOP Y RETIA [
(Y - BAE 0 < i<255
(S No operation. A i— ACC,
R R -- Top of Stack—PC
1t ] THAE RAS -
Jid 44 1 . PR K T fa DA
. ] WS HOR A . 8 7 3 B B AE 45
el NoP - ACC, HiTiitliit# \PC, GIEFFE Jy
PATHE A Al 1
PC=A0
PATHES IR JH 2
PC=A0+1 Z&45) RETIA
BT A8
GIE=0, Stack pointer =2, i=0x55,
ACC=0xAA.
PATHE S 5
GIE=1, PC=Stack[2], Stack
pointer =1, ACC=0x55.
RETIE Return from Interrupt and Enable RET Return from Subroutine
Interrupt Globally
Y RETIE T RET
R R - 23 (3 -
(S Top of Stack— PC Bt Top of Stack —PC
1—>GIE ARAS T -
R R - Wi 1 FREFRE, HRTEAPC
i HHWTIR [, AR T b E N PCIRI S J& I 2
AE T %541 RET
J& 2 PATTR 21T :
Zl'gﬁu RETIE Stack level=2.
PATE A1 - PATHE S 5
GIE=0. Stack level=2. PC=Stack[2], Stack level=1.
PATHE S

GIE=1, PC=Stack[2], Stack level
=1.
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RLR Rotate Left R Through Carry RRR Rotate Right R Through Carry
Bk RLR R, d I SBCAR R, d
HAEEL 0 <R <63 BAEH 0 <R <63
d=0,1. d=0, 1.
B AE R[7]— C, R[6:0] — dest[7:1], e (s R + (~ACC) + C —> dest
C — dest[0] RS Z,DC,C
L] RHACCH B A%, #d="0", 45
. HENAce: #5d="1", ZEEAFAR
L{b7‘b6‘b5‘b4‘b3‘b2‘bl‘bo%— JE 3 1
RAS R C %4451 SBCARR, d
J e AT .
1] AR FEfs: #0="0, L5 & eoos.  der
TEAACC: #d="1", LRHAR A ~Ox06,d=1,
JE 3 1 PATHES )G
2491 RLRR, d R=0xFE, C=0. (-2)
4T84 T (b) AT AW :
R=0xA5, d=1, C=0. 5;?"05' ACC=0x08,  d=1,
4=l A . = -
BATIRSIR: BUTIRS 5
R=0x4A, C=1. R=0xFF, C=0. (-1)
(c) PATHR AT
R=0x06, ACC=0x05, d=1,
C=0.
RRR Rotate Right R Through Carry PATIR L ) -
o~ = — R=0x00, C=1. (-0), Z=1.
Y ; (d) $ATHRE AT
BRI 0 <R <63 R=0x06, ACC=0x05, d=1,
d=0,1. c=1.
S A .
e f C — dest[7], R[7:1] — dest[6:0], Bier:
R[0]—>C =0x1, C=1.(+1)
v
E-C R
[ 67 [ b6 [ b5 [ b4 [ b3 [ b2 [ b1 [ b0 |
RS C
1t B4 WM RIEH A #: #d="0", 45
EANACC; #d="1", ZR/FAR
J& 3 1
24451 RRRR, d
PATHE Al
R=0xA5, d=1, C=0.
PATHE S )5
R=0x52, C=1.
SBCAR Subtract ACC and Carry from R
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SBCIA Subtract ACC and Carry from SFUNR Move S-page SFR from ACC
Immediate
HiE SBCIA i JEE SFUNR S
BAEHL 0 < i<255 BAEHL 0 <8< 15
AR i + (~ACC) + C —> dest AR S-page SFR—>ACC
R R Z,DC,C RAS R -
i BH HECMACCH S AL IE, RN i BH LS LI RFIA bR HU 77 4725
ACC
BE! 1
A 1 }:éf ﬁ S S
. . 241 FUNR
= SBCIA] BUTHR i
(a) P74 S=0x55, ACC=0XAA.
i=0x05, ACC=0x06, C=0. T84 E
WA IRS S$=0x55, ACC=0x55.
ACC=0xFE, C=0. (-2)
(b) UATHE A A
i=0x05, ACC=0x06, C=1.
PATHR L A
ACC=0xFF, C=0. (-1)
(c) PUATHREAHI:
i=0x06, ACC=0x05, C=0.
PATHE 2 )
ACC=0x00, C=1. (-0), Z=1.
(d) ATFEAHI:
i=0x06, ACC=0x05, C=1.
PATIRS )G
ACC=0x1, C=1. (+1)
SFUN Load S-page SFR from ACC SLEEP Enter Halt Mode
=28 SFUN S HiE SLEEP
HBAFE 0 <8 <15 VRS -
#HlE ACC — S-page SFR BaiE 00h — WDT,
R R - 00h — WDT prescaler
i 5 S T IHIRR R bR B AT A7 4 1—/T0
3 1 0— /PD
RSN /TO, /IPD
%491 SFUN 'S Jj( o ‘ )
PATHR AT - B8 WDT%D“ f ;\%ﬁ%%{%%? [TOkrEN
S=0x55, ACC=0xAA. 0, /PDIH%, ICHENHEAR.
PATHR 2 )5 JE 3 1
S=0xAA, ACC=0xAA. 2451 SLEEP
PATHR AT
/PD=1, /TO=0.
PATHR L )5
/PD=0, /TO=1.
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SUBAR Subtract ACC from R
1BV SUBAR R,d
BRAEEL 0 <RZXZG®B3
d=0,1.
e R - ACC —dest
RS Z,DC,C
S| R J&ZAcc, #d=0", 4R
Acc;
#d="1", ZRFEAR
J& 1
2545 SBCARR, d
(@) PATIEAHI:
R=0x05, ACC=0x06, d=1.
PATHR A )5
R=0xFF, C=0. (-1)
(b) PATHEAHI:
R=0x06, ACC=0x05, d=1.
BT R
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate
Yk SUBIA i
EREEL 0 < i<255
PAE i—ACC—>ACC
RS Z,DC,C
P HHIRACC, ZEHRAFENACC
J& 1
2545 SUBIA

(@) $ATIEAHI:
i=0x05, ACC=0x06.
PATIEL )5 -
ACC=0xFF, C=0. (-1)
(b) ATHEAHI:
i=0x06, ACC=0x05, d=1.
PATHE S )5 -
ACC=0x01, C=1. (+1)

SWAPR Swap High/Low Nibble in R
TEYE SWAPR R, d
BRESL 0 <RZG®B3
d=0,1.
BefE R[3:0] = dest[7:4].
R[7:4] — dest[3:0]
RAF W --
i B AT, F7d="0", R
FEANACC; #d=“1", 4RMHEAR
JEIA 1
Z& 45 SWAPRR, d
PATHE AT
R=0xA5, d=1.
PATHR A )5
R=0x5A.
TABLEA Read ROM data
Tk TABLEA
BEAL -
BiE ROM data{ TBHP, ACC } [7:0] —
ACC
ROM data{TBHP, ACC} [13:8] —
TBHD.
AR T --
i FH ROMA K454, M7 WAANTBH, &
FHAFENACC
JE 3 2
Z& 45 TABLEA
PATHE AT
TBHP=0x02, CC=0x34.
TBHD=0x01.
ROM data[0x234]= 0x35AA
PATIRL G

TBHD=0x35, ACC=0xAA.
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TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
e ToMD R XORAR R,d
BRESL - BREHL 0 <RZXZG®B3
e fE ACC—> TOMD ) d=0,1.
o 238 ACC ® R— dest
RSN -
N e IR z
VL] HTO Bk 2 47 . e e
[ 1 . BH ACCHIRfH “ak” i85, #d="0",
e ZEHIENACC; #Hd=“1", 5HEEN
Z& 45| TOMD R
PATFE A0 & HA 1
'I:(szD=0x55, ACC=0xAA. - XORAR R, d
i) BT 445
TOMD=0xAA. R=0xA5, ACC=0xFO0, d=1.
BUTH 4 I
R=0x55.
XORIA Exclusive-OR Immediate with
TOMDR Move TOMD to ACC ACC
B TOMDR B XORIA i
AR - BAEEL 0 < i<255
228 TOMD —ACC HeAF ACC®i—>ACC
RE M - SRAS B z
Ll BETO B A7 45 VL AccHI ity “ Rl B, #
JE 1 1 d=“0", 4R A NAcc; #Hd=“1", 45
e TOMDR RAEN
PATHE 41T - R
TOMD=0x55, ACC=0xAA. Ji 1 1
PATHR A )5 24451 XORIA
ACC=0x55. PATIR AT
i=0xA5, ACC=0xFO.
HATHE L A
ACC=0x55.
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5. iLEX
HHE SR IR
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
(521 i) (2 MR H ) (4 MR )
3 WDT 1. Watchdog Enable (Software control) (4 [ 1Hflige Cffdsi]) )
(B 1 E i 2%) 2. Watchdog Disable (Always disable) (4 | 1715 [4] (it [4]) )
4 WDT Event 1. Watchdog Reset 2. Watchdog Interrupt
(BT 1€ I s 3 F) (B 5 AL (BT 1A )
5 Timer0 source 1. EX_CKI 2. 1_LRC
PB.2 1. PB.2is /O 2. PB.2is PWM 3. PB.2is Buzzer
PB.3 1. PB.3is /O 2. PB.3isreset
PB.4 1. PB4isl/O 2. PB.4 is instruction clock output
9 ztf‘m[;; 'me 1. 140us 2. 45ms 3. 18ms 4. 72ms 5. 288ms
X7
WDT Time Base
10 B T ) 1. 3.5ms 2. 15ms 3. 60ms 4. 250ms
1. Register Control 2. Register Control + Halt mode Off
11 LVR Setting (BT f Al (3 A7 a2 |+ B AR ABE =G ] )
(LVR & 5E) 3. Always On 4. Operation mode On + Halt mode Off
(—H) (TAEREAT 3 +HEAR AT A OC )
12 LVR Voltage 1. 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 24V
(EALHEE) 6. 2.7V 7. 3.0V 8. 3.3V 9. 3.6V 10. 4.2V
VDD Voltage
13 (VDD H1F) 1. 3.0V 2. 45V 3. 5.0v
14 Read Output Data 1. 1/0 port 2. Register
(BRI H 28R (110 3% 1) (BFATA%)
1. Sync 2. Async
15 EX_CKIl to Inst. Clock A A
- (A1) (RFI)
16 Startup Clock 1. I_LHRC 2. |_LRC
(5 (FE AR ;) (iR )
Input High Voltage (VIH)
17 GIABE (VIHD ) 1. 0.8vDD 2. 0.6vDD
Input Low Voltage (VIL)
18 MEHE (VL) ) 1. 0.3vDD 2. 0.2vDD
Input Voltage Schmitt Trigger .
19 (BN P P 2 1. Enable (depend on 17, 18) 2. Disable (17, 18 no use)
Sink / Drive Current
20 CHE/ R B ) 1. Small 2. Normal
*®19 WEE
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6. SR
6.1 HARHNE
=) ¥ BUEE Efr
Vob - Vss YR H -0.5~+6.0 V
VIN HNH R Vss-0.3V ~ Vpp+0.3 \%
Top BATIRE -40 ~ +85 °C
Tst it AE IR P -40 ~ +125 °C
6.2 BB
(All refer Finst=Frosc/4, FrHosc=16MHz@|_HRC, WDT enabled, ambient temperature Ta=25°C unless otherwise specified.)
Ziine) 2 Voo | &/ME | BUE | &RKRE | BAL %A
3.0 Finst=10MHz @ |_HRC 20MHZz/2T
2.7 Finst=8MHz @ I_HRC 16MHz/2T
2.2 Finst=5MHz @ I_HRC 20MHz/4T
Voo | LAEHE -- 2.0 - 5.5 V |Finst=4MHz @ |_HRC 16MHZz/4T & 8MHz/2T
2.0 Finst=2MHz @ |_HRC 8MHz/4T & 4MHz/2T
1.6 Finst=1MHz @ I_HRC 4MHz/4T
1.6 Finst=8KHz @ |_LRC 32KHz/4T
5V 4.0 - - RSTb
v | 22 | - — | V| osvop
S5V | 35 - - v | Allother I/ pins, EX_CKI, INT
3V 21 . - 0.8vDD
Vi | HANEHE
5V 25 - - v All other 1/O pins, EX_CKI, INT
3V 1.5 - - 0.6Vop
5V - 25 - v All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vbp)
5V - - 1.0 RSTb
3V - - 0.6 v 0.2vDD
sV - - 1.5 y | Allother /O pins, EX_CKI, INT
3V . . 0.9 0.3vDD
Vie | SR
5V - - 1.0 v All other 1/O pins, EX_CKI, INT
3V - - 0.6 0.2Vop
5V - 25 - v All other 1/0 pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vpp)
sy | BV -- 2.2 -- Von=4.0V
525 mA
| (7N 3V - 1.2 - Vor=2.0V
OH
e L 5V -- 20 -- Von=4.0V
I mA
(IEHHR) | 3v - 12 - Vor=2.0V
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=] 25 Voo | B/ME | #EME | BKE | B > a3
PUTTE 5V - 7.8 -
(i mA | Vo=1.0V
(/INHLIR) 3V - 45 -
loL
g | BV - 42 -
P A | Vo=1.0V
(IEH Hm) 3V - 26 - m o
AR 5V -- 45 --
IR iﬁl\ Ritua mA | Vor=1.0V, Normal IR
i 3V - 26 -
EFHER
5V - 17 -
mA | Frosc=20MHz @ |_HRC/2
3V - 0.7 -
5V - 1.4 -
mA | Frosc=20MHz @ |_HRC/4
3V - 0.5 -
5V - 15 -
mA | Frosc=16MHz @ |_HRC/2
3V - 0.6 -
5V - 1.3 -
mA | Frosc=16MHz @ |_HRC/4
3V - 0.5 -
5V - 1.2 -
mA | Frosc=8MHz @ |_HRC/2
3V - 0.4 -
5V - 0.9 -
mA | Frosc=8MHz @ |_HRC/4
‘ 3V - 0.3 -
lop TAEER
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 | Frosc=1MHz @ |_HRC/4
3V - 0.2 -
2R
sV - 9.9 - up | Frosc disabled,
3V - 49 ~ Flosc=32KHz @ |_LRC/2
sV - 6.6 - up | Frosc disabled,
3V ~ 36 ~ Flosc=32KHz @ |_LRC/4
5V - 35 - PR -
N 3 A, Frosc disabled,
lore | HELAIR 25 | YA | Flosc=32KHz @ |_LRC/4
‘ 5V - - 0.5 N
lHar | REARHLIA v 02 UA | HEERFES, 22 1EWDT
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=] S8 Voo | B/ME | #EME | BKE | B > a3
5V - - 5.0
3V - - 3.0
5V - 65 -
kQ | FHiHEPfH CREFREPB3)
3V - 120 -
RpH | HBH
5V - 85 -
kQ | FHidFH (PB3)
3V - 85 -
5V - 55 -
Ree | FHHFH kQ | THHEH
3v - 105 -
6.3 OSCHH:
(M EZAHVDD, TalR B T 7 41F)
¥ B/ME | #.BUE | BXME | AL > a3
BB HRC R 2 +1 % | BERFEEBEAERFRE .
RN 1 HRC R 2 +3 % | IEfAWE RN 5.
Besk L& 1 LRCw % +20 %
6.4 RHEHE

6.4.1 WERE5EEREY HEE

10%

- o
0% o n] o n] o o a
=}
-10%
)
o -20% o
p
i 3173
-40%
O0-|_HRC

-509% 8

1.2 15 20 25 230 35 40 45 50 55 60 65

VDD (W)
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6.4.2 Hi S FRIALE

5.0%
4.0% =B=|_HRC@5V
3.0% O-| HRC@3V

207 LE\ 8| HRC@2.4V
1.0%
8-

0.0% u]

Freq. (%)
oo

o

1.0% -

-2.0% o
-3.0% \
4.0%

5.0%

-40 -25 0 25 50 75 100 125
Temp.(°C)

6.4.3 WE 5KERY EE

10%
0% o o o o [m] [m] a [m] a (m]
-10%

-20%

Freq. (%)

-30%
0=|_LRC
a
-40%
12 15 20 285 30 35 40 45 50 55 60 65
VDD (V)

6.4.4 BERSEERGEE

5.0%
4.0%
3.0%
2.0% _B

1.0% /g/

0.0% o
-1.0% r__g_/g/
-2.0% =8=| LRC@5V
-3.0% O-| LRC@3V

-4.0% O-|_LRC@2.4V
-5.0%

Freq. (%)

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

5000 o
4500
4000
3500
= 3000
g25oo
mEzooo
1500
1000
o
1.2 15 20 25 30 35 40 45 50 55
VDD (V)

6.4.6 b HFHSEE
150
120
90

60 o o

Rpn (KQ)
=]

©-RPH

30 0-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

35 -
3.0 o

25 -

2.0
1.5
1.0
05
0.0

Vind Vi (V)

1.2 15 20 25 30 35 40 45 50 556
VDD (V)

O0-1/0 CMOS VIH

125

=@ {0 CMOS VIL

60 6.5
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3.0

25

20

1.5

Vind Vi (V)

1.0
0.5

0.0
12 1% 20 25 3.0 35 40
VDD (V)

55
5.0 O=RSTb VIH

45 =8—-RSTbVIL
4.0

35 o

2.5

2.0 o
1.5 o

1.0

0.5

0.0

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
35
3.0
2.5
2.0

O=1/OTTLVIH
=@=|/O TTLVIL

50 55 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)

O0-1/0 CMOS VIH
=@=1/0 CMOS VIL

75 100 125
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4.0
35
3.0
25
3_‘ 50 o o o o o o o o
<
S 15
> 10 o o o o o———~0 -0 -0
' 8-1/0 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
2
- 20
=
E 1.5 B o —a— o o o o a
1.0
O-RSTh VIH
0.5
—B=RSThVIL
0.0
.40 .25 0 25 50 75 100 125
Temp. (°C)
6.5 FWUTIEHE
AN TAEHRIREVEH: -40 °C ~ +85 °C
LVR: ERME LVR: EiUE
P B/NEE BRHEE (25 °C) (-40 °C ~ +85 °C)
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
AM/AT 1.6V 5.5V 1.6V 1.8V
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6.6 LVR5EE

50 o O 4.2
- (m]
40 a - o a aee
. o 8
o o o o o 033y
o o o o -

30 g o = g o 9 e
S o E E O=27v
g g B8 8 8 |

=2 oy

1.0

==
0.0 8138V
40 .25 0 25 50 75 100 125 o—1 o
Temp. (°C)
6.7 LVD5EE
50 D415y
O 4,05y
o BBy
=] o -0 - —a o - -a 3.95v
o o a a o o o 0 | oy
o 30 B=—8—8 |
S &——8 8 B8 ..,
S i85 & § 1§
=20 O-z0v
020y

1.0 =07 3y

Q=2 4v

0.0

-40 25 0 25 50 75 100 125 ez
Temp. (°C) =7
7. bR B
PB2
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(\\) Nyquest NYBA051H

8. HIER~T
8.1 6-Pin Plastic SOT23-6 (63 %ﬂ‘)

7 INCHES MILLIMETERS
MIN [ TYP [ MAX | MIN [ TYP | MAX
) Fo (A - - o057 - - 145
Al - - |o006] - - o015
- A2]0.035]0.045[0.051| 0.90 | 1.15 | 1.30
b [0.012] - [0020]030| - [050
c [0.003] - [o009| o008 | - [022
— D 0.114 BSC 2.90 BSC
[ E 0.110 BSC 2.80 BSC
Ef 0.063 BSC 1.60 BSC
! e 0.037 BSC 0.95BSC
el 0.075BSC 1.90 BSC
1 \ L |0.012]0018|0.024] 0.30 | 045 | 0.60
A A2 L1 0.024 REF 0.60 REF
l L2 0.010 BSC 0.25BSC
Far — ,."I M M[ 5 [ 10 [ 150 | 5 [ 10° [ 15°

HE: SOT23-6 &4 3000 i,
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(\\) Nyquest

NY8A051H

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

INCHES MILLIMETERS
MIM | TP [ MaX | MIN | TYE | MAX
A D183 0202 465 512
B |0.144 01683 266 414
P C | 0.063 0074 1.35 1.58
D | 0.010 0020 0,25 0.51
[ B F | 0.015 0035 038 0.89
? G 0.050 BSC 1.27 BSC
hvﬁ EE ﬂ#!c J | 0.007 0010 015 0.25
T;Lli-fl.TIraS PLAN K K | 0.005 0010 013 0.25
L |0.189 0205 480 521
[l - g° g°
0.228 0244 | 5759 6.20
#&: 8-pin SOP & 100 .
9. iTHRER
FEAR R Eup 2 i) L HERAT V.5 i
NY8A051H Die - ~ -
NY8A051HS6 S0OT23-6 6 63 mil B4 [ 3.0KH
NY8A051HS8 SOP 8 150 mil S I 25K
¥ % 100 Fi
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