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1. Mt

NY8BA051D &L\ EPROM fE N7 #5111 8 ML i Hl, L HZ 10 P2 SR A M v, Bl as . XU /AT %l ae
BLE N %%, RA CMOS #IFEIE IR ML PR A . Bk R A . NYSA0S1D .0 & fE RISC K fA{h
AR ] MR A Dy s m R ANz ], A7 65 k384 IR 7D EER S THREM MRS B, REHURLH R —MES
BN BETE G, AT ALEF P A DARR P ] 58 BN R IR REF o BRI AR 3 & & Al A2 8 S0 SR B

TE /O W YR 5T, NYSAOSID A 6 tR#FHEAIXA /O I, FEA™ 1/O JIFE B 27 A7 2 42 il i A\ 8k . i B
A 11O FIALHR AE A % 1) 27 A7 2534 sl Bz ek 47 s PHE T (Open-Drain) %t o ANt 20 Ah R 8 22 1 7 i
M, NY8BAQ51D B T Al kAR fI 4 Ak kgt 1.

NY8AO51D A M 4LE M %, AT HIRGEI o 21— HH i BT 2 AR ARIR S il A kit #. 534h NYBAO51D 2t —
21 8 {7 ff) PWM it ol e g Y, AT HISRERZN ik, LED. Bignsg 855655

NY8AQO51D K FH XIS £ AL, s 935 o o Bl (T iR 3 BT 20 #48 Eh P9 38 RC HR AN o 7EXU P HLAE] T, NY8AO051D
AL A TAER N IEH B0 (Normal) « 18335 (Slow mode) . fHL (Standby mode) 5 HEARA X (Halt
mode) , AT HEIWRE, KRG .

TEA IR, WFEHLEE S (Standby mode) SHEARE S (Halt mode) H, 4 2 /> Wil a] LAl & Sk i NY8AO051D
HENIE# EAEAE L (Normal mode) Ei1&iH#AE0 (Slow mode) RANFESE K 4.

1.1 Thie

® WMTAEHEE: (FEANEN N 4 NCPUR R, 7RED 4THEZD)
> 2.0V ~55V @R =8MHz.
> 2.2V ~55V @ RSG5 >8MHz.

® Ui I LAEIRE: -40°C ~85°C.

® 1Kx14 ALK 7 At as a3 1Al .

® 48 Y (1 IE A A A A A T

® 6 AT 43 A B i i Nt 7 Rl /O (GPIO) « PB[5:0]s
®  PB[3:0] Ak # i NI A F P98 R iz BB

® PB[5:4]J2PB[2:0]7] & A 5 Ehr i FHE T s%i it (Open-Drain) .
® PB[3]iL#E U EM A B IR it (Open-Drain) .

® 8 JIRFEMI{THER (Stack) .

o (FHUCHHEA B E A T kAR .

o U 8fr EHUEREE (Timer0) A8 Al i fE (1T 70 45128 .

o 8 FHUEN A (Timerl) Wik HahEE 5L F AT,
® 8kt vE FE AT (PWML)
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o —MEMIE (BZD)
® 38/57KHzZZLAMLHEUE (IR) SR Al k£, [RIINf 2 - ARV T Dd i %7 47 ek £
o NELHEMHEK (POR) .
o NE(LEEAIIE (LVR) .
o WEFEIMIH (WDT) , ATHAECE ST (Configuration Word) %7 %
® SRR, FR GRS Bh AT DL BE I D)4 e i AR O B (E AR
> IR | HRC (A 1~20MHz #RCHRE )
> ARHEIRG BN 1_LRC  (PI#F 32KHZfIGERCHR )

® DUBN TAERI AT bl 2R 40 R A HE s iy e IEW 0 (Normal mode) . 18545 (Slow mode) . LI
(Standby mode) SHEARAE (Halt mode)

® AR b
> TimerO 3 H1 .

Timerl i 1.

WDT i,

PBHiI AR A 38 W .

HRER T

® NYSAOSIDEMFHLEER (Standby mode) T ) i it i 1y «
> Timer0 AT,

Timerl i $1 7.

WDT i,

PBHi AR A 38 W .

HRER T

® NYBAO51D7EREMH. (Halt mode) ) = hns i o i -
>  WDTHH,
> PBEINREEAZ T
> AR,

YV V V V¥V

YV V V V¥V
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1.2 RGEHR

w| Oscillator/Timing | Intemal System Function | o 8-Level EPROM
Reset Control - Oscillator Registers Stack
; i ¢
b A
Oper. Mode ALU Program Instruction
pCdntroI "l SRAW 4—_' Counter Register
F F A
v
Watch Dog : Instruction
Timer | Decoder
i 1 Accumulator
A
- | Interrupt ' LVR/POR
nT|  Control Timer0, 1 Detector
'y 'y 'y
¥ ¥ ¥ ¥ ¥ ¥ 4
Control & Data Bus
A Y Fy A
¥ ¥ Yy
IfO Control PWM Buzzer
IR Generator Generator Generator
I | I
¥
PB[50]
1.3 FIHE
NY8AO51DH2 i = Fhdf 42K 4Y:. SOP8. DIP8 [2SOT23-6.
N
voo [ Evss -
5 5 PBO/ANT/SCI E * = E| PE/ASTL VPP
FEE E © o [7]Fe0aNTED ®
Jc>> Jc>> vss E e E| VDD
a a N 9 =
FB4 |2 5 5 & | PEUIRISDO 5
PBAIR/SDOD | 3 0 PB2/EX_CHI
PEYRSTHVEE E g % 5 PBZ/EX_CHI |: » TPWMA/BZ1/SCK
) JPWMABZA/SCK

1 ERESI K
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1.4

NY8AO51D
5| B B
5| fi 44 I/0 ik
PBO ;& —/NAUAN/OS] . *4EIS=1 & INTIE=1 I/, PBO &~ b i A\ 51 .
PBO/ INT/ SDI 110
PBO 2 4 FEEE i A SDI.
PB1 22— /XL ANO5] .
PB1/ IR/ SDO /O | Wi ja Ha MR, 1Z5I AL AN
PB1 tH 24w fE 5 i Hi SDO.
PB2 & —/NXUAINO T,
PB2IEX_CKI | o | o szt 220 SO EIORIEX_CKI, ELIZBEPWMARIH . E0S 32871 4y
/ PWM1/ BZ1/ SCK & " REALRL - Bhets Tk R Il
PB2 th 2 4w FE I i A SCK.
PB3 ] i £ /R S N T s HH 0, BB R AL S BIRS T, #RSTh AR, PB3
PB3/ RSTb/ Vpp | /O | ¥ EHAINY8A051D.
PB3 th /& 4w e i L f A Vpp .o
PB4 /O | PB4 Z&—/NXUAINOFI I, el LAY s 2 i Ehdi i .
PB5 I/O0 | PB5 j&— /MU AIN/O5] .
VDD - | YR IEN.
VSS - | IR
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2. NG
NY8BAOSLIDAF fili # 73 NS 73 T R 2 7 A7 ity o AU A7t s

2.1 R
NY8AOS1DFE - f7-fif 28 4% () /2 1Kx14 f7. Ak, 10 756 R 71 Euss (PC) | LLUT [ FE A7 6 2 K AR AT ik

E AL HHER T 0x000, A rh Wr b ik A7 F 0x001, PN ##f F1 Ak il 4 b e ik 47 T 0x008. NY8AO051DHEAECALL.
GOTOAMICALLAZE 4542217 [ A2 4% 6] 1) 256 ANHubE . A3 HEGOTOIE 42217 A2 4% 1A 512 M Hhulik, LCALL
FILGOTOFE4 v [ F2 5 25 18] AT Ar] Hb Al

URAETFRARASPWEFNER, T —MROMMNEE AR . M4 MAITRET. RETIASKRETIEF S, Mk
TO030 FR) B e 2 9t e B I 3R B0 i e

NYSAO51DFE JF 17 i 2¢ i i OXOOE~OXO0FF OX3FE~OX3FF2 5 ik, 4niR P 8 iX st ik B AFRF Al e ok
A TR TR P PAT 5

PC[9:0]

!

v

OX3FE~F Reserved Space Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

Rl Stack 7

0x00E~F Reserved Space Stack 8
0x008 HAW Interrupt Vector
0x001 SMW Interrupt Vector

0x000 POR Reset Vector

K2 FEFPA7fifi G et it

22 BRTFES

ARG T A B A 3 16 2, U A7 A% 23 7] 70 9 =28 R-pagefrfk DIRE% /74 (SFR) Ml Al %5 77 2% (GPR) |
F-pageff RN REFF A7 4% S-pagerfk e a7 /74 . GPRZHISRAMALRL, HI /vl LU I EATIoRAT it 28 B B it 5 45
E
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R-page’s ik Iy B 2 A7 i FEU A7 25 4 VU 4LBank, Wi #dl fR 424717 4% (FSR) k)#Bank. %7 /7#%BK[1:0]
NESR[7:6] » ] APUABank ik £EH H—A>.

R-page’fi ik Ty BE A7 47 & A1 B A7 ifh 2% 7T FH 3% -k 07 ORI 3-1ik 05 QR AT A7 B

B A7 it 23 R 1) Sk 07 U0 R BT, 3P )43 30k )7 S0 A INDF 27 47 28 . Banki 3% /2 FHFSR([7:6]
e, Mk £ 02 B FSR[5:0]1 7€ -

BankO0 Bank1l Bank2 Bank3 <—— FSR[7:6]to select Bank #

Ox3F

<4—— FSRJ[5:0] to select location

0x00

(SRCINETE:- = Bt Wi wed: Ve 4 €T g ed vpind

N IR T B A7 A 0 BB T ik U7 30 BankiE B2 1 F A7 S FSR[7:6] Wi, 1 Hh kb 3% B ) FR 4R ARG
OP-Code[5:0] B #E 5E .

Bank0 Bank1l Bank2 Bank3 <—— FSR[7:6]to select Bank #

Ox3F

<4—— Opcode[5:0] to select location

0x00

W4 BT BUE A7 s

R-page’i kT Re A7 47 4 1] LUBIE — B (8 0L, AR SR & AR i F2 15 4 . R-pagefikIhREAF 745 5 A T A
Bank O ] Ox0 %] OxF. #&1fj, Bank 1. Bank 2 FiBank 3 fJ# [AIhhE £ #Bank 0. #f)ifill, R-pagefiikih
E2r A7 8% QA7 /EFBank 0. GPR(5H T HdE 17 ik % 1 Ox10 % Ox3FHhE. L &2Bankiiiik 0x10 | Ox3F 7R B4 5|
Bank 0, 1% 1 ffis.
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NYBAO51D %7 f7 % 4 P FlI R-page’ts 7k T e A7 7 2 AU BLAZ A1k 18 B 4 R 2%
FSR[7:6] 00 01 10 11
Address (Bank 0) (Bank 1) (Bank 2) (Bank 3)
0x0 INDF
Ox1 TMRO
0x2 PCL
0x3 STATUS
Ox4 FSR
0x5 -
Ox6 PORTB
0x7 -
Wit 4 Bank O

0x8 PCON
0x9 BWUCON
OxA PCHBUF
0xB BPLCON
0xC BPHCON
OxD -
OXE INTE
OxF INTF

0x10 ~ Ox1F i H A A7 AR st 4 Bank O

0x20 ~ Ox3F i A A7 AR st 4 Bank O

#£ 1 R-pagefiikIhpe A7 as bk pg R
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NY8S8AO51D

F-pagefFik T it a7 7725 R AE I8 2 10STHIIOSTRAZHL, S-pagefiikIhfear 77 4% H BE# 54 SFUNAISFUNRAHL
M F-pagef1S-page &7 17 # Y A7 HUN , FSR[7:6]ik AL 24 20 . 25 7 2 % FRFIF-page « S-page (Pl i B 40 F 3& .

BRI REAF F7 2%

FhIs F-page SFR S-page SFR

Huht

0x0 - TMR1
Ox1 - T1CR1
0x2 - T1CR2
0x3 - PWM1DUTY
0x4 - PS1CV
0x5 - BZ1CR
0x6 IOSTB IRCR
0ox7 - TBHP
0x8 - TBHD
0x9 - -
OxA PSOCV -
OxB - -
0xC BODCON -
0xD - -
OxE - -
OxF PCON1 OSCCR

% 2 F-pagefiikIhGE 217 28 M1 S-page ik Th it ar /7 as b &
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3. ThREMEIR
A B TEAN RN YBAOS51 DI E 77 Ko

3.1 R-pagefFBRIhEEHFFas

3.1.1

3.1.2

3.1.3

INDF (A3t &FF28)

ZFR SFREZR Hiht Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO
INDF R 0X0 INDF([7:0]

EEREME B

WILETH XXXXXXXX

()45 T4k A7 A7 2 FF AN LA, T2 DA SRR AOR AT o AR AT 45V Il ()42 T hE 35 A7 48 I, SEBR Ry
I B Fi B o7 A7 2 FSRPTIE FEA 25 7 45 -

TMRO CER 28 0 B788)

ZFR SFREH! (1B Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO
TMRO R Ox1 TMRO[7:0]

5wt w5

WILETE XXXXXXXX

HFEMTMRO FF A7 a8, SGRER 45 0 H AT THE8oE .
HEHATMRO #F A7 a8, S HEOFER 88 0 H AT THE8oE .

Wi B TOMD 500 8 1 (Configuration Word) , & #% 0 iy 7] LLAAFE A I8 e Finst ZREBI4HEX_CKI
WA EEINZE S _LRCHEFE—,

PCL (FBFFit##EFT)

ZFR SFRER Hihk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0O
PCL R 0x2 PCL[7:0]

BE R 5

WIH{E 0x00

BT (PC) & 10 ALaifE4%, 40 2 AiRMIE 8 7. MR FHAT T — 484, [ PCHUE 234,
B TR A S HAEE KPCHUE. PCLAAT 4% \I/FIPCILT 5 (PC[7:0D , PCHFi (PC[9:8]) JFARE
PATHL, 20 P CHBUF 274728 58 AT B o

LAGOTO#E 4 K1, PC[8:0]/&MT5 415 (OP-Code) Hifs, TfiPC[9]/2 MPCHBUF[1]/1#k . CALLIE 4 ¥IPC[7:0]
RMIEA TS, TTPC[9:8]/& MPCHBUF[L:0]II#E. F—ANPCHilit (PC+1) , ¥ &17 BIMEMAITI A . LGOTO
2 {IPC[9:0]/& M5 4 i L .

LCALL$5 4 [JPC[9:0]2& MR A4S ; N —PCHitk (PC+1) , MHA7 I HEAR A TS o
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3.1.4 STATUS CREZHFHER)

3.1.5

2R SFRXA | #uhk | Bit7 | Bit6 | Bit5 Bit4 Bit3

Bitl

STATUS R 0x3 GP7 | GP6 | GP5 ITO /PD

DC

B JE B | S | B | BE2) | BIE()

B

KIha1E 0 0 0 1 1

WEFARAEFARIZHIG S ML RARERAEF N Eh.
C: BEALMEALbR S AL
C=1 K}, ML S A B SR H AL .
C=0 i, nvZia 5 IGHE ssdis A 507
DC: REN/2 5 bR AL
DC=1 i, nygia FARPUAL A A7 Bski2oE F A A i DU AL ST
DC=0 I, nyZia A% VYA I A Bs2E S AT 1 i DU £ 457
Z: FfL
Z=1 /), HARSZHEEHEMNERREE.
Z=0 i}, BHARBUZHIZHMERANE,
[PD:  HEARAL AR AL
/PD=11}, tHEHITCLRWDTIEL 5.
IPD=0 I}, #ATSLEEPIEA 5 -
ITO: FEI MmN brEAr
[TO=1#f, L Hsi#ifrCLRWDTESLEEPH4 J5 -
[TO=0 I, KAEWDT L.
GP7. GP6. GP5: @7 17 as i .
(*1): " LAY SLEEPHR A 1E R
(*2): " LLHCLRWDTHEA W€ .

FSR (B4 FHAE

2R SFR&ZHY Hihik Bit7 Bit6 Bit5 Bit4 Bit3

Bit2

Bitl

Bit0

FSR R ox4 BK[1:0] FSR[5:0]

VS R ]

VIUE1E 0 0 X X X

FSR[5:0]: MR EBank i1tk 211 64 P27 /7 4% (0x00~0x3F) HikfF—1.

BK[1:0]: PANY8AO51D A, #ifF#sBank[1:0]& L4k, FANY8A051DLFR I HA —4Bank.
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3.1.6 PortB (PortB iE8E8e)
2R SFR&H! Huhik Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PortB R 0x6 GP7 GP6 PB5 PB4 PB3 PB2 PB1 PBO
TEE R BI5
HIEE BRI A XXXXXX, B IUE U & xxxxxxiit {6 (PB5~PBO0)
BEELPOrtBI, 2545 2 B M C B N N, K S BB NAR S o SR, A2 B W B e R,
Fe B 777, 15 2ZBAL PR AS SO B 4 B AR B . 245 A\ PortBIFF, £ 2 9 5 A\ PortB % H 24 4
T8,
GP7, GP6: i &7 2L
3.1.7 PCON (Power 2-/75%)
2R SFRKEH! Hihl Bit7 Bit6 | Bit5 | Bit4 Bit3 Bit2 Bitl Bit0
PCON R 0x8 | WDTEN | EIS | GP5 | GP4 | LVREN | GP2 | GP1 GPO
SEH R g
EIpLIEN 1 0 0 0 1 0 0 0
GP5~0: i &7 854
LVREN: J/A/KHILVR,
LVREN=1 i}, HHELVR.
LVREN=0 i}, *HILVR.
EIS: M Wik Behs .
EIS=1 i}, PBO &4 Wi N o
EIS=0 K}, PBO /&I/O1,
WDTEN: JFJ3/2HWDT.
WDTEN=1 i}, F/EWDT.
WDTEN=0 f}, S<MHWDT.
3.1.8 BWUCON (PortB MR S /75%)
R ;sF_ﬂZ Hehk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
BWUCON R 0x9 WUPBS5 | WUPB4 | WUPB3 | WUPB2 | WUPB1 | WUPBO
TEE R - - BI5 g g S Wi= WA= EWI]
WG {E X X 1 1 1 1 1
WUPBXx: JTJE/55HPBXMERINRE, 0 < x < 5.
WUPBx=1 i, H 5PBxMELThEE
WUPBx=0 I}, 5<#PBxXMELIHE .
16 Ver. 1.3 2018/04/17
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NY8AO51D
3.1.9 PCHBUF (BFi+#EEs)
R SFRXA! | #hil | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bitl Bit0
PCHBUF R OXA - - - - - GP5 PCHBUF[1:0]
5 JE - - - - - w5
WG {E X X X X X 000
PCHBUF[1:0]: F&F £t PCHIZE LA FIEE AL .
GP5: @88 .
3.1.10 BPLCON (PortB T #i Ha Pz & S 2R)
B SFRIEHE! | Hiht Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bitl | Bit0
BPLCON R OxB | /PLPB3 | /PLPB2 | /PLPB1 | /PLPBO - - - -
B WA= SWhE WA= SWhE - - - -
HIEE 1 1 1 1 1 1 1 1
[PLPBx: KMH/FFEPBXx FHiHFH, 0 < x < 3,
[PLPBx=1 i}, S%HIPBx FHiH [l
/PLPBx=0 i, JF)5PBx FzHH.
3.1.11 BPHCON (PortB _#i B fHI% %] 775D
B SFREAE! | #ihk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
BPHCON R 0xC - - | IPHPB5 | /PHPB4 | GP3 | /PHPB2 |/PHPBL1 |/PHPBO
e JE - - SWiE e | W | wE WA= BTt
VIUE1E 0 0 1 1 1 1 1
/PHPBx: XMH/IT/EPBXx EHifafH, 0 < x < 5,
[PHPBx=1 I, J<HIPBx_hiHiFH.
/PHPBx=0 i}, JFJaPBx i [H.
GP3: & AR EHEAL
3.1.12 INTE (il RedFas)
R SFRKZH! Myt | Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bitl BitO
INTE R OXE - WDTIE - - T1IE INTIE PBIE TOIE
e JE - WA= - - WA= SWhE EWiE WA=
VA E X 0 X X 0 0 0 0
TOIE: 5ER2%0 L%# Coverflow) H i HEESNT .
TOIE=1 i, FF)BEmT2s 0 kA,
TOIE=0 i, RMERZS 0 LW,
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PBIE: PortB#ii \ARZAAE AL A REAL .
PBIE=1 I}, JJ3 PortBH# NJIRZS A1k ik .
PBIE=0 I, % HIPortBH# NJIRZS2E 1k k.
INTIE: ZMESH KT B
INTIE=1 I, JFJE A
INTIE=0 I, <IN I
T1IE: ERf#8 1 it (underflow) FRIifdEEAT .
TLUE=1 i, JF/EER4 1 N,
TLE=0 If, XKHEREE 1 N .
WDTIE: WDTEIN_F i Wrfd e fir .
WDTIE=1 I}, FFJ3WDTHENS i
WDTIE=0 I, KPHWDTHEN i

3.1.13 INTF (HFWiirE&FER)

Z# | SFREE! Hihk Bit7 Bit6 Bit5 Bit4

Bit3

Bit2

Bitl Bit0

INTF R OxF - WDTIF -

T1IF

INTIF

PBIF TOIF

5 R - |-

5

W/

W | s

WITAE (EEY 0 0

TOIF: EN 2% 0 LRk kbR &7 .
TOIF=1 i, KAER#S 0 B,
TOIFL R 75 % -

PBIF: PortBfii NIRZE AL 1 Wik 4

PBIF=1 it}, &4:PortBéi NAR&SZEAL o 7
PBIFLL 2 R 75 % -
INTIF: A8 bR S AL
INTIF=1 I, RAEAME .
INTIF 25 R P 2
TUF: R 2% 1 i Brbs E407 .
TUF=1 B, KAER# 1 FEHH.
TLUFLIHEEFIE %
WDTIF: WDT#N b o Wibr 407 .
WDTIF=1 i, &KAEWDTRERS by 41
WDTIFL AL AR FIE %

HEE: B FINTE A48 LR AEBE, L Bk AE O,
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3.2 TOMD&Hf#
TOMD#R Al 5 & /748, (H A AEHHE 4 TOMD / TOMDRAFHL .
L | SFREE | Hiht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bitl | Bit0
TOMD - - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
B JE iG]
HIaE (B 0 o | 1 | 1 | 1 111

PSOSEL[2:0]: #7570 47i2% 0 (/3 4itk (Dividing Rate) . /41 #% 0 HR4PSOWDT % il fi7 ¥ i€ 73 B 45 5E I
#% 0 BAWDT. AT/ 4ids O 7 BC4aWDT, T/ $i b Bk T £ b T H EebL ) (WD T E AZskWDT

WD .
53 5 L 18 T3
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
(ER 2 0) (WDTEAL) (WDTH¥7)
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 W AEE O K H o A L I

PSOWDT: His#ii#s 0 7Bkt .
PSOWDT=1 i, T4z 0 #i A 2IWDT .
PSOWDT=0 i}, Filsr#i#s 0 #%4)f 2| E iy 5 0.
JEB: FEREETHEER 220 4R, B R EPSOWDT AIPSOSEL[2:0], ZMAE 186 87 Al 65 2B #41- M4

TOCE: JENT#S O ZM5 i i i & v e 9%
TOCE=1 i}, NPEHTHS ER 2% 0 In—.
TOCE=0 i}, _EFt-yH Emf 2% 0 n—.
JEB: TOCEMHHFESEE EX_CKIBIEAERT 480 BT Eh iR,

TOCS: Emf 28 0 W Bhikk £ .
TOCS=1 I}, EFEX_CKIFNIEL N FBEHE %] _LRC.
TOCS=0 i}, a4 4IFnsTo

INTEDG: 4R W fih & i i 5

INTEDG=1, }PBO 5|k _LFfinsk, KAAMEF W,
INTEDG=0, XPBO 5| ik Nk, KAAMEF W
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LCKTMO: TOCS=1 I}, 5EIF 2% O b n] 4 i 9K iR % o

TOCS=0 i, #84W B FinsT LA 2 I 25 0 B B .

TOCS=1Itf, LCKTMO=0 i, #MEBEX_CKIIH % £ 24 1 i i 28 0 i 4 I
TOCS=1 i}, LCKTMO=1 i, PHEAIFEFI_LRCHNER 25 0 B Bhj .

HEE: FXEN G0 FIHRERFY HER R, S5 EN a0 ET.

3.3 F-pageffkIh R & 7as
3.3.1 10STB (PortB I/0O &I H7%)

ZF | SFRAER | Huhk Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

IOSTB F 0x6 GP7

GP6

IOPB5

IOPB4

IOPB3

IOPB2

IOPB1

IOPBO

E R w5

e

e

5

e

e

/5

e

WIH A 0

IOPBx: PBx I/OfiEH, 0 = x = 5,
IOPBx=1 I}, PBx/&¥iAH.
IOPBx=0 I, PBx;&%iH [,

GP7, GP6: M5 2% 78 .

3.3.2 PSOCV (TisrHiss 0 HFi7es)

B SFRK%H] Hht Bit7

Bit6

Bit5 Bit4

Bit3

Bit2

Bitl

Bit0

PSOCV F OxA

PSOCV[7:0]

B R

R

KA 1E 1

1

BEHLPSOCVEY, 213 3T 4iids O #5811 H 77 £UE

3.3.3 BODCON (PortB FFR#HIFH78)

2R SFRKZE! | #iht | Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

BODCON F 0xC -

- ODPB5

ODPB4

GP3

ODPB2

ODPB1

ODPBO

E R -

B/

e

B

5]

B/

e

KIha1E 0

0

ODPBx: FRE/<HPBxHIFIK, 0 < x <
ODPBx=1 It}, )i PBXHIH .
ODPBx=0 i, xHIPBXHIHE.

GP3: &AL

5.
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3.3.4 PCON1 (Power #5772 1)

AR SFREA! | Hublk Bit7 Bit6 | Bit5 Bit4 Bit3 Bit2 Bitl BitO
PCON1 F OxF GIE - GP5 GP4 GP3 GP2 GP1 | TOEN
TR JE 1t "5 | - IS | S | W5 | S | 5 | 5

WIGHH 0 0 0 0 0 0 0 1

TOEN: HJ8/2<M R %% 0.
TOEN=1 i}, JF/3Em 2% 0.
TOEN=0 K}, RMIER 2% 0.

GIE: FJa/z=ME W5 #AL .

GIE=1 K, H/Ja&FWr.
GIE=0 i, FRHFI&F W,
GP1~5: #H & A4 BN

(1%): M54 ENI&E 1. 584 DISI &R, 54 I0STR Frisit.

3.4 S-pagefFBRINEERF o
3.4.1 TMR1 CER 2 1 FEE

LR SFRKZ! Hiht Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TMR1 S 0x0 TMR1[7:0]

B E ST

BIHHE XXXXXXXX

HEMTMRL F A7, RARNER 88 1 HArTH8oE .
HEHANTMRL #A7aS, SEOFER 88 1 HArTHE8o8E .

3.4.2 TICR1 CER %S 1 #&=fHl&FAaE 1)

ZFR SFREZA | Mk Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bitl Bit0O
T1CR1 S O0x1 | PWM1OEN | PWM1OAL | - - - | TI0S | TIRL | TI1EN
EEREME R5 HR5 - - - B s | s
WIH{E 0 0 X | X | X 0 0 0

SeaE ARG TR B E N 2% 1 ThRE.

T1EN: JFE/RHER 8 1.
T1EN=1 i, JFJEER &% 1.
T1EN=0 I, KMIER &% 1.
TIRL: MiELguk# (T10S=0), E#Eenfad 1 FHor.
TIRL=1 W}, X FiiRA, ERE 1WA EMNTMRL 317 2807 5 naor 4k 2: M 4.
TIRL=0 I, 4 NiA&AE, ER A 1 4882\ OXFF 4L,
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T10S: 4 FEm‘E,

BEEN A 1 RIERA

T10S=1 I}, BAyiH#tEX (One-Shot mode). FEM 2% 1 £ MWHIHAME F] 000 THE—K.
T10S=0 i, #4:iHH#R (Non-Stop mode). Fiifa, EN 28 1 244 .
T10S | TiRL SERT 28 1 3HE0ETR
0 0 SET 2% 1 M OXFF{21% 5] 0x00.
BN, OXFRECE R E N &% 1 IF4k2E T 3.
0 L SEIT 8% 1 AR 31 A 1518 %) 0x00.
MREARLE, TR 1 ATMRL SR I 4k 8 5.
L . SEIS #% 1 ANBIEA{E T %2 0x00.
MR u R, ERTES 1R T

PWM1OAL: & XPWM1 %A ROk
PWM10OAL=1 I}, PWM1 J9{i& H -4 = for dy 1 o
PWM10OAL=0 I}, PWML JyH~F & S

PWM1OEN: JFJa/5<HPWML it .

x4 ENAE 1R

PWM1OEN=1 i}, PB2 fiitiPWM1.
PWM1OEN=0 i}, PB2 £ZI/O[1.

3.4.3 TICR2 CEREE 1 #BHlEFHAE 2
%M | SFREE bk Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T1CR2 S 0x2 TICS | TICE |/PS1EN PS1SEL[2:0]
BE JE ] ] WIS WS | s | s
WILETE X X 1 1 1 1 1 1
AT AT A TR E e A 1 ThRE.
PS1SEL[2:0]: TilZ3#iids 1 Tl bt ik oo
PS1SEL[2:0] TR 5355 LL R TR
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256
F5 TSRS 1 TS A I
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JEE: APSLIEN=1 FiZs6 R EPS1SEL[2:0], BAATEESRRE B,
IPS1EN: <IA/FFJa Fillgas 1.
[PS1EN=1 I}, S¢HIT/4gs 1.
[PS1EN=0 I}, JJ3fi/r4igs 1.
TICE: EMTES 1 ZMERAS S fir e Y 8 01
T1CE=1 i}, EX_CKIHI NI E i 8% 1 Jk—.
T1CE=0 i}, EX_CKI#I_EFA-VHE @i 8% 1 9k —.
TA1CS: EmF2E 1 WehJFE I,
T1CS=1 i}, EFREX_CKIIE NFP R BN o
T1CS=0 i}, EFFRSm 4,
3.4.4 PWMI1DUTY (PWM1 52 HEHER)
R SFRKEH! Huhk Bit7 Bit6 Bit5 Bit4 | Bit3 Bit2 Bitl BitO
PWM1DUTY S 0x3 PWM1DUTY][7:0]
B JE HE
WIH A XXXXX XXX

WHABNEEE N HEr 28 1 MRS I EEUT S, PWML fi SRR EIEE DRSS . HeEras 1
HEZ%E T PWMIDUTY, PWML GRS BB R L T

SERTES 1 HEH I A BUE A ETMRL w74y, LA K E XPWML 2%, PWM1DUTYZ 174 H T & X PWM1

B 525 B
3.4.5 PSICV (Ti4rHiss 1 F7e8)
2R SFRKEH! Huhik Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0O
PS1CV S Ox4 PS1CV[7:0]
5 Hi%
WG {E 1 1 1 1 1 1 1 1
FEHUPS1CVHY, K215 2T igs 1 1 B arEE .
3.4.6 BZICR (HENYZR 1 #EH|FHFE:)
2R SFR&H! Hhht Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bitl | Bit0
BZ1CR S 0x5 BZ1EN - - BZ1FSEL[3:0]
e JE Ry - - =k=
WG {E 0 X X X 1 1 1 1
BZ1FSEL[3:0]: BZ1 i MRk,
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BZ1 LN
BZ1FSEL[3:0]
B P YR W4 St
0000 1:2
0001 1:4
0010 1:8
0011 1:16
o> Aigs 1 %

0100 1:32
0101 1:64
0110 1:128
0111 1:256
1000 ERTEE 1 bit0
1001 ERTEE 1 bit 1
1010 ERT2E 1 bit 2
1011 SERT 2% 1 bit 3

TERS 2% 1 —
1100 SENT 3% 1 bit 4
1101 ERTEE 1 bit5
1110 ERT2E 1 bit6
1111 ERTEE 1 bit7

*6 MENSIRBZL HH (PB2) ML

BZ1EN: Ff/a/<MAMENS2S 1 %t .
BZ1EN=1 i}, JFja&ngas 1,
BZ1EN=0 I, SCHpi&ngss 1,

3.4.7 IRCR (IR ¥#IHER)

& | SFRAER | Hiht Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S Ox6 - - - - - | IRCSEL | IRF57K | IREN
B E - - - - - ZPN HN EPN
G X X | X | X X 0 0 0

IREN: JF/3 /2 IRE 4 .
IREN=1 i, FFRIR# Wi .
IREN=0 i, KR Wi .

IRF57K: |IRE AR LR
IRF57K=1 i, IREMIZHZ 57TKHZ,
IRF57K=0 i, IREJMIZHZ 38KHZ,
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IRCSEL: IRZJ LR
IRCSEL=0 HI/OIPB1 %#fi /& 1 i, IREM <47
IRCSEL=1 HI/OIPB1 %(#fi/2& O B, IREM: &=

ER:

1. REBEEGHH (Fuosc) CGEEEZET3.11) TLIZLARA E)F.
2. ARG B 7 A

3.4.8 TBHP (FEIBEEFTHHFELE)

OSC. Type 57KHz 38KHz s
L N7 St g % B > E L 4 5
High IRC (4MH) | 64 o g;cg‘iﬁl_'(z?m%é}iﬁﬁ*ﬁﬁmﬁd, IR HEHH I
KT AFIRBEEANR ) 73 AL

25

Z# | SFRIEH | Huhk | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bitl Bit0
TBHP S Ox7 - - - - - TBHP2 TBHP1 TBHPO
5 - - - - - W=t Wi W=t
WG {E X X X X X X X X
¥4 CALLA. GOTOATKTABLEABHUATHT, TP 1T A4 4R IMAKF LM 10 AL ROMEEE, Ut H #xitiht
Je HTBHP[1:0] 5ACC4L % . ACC/EPC[9:0]fIfk %, TBHP[L:0]&PC[9:0]f ¥ .
TBHP[2]/&NY8AQ51D 8 FH 5 77 28 B 4 .
3.49 TBHD (REEIEREZHFFE)
ZFK SFRK#! | #Huk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
B Hik HiE HiE HiE Hik HiE
WA X X X X X X X X
HIBATABLEAB BTG, 18 FIROMEBEMI 14 iz n 2, H A ROMZEM BB & 775 W & s a3
TBHD[5:0] a7 f7- %%, ROMZEAS B I8 575 9 & WA 2 #ACC.
3.4.10 OSCCR (R HBEHIFHFES)
AR SFR2E7Y Huhl | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl Bit0
OSCCR S OxF - - - OPMDI[1:0] | STPHOSC | SELHOSC
B - - - W5 et W5
WA X X X X 00 0 1
SELHOSC: R4AHRZ#HIER (Fosc).
Ver. 1.3 2018/04/17
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3.5

SELHOSC=1 I, Foscrg mdZR IRz 4 (Fuosc)o

SELHOSC=0 i}, FoscRIEIMZEIRZ % (Flosc)o
STPHOSC: KMIFF R EMEE % (Fuosc)o

STPHOSC=1 i, Fuosc2 15 IEHRG H4 < A

STPHOSC=0 I, FuoscliHiiRY .

OPMD[1:0]: i&FH/EHR .

OPMD[1:0] R
00 IEE#ER
01 M AR AR =X
10 R
1 e

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

YEE: STPHOSC A FS-SSELHOSC Z{OPMD /A & 2. #SELHOSC=1 A/, STPHOSC A g5-50PMD /F#/ &
2.

/o

NY8AO51DHZEfE 6 AM/OIT (PB[5:0]). FH /Al LA 27 47 23 PORTB[5:0] i 5 X Le I o A AN/O I # AT — ANXE s
35 AF AR HIAL LUE SOZ AL 2N B H . 27 A7 251OSTB[5:0]5E X PB[5:0] y#ir A\ 84 Hi 11 .

M= MO E NN, B R LA A7 88 13 SOC I P8 Bhi/ TR BB . B TPB3, %47 #sBPHCONI5:0]
FF I )5 85 I PB[S:0] /) A 36 L FLBH . 27 77 % BPLCON[7:41 0 & FH T JT i 5 2 P B[3:0] 1 P4 &5 T 4z i L.

M — ORI L C & v 11, AT B A7 8T8 BRI TR . %7 A7 #5BODCON(5:0] 4k 2 PB[5:0]/& 75 N JT e
. CHPB[3)ECE N O, NS IF RS . O

/O O Dhge i BEan MR
Thee PB[2:0] PBI[3] PB[5:4]
st oA=EN N \Y; X \Y;
TN
g AN N V Y, X
i H i \Y M Vv

9 /O I T RE i B

TEPBRIREAO AR A NARZS S8 =L R W D BE . 27 A7 #8BWUCON[5:0] 4 3 B G AT — P B [ e i T e
HEBWUCONX W 2 /T —PBIINL BN 1 i, BRI NI A RS SRR, FA725PBIF (INTF[L]D #t &t
N 1. WRFARPBIE (INTE[1]D S5GIE (PCONL[7D RIFF &N 1, ¥R A A BRI PAT W iR SR .

NYSAOS1DIX &Ml — Aoy, 42 EASEIS (PCON[6]) &N 1, PBO N4k 24 4F &1 o by iy A B
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YEE: 2PBO [ RN RE LMK G5 T BT, S a8 F BB BB IS4, TTPBO FA R E 2T
KB, (HPBS~PB1 FIA KRB MBI B

NYSAOS1DIE LA AMRIRZER I A 8% o IRE AL 23S /2 FH A7 A2 25 IREN (IRCR[0]) FJH, PB1 &% 4 /M .
AL B T g PB3 1] 75 AE AN E AL ARSTb. 24PB3 N1 B R S BINY8A051D K A H 7
HINYBAOSIDALF— AR = ~ 18l A A A A I REBC & =715, F 7 v A/EPBA4 i 18 2 1 89 FinsTo

IR FFEETOCS (TOMD[5]D & 1 FILCK_TMO (TOMDI[7]) N 0, EX_CKIT] LA 1EE I 2% 0 AMESmtah i .
FAEESTICS (TICR2[5]) A1, EX_CKIAJ LG E 25 1 At 4ds .

WRZFFAFAPWMIOEN (T1CR1[7]D A 1 HfEREACE 777, PB2 0 r] DL /R Rk %8 B HIPWML $r . 35 25747
#BZ1EN (BZ1CR[7D A 1 HiAeACE 777, PB2 tHAf UM {EMEASEE 1 %t .

27 Ver. 1.3 2018/04/17



(\\) Nyquest

NY8S8AO51D

3.5.1

10 Bl I HIER

|O_SEL: 5 51 B A\ sl 1 o
WRITE_EN: K45 A 5] 1.

READ_EN: iZHU5 R E .

OD_EN: JFJEtis.

PULLUP_ENB: JF/a W5 7 HLH

PULLDOWN_EN: JFJ& P98+ HBH .
RD_TYPE: &+ B AR B 745 -

EIS: FFJE AN B IhRE .

INTEDGE: &FE4M Wi &3S o

EX_INT: AMEBAWiE S

WUB: JTJ3PBO MR I fE .

SET_PBIF: Port BMufiEkr & .

OD_EN
LATCH PB

IO_SEL

> — .
__D—([

WRITE_EN

190K

DATA_BUS

Ng |

F—PULLDOWN_EN

LATCH —
> R
—READ_|EN %] '
éi] U ‘ PULLUP_ENB
I\rll

RD_TYPE

100K

SET_pBIFﬁd_ J -

wug——

L 4—READ_EN

EX_INT
_©]

@gEDGE

5 PBO 45#HE K
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IO_SEL: % 51 B hdm A sl .
WRITE_EN: K45 A5,
READ_EN: {ZHU5|BIRAS

OD_EN: JFJatis.

PULLUP_ENB: FJi P4 &8 L4 BB
PULLDOWN_EN: FFJ& P38 47 HBH .
RD_TYPE: &+ UM SR 8745 -
IREN: JTJHIRIIfE.

IRDT: IR%#E .

WUB: Jf /& Port BMfiE 3§t .
SET_PBIF: Port BMziEFx .

IREN
IRDT on_znbo—L -
Y —
LaTCH
TO_SEL " —— 1 \I 55
mu o
e :
¥
S
LaTCH —— &
—
WRITE_EN >
/a——REﬁD_EN @
DATA_BUS <] mux ‘ PULLUP_ENB
1 : X_‘ |
F—PULLDOWN_EN
RD_TYPE

198K

[
1|

o
SET_PBIF

WuUB 3

P

——READ_EN

Kl 6 PB1 45tHE
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I0_SEL: 3¢5 51 B v A skt 1,
WRITE_EN: K¥l 5 NG5! .
READ_EN: iHU5 R E .
OD_EN: JFJa s
PULLUP_ENB: Ff )i P &8 L4 BB
PULLDOWN_EN: FF/Jg 3 F 7 HLFH .
RD_TYPE: &8s BRI AR B 745 -
PBEN: JFJiPMW/BUZZERIfiE.
PBDT: PMW/BUZZER%{4E .
WUB: J1 /)3 Port BM:EIhRE
SET_PBIF: Port BMifiEkr .
EX CKl: JERF #3 4R 2P o
PBEN
PBDT 0D_EN~{>—L -T-
_ ] ) Ba:
LATCH
TI0_SEL D — 1 B FB
%] ‘):_)_Hi
x
LATCH = §
WRITE_EN D
DATA_BUS \\/‘I_il_REﬁ - muxe | PULLUP_ENB
1
|
I\r‘ x—‘ F—PULLDOWN_EN
RD_TYPE
SET_PBIF 1 | J ExX_CKI —
DFF
wuB 3 4—READ_EN
K7 PB2 Z5HHER
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IO_SEL: #%& 51 = ki A sl i H o
WRITE_EN: K45 A5,
READ_EN: iHU5 R E .
RSTPAD_EN: Ffja 48 51 .
RSTB_IN: S A75] A .
PULLDOWN_EN: FFJ& P38 4 HBH .
RD_TYPE: &+ BRI AR 8745 -
WUB: JF /5 Port BH:FE A .
SET_PBIF: Port BMufiE b5 & .

RSTPAD_EN—%C

H
L
LATCH "’0»
IO_SEL D J}i
LATCH
WRITE_EN D>
TREA D_EN
8 °
DATA_BUS <] e ‘
I\rll X_‘
RD. TYPE F—PULLDOWN_EN
x
)
[
Lol

o
SET_PBIF 1
DFF
WUB 4—READ_EN

K8 PB3 4tz E

RSTE_IN
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IO_SEL: &€ 3l s X ki N 8t 1
WRITE_EN: ¥ 5 RIS A5,
READ_EN: iHU5 R E .

OD_EN: JFJE s

PULLUP_ENB: {#igg 47 HfH.

RD_TYPE: it U7 iR B 745 -
WUB: JFJiPort BUefE It .

SET_PBIF: Port BMifiE k5 & .

OD_EN
LATCH
IO_SEL D b

FPE
[o
__j_)—([

WRITE_EN

W
I
100K

//4;——REQD
DATA_BUS

L EN %]
1

PULLUF_ENBE
LE%E‘J ‘
RD_TYPE
Oy
SET_PBIF

DFF

WUB

EE ¢—REaAD_EN

K 9 PB4/PB5 4 HHE K
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3.6 EREO0

ENT2E 0 & 8 i FHUER 28, HZAEESTOEN (PCONL[O)IFE/ZMH . BNER 2% 0 ¥ & e HvahE, SiCEnt
%0 W2 8w B Ar e S .

SEI 2% 0 B e ol B A2 28 TOCS (TOMD[5]) 5LCK_TMO (TOMD[7])f#sE, 1T LAFE A I o Pty AMEBI
HIAHEX_CKIEL N HACAR 71 _LRCH #—. *{TOCSH 0, FRAI Bh ot H/EE 4% 0 It ik, *4TOCSH
1 HLCK_TMO 4 0, EX_CKI<: i 41 & i 4% 0 P . 4 TOCSAZ 1 HLCK_TMO & 1, £ i 5 Py A7 3% 1_LRC
LEER S O IR, ARSI . (MiFSHX 10

ENE 0 B iR TOCS LCKTMO B 3% 0 SRIR
Instruction clock 0 X X
0 X
EX_CKI 1
X 0
| LRC 1 1 1

10 GEN & O Wi

FAFEFTOCE (TOMD[4D Al #kEEX_CKIEkI_LRCHII S fil & #ii%#E. MTOCE/E 1, EX_CKIZI_LRCH] T FEHH
1kE 38 0 HHEU—. 4{TOCESE 0, EX_CKIE_LRCH) EFHEKik & i 3% 0 % —

R A7 #PSOWDT (TOMD[3])M 0, eI #% O B8yl UL i Fil 70 B #s O Fr a4, T Aids O 244 2 B 2 i 8% 0,
H4AEPSOWDT A 0 &R Timer0 EL 27 /7 23PSOCV. 717 #$PSOSEL[2:0] (TOMDI[2:0]) ¥ 7€ i/ 45 %% 0 [ 14>
Aitk, HEUEM 1:2 3 1:256.

SEIS 28 0 I A5 BR A g FE A INHd . B4R IR ek BIEX _ CKIER 9 A E 1 LRCH SR 446 2 I 2% O IH4d s, F
LR B UG AR GE I 5w B, BN S SEETR TS MI_LRCHE B S /E e i 8% 0 B4 514
WHeh, P A2 E T A0 EE 0 B Ert 2% 0, HIAUERE a8 0 Tt NS /N T 4. U E 7T BENT
 (Async.) , ERFEE 0 B AMTENREX_CKIFZR 5t ] 5 T8 2B 8

UERTEE 0 B, FFAEATOIF (INTFO)2 e N 1, LARBlER 48 0 KA i, kw723 TOIE (INTE[O])
H5GIEAWEN 1, SRAEFRBIFERIFEPATHWIRSFEF . BRFEFSN 0 B|TOIF, TOIFA SH0ER.

SEN 2% 0 EWDTHI S MHE R I T -
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l —— P Data Bus

EX_CKI Instruction Clock —/0 A\ J
_— P 0

e (MUY D> MUX >  Timer0 | Tor
_b»]

0
LCKTMO iDj L
TMO CKS
0

WDT MUX » Prescaler0 » 1
: » WODTIF or
Confiauration Word, WDT —3»| Osc. 1 MUX > Reset IC
T T »0
T PSOWDT PSOSEL[2:0] T
PSOWDT
WDTEN

K10 ENEE 0 5SWDTEHIAER

3.7 ERE 1/PWM1/BZ1

ERT S 1 R EA WM 1 /) 8 A1 FEUEr 2%, HIaMmt &l mfEnt. s 1 A% vl LAyt 7= EPwM1
i Higny 2t 1 il . 5 ATMRL 45 N e 8% 1 EER A8 (Trd) 5 e 8T 58 i AFFRTMRL
2R 2 1 Hari- B UE N 2.

SERT 28 1 MEEMIHE - a0 R B AT :

T1CS
IPSIEN —  yDataBus

Instruction Clock
—0

EX_CKI MUX >

T1CE;D_.1 MUX [—>»  Timerl |——>T1IF
l—m—
—»| Prescaler1

[T

IPS1EN  PS1SEL[2:0]

h

11 EREE 1 EER

SERS S 1 M EAE W] DL a7 A2 28 TAEN (TICRL[ONH 5 BIK M . HFHER 3% 1 )5, S A7 T1CS (T1CR2[5]) Al # g i
PG FE A I B FinsTBU AN SEX_CKI. 24 T1CSH 0, 484 I 2 i e 45 24 s 2. 24 T1CSA 1, W2 EX_CKI
PR . MEX _CKIBEEL, 2FAE245HI I TACE (T1CR2[4]) ] vk E EX_CKIKIN #h il & . 4T1CER 1,

EX_CKIff FREUS L2 28 1 i+ 808 —. HT1CER 0, EX_CKIf LT KL E R 88 1 i 3usk—. Erh2s 1 w4
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JE AT DA T2 AR 1 BT 43 4. 27 A7 2 /PS1EN (T1CR2[3]) 0, B FF Ji Tl 43 4125 1. 7 /7 2 PS1SEL[2:0] (T1CR2[2:0])
A DA I AL 1:2 3] 1:256. T Aias 1 0 B AT 40E T DLl s AT A7 2 PS1C VLS «

SENF A 1 FRAEP MR OO USRS . HE A ART10S (TICR1[2)) A 1, RN EIE A, Ert
2 1 MAEAFAE 2 A7 2 TMRL [MIR6 8 T 20 0x00, 4 F i KA, it 88 145 1k iH 4. M3 788 T10S (TICR1[2D
N0, BUNESTHHIER. M TFEAEAE, FHEMTIRL (TICRIAN SR ETHHMVIMAE. H{TIRLN 1, ERAE 1
MEFAFEETMRL FOH N BB NPIIRE IR 48 T . MTIRLAN O, ERF8F 1 L OXFREAWIMAE I 4k 88 T4k

MER S 1 N, FAMSTLUF (INTFR)SHEEN 1, brWEr 28 1 KA NP W. nRFHFHRTLE (INTE[3])
HGIEFRM#E AN 1, &kAEFWHE R LHATHWRSG 2. BEEFEFEAN 0 BITLUF, TLUFA SHER.

SES A% 1 PPN B PR -

Timerl Value 0x66
T1EN
T108=1, TIRL=X 066 > 0165 > 0604 > v <002 >< 0x01 >< 0x00 > OxFF
T108=0, TIRL=0 <0666 >0x65 > 064 > <0102 > 0101 < 0100 > 0xFE > 0xE > 0xFD
T108=0, TIRL=1 C0x66 > 0165 > 064 > o <0102 >< 0x01 > 0x00 >< 0x66 > 0x65 > 0x64
T1IF
o

Clear by firmware

K12 wErs1eFHR

M AEAPWMLOEN (T1CRL[7) ¥ E N 1 HAFRERCE 715, PB2 HPWML fiith. *4PWMI1OEN} 1, PB2 2 H
SR I . PWML 4 B A RCIR &S 2 1 2747 28 PWM1OAL (T1CR1[6])ik5E . 4PWMIOALN 1, PWM1 A
BT R s PWMLOALK 0, PWML i HLSF A 2

PWML1 [ 52t SR B rgwiem . 52 R S ASPWMIDUTYHE . JPWMIDUTY AN 0, PWML Likfi
HE2 . {PWMLDUTY Ny OXFF, PWM1 ¥4 255/256 (1) 545t CGYPWML10ALN 0) . WiZE R HTMRL 4]
IR E . Rk, PWMIDUTYEUE ML Z/N T EZE FTMRL. PWML HIZERIHER Gn T -

NY8A051D

Timer1 Value —p

Comparator PB2

PWM1DUTY —®

PWM10EM
PWM10AL

K 13 PWML Z5H4HE ]
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M T AEEwBZ1EN (BZ1ICRL[7]) 3 i 1 HALRERL & 717, PB2 Jigngds 1 4. MBZ1ENE N 1, PB2 &£ H3)
O I . BZ1 KIS 497 #$BZ1FSEL[3:0] (BZACR[3:0])ikiE, AILLILIEMER 2% 1 % s 4iies 1
. MBZIFSEL[3N 0, T/r#igs L gk k= 4EBZL fit. MBZ1IFSEL[3 N 1, @i 2 1 gtk
FEAEBZL far o T ARG A YE R & 1:2 $1) 1:256, WENS AR 1 45 HIHE B a0 R R

BZ1FSEL[2:0]
Prescalert — 0~7 MUX —I—’
0
PB2
MU X —
[
Timert —{0~7 MUX ? BZ1EN
BZ1FSEL[3]
BZ1FSEL[2:0]

14 g% 1 ERER

3.8 4i&EF (R)

ZAAIREN (IRCR[OD#:# 2N 1 J5, PBL1 N AL L, MPBL & HI . MIRENIEZE, PB1
B2 N — IO«

L ANR IR IR AL A 25 IRF57K (IRCRA) ATk MIRFS7TK N 1, L AMNEHBIFZ 57TKHz; 4IRF57K N 0,
ZEZ 38KHz.

ZLANR B IR SR EPBL i R Ar sz . 4 % 745 IRCSEL (IRCR[2])4 1 HPB1 #iHi %4 0, Z4h2k#k
WO HPBL B . 2492 IRCSEL (IRCR[2])A 0 FLPBL #H#dily 1, ZLAMNREIHPBL . ZLMNREIL
(R 0 R B FTR

IRCSEL=0 IRCSEL=1

PB1Data PB1Data | ’7

15 ZLAMRHBINE vs. PBL A

3.9 EIMErs (WDT)

NY8BAOS1IDH A B IR A HEWDTFT i« H T 2R ae 5 H EIRG K LG, MR WA SRR AR A =0 WDT
hRedk 4 TAE .
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3.10

WDTHE# AL B 7 5 A R ak e 1 . {WDTHE E T aEr, R0 LUl ZF 7 28WDTEN (PCON[7) AL RIS/
XK. AL, WDT F35)5 7] LB 7 g g 2 AN YBAOS1IDE: & H b g sk . R, fEWDT EF%5)5, Sfide
ITO (STATUS[A]) b K 375 B 9 0.

WDT L35 i JiE FH I B 75 e, vT LA 3.5 240, 15 2ZF, 60 = Fal 250 =Ab . ALK 1l 4iuds 0 4 BissWDT,
AT PAREK s . @il 1 5 N A7 48PSOWDTAL, Tisr4li#s 0 K /LA WDT. TiA-4T#s 0 STWDT )443
Eb 1 27 /7 28 PSOSEL [2: O]f7 k5 « WIEWDT Fizi# 2 AZNY8SA051ID, /7 4iE R M 1: 1 3 1. 128, Wik IWDT
HTEE, S EE N 1. 2 F) 1. 256,

AT g 0 S FCAWDTHS, H$UTCLRWDTHE 275 EWDT. T 40iss 0. ik &/ TOWELA 1.

W Pk BEWDT WAL, ZEWDT L35, 2FE4sWDTIF (INTF [6)A 4% BN 1. WRFZHWDTIE (INTE
[B)ALFIGIERL AR E N 1, MIATAEr= A hibrisk. ERFEFE 0 5 AWDTIF, WDTIFA 2 #i&4 N 0.

o B

NYBAOS1DFE Mt —Fhrfllr: —Fpi2 i fFrbr, 55— P ik, Ffk il i AT F8 2 INT R 2 A2 o B o BT U A
PAF Fifh:

® Timer0 I 7,

® Timerl T 9 W,

WDT 7

PBHi NIRZS i3 i

HRER R BT o

GIER S Wik r, W2y 1 4 REJT A il Theg. GIER LUBIEENIER S E 1, HEIDISHEERRN 0.

PUTEHELINT G, TWGIERAE 118 &1ERRNE, T %8280 Mttt 0x001 2L . [Hi, GIE¥; HINY8A051D
BN E, XG0T E R W kA . AR TR AR 55 FE 7 B n — SR8 2 L AR RETIE. #UTIL$E4¥
WEGIEN 1 Hik Bl iR T AT T .

MO BT, P bR S A AR R INT A AR 1 By 1o EBLAEREFFH O 5NN Z AT TERR A% .
DAL, P AT DR I 5 7 25 A7 S INT F RIS B 51 e v . 5 i R 2 R T R 25 A7 2R INTE R AH RLAL BB N
10, A BRSO A RS WR W RE A AEARINTERIM N AL BN 1, GIEWN 1, K RAE g Fl, T
— T K M 0x008 AT . [AIF, NYBAOSLDHt HAhiEMRZ A #GIEM A% . WM B ZSLHRES M, WL
fHEFHENIFG S 1E AT W RS T IEE — %484, HGIEWE N 1, JEavrH A F - Hk FHiNY8A051D., 54
RETIEXLAZ H RS F2 T (i G — 4484, B GIERE N 1 JHIR [ iR fE 7 $h A7 751 .

FP R EENE AN BEAERETIERS & 2 1, B WAk 351257 IENHE- KT R E i, (HRETIERS & "]

RESIRTB R ITAR S .

3.10.1 Timer0 FRs+ M

Timer0 i (M 0x00 3| OXFF) % B HFF4TOIFN. . ARTOIERIGIER E A 1, NP AT R IrER .
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3.10.2 Timerl FREA¥r
Timerl T (M OXFFF| 0x00) ¥ i% B FAFas TLIFAZ. WRTIUIEMGIERE N 1, NIEALH P g K .

3.10.3 FI1¥Em i

MWDT i BB ik WD TR G 4 R WriE R, B8 8 S ERBWDTIF. tRWDTIEFMGIERE
1, TPE AT A S SR .

3.10.4 PB #INWRZE AR iy

MPBx (0 < x < 5) &E NI L HARN 22 2WUPBXA % B A 1IN, Xk e i I ERPRAS 2
WE A7 #PBIFA N 1. WRPBIEMGIER BN 1, MPEALEE b WriE K . TR M PBO [FR % B IREZ
HR TR R TN, Y B EIS=1 ¥ S PBO RS AL KT .

3.10.5 4MERH T

RIZEIS=1 MINTEDGIIECE, /05 HIPBO L HIH R B E A4 MZINTIFA 1, WRINTIEFGIERE N
1, TP b3 A BT SR

3.11 EHRRE

R WNY8AOS1DAE M EHIC, A EIRZGN B (Fuose) FUERIREI & (Flosc) FIEFIEAN RGBT E (Fose) -
A FVEFhosc TR 2 N #ERCHR % %8 (I HRC) o A FTEF osc IR 28 & W EBKRCHRE 4% (1_LRC) .

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

Configuration word,
High IRC Frequency

200 ———-
18M - SELHOSC Configuration Word,
o] Jp—— (OSCCR[0] Instruction Clock
AM » AL l
s
Tl ———f-]
Frosc
MUX Fosc . f; js;

|_LRC 32768 Hz ———=
FLose

K16 NY8SAO51D % & 44 14 K
|_ HRCA GBI R HECE T e, AILLZ IM. 2M. 4M. 8M. 16Mak 20MHz.

MERFI_LRCH, HAIZRZ) N 32768Hz.
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fR¥ %7 47 4 SELHOSC (OSCCR [O])AZHIME, AT LA FroscBiFLoscIF N R Gifik % I #1 Fosc. ISELHOSCHy 1 1Y,
e PEFrosclF NFosce HSELHOSCHy 0 B, R osclf NFosce — HHfiiEFosc, RIMACE FITRE, FHLM o
ﬂujﬁ?%y\jlzosclz ngOSC/4°

3.12 THEHER
NYSAOS1DFE AL 1 YA A J5 2R g il &R0 B FH A5 48 M 778 8, AR IE . i, AU =R AR
. IEWHRH e e N mEE TR, Bl e e o GE R, LB IR, AT, NY8S8A051D
Fg b SR BisfE, v EER 28 0/1. B 1S5 0T F4 R eig . fEREIREE T, NYSAOS1DN Ak B 2 4158
FHEE )M E BT 28 R
DUFD T UERE R R B

One of Reset
Event is occured

! Reset Event : L

- I
| -POR i
| -BOR . Reset
j -LVR ! Reset Process is complete State Reset Process is complete
i RSTb pin enter low state | Startup Clock=Fast Startup Clock=Slow
i - WDT timeout ! Y
_____________________ -

\ One of Reset

y 4 | Event is occured

- |t

r

| Wakeup Event:

: - WDT timeout intermupt

| -PBinput change intermupt |

I -INT interrupt 1

g, 1
[}
|

Ve

SELHOSC=1 SELHOSC=0

Normal
Mode

OPND[1:01=01

OPMD[1:0]=01

SELHOSC=0

e

SELHOSC=1

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

SELHOSC=1 Standby SELHOSC=0

‘ Mode

i i

1 jm—mdmmm o

: Wakeup Event : |

___________ -TOM1  overflow interrupt :
|

[}

[}
: -WDT interrupt
One of Reset I -PB input change interrupt :
Event is occurmed : -INT interrupt 1

S

K17 DR TAERE
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3.12.1

3.12.2

3.12.3

EFER

RAAEAT AL EA I B R A FETE S, NYBAOSIDHSTE IE # B s i B N AT 87 . BB IR 5 1%

PR R 3 BB B B U . SRR B AP y1_HRC, NYBAOSLDMG ik N IEF R, a5 s Bl £k

I_LRC, NY8AOS1DHf ik NZ M. 1EIEF BN T, @i =P AR I LAFoscE N R Gk i B, HIh#E

A DU AR 2R ol BRI o 78 b M ERAT ] 3 8 Al R SR BRE U 45 7% 7 56 N Y BAOS 1D HE N 1 5 A

s

® SR MMIAT SEFE T Frosc ELATA B8 £F T e vT LUAR I AH BL B A5 B A SR I 5 /5% M«

® FloscliizfTs

® [CHHE 0 E2 /7 #SELHOSC (OSCCRIO))AL 1 # Ay g id a2, .

® |CHillit # /7 #OPMDI[1:0] (OSCCRI3:2])f7 ¥l e % MLl M AR AR =X,

® TSR AT PN, NYSAOSLDTEIZE AT IE 5 45 3 i) AT [] B AR AR 3 I 32 N TimerO FIRS BhR, 1X il
R BCELCKTMO Jy 1 AIAC & 575 TimerO IR s 3 .

AR

WS 0 £ SELHOSCAHL, NYSAOSIDHGHE NI H I, 7EMGHEI T, A, FloscHiE N RS
PRI Bl SR1, Froscki AN B HENY8AOSIDIE . HILE 8 EER T, M/ iE 0 %517 #STPHOSC
(OSCCRINALKAF 1l Froscith— b AR Th#E . HFETERIZ, B8R NG 3B A HE 1k Fhosc, AU NTE
HAR, AR5 KM Fosce

® JRAPAT I T Frosc HATA BELF T AE AT LUK AR L () B fFA55 e A7 K I /5% M o

® HilE 1 EHFESTPHOSCHL, FuoscHl LAB I 1L,

® |CHIEI %47 23OPMD[1: O)AL ) A ML 2 i b AR AR 5

o [CHiliS 1 &% /74 SELHOSC Y 3 I 5.

FEALAER
I E N 100% % /7 250PMD[1:0], NYSAOS1D¥t ik NFFHLARE . SR, FEFFHLIE R, FroscNE HEh#k
NY8A051DK A, H U NREE A B SN 1 EHFFESTPHOSCHL, LU IEFhosc. #88NY8A051D
FIEPF T RE XSS AT, ANTOEN/TIENGL M B E A 1 W i 34l ia k. (Rl TimerO/Timer1 i Hi J5NY8A051D
U
® [T IEPAT IR A B — LU E A Th A FT LARRAE AR R A TR AR5 BE LRI s /55 Mo
® 5\ 1 EHAFAESTPHOSCA Frosc I LA < 4]
® FiosciifRiFiatf-
® [ LA AT — IR BLICHH A AR AL e -
(@)Timer0 - H Wr/Timerl T W (b)& IR I (C)PBEINIRAS S W (d)FM5BH WTINT .
® EMFFHUEA MRS, WSELHOSC=1, ICH[FF|IEFHH, WSELHOSC=0 MICH: Al 3|18 d@ =X
© RNHEVLE R — B [A) N AU R 0 OB PR 53 (I BN 8 i 1 1 ) .
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3.12.4

3.12.5

3.12.6

REARAR T
W AT SLEEPTR A 55 N 01b & # A7 4t OPMDI[1:0]17, NYBAOS1DH4 ik NAEARARE . 7EiE NBEARIE S, %
F83IPD (STATUS[BDALEHERR N 0, ZFA725/TO (STATUS[ANAK % B N 1 HiEBWDT IR sk
FEREIRAE N, A BECE D RE AR I, 45 148 24T EENYBAO051D A At — LUF kS (el . (K, B
IEAE L NY8BAOS1D i 4 Hi R A
® RASPATIEIL, PrAEEFIIRER .
® FroscMFLoscM##B H A1 K .
®  UE DL N AT MR ULICTE A M B ARG ASE 2 i i «
(@)& [ R ikt (b)PBHINIRA A W (C) KA INT AR H 7
o HEARAA MWL 5, WISELHOSC=1, ICHf[EF|IEH B, WISELHOSC=0 J/ICH: [ml F s A .
YER: [ A LU [ — 75 B (S TPHOSC AN EEMR R .
o AW IRG A QEE MR ESER) , FEAE R — I AR

e il 2 S i )

M R 2 ) M B 45 45 1Y 1) A 16*Fosc, HI TR R FroscBiFLosc i EIa 4T, R TG 75 A5 HLRE 2 e il £ e
IR

TENY8A051D#E N e LA X BB IR A =02 77, FH P Al AT 8 2 ENI. 7EMEfE 1%, NYBAOS1DH Bk 4% 31| ik
0x008, PAEHATHBIARSS TR Wi AE Sk AR X B BEIR AR A 2 AT HATDISIHE A, WITEMe s J5 $AT T~ —4%

B A
Fo

T e R
T TAERERMER W
B IEFEBER BB FEFLER BEAR AR
Frosc fHfE STPHOSC STPHOSC Ezi|
FLosc fi g ffiGE i i5E KA
BAPIT PaT PAT fZ1k fZ1k
1At 28 0/1 TOEN /T1EN TOEN / T1EN TOEN / T1EN Sl
WDT BlEFAIWDTEN Bl EAIWDTEN BlEFAIWDTEN FiZAIWDTEN
Hoe i i RE AL fEAEAd AL R RE AL SR
- Timer0 _Eji
- Timerl T - WDTHEH}
ot s Y5 - - - WDTHEI - PB#i AJREEL A
- PBi AJREENAE |- 4pERHR T
- AN B

R TAEBRAREE
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3.13 gir

ML FAE—HE A AR AR, NYSAOSLIDN 2 itk N E AR HFF UG A 30 1E:

® VDDA E] TR Ny E R L.
® VDD HIEAR T Hls FLVRHLE, NLVREAL.

® RSTbh3| AR .
® WDTHBI B A7,

BLAh, B S A WRIRE AR I, W5 77 SR S BAIR N PIIR B B R FF AL o RS AL/ TOR/PD W LR SE EAr

FERAIIE . [TORIPDRME S HAH R F AR I

Event ITO /PD
POR, LVR 1 1
JEREAR AR U R A RSTO A A7 A AR
HEARASE I & AERSTh & Az 1 1
AR AR U & AEWDT Az 0 1
MR A 2 & AEWDT 5 Ar 0 0
ATSLEEPE S 1 0
PATCLRWDTH 4 1 1

% 12 [TOM/PDAEAIAH R S-F ik

S FEERAENE, NYSAOSIDH SRR M tRE . TR ARG %, ©RBER e R IRERE.
140us, 4.5ms, 18ms, 72ms&} 288 ms.
IRk E G, NYSAOSIDK 4 Fosc 1 16 AN #H AW (OST, IRy %) shi [a))1% 5e 2 A .

AN AR Oy bR AL A, e i = AR E T R E , XA A AT

VoD

LURERN—]

FOR
Lo
LR

4
FB3 —lPADRST »l_/z_/

RSTERN—]

WD _CKE—

WDTEM—

HOTRST{ |

ORZ

1.3

IMIT

u

A2

CHIF RESET

powerE Up
rFeset time

oz1llestor AkE
Start—up o
Tame

i

ﬂ

—SET_TOE

Kl 18

O R AL R BRAE

CLOCH

FLU_CLH
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W VDDZENS FFF, #iUE FHIRSToSE A ThEE, W N K.

® iU RBH{E A KT 40kQ.

® R1{fi=100Q ~ 1kQf, H4PH 1K, ESDEUH LA 5N T] 1.
® —RED fIHAC REFEVDD | LI PR ik

VDD VDD

DZS R

R1

RESET

Cc NY8A051D

0.1uF ‘

K19 AR R AR
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4. HLRE
NY8A051Dy % b AL P fit 1 55 S K 4
Bes 2 BIeRF
B B Uk d B B L E )2
1|2 & 1|2

FAR7ES RS
ANDAR | R | d |[dest=ACC &R 1 z ADDAR |R | d |dest=R +ACC 1 Z,DC,C
IORAR R | d |[dest=ACC |R 1 z SUBAR |R | d |dest=R + (~ACC) 1 Z,DC,C
XORAR | R | d |dest=ACC & R 1 z ADCAR |R|d |dest=R+ACC+C 1 Z,DC,C
ANDIA i ACC =ACC &i 1 z SBCAR |R|d |dest=R+ (~ACC)+C 1 Z,DC,C
IORIA i ACC =ACC |i 1 z ADDIA i ACC =i+ACC 1 Z,DC,C
XORIA i ACC =ACC @ i 1 Zz SUBIA i ACC =i+ (~ACC) 1 Z,DC,C
RRR R | d [Rotate right R 1 C ADCIA i ACC=i+ACC+C 1 Z,DC,C
RLR R | d [Rotate left R 1 C SBCIA i ACC =i+ (~ACC)+C 1 Z,DC,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 ZC
INCR R | d |Increase R 1 z CLRA Clear ACC 1 z
DECR R | d |Decrease R 1 z CLRR Clear R 1 z
COMR |R| d |dest=~R 1 z | | KE#ES
K EFES NOP No operation 1 -
BTRSC | R | bit [Test bitin R, skip if clear lor2| - SLEEP Go into Halt mode 1 [TO, /IPD
BTRSS | R | bit [Test bitin R, skip if set lor2| - CLRWDT Clear Watch-Dog Timer 1 [TO, /IPD
INCRSZ |R | d [Increase R, skip if O lor2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 lor2| - DiSI Disable interrupt 1 -
HIFEIES 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 -
I0ST 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 -

®13 HHLWE
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ACC: Znés.
adr: ik,
bit: R-pageH 8 {i 7 A7 a5 (1A Hhhik
C: HEAT/EAT
C=1, IMEARAH AL, Wika L L.
C=0, IVESRA AL, Wikda LA Ehr.
d: H#z
#d="0", #iRAFNACC.
Hd="1", ZRAEANREGAE.
DC: FF /&R ARIC .
dest: H#ro
F: F OUHRPBRDIRE a7 A7 2%, F {4 OX5~O0xF.
i: 8RR,
PC: FFFit#ids.
PCHBUF: &7 71y
IPD: FEHRAREANL.
/PD=1, F&EHCLRWDTAHAT)E
/PD=0, SLEEP#§4#47 /5.
Prescaler: Tl 4gs.
R: RIUHFHADIGEE 745, R{HA 0x00~0x3F.
S: STUMRFFRYRE AT 745, SIEHH Ox0 ~ OxF.
TOMD: TOMDZ 17 %
TBHP: RS IGE m 7 1 5 1708
TBHD: FA& s 5715 & 47 25 o
ITO: E 1M AREN .
[TO=1, FEEIMIT CLRWDT 5k SLEEP #54 5 -
ITO=0, EI Mt .
WDT: &I it &%,

Z: HERE
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
Yk ADCAR R,d FENCR ADDAR R,d
ERAEEL 0 <R <63 ERESL 0 <R <63
d=0,1 d=0,1
¥R R + ACC + C —>dest ¥elE ACC + R —dest
RS Z,DC,C RSN Z,DC,C
i ACCHIRMHEAL L. #7d="0", &5 i ACCHIRINE: £d="0", & BIEN
%ﬁ}\ACC; %‘d:”l", /D%ﬁ ACC; ;é:d:nln, /D%ﬁ “R”o
“R”O
4 1
J& 1 R
N q Z& 45 ADDARR, d
sl ;DCQR R BT IS R
AEC?T)HQ foxan Col el ACC=0x12, R=0x34,C=1, d=1.
s ?b_/:;: RIS B2L A5 WATHEL S5
RECRSE R=0x46, ACC=0x12, C=0.
R=0x47, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with ADDIA Add ACC and Immediate
Carry
B9 ADCIA i B ADDIA i
BEEL 0 < i<255 PAEEL 0 < i<255
ik ACC +i+ C—ACC (e ACC +i—ACC
’{j( u,'?/ﬂ['] Z! DC, C ’{j( L.\E’/ [LJ Z, DC, C
i ACCHI 8 1737 B0 e s, 45 i ACCHII 8 fi 7z BN, 45 RAFN
FAEANACC, ACC.
JA 1 JE 3 1
24451 ADCIA %5451 ADDIA i
HUTHE ARl PAT TR A
ACC—Ole i=0x34, C=1. ACC—Ole, i=0x34, C=1.
PATHRS )G PATHES G

ACC=0x47, C=0.

ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bitin R
i ANDAR R, d i BCR R, bit
BEAES 0 <R <63 iES (1 0 <R <63
d=0,1 0 < bit <7
R AE ACC & R —>dest BRAE 0 — R[bit]
’{j( Lm‘?/ ['] Z ’{j( L»E’/ ['] -
N N w A ST ava ~ v
'LE‘EE)% ACC*HR{&&“AND”J‘@ﬁ; %d uon UEBE ’{ﬂ‘RWﬁ%&Eﬁblt{i (O 7) “EJ 00
25 BAENACC; #d="1", %5517 JE 3 1
AR” %445 BCR R,B2
JA 1 PATFE A
24451 ANDARR, d R=0x5A, 82:0x30
HATFE LA HATHR S G
ACC—Ox5A, R=0xAF, d=1. R=0x52.
PATIEL )5
R=0x0A, ACC=0x5A, Z=0.
ANDIA AND Immediate with ACC BSR Set Bitin R
B ANDIA i TBE BSR R, bit
ERERL 0 < i<255 BRI 0 <R <63
_ 0 < bit <7
BRI ACC & i—>ACC
AE 1— RJbit]
’{j( Lm‘?/ ['] Z
‘j‘ﬁﬁﬂ ’{j( u\E’/ur] -
_L \\4‘4 3 “ f L N o AT
ACCHII 8 1 37 B Eifii“AND" iz 57 B U R bithr 2 1.
JE A 1 JE HA 1
%4451 ANDIA %4451 BSR R,B2
HATFE LA PAT AT
ACC—OXSA, i=OXAF . R=0x5A, B2=0x2.
PATIEL )5 PATIEL )G
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear
T BTRSC R, bit
e 0 <R <63
0 < bit £7
¥elE Skip next instruction, if R[bit] = 0
AR -
1t B RLAIWHE 4, 0 Bkt F—%48
A
I o
J& 3 lor2 (ki)
2545 BTRSCR, B2
841
B4 2
AT G210 -
R=0x5A, B2=0x2.
PATIER )G
HTR[B2]=0, MI#E4 1 44T,
R EENES 2 61T .
BTRSS Test Bit in R and Skip if Set
1EYE BTRSS R, bit
B 0 <R <63
0 < bit £7
ek Skip next instruction, if R[bit] = 1
RS T -
B H] SrRWre 4, ki~ —%4a
A
< o
JE 3 lor2 (ki)
25451 BTRSS R, B2
542
43
AT G210 -
R=0x5A, B2=0x3.
PATIER )G
HTR[B2]=1, NIE4 2 AA#4T,
HENES 3 FFIHHIIT.

CALL Call Subroutine
i CALL adr
EAEEL 0 < adr<255
BRI PC + 1 — Top of Stack
{PCHBUF, adr} - PC
AR T -
i TREFHA, B RIEPCHL
JEARRT. SRJER 8 (7 7RIk
A PC[7:0], ¥ PCHBUF[1:0] # A\
PC[9:8] -
Jil 39 2
25451 CALL SUB
PATHE 10 -
PC=A0. Stack pointer=1,
PATIR L )5
PC=address of SUB,
Stack[1]=A0+1, Stack pointer=2.
CALLA Call Subroutine
JEVE CALLA
BAEE -
BAE PC + 1 — Top of Stack
{TBHP, ACC} —> PC
AR T -
e TR, KRR IEPCHL
JEARRT, SR J5 K TBHP[1:0] IR fH
4 PC[9:8] , ¥ ACC W i %4
PC[7:0].
Jel 1 2
25451 CALLA
AT 21

TBHP=0x02, ACC=0x34, PC=A0,
Stack pointer=1.

WATIRL )5
PC=0x234, Stack[1]=A0+1, Stack
pointer=2.
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CLRA Clear ACC CLRWDT Clear Watch-Dog Timer
Bk CLRA T CLRWDT
AR - AR -
BRAE 00h— ACC o fE 00h — WDT,
1> Z 00h — WDTHilsr4iids (& F 8D
1—/TO
R B i
R z 1—/PD
i B ACCHE%E, ZFr&EfrE 1" .
;{Jﬁf ] 152 brEME KA /TO, /PD
%/‘H N N N M2
. 1t ] TEWDT v 548 A T2 Al #% s /[TOFA
il CLRA IPDFF & B
PATHE 210 -
ACC=0x55, Z=0. Je 1
PATHR L )G %541 CLRWDT
ACC=0x00, Z=1. PATHR A AT
ITO=0
WATHE S 5
ITO=1
CLRR Clear R COMR Complement R
Bk CLRR R B COMR R,d
BAERL 0 <R <63 Ve 0 <R <63
B 00h—R d=01
» ;—’Z e ~R —> dest
’ ‘u:n,éu”
i o AT AR Frba e ‘
B H] MRS, ZiREAE . . R
. L i RZFAE A IRR, 45 FAF ;s
JA d="0", ZH47 NACC;
24 CLRRR d="1", ZRAFAR,
PATE A1 :
EE!
R=0x55, Z=0. JAR 1
PATHE S )5 %541 CO/l\/IR, d@
R=0x00, Z=1. PATHE A Al
R=0xA6, d=1, Z=0.
PATHE S G-
R=0x59, Z=0.
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CMPAR Compare ACC and R
Yk CMPAR R
ERAEEL 0 <R XL 63
BRAE R - ACC — (No restore)
RS zZC
1t B4 ACCHIREL#:: $44TR-ACC, X
AACCHIRIIME, HBZRCHrE
7o
J& 4 1
25451 CMPAR R
PATHE Al
R=0x34, ACC=12, Z=0, C=0,
PATIES )5
R=0x34, ACC=12, 7=0, C=1,
DAA Convert ACC Data Format from
Hexadecimal to Decimal
Bk DAA
BRAEEL -
BRAE ACC(hex) — ACC(dec)
RIS TR C
W B RN T Y 16 3t i HoE B Oyt
H2, %R IR ERAE VAR 4
J& o
JE 1
25451 ADDAR R,d
DAA
PATHE Al
ACC=0x28, R=0x25, d=0.
PATIEL )5

ACC=0x53, C=0,

DECR Decrease R
i DECR R,d
AR 0 <R <63
d=0,1
BRI R-1-—>dest
R T z
B H] R-1, #d="0", &% 4#AACC;
#d="1", Z5RFAR,
JE 3 1
25451 DECRR, d
PATHR AT
R=0x01, d=1, Z=0.
PATHE S5
R=0x00, Z=1.
DECRSZ Decrease R, Skip if 0
A DECRSZ R, d
AR 0 <R <63
d=0,1
HlE R - 1—>dest,
Skip if result = 0
R T -
Ui R -1, #d="0", %531 \ACC;
#Hd="1", ZERHFEAR, HERAO
WPk~ —%484, SCMATNOP
B4, BUbgs R0 I ZEHAT A
i3 o
JE 3 lor2 (ki)
25451 DECRSZR, d
B4 2
43
AT G210 -
R=0x1, d=1, Z=0.
AT I

R=0x0, Z=1, ¥{E4 R N0, 54
2 Bk .
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DISI Disable Interrupt Globally GOTO Unconditional Branch
{EE DISI {EE GOTO adr
B - AR 0 < adr<511
BRI Disable Interrupt, 0 — GIE b ffe {PCHBUF, adr} —> PC
R - JRA LI --
Ve GIERE N 0, KL 1 T ARG 4, OB Hkadrs A
JE A 1 PC[8:0], PCHBUF[1] 5 APCI9].
25451 DISI
PATTR 21T
GIE=1. JE 39 2
PATHEL )G 24451 GOTO Level
GIE=0. PATFR A i
PC=A0.
PATHR L )5
PC=address of Level.
ENI Enable Interrupt Globally GOTOA Unconditional Branch
R ENI {EVE GOTOA
BEIE B - B K -
EaE Enable Interrupt, 1 > GIE HeAE {TBHP, ACC}—>PC
«U(#»S?ﬁ”ﬂ - /ﬁ(m;ﬁ/ﬂﬁ -
Pi ] GIEWE N 1, FFEL . i Tk 482, ACCHEA
=0 1 PC PC[7:0]; TBHP[1:0] 1 & A
_ ENI PC[9:8]-
PATFE A1 J& 2
GIE=0. 2451 GOTOA
AT S 5 PATTR 2T
GIE=1. PC=A0, TBHP=Ox02, ACC=0x34.
WATHE S 5
PC=0x234,
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INCR Increase R

FENCR INCR R, d

EAESL 0 <R <63
d=0,1

HriE R + 1 —dest.

s z

i R+1, #d="0", ZH1FANACC;
#d="1", ZREHFEAR.

J& A 1

Z&451] INCRR, d
PATHE Al

R=0xFF, d=1, Z=0.
PATIEL )5
R=0x00, Z=1.

INCRSZ Increase R, Skip if 0

BV INCRSZ R, d

BRAEEL 0 <R <63
d=0,1

(S R + 1 —dest,

Skip if result = 0

ARA R -

L] R4c+ 1, #d="0", 4RFFNACC;
#Fd="1", RHFEAR. HE R N0
Mkt~ — %44 (HATNOPTH
2o

JE AR 1 or 2 (skip)

Z&45) INCRSZ R, d

B2
1543
PATTE 21
R=0xFF, d=1, Z=0.
PUTIR I

R=0x00, Z=1, KNZEH N0, 7
Bhit 54 2.

INT Software Interrupt
R INT
EAESL -
EaAE PC + 1 — Top of Stack,
001h—>PC
R R -
Wt B oW dE A . H e R IR (B Hb bk
(PC+1) AT, #R)5% 001H[P)
Huht3E APC[9:0].
J& A 3
Z&45) INT
PATIE A1
PC=address of INT code.
PATHE S )G
PC=0x01.
IORAR OR ACCwith R
R IORAR R, d
BRAEEL 0 <R K63
d=0,1
HRAE ACC | R —>dest
RS z
i BH ACCHIRf “OR” iz%, #d="0",
g RAENACC; #7d="1", &5 RAF AR,
JEEA 1
2545 IORAR R, d
PATTE L AT
R=0x50, ACC=0xAA, d=1, Z=0,
PATHE A )5 -

R=0xFA, ACC=0xAA, Z=0,
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IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC
Tk IORIA i PEy: IOSTR F
BRAERL 0 < i<255 RS 0<F<15
e ACC |i—>ACC BlE F-page SFR — ACC
R z wewm -
i ACCHI 8 i I #ifi “OR” 44, L 4 F-page’i ik 25 17 2 I BB 4 ACC
sE AL NACC JE A 1
J& 3 1 245 IOSTR F
‘g‘g@ﬂ |OR|A | %ﬁfﬂ%é‘\ﬁﬁ
HUTHE AR F=0x55, ACC=0xAA.
: R
i=0x50, ACC=0XAA, Z=0, PITHRL R
T}hﬁ?’éé\}ﬁ A F:OX55, ACC=0x55,
ACC=0xFA, Z=0.
I0ST Load F-page SFR from ACC LCALL Call Subroutine
Bk IOST F Bk LCALL  adr
EREEL 0 < F< 15 BEAER 0 < adr < 1023
BRI ACC — F-page SFR BRI PC + 1 — Top of Stack,
adr— PC[9:0]
RIS -
. . RIS -
] ¥ ACC 1 {1 it 45 F-page ¥ 7k 27 47 N \ \
=, Ui W KIHHFREF. BeBPC+L A
JE 3 1 T, SR 5 45 10 £ 57 Bk APC[9:0].
%45 IOST F
PATHE Al 3 2
F=0x55, ACC=0xAA. Z&45) LCALL SUB
PATHR A )5 PATHE A
F=0xAA, ACC=0xAA. PC=A0, Stack level=1.
PATIEL )5

PC=address of SUB, Stack[l]=
AO+1, Stack pointer =2,
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LGOTO Unconditional Branch
Bk LGOTO adr
FRESL 0 < adr £ 1023
HRAE adr — PCJ[9:0]
R R -
i oA KBk, 1065 ENE B AN
PC[9:0].
JEBA 2
Z&451] LGOTO Level
PATTE A1
PC=A0.
PATHES )G
PC=address of Level.
MOVAR Move ACCto R
{Eyk MOVAR R
BRAEEL 0 <R <63
¥aE ACC—R
AR -
Wt B ACCIR 4 R-page - /7 4% .
& BA 1
2545 MOVAR R
PATIE A1
R=0x55, ACC=0xAA.
PATFE S )5 -

R=0xAA, ACC=0xAA.

MOVIA Move Immediate to ACC
Bk MOVIA i
EAESL 0 < i<255
¥R i—ACC
R R -
i 8 hi RN RAE 45 ACC .
J& BA 1
Z& 451 MOVIA i
PATTE L AT
i=0x55, ACC=0xAA.
PATHE S )5
ACC=0x55.
MOVR Move to ACC or R
{E MOVR R, d
BRAEEL 0 <R <63
d=0,1
¥aE R —dest
R R z
1A R-page & /7 I fE 25d, #7d="0",
ZRAHFENACC; FHd="1", ZERHEN
TR TRAPIT)E, BIRERR
FAZAE BER AT A 0,
J& A 1
2545 MOVRR, d
PATTE L AT
R=0x0, ACC=0xAA, Z=0, d=0.,
PATHE A )5 -

R=0x0, ACC=0x00, Z=1.
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NOP No Operation RETIA Return with Data in ACC
L NOP L RETIA [
1A - HRAEH 0 < i<255
(e No operation. 4 i— ACC,
R T -- Top of Stack — PC
Wi ] AR IRZSEL -
i 38 1 , s e s e
. B H] WS HR A . 8 A 7 B E IR 1 45
# ACC, H:TiiHbl# \PC, GIEFR&
0.
NOP Jel 1 2
PAT 521 - 24451 RETIA
PC=A0. PATTE LI
PATHR L )5 GIE=0, Stack pointer =2, i=0x55,
PC=A0+1. ACC=0xAA,
WATHE L )5
GIE=0, PC=Stack[2], Stack
pointer =1, ACC=0x55.
RETIE Return  from Interrupt and RET Return from Subroutine
Enable Interrupt Globally
FEE RETIE TEE RET
EYE - {4 -
EEAE Top of Stack > PC EEAE Top of Stack > PC
1->GIE IR A -
R -
\ ‘ ‘ 8 FRFER, RITHAPC,
Wi B TR L, AR T 2 NP C IR {5 = 4t
&b Q };JAH 2
e H T 54 RET
a1
i
A3 2 BT 45 4T
24451 RETIE Stack level=2.
WATHE 21T WATHRA IR
GIE=0, Stack level=2. PC=Stack[2], Stack level=1.
WATHR L )5
GIE=1, PC=Stack[2], Stack level
=1.

55

Ver. 1.3

2018/04/17



(\) Nyquest NY8A051D
RLR Rotate Left R Through Carry SBCAR Subtract ACC and Carry from R
ik RLR R, d g SBCAR R,d
HIER 0 <R < 63 N 0 <R < 63

d=0,1 d=0,1
(S R[7]— C, R[6:0] — dest[7:1], WA R + (~ACC) + C —>dest
C —dest[0] RSB Z.DC, C
i | RAACCH S i Ji%, #id="0", &5
R HLENACC: d=1", ZHAR.
Hb7\b6\bs\b4\b3\bz\b1\bo o 1
2545 SBCARR, d
RZS R C (@) PATIEA T
L WHEAIRIEIN /LR . #5d="0", 45 A7 R=0x05, ACC=0x06, d=1,
AACC: #d="1", 41 AR. c=0.
AT L A -
JE 1 1 R=0XFE, C=0. (-2)
2545 RLR R, d (b) PATHEA T -
TS AT : R=0x05, ACC=0x06, d=1,
R=0XAS, d=1, C=0. C=1.
PATIHA AT L A
R=0x4A, C=1. R=0xFF, C=0, (-1)
(c) PATHRAHT:
R=0x06, ACC=0x05, d=1,
C=0.
PATIR L )G
RRR Rotate Right R Through Carry R/:_0x00,£:10 (-0), Z=1.
— (d) HATHEAHI:
ERES RRR R, d R=0x06,ACC=0x05,d=1,
HIEH 0 <R < 63 c=1.
d=0,1 PATIE S )G
e C — dest[7], R[7:1] — dest[6:0], R=0x1, C=1. (+1)
R[0] > C
v
-C R
Eb7b6b5b4b3b2blbo
RZS R C
i BH WM RIEM AL F: #d="0", 5%
fEANACC; #d="1", ZHELEAR.
J& 3 1
Z&451] RRRR, d
PATHR A0l
R=0xA5, d=1, C=0.
PATIR A )G
R=0x52, C=1.
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SBCIA Subtract ACC and Carry from
Immediate
HiE SBCIA i
BRI 0 < i<255
ik i + (~ACC) + C —>dest
IRAS z,DC, C
e WHMACCH AL L, 45 RAFA
ACC.,
JEl 1 1
25451 SBCIAI
(@) PATHEAHI:
i=0x05, ACC=0x06, C=0.
PATHE S S5
ACC=0xFE, C=0. (-2)
(b) HATHEL I
i=0x05, ACC=0x06, C=1.
WATHE L )5
ACC=0xFF, C=0, (-1)
(c) ATHR A
i=0x06, ACC=0x05, C=0.
PATHE S S5
ACC=0x00, C=1. (-0), Z=1.
(d) HATHRA A
i=0x06, ACC=0x05, C=1.
PATHE S S5
ACC=0x1, C=1, (+1)
SFUN Load S-page SFR from ACC
HIE SFUN S
A 0 < S <15
HeAE ACC — S-page SFR
AR T -
i B ACC5 F|S-page ik 75 17 4% »
EE! 1
25451 SFUN S
WATHE L1
S=0x55, ACC=0xAA,
PATHE LS5

S=0xAA, ACC=0xAA,

SFUNR Move S-page SFR from ACC
Yk SFUNR S
BRI 0 <S <15
e S-page SFR—>ACC
IRAS T -
L] ES-pagei ik F 77 as EIACC.
Ji 3 1
2545 SFUNR S
PATHE A
S=0x55, ACC=0xAA.
PATIES )5
S=0x55, ACC=0x55.
SLEEP Enter Halt Mode
Bk SLEEP
BRAEEL -
AR 00h — WDT,
00h — WDT prescaler
1—>/TO
0— /PD
AR5 ] ITO, IPD
i BH WDTH7 42k 075 % [ TORE A 0,
IPDIEZE, ICHENBER .
J& 3 1
Z& 451 SLEEP
PATHE Al
/PD=1, /TO=0.
PATHE A )5 -
/PD=0, /TO=1.
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SUBAR Subtract ACC from R SWAPR Swap High/Low Nibble in R
B SUBAR R,d v SWAPR R,d
R R 0 <R < 63 315 0 <R < 63

d=0,1 d=0,1
Bl R —ACC — dest Bl R[3:0] — dest[7:4].
RAS ] Z,DC,C R[7:4] — dest[3:0]
N =2 .
B R MFEACC, 5d="0", LEAEA T
ACC; it B AL TN, Hid="0", 4
Pde1, BEAR 1FAACC: #d="1", HEAFAR.
= 1
i ! Fam 1
%491 SBCARR, A 2491 SWAPRR, d
(a) HATIR2 R ST AT
R=0x05, ACC=0x06, d=1. _ '_
PN R=0XA5, d=1.
HATHRS G RPN
HATHES )G
R=0xFF, C=0. (-1) RZOXEA
(b) AT AHI:
R=0x06, ACC=0x05, d=1.
BRI
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate TABLEA Read ROM data
v SUBIA i B TABLEA
PAEEL 0 < i<255 3 VR R -
BRAE |-ACC—ACC HR1F ROM data{ TBHP, ACC } [7:0]
RS T Z,DC,C —ACC
L 8 fir T B HRACC, 45547 AACC. ROM data{TBHP, ACC} [13:8]
—>TBHD
= 3
s ' wasw -
13 SUBIA| o
= S e ROM7E #4564, FiWi7E ATBHD,
(a) BATFEAHI: (2412 ANACC
i=0x05, ACC=0x06. o °
ATHE S Fis g
ACC=0xFF, C=0. (-1) 2451 TABLEA
(b) HUTHEAT: WATHE 4 BT
i=0x06, ACC=0x05, d=1. TBHP=0x02, CC=0x34.
HATHR S G TBHD=0x01.

ACC=0x01, C=1. (+1)

ROM data[0x234]= 0x35AA.
PATHRL A
TBHD=0x35, ACC=0XAA.
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TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
Eik TOMD g XORAR R,d
AR - BAER 0 <R X B63
B A ACC—> TOMD ) d=0,1
. HelE ACC @ R — dest
R T -
X - . R R z
A ACCS ATOMDZ 7 5% . o
o . WA ACCHIRT “XOR” 154, #d="0",
JE LERAENACC; #d="1", ZHRIEN
%5451 TOMD R,
PATHR AT JE 3 1
TOMD=0x55, ACC=0xAA. o XORARR. d
YN = - N
TRS)E: PATHE 41T
TOMD=0xAA. R=0xA5, ACC=0xFO0, d=1.
AR =R =F
R=0x55.
TOMDR Move TOMD to ACC XORIA Exclusive-OR Immediate with
ACC
Y TOMDR B XORIA i
AR - AR 0 < i<255
1 TOMD —ACC (s ACC®i—ACC
R - ARAS B z
Ld ETOMD% {74 FIACC L ACCHIBRL . EI4ft “XOR” &5
JHHA 1 JE A 1
24451 TO,'Y'DS\L 2451 XORIAI
PATFE A1 : PATHR AT
TOMD=0x55, ACC=0xAA, i=0xA5. ACC=0xFO0.
WATIR ) PATHEA 5
ACC=0x55, ACC=0x55.
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5. REFHWR
U= e IR
. T 1MHz 2. 2MHz 3. 4MHz
8MHz 5. 16MHz 6. 20MHz
2 54 2 MR A 2. ARG AW
_— EIVRITE (R
3| ATERE BT GRGE D
4 &I B AR &AL 2. Bk
5 SEI 2% 0 AR EX_CKI 2. | LRC
6 PB.2 PB.2 4 1/0 1 2. PB.2 it PWM 3. PB.2 %t Buzzer
7 PB.3 PB.3 4 1/0 [ 2. PB.3 NEALM
8 PB.4 PB.4 4 1/0 2. PB.4 it A ah
9 - HL A7 (A 140us 2. 4.5ms 3. 18ms 4, 72ms 5. 288ms
10 B I I B i J 3.5ms 2. 15ms 3. 60ms 4. 250ms
11 LVR FF K TR 2. LVRIKIZIFH
" LR HE 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 2.4V
2.7V 7. 3.0V 8. 3.3V 9. 3.6V 10. 4.2V
13 VDD HiJE 3.0V 2. 45V 3. 5.0V
14 I B /0 2. HfPes
15 EX_CKI to Inst. Clock EikiZ 2. ANFEE
16 b R R |_HRC 2. | LRC
17 B\ 1o HL CMOS (0.7VDD) 2. TTL (0.5VDD)
18 NG CMOS (0.3vDD) 2. TTL(0.2VDD)
*®14 BER
60 Ver. 1.3 2018/04/17



(\\) Nyquest NYSAO051D

6. MR
6.1 BWmARLENE
e ¥ BUEE L:-K A
Vop - Vss TAEHE -0.5~+6.0 \Y
Vin EIPNCENES Vss-0.3V ~ Vpp+0.3 v
Top TAFRSE -40 ~ +85 °C
Tsr A7 IR S -40 ~ +125 °C
6.2 BB
(All refer Finst=Frosc/4, Frosc=16MHz@I|_HRC, WDT enabled, ambient temperature To=25°C unless otherwise specified.)
5 Z2H Voo | B/ME | EUE | BKME | BAL %1
3.0 Finst=20MHz @ |_HRC/2
2.2 Finst=20MHz @ |_HRC/4
2.7 Finst=16MHz @ |_HRC/2
Voo TAEH & - 2.0 - 5.5 V | Fnst=16MHz @ |_HRC/4
2.0 Fnst=8MHz @ |_HRC/4 & |_HRC/2
1.6 Finst=4MHz @ |_HRC/4 & |_HRC/2
1.6 Finst=32KHz @ |_LRC/4 & |_LRC/2
5V | 4.0 - -
v | 22 - - V | RSTb (0.8Vpp)
e 5V | 35 - - ~ BB, ,
Vir s v | 21 | - Y f:ﬁl\fc;?(g.iglaf)x_cm "
SV | 25 - - v | PTHVOSIH. EX_CKI, INT
3v | 15 - - TTL (0.5Vpp)
5V - - 1.0
oy - - 06 V | RSTb (0.2Vpp)
N - 5V - - 1.5 ~ B, ,
Voo | AT e o v | RO R EXCKE INT
SV - - 10 |, | V05, EX_CKI, INT
3v . - 0.6 TTL (0.2Vopp)
oo | SRS | mA [
lo, f L HE ERL T z ;2 —{ mA | V=10V
I 21 hhigr HH HE FLR 2: ;2 — MA | Voi=1.0V
EFEEN
5V - 2.1 .
lop TR vy - 1 - mMA | Fhosc=20MHz @ |_HRC/2
5V - 1.5 -
oy - 0.7 - mA | Fuosc=20MHz @ |_HRC/4
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e ¥ Voo | B/ME | BUE | &KE | AL A
5v -- 1.8 --
~ 5 MA | Fiosc=16MHz @ |_HRC/2
5v -- 1.3 --
3V 06 mA Frosc=16MHz @ |_HRC/4
5v -- 1.3 --
3V 06 mA Frosc=8MHz @ |_HRC/2
5v -- 1.0 --
Y, 05 mA FHOSC:8MHZ @ I_HRC/4
5v -- 1.0 --
3V 05 mA Frosc=4MHz @ |_HRC/2
5V -- 0.9 --
3V 04 mA Frosc=4MHz @ |_HRC/4
5v -- 0.8 --
Y, 03 mA FHOSC:]-MHZ @ I_HRC/Z
5v -- 0.8 --
3V 03 mA Frosc=1MHz @ |_HRC/4
EER
5V -- 7.0 -- UA Frosc M,
3V -- 2.6 -- FL05C=32KHZ @ |_LRC/2
5V -- 4.8 -- UA Frosc <M1,
3V - 1.8 - FLOSC:32KHZ @ I_LRC/4
| ﬁ%*ﬂ‘ EEY)ZE 5V - 27 - UA ﬁ*ﬂ*ﬁﬁ’ l:HOSC ?% lﬂ ’
ST8 3v - 1.0 - Flosc=32KHz @ |_LRC/4
5v -- -- 0.5 X
v 0a | UA HEARAE, CFWDT
lhaLT HEEFIRS HHL Y7 5V 5
v 5 UA | HEIREE, JFEWDT
5v -- 50 --
Rew REH 3V 100 kQ | EHiHfH
5v -- 50 --
ReL AN Y 100 kQ | TFHrHBH
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NY8AO051D

6.3 R
6.3.1 H#E RC R M= 5 BJF B K H 28

1.0%

0.5%

0.0%

S os%

Freq

-1.0%

50 &85 60 635

6.3.2 B RC REHHRGEE LA

Freq.(%)

2.0%
1.5%
1.0%

0.5% —8— % @VDD=3V

0.0% —— % @VDD=5V

05%
1.0%
15%

-2.0%

20 A0 0 25 50 60 75 85 100

Temperature{*C)
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6.3.3 R RC R 5 s 7 i I i £

Freq.(%)

25%

20%

1.5%

1.0%

05%

0.0%

-0.5%

15 2 35 4

VDD(V)

4.5 5 6.5

6.3.4 1K RC IR MR 5EE R

Freq.(%)

0.0%
0.5%
1.0%
1.5%

—— % @VDD=3V
-20% —— % @VDD=5V
20
2 5%
-3.0%
-3.5%
-4.0%

-4.5%

<40 30 200 10 0 25 50 &0 73 83 100

Temperature{*C)
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6.4 BN TIEHE
A TAEH IR JE TG -40 °C ~ +85 °C
LVR: BRIME LVR: EiUE
i PR ORI (25°C) (-40 °C ~ +85 °C)
20M/2T 3.0V 5.5V 3.3V 3.6V
16M/2T 2.7V 5.5V 3.0V 3.3V
20M/4T 2.2V 5.5V 2.4V 2.7V
16M/4T 2.0V 5.5V 2.2V 2.4V
8M (2T or 4T) 2.0V 5.5V 2.2V 2.4V
=4M (2T or 4T) 1.6V 5.5V 1.8V 2.0V
6.5 LVRHELESEEHMLR
50
45 42V
40 -7 GV
3.3V
. 35 i3 OV
@ 30 2.7V
= — A\
—
25 Y
20 2.0V
i5 —t1 8V
: -1 G\
10
05
-40 -25 25 7o 85 100 125 150
Temperature (°C)
7. & R B AL bR
8 7 6 5
VSS PBO PB1 PB2
ANT IR /EX_CKI
IPWM1
BZ1
r _______________ |
i |
1 |
I I
| 1
pB3 | EPROM |
VDD PB5 PB4 /RSTh ! i
I
12| 3] 4! i
e 1
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8. IR~}
8.1 6 3|HISOT23-6 (63 Z~})

e - 7 INCHES MILLIMETERS
: , MIN | TYP | MAX | MIN | TYP | MAX
5 H F—l ) ) fa (Al - ~ o057 - - 145
Al| - - [oo08] - - o015
- A2|0.0350.045 | 0.051 | 0.90 | 1.15 | 1.30
b (0012 - [0020]{030 | - |050
0003 - [0009|008| - |o022
— D 0.114 BSC 2.90BSC
B I E 0.110 BSC 2.80BSC
E1 0.063'BSC 1.60 BSC
! " 0.037 BSC 0.95BSC
/H". M el 0.075BSC 1.90 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 0.010BSC 0.25BSC
Far — M M| & |00 | 150 | 5 | 100 | 159
JER: SOT23-6 %4 3000 M.
8.2 8F|MSOP (150 %)
INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
A10183| - |0202[485| - |513
Blot44| - 0163|366 | - |44
clooss| - |oo74[135| - | 188
D|ooto| - |oozojo2s5| - |ost
Floo1s| - |ooas|o03s | - | oas
l'-——L—-- G 0.050 BSC 1.27 BSC
c Y J|ooo7| - |oowojods| - | 035
T-S‘EQTIEGPLA‘J J K|0005| - |oow0]o13| - |02s
L|o18a| - |o205|480| - |52
i - - ae - _ ge
0228 - |0244| 579 | - | 62D
& 8-pin SOP &% 100 M.
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8.3 8 B|HIDIP (300 Z~})

moA INCHES MILLIMETERS
:}3 : MIN | TYP | Mac | Min | Tve | Max
B
A | 0355 |0.365 [0400| 202 | 827 | 1016
i 4
REET LT B |0.240 |0.250 | 0280 6.10 | 635 | 7.11
X c| - - |o210] - - | 533
o| - |opis| - . |oas| -
. I__L_l F| - |ooeo| - - s | -
| %* el - Joamo| - | - |o2ma] -
-
_L Hlooso| - |ooso|127| - |27
K
J|ooos| - |oois|ozo| - |o3s
H z b 'ﬂ/
K |0.115 | 0.130 |0.150 | 2.92 | 3.30 | 381
L 0.300 BSC. 7.62 BSC.
(7 N I O T I B I BT
vEE: 8-pin Plastic DIP &% 50 Hi.
9. TfE R
Vad L Eop -2 il 51 g% HEER B 772
NY8AO051D Die - - -
NYBA051DS6 SOT23-6 6 63 mil H3. §4& 3.0KMH
L. TG 2.5KM
NY8A051DS8 SOP 8 150 mil
Ee: A 100
NYB8AO051DP8 PDIP 8 300 mil B, M9 50 Wi
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