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1. Mk
NY8AO51E /& AEPROME NA7fi% 281 8 S8 ML, B AZI0P= SN i veit, Bl as. KUs/AT Yeds il s e
HED%5, XACMOSHIFE I AN SR AL R PR A . EPERESE BB . NYBAOSIEH Ui L fERISCHE fiij 5 & 4 48
] AR 5 bt mFE 4], 0 55 464 . T DEFR S T EM ARSI, KZEFRASHE — AL
SERG, AT DALE P A s DR 42 ) 58 AN B B o DRI AR 38 & 25 A A R 12 R B H LR 24 N o
TEVORITEIRFTTH , NYSAOSLIEA 6 HRHM: IS HI/OM, &EANORESA B fr) 25 47 242 il v N Bl b . 1 B —
AN O AL e A 26 1 23 A7 28 il b 437 5% R $7 L FH BT (Open-Drain) #H o HEAMER S 40 Ah 2k 8 32 1= W 7 1T
NY8SAOS1E N B 1 ] e A0 (1 2L A A 5 1 o

NY8AOS1E A PHLLEI &%, T ARG Bl 24 /E— AT N sl WA IS il A Rt 514h NYBAOS1E it —
21 8 {7 f) PWM fai i Bl e g Y, AT AIRERZN ik, LED. Bigns 855655

NY8BAOS1ER HI XU BALA , oy o % 35 o b ol 2 IR I 35 I 2 N P RCHR B N o ZEXUR B LA, NYBAOB1E ]
W32 A TAERSE 0 1E % 4 (Normal) . 183345 18 ( Slow mode) . £ HL% X, ( Standby mode ) 5 HEHR A 3 (Halt mode),
A B IR, REK I Ao LB WL A SR C s IR % I ARG IR 3% AT LA [ B A A SR A 1 R I
T DAZEAE o Ak B [ B SRR T T B B S ]

TR IR, WfEHLE R (Standby mode) 5 BEAR I (Halt mode) 1, 45 £ A~ Hr i T LAfil & Sk e it NYSAOS1E
BN IEHEAERZN (Normal mode) g% (Slow mode) RALFEI Kk F it

NYSAOS1E I A (L1 4k (32768Hz) Hi%:, C_fiDisable. 7pF. 9pF. 12.5pFVUMhkIiinl ik, J5{8% i/ sh e
A, AT R B T I PPMAH.

NYSAOS1E7E PB1/PB2 A & KIKEN HL ik X (20mA@3V, 34mA@5V), #fit % ;' KRS i # sk . HLAE PB3(Vpp)
NPy ER_E R EEBH 85KQ, IR ARSI B .

1.1 Zhee

® TEMILEHIE: (F5AHTEA 4 NCPUR S, JRRD 4THER)
> 2.0V ~55V @R =8MHz.
> 2.2V ~55V @RS >8MHz.

® Ui I LAEIRE: -40°C ~85°C.

® 1Kx14 fr K7 At as a3 1Al .

® 48 Y (1 IE A A A A A T

® 6 AT 43 i Bk i N tH 5 R /O (GPIO). PBI5:0].

®  PB[3:0]AJ L F4a A5 A P 35 T o R BH Bl A 38 Ly R B

® PB[5:4] K% PB[2:0] I &£ & 4 AT st (Open-Drain).
® PB[3]riL#F UfEm A B s (Open-Drain).

® 8 JIREMIFHEM (Stack).
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o P Bk A S hE A
® —ZH 84 FHUENEE (Timer0) 408 1 4w i T4 451 2% .
o —H 8/ FHEENS (Timerl) wikHEIEER 5&ES FHE .
® 8 Ak AR T Y (PWML),
o —MENYEEH (BZ1).
® 38/57TKHzZAME# YL (IR) AR ik, Rk 2ttt nr LB I 25 47 25 5 .
o WE FHEEMHE (POR).
o HNEMEEAMIIFE (LVR).
e WEFEI IR (WDT), AIHAELE 7T (Configuration Word) %77 % .
®  URTBIHLE, FRGERTBhnT DARE 1) 460 i i 4 3% B (IR 7
> EEIEGEA: | HRC (N 1~20MHz&#ERCIR)
> ER NS | LRC  (#E 32KHZK#RCIR )
E_LXT (32KHz#M B F 7D
o U T/EMIA ARG FHRIAEHRIIHEE: EHFR (Normal mode). fE##, (Slow mode). FHLAER
(Standby mode) SHEHRAR L (Halt mode)
® L FhAE AL kT
Timer0 s,
Timerl R A W,
WDTH .
PB4 AR 7 248 A KT
ANER BTN o
® NYBAOSIEFEMFHIIET (Standby mode) T 1) Tl gt ot «
Timer0 3.
Timerl N A .
WDTH .
PB4 IR 7 24 A8 T
AN RN o
® NYSAOS1EZEREMEM T, (Halt mode) F K = Fhnefg o ¥ .

> WDTH.
> PBHINIRZA SR K7
> AN BTN o

vV V V V V

vV V V V V
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1.2 ZSERE
*Xin lXDut
| Oscillator/ Timing | Intemal System Function B-Level EPROM
Reset Cantral - Os=cillatar Registers Stack
i Fy A
L 4 v
Instruction
COper. Mode SRAM ALL - Frograrm |
Contral - Counter Register
i i Y i
Watch Dog ] Instruction
Timer Decoder
i —|—> Accumulatar
| 1 LVE/FOR
nterrpt )
INT Control TimerD, 1 Detector
: F Iy
J b ¥ ¥ A
Control & Data Bus ‘
F 'Y : :
¥
/0 control P Buzzer
IR Generator Generator Generator
I I ]
Y
FB[5:0]
1.3 5[HHE
NYBAOS1EfE M =Fit 7. SOP8. DIP8 &SOT23-6.
VDD E E VSS
Z Z PBOANTISDI [1] @ Z 6] PB3RSTDVDP
- [ma
PB5/Xin 2| g & 7 ] PBOANTISDI %
[ ]
o O vss [2] @  |5]woD
n n =
PB4/Xout [3 | = 2 6 | PBAARISDO m
T w PBIARISDO [3] @ PB2/EX_CKI
. > PWM1/BZ1/SCK
PBaRSTOAVpp [4] ¢ P 5 | PB2/EX_CKI SC
PWMABZ1/SCK

1 B35 HE
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1.4 S#HA
51 1% o Hid
PBO/ INT/ SDI yo | PBOE—IENOSH - SEIS=1 & INTIE=L if - PBO ZAMI Tl A5 H -
PBO i1 /24 ASDI -
PB1 &— " [AI/O5 [ -
PB1/IR/ SDO /O | AERBALLIMER %5 BN LINE Y -
PB1 12 fEEHIISDO -
PB2 E— A /05 [F -
oo SR O | s 2 HSRIREX_CKI » FLIRAEPWMEILS « #I538B71 il -
PB2 i1 2452 £ ASCK -
PB3 AIEHL i AR - SC4EE A5 IIRSTD » ZRSTO (S
PB3/ RSTh/ Vpp I/0 | PB3 REZAINYBAO51E -
PB3 i1/ 45 2 [E il AVpp -
PB4 2 — /M E/O5 [f - 4 FI_HRCSI_LRC -
PB4/ Xout I/O | PB4 m]Y{E S IRk 5 [fXout » FHFE_LXT -
PB4 1] LU & it -
PB5 & — W =IO5[H - H4HFI_HRCSI_LRC -
PB5/ Xin I/1O
PBS5 124 i A5 [#Xin » FIFE_LXT -
VDD HLJE I 3 o
VSS LR
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2. NG
NYBAOSLIEAif#s 7 N 7 BEFE T Al s A B A7 4% o

2.1 REFHiEss
NYSAOS1ERE -7t 28 25 IR /& 1Kx14 fii. [k, 10 £ 58 AR iT4ds (PC) 1 LAVT ) FE 7 474 28 AR (] Hhduk-

HALHHEA T 0x000, A b Wr kbbb A7 1 0x001, P4 & A1 A# i rh b ik f7 T 0x008. NYSAO51EFRLCALL.
GOTOAMCALLAZE 54177 A 27 23 16] [ 256 ANtk . IB$2EGOTOHE A £ M 2 fF 2% 18] 512 AMHudlk, LCALL
FILGOTOFE4 Vi 452 5 25 18] AT Ar] Hb Jl-

9 A TR R R E S L, R ANROMMLHE S A HER TSR . 1 4 HUTRET. RETIAGKRETIESS A, Hikk
TO030 PR B 0 2t e B I3 B P 1 s

NY8AOS1EFE T /7 fifi ¢ Hulik OX3FE~OX3FF & i B Mk o 4n i P 7E X Bt it 5 ANFR 7 vl g2 R AR Tk A AL 7
HATEE R

NY8AO51E 7 17 it # i Ji: OXOOE~OX00F % Preset Rolling Codeidik. fn 5 7 78 AR ¥ B AL I a) 24/ FL 5 (X i
.

PC[9:0]

!

Y

OX3FE~F Reserved Space Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

N Stack 7

0x00E~F Preset Rolling Code Stack &
0x008 HW Interrupt Vector
0x001 SIW Interrupt Vector

0x000 POR Reset Vector

2 fEFpfEfifas v mtit

10 Ver. 1.2 2018/07/20
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2.2 FiEfFfkas

MRS T A7 I A 25 4 2, BB A A5 7T 0 ) =28 R-pagefr kB Arf74% (SFR) ALl I %5 4728 (GPR).
F-pagefik I REZF /74 S-pagefi kLI RE o /74 . GPRZHISRAMALRL, H 7 Al U HI e A IR A7 it A2 B sl S 45
Ko

R-page’s ik Iy b 2 7 i FEU A7t 245 7 VU 4 Bank, Wi B $R 447 /7 4% (FSR) k)#Bank. %7 f74%BK[1:0]
NESR[7:6] » # APUABank ik £ —A4>.

R-page’fi ik Iy BE A7 47 & A1 B A7 ifh 2% 7T ) 3% -k 0y ORI 432 3 1k 05 QR AT A7 B

B A7 28 T Sk 07 SN0 R BT R, b )43 -0k U7 S0 5 HINDF 27 47 25 . Banki 4% /2 FHFSR([7:6]
e, Mk £ )2 FSR[5:0]1 7€ -

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

Ox3F

<4—— FSRJ[5:0] to select location

0x00

K3 Tl - ity A OS2

N IR T B A7 A I BB FhE U7 30, BankiE B2 A A7 S FSR[7:6] W e, 1 i kb 3% B ) Fh 4R ARG
OP-Code[5:0] B #E H5E .

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

Ox3F

<4—— Opcode[5:0] to select location

0x00

K4 BT A B A ko

R-pageFik T B 27 4785 AT LAB I — 4R 24730, inBRYR & BRI 18 4 . R-pagefrk IRe & 248 G A T
MBank 0 ] 0x0 %] OxF. #R7fj, Bank 1. Bank 2 f1Bank 3 fJ#H[E b4 mifg #Bank 0. #if)ifiik, R-pagets
R RE A7 A7 2 A AFAE T Bank 0. GPRG H T Hdi A7 4if %5 1) 0x10 3 Ox3FHiuhik. & Bankitifi: 0x10 21 OX3FJR B
4#IBank 0, 1% 1 AR

11 Ver. 1.2 2018/07/20
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NY8AO51E %7 7 7% % FRFIR-page s ik L e 27 A7 # I G bk 1 B R 3%
FSR[7:6] 00 01 10 11
ik (Bank 0) (Bank 1) (Bank 2) (Bank 3)
0x0 INDF
0x1 TMRO
0x2 PCL
0x3 STATUS
Ox4 FSR
0x5
0x6 PORTB
Ox7
WLt 22 Bank O

0x8 PCON
0x9 BWUCON
OXA PCHBUF
0xB BPLCON
0xC BPHCON
0xD
OxXE INTE
OxF INTF

0x10 ~ Ox1F W A it 22 Bank O

0x20 ~ Ox3F i FH 270 Wit % Bank 0

#£ 1 R-pagefiikIhpe A7 as bk pg R
F-pagef ik I AE 75 77 4% R AEH 15 2 10STHIIOSTRAFHL, S-page’#ik Ih it 77 77 #% R A& 5 £ SFUNFISFUNRAT

. *F-pageflS-page? fEas B Z U, FSR[7:61E AL &4 Z0s . ZFf7ds % PR FIF-page. S-pagelfiHihiki5t i

R,

12
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SFR12&

b F-page SFR S-page SFR
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 - -
OxF PCON1 OSCCR
# 2 F-pagefiikIhGE 217 28 M1 S-page ik Th it ar /7 st bl &
13 Ver. 1.2 2018/07/20
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3. ThEEMkiR

A B TEAHANYBAOS1E KR /E 7 R .

3.1 R-pageffBRIIfEHFae

3.1.1

3.1.2

3.1.3

INDF (A3t &FF28)

2y SFREZR Hihk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0
INDF R 0x0 INDF[7:0]

nEEME ]

WA XXXXXXXX

A 3 Ik 53 A7 28 I AN LHIAFAE, T2 DA SRR A T o AR AT 2V il (8] 4% b A A7 28 I, B o Uy
I He s Fia B 97 A7 2 FSRPTIE FEA) 25 7 45 -

TMRO CER 28 0 B788)

ZFR SFREHY (1B Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0
TMRO R ox1 TMRO[7:0]

5 E w5

WItEAE XXXXXXXX

HEETMRO W A7 G, SGENER 4% 0 H AT TH s -
HEHNTMRO FA7EI, 2 BOFER 4% 0 H AT T Hotife

% E TOMD 5 & 77 (Configuration Word), e #% 0 Kb a] LTSS B 8 Finst MR EFEX_CKI
HKHE %1 LRC/IE_LXTH$—.

PCL (FEFFTH¥8ET)

AR SFREZHY Hohk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO
PCL R 0x2 PCL[7:0]

w5 EN TR

WItEAE 0x00

BFIHO (PO 24> 10 (U224, 408 2 BLAVIE 8 B, SEFHIT T —AME4, FIRPCHE LI,
B T HLER S 2 HAEE SPCHE . PCLA A7 &4 I I PCILF 5 (PC[7:0D, PCF 15 (PC[9:8D) JARE
FAFHL, AL ZUE BPCHBUF A A745% 78 U AE HL o

LAGOTO3E 4K, PC[8:0]/2 Mtk 4T (OP-Code) Htf%, MiPC[9]/2 \PCHBUF[1]/# . CALLYE4 IPC[7:0]
& MIGA TSI, TiPC[9:8]/2 \PCHBUF[L:0[N#. F—APCHilt (PC+1), &7 SIMEM T . LGOTO
54 IPC[9:01/2 M J 4 i XA .

LCALLIE A HIPCIO:0/ M A DI F—PCHbEE (PC+L), A7 FIHERR TR0 -

14 Ver. 1.2 2018/07/20
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3.1.4 STATUS CREZFHER)

3.1.5

AR SFREE! | Hhht | Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 | Bitl BitO
STATUS R 0x3 | GP7 | GP6 | GP5 ITO /PD z DC C
EEREME WIS | WS | WS | S | S | s | S | s
LIz 0 0 0 1 1 X X X

REFERAGHEARIBEIGS NS RNEERER T VENEN.
C: HEALMEAL bR EAL
C=1 MW, ImEisHA A sz F AL
C=0 I}, vz H ok stz 5o i .
DC: KRNI br BT
DC=1 i, IniZia SRV A A 30 ssidkia S A 1) DU LA o
DC=0 i, JIniZia G VYA I kA7 B didia S A 17l e DU A7 f5 47
Z: FfL
Z=1 K, HARBZHEEHMWEREE.
Z=0 i}, HARBZHEIEHMWERANE,
[PD:  MEHRAR bR 5 AL
/PD=11}, LHEHITCLRWDTIES G-
/PD=0 i}, #ATSLEEPFE4 )5 -
ITO: B kN bR EAL
[TO=1#f, LA frCLRWDTESLEEP4 J5 -
[TO=0 i}, KAEWDT L.
GP7. GP6. GP5: il H 7 {73 5dE1r.
(*1): " LA SLEEP$E 4 TE Bk
(*2): " LLHCLRWDTHE4#E .

FSR (BETR4EFFHAE)

AR SFRER Hhhk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
FSR R Ox4 BK[1:0] FSR[5:0]
5wt w5
WIUEH 0 0 X X X X X X

FSR[5:0]: M¥EEBank ¥ i3 1) 64 N2 17% (0x00~O0x3F) Hik#E—1 .

BK[1:0]: DPANYSBAOS1E NI, #A7#sBank[1:0]&CH ALK, KEIANYSAOS1ESLRr I A —/Bank.

15 Ver. 1.2 2018/07/20
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3.1.6 PortB (PortB ¥#EHFFER)
AR | SFREH Hhhk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PortB R 0x6 GP7 | GP6 | PB5 | PB4 | PB3 | PB2 | PB1 PBO
B B
AL GLIEN R BAFE R xxxxx, TS EUAEL ) 2 xxxxxxdiig F14E (PB5~PBO)

3.1.7

3.1.8

B PortBIN, A5 HFE AL A EC BV RN, RS B2 AL RS . SR, A AR AR C B e R, AR
BB 75, 13 BNZRVAL IR A& SO R e Bl . 295 A\ PortBIN,  $df 2 45 A\ PortB i i H £ 8t

T,
GP7, GP6: i & 728 B ir

PCON (Power Z:/752)

2R SFRKE! | Huhk Bit7 Bit6 | Bit5

Bit2

Bitl

BitO

PCON R 0x8 WDTEN | EIS GP5

GP2

GP1

GPO

B

HIsa e 1 0 0

GP5~0: it & fEas Ef fr o
LVREN: JFJa/RHILVR.
LVREN=1 i}, F/HLVR.
LVREN=0 i, KHILVR.
EIS: A Tk £ .
EIS=1 i, PBO J&4MH WA
EIS=0 Iit}, PBO £I/O[1.,
WDTEN: JFE/KHWDT.
WDTEN=1 ¥}, J¥EWDT.
WDTEN=0 i}, XHIWDT.

BWUCON (PortB MR k| S /75%)

SFR

B KH Hik | Bit7 | Bit6 Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

BWUCON R 0x9

WUPB5

WUPB4

WUPB3

WUPB2

WUPB1

WUPBO

B R - - w5

B/

B/

/5

/5

B/

YA 1E X X 1

WUPBXx: JFJE/55HPBXMERINGE, 0 < x < 5.
WUPBx=1 i, FF 5 PBxM i 1)

A
WUPBx=0 I}, 5% [#PBxMefLI)f

OoF OoF
o o

16
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3.1.9 PCHBUF (BFitH&#EET)
R SFREE! | #uhk | Bit7 Bit6 Bit5 | Bit4 | Bit3 Bit2 Bitl Bit0
PCHBUF R OxA - XSPD_STP - - - GP5 | PCHBUF[1:0]
5 R - 5 - - - WA=
WIH A X 0 X X X 000
PCHBUF[1:0]: 27 1H28PCRISE SJLAMLFISE )\ o
GP5: @88 .
XSPD_STP: 5 1 /& 14MHEAHR 32.768KHZE IR T HE -
3.1.10 BPLCON (PortB T i B I 17D
AR SFRZRA! | Hhht Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bitl | Bit0
BPLCON R O0xB | /PLPB3 | /PLPB2 | /PLPB1 | /PLPBO - - -
SEH R g 5 g 5 - - -
WG {E 1 1 1 1 1 1 1
[PLPBx: KHI/JFEPBX FHHM, 0 < x < 3,
/PLPBx=1 i, <MHIPBx FH7H .
/PLPBx=0 i, JF/5PBx FHiH[H.
3.1.11 BPHCON (PortB _#i B fH$% %] 775D
R SFRZ5%! | bk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O
BPHCON R 0xC - - | /PHPBS5 | /PHPB4 | /PHPB3 | /PHPB2 | /PHPBL1 | /PHPBO
TEE R - - g g 5 g g ek
YIgEE 0 0 1 1 1 1 1 1
/PHPBx: XH/JFEPBx i, 0 < x < 5,
[PHPBx=1 I, Z<MIPBx_I$iHiRH.
[PHPBx=0 Itf, JF/8PBx_hiHiFH.
YEB: PB4 5 PBS5 fEX4EHR T BT MK E L1 .
3.1.12 INTE (il RedFas)
R SFRKEH! Myt | Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bitl Bit0
INTE R OXE - WDTIE - - T1IE INTIE PBIE TOIE
5 R - WA= - - WA= SWhE EWiE WA=
WIGH A X 0 X X 0 0 0 0
TOIE: 5ER2%0 L%# Coverflow) H i HEESNT .
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TOIE=1 I}, FFJEEm &8 0 b,
TOIE=0 I}, KHIER & 0 L.
PBIE: PortBi NAIRASAZAL T {EREfL -
PBIE=1 I}, JJ3PortBii NIRZSZE Lk H .
PBIE=0 I}, X HIPortB¥i NIRZZE 1k .
INTIE: AMESH T RELL o
INTIE=1 I, JFJE AM S
INTIE=0 I, <IN I
T1IE: ERf#8 1 Rt (underflow) FRIi s GELT .
TLUE=1 i, JFJEERE 1 .
TLIE=0 B}, M@ 3 1 N,
WDTIE: WDT#E _FJi 1 Wi e A o
WDTIE=1 i}, F/EWDTER b .
WDTIE=0 i}, XFHIWDTEER i o .

3.1.13 INTF (HFWiirE&FFR)

& | SFREZH Hihk Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bitl BitO
INTF R OxF - WDTIF - - T1IF | INTIF | PBIF | TOIF
5wt - IS - - s | s | s | W5

WIGH1E GEE 0 0 0 0 0 0 0 0

TOIF: EN 2% 0 ik kbR &7 .
TOIF=1 i, KAER#S 0 B,
TOIFL 2R 7iE % -
PBIF: PortBfii NIRZE AL 1 Wb A7
PBIF=1 it}, &4:PortBéi NAR&SZEAL 7
PBIFLL 2 TR 75 % -
INTIF: A8 bR EAL
INTIF=1 I, RAEAME .
INTIF 20 R P 2
TUF: R 2% 1 i Brbs E407 .
TUF=1 B, KAER# 1 FEHH.
TLUFLIHEEFIE %
WDTIF: WDT#N b o Wibr &40z .
WDTIF=1 i, KAEWDTRERS b 41 o
WDTIFL AR T %

HEE: B FINTE A48 LR AEBE, L Bk AE O,
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3.2 TOMD#fE%%
TOMDZ i 5 #7 f7 4%, {H A Al E 4 TOMD / TOMDRAFHL .
L | SFREE Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bitl | Bit0
TOMD - - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
B R e
HIHEME GERES 0 o | 1 | 1 | 1 111

PSOSEL[2:0]: #&#T/4i8s 0 T4tk (Dividing Rate). FiZr4i#% 0 i3 PSOWDT i iz v & 73 Bl 45 i€ I 28
0 B\WDT. 4T #ids 0 5 5BLZaWDT, o b Bk T ik 2R o H Eob L] (WDTEALEkWDT

).
53 5 L 38 T
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
(ERF 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

F£ 3 FHAMHREE O AT Lk 15
PSOWDT: Fisr#iias 0 7 Aeke .
PSOWDT=1 i, Tiis-#i#s O # AL EIWDT .
PSOWDT=0 i, Tiisr#iss 0 #7fe 2l E i 4% 0.
HB: BFREBEETHEEN 40 PR, B REPSOWDT APSOSEL[2:0], A& 1 BG F 4 i BE- 2B 45 = Mm%
TOCE: ERT2% 0 ZMERAS SR fir i I e 7 o
TOCE=1 i}, PR ER 25 00—
TOCE=0 i}, _ETF-#EfEm 2% 0 fi—.
YER: TOCEM/HESEBE EX_CKIBIFEAERT £ 0 BT 815
TOCS: ENf 8% 0 I BhiFik#E.
TOCS=1 I}, EFFEX_CKIHSEAZE I LRC/IE_LXT.
TOCS=0 i}, EFFELSHEIFinsTo
INTEDG: 415 I fid A& 35 i
INTEDG=1, MPBO 5|k LIk, KA AME A Wi o
INTEDG=0, PBO 5| &4 Nk, KA H.
19 Ver. 1.2 2018/07/20




(\) Nyquest

NY8AO51E
LCKTMO: TOCS=0 K}, 154WEPF st IE1E 225 O I 2R .
TOCS=1Itf, LCKTMO=0 i, #MEBEX_CKIIH % £ 24 1 i i 28 0 i 4 I
TOCS=1 i}, LCKTMO=1 i, fIRAiE % 1_LRC/IE_LXTAE R 2% 0 B i
YEB: BHHRTERM O B EEFELNIEH R Y, FSFEM 50 EF.
3.3 F-pagef®BRIhEe F 1708
3.3.1 I0STB (PortB I/O | &/ 5%)
2R SFRER | ik Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
IOSTB F 0x6 GP7 GP6 | IOPB5 | IOPB4 | IOPB3 | IOPB2 | IOPB1 | IOPBO
BE R WIS | WS | WE | WS | WS | WS | s | WE
WG {E 0 0 1 1 1 1 1 1
IOPBx: PBx I/Ofz{i&#, 0 = x = 5,
IOPBx=1 I}, PBx/&¥iAH.
IOPBx=0 I, PBx&%iH 1.
GP7, GP6: IS 278,
3.3.2 PSOCV (T4 r#iss 0 HFf7as)
B SFRH] Hiht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PSOCV F OXA PSOCV[7:0]
e JE R
WIGH A 1 1 1 1 1 1 1 1
SEENPSOCVIY, 215314 4ids 0 #5 H Ai £UH
3.3.3 BODCON (PortB FFR# &I FH7E)
2R SFRKEH! Huhlk | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O
BODCON F 0xC - - | ODPB5 | ODPB4 | GP3 | ODPB2 | ODPB1 | ODPBO
5 - | - W | WE | WE | WE | s | HE
WG {E 0 0 0 0 0 0 0 0
ODPBx: FRE/=HPBxHFHNK, 0 < x < 5,
ODPBx=1 It}, JF /5 PBxHI .
ODPBx=0 I}, F&HPBXHI -
GP3: & AR EHEAL
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3.3.4 PCON1 (Power #5772 1)
2R SFRKXE! | ik Bit7 Bit6 | Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PCON1 F OxF GIE - GP5 GP4 GP3 GP2 GP1 | TOEN
EE R 15 (1%) - WE | s | WE | s | s | s
VIUE1E 0 0 0 0 0 0 0 1
TOEN: FFJa /<Ml E R %% 0.
TOEN=1 i}, FF/3Em 2% 0.
TOEN=0 K}, RMIER 2% 0.
GIE:  FF/a/R=MA & Il 5 R
GIE=1 i}, FF)g 2.
GIE=0 i, FRPAHWT.
GP1~5: B & 7285
(1*) : H¥5% ENI & 1 - 5% DISI &R ~ 5% IOSTR FrifzEl ©
3.4 S-pagefFBRINEER o
3.4.1 TMR1 CER 2 1 FEE)
R SFRKEH! Hihl Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TMR1 S 0x0 TMR1[7:0]
TEE R g
EILIEN XXXXXXXX
MEINTMRL Zi7 280, S8R ER % 1 H A 2oE .
MG ANTMRL ZA /7250, S HHEr 8% 1 HartH 3oy .
3.4.2 TICR1 (ERf# 1 EH|FFR D
2R SFREE! | Hhit Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bitl BitO
T1CR1 S 0x1 | PWM1OEN | PWM10OAL T10S | T1RL | T1EN
TEE R 5 5 g 5 WA=
VIUE1E 0 0 X X X 0 0 0

BeFF A7 ds T HC B e I 4% 1 Dhie.

T1EN: )8/ N2 1.
T1EN=1f}, FF/5ER 3 1.
T1EN=0 F}, SKHMIER % 1.

T1RL:

Yk Rk £ (T10S=0), %HFER 2 1 FTHorR.

TIRL=1 W, M FEikAE, TN 1 WHEMNTMRL T 7488 H N8R4k 2 M 4.
TIRL=0 K}, Pk, ERE 1 48520\ OXFF 4L,
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3.4.3

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}, #L:iHHER (Non-Stop mode). FiiJE, ENf 8% 1 28T 5.
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 ST 2 1 EE AR HUE B %F) 0x00.
MREARLE, TR 1 ATMRL SR I 4k 8 5.
L . SEIS #% 1 ANBIEA{E T %2 0x00.
MR u R, ERTES 1R T

x4 ENAE 1R

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

PWM1OEN:

TF R FPWML #r i o

PWM1OEN=1 i}, PB2 #ijtHPWM1.
PWM1OEN=0 I, PB2 #I/0O1.

TICR2 (SER 2% 1 EH|&FHFHE 2)

& | SFRAEHE Hihk Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 | Bitl BitO
T1CR2 S 0x2 - - TICS | TICE | /PSI1EN PS1SEL[2:0]
EEREME 5 5 WIS WS | s | s
WILETE X X 1 1 1 1 1 1

ZFFAE e H TG E E I 4% 1 Dhie.

PS1SEL[2:0]: TH4rAmas 1 T4 bt de 1 o

PS1SEL[2:0] 533 L
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

®5 TG 1 B LI
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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 R e i 8% 1 Jk—.
T1CE=0 i}, EX_CKI# AV @i 4 1 9k—.
TA1CS: EWF2E 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 Ry
WIGH A XXXXX XXX

WHABNEEE N HEr 28 1 MRS I EEUT S, PWML fE SR FFEIEE DRSS . HeEras 1
HHZ% T PWMIDUTY, PWML GRS E B R L T

SERTES 1 HEH I A BUE A ETMRL 374y, LA K E XPWML 2%, PWM1DUTY 2 474 H T & X PWM1

K2,
3.45 PSICV (Ti4rHiss 1 F7a8)
2R SFRKH! Hhht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O
PS1CV S Ox4 PS1CV[7:0]
B A Ak
WIH A 1 1 1 1 1 1 1 1
BEHPSICVES, #1928 Hinaias 1 1 H i 8uE .
3.4.6 BZICR (HENY3R 1 #H|FHFEe)
2R SFREH Hhht Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bitl | Bit0
BZ1CR S 0x5 BZ1EN - - BZ1FSEL[3:0]
e JE Ry - - =k=
WIGH A 0 X X X 1 1 1 1
BZ1FSEL[3:0]: BZ1 % Sk 1 .
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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 ENYEBZL K (PB2) ARIEI

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

3.4.7 IRCR (IR ¥#IHER)

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

IREN: JF/3 /5 IRE 4 .
IREN=1 i, FFRIR#E Wi .
IREN=0 i, KR Wit .

IRF57K: IREANH LR
IRF57K=1 i, IREFHMIZHZ 57TKHZ,
IRF57K=0 i, IREJMIZHZ 38KHZ,
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IRCSEL: IR bl Itk .
IRCSEL=0 HI/OPB1 ##i /& 1 I, IRE PS4
IRCSEL=1 HI/OPB1 ##fi /& 0 Itf, IREP AL
LB
1. REBERBGHE (Fuosc) (GEEET3.11) ATLILARA .
2. ARG HEEFIAIH -

OSC. Type 57KHz 38KHz &
- HIRC 155 (R RGP E /D - IR A E AR EHED
High IRC (4MHz) 64 96 5% AMHZ)

KT AFNRERPANZR [1]53 5 b

3.4.8 TBHP (B EZHHFLE)

&ZF | SFRIE | #iht | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
TBHP S 0x7 - - - - - TBHP2 | TBHP1 | TBHPO
B E - - - - - EWiE 5 EWiE
I X X X X X X X X

Y184 CALLA. GOTOAEKTABLEAHATI, 27 T HFF At 38 m Ak Fhk 10 fZROMSE, 1tk H Fr il
Je HTBHP[1:0] 5ACC4L % . ACCEPC[9:0]fIMk ¥, TBHP[L:0]&PC[9:0]f %o

TBHP[2]/2NY8AO051E )il Fl #5772 H i 4z .

3.49 TBHD (REEIEREZHTFE)

& | SFRZKE! | Hubk | Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 Bitl BitO
TBHD S 0x8 - - | TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
E R - - Hik Rk Rk Rk Hik Rk
LGN X | X X X X X X X

LG TABLEAB TG, 23 FIROMEME) 14 A fida a2, HrhROMZRAK (1 £ dfE v 571 P9 A i n 33
TBHDI[5:0]% f#4%, ROMZAK % % 717 A M B FIACC

3.4.10 OSCCR (RHBi=H| 78

LR SFRER | Mkt | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl BitO
OSCCR S OXF - - - - | OPMDI[1:0] | STPHOSC | SELHOSC
EEREME - - - - B B B
WIHAE X X X X 00 0 1

SELHOSC: R4AHRZ#HIER (Fosc).
SELHOSC=1 i}, Foscit mMiZEH 2 (Fhosc)o
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3.5

SELHOSC=0 I, FoscRMEAEIRE2S (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] B
00 IEHE
01 HeEEHRAS =X
10 Rt
1 fred

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

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

/o1

NY8BAO51E#M 6 M/OT (PB[5:0]). H /" Al LA 75 /7 25 PORTB[5:0] i 5 X LL AL . FEAN/O AL AR A — N3t L)
AL AR HIOL LA E SCZ AL S NS . 2747 2310STB[5:0]52 X PB[5:0] A% A I skt 11,
MO E NN 1, & R] DL A7 48T A B e I N 38 B hn N B . % A7 2y BPHCON[5:0)H T /A
B PBI5:0] ¢ P &6 -y P . 27 77 2eBPLCONI[7:4] M /& FH T-JT J5 855 P PB[3:0] 1) 14 5 T 4z FL B«

M —MNMIOMI B BCE v 1, W A AT B TR . 37 A7 25 BODCON[5:0] 4k 52 PB[5:0] 2 75 v T i th
B, (CHPB[3]EC & Mvda it D, RAE I D

/O T Redi 2 T 3K
Thee PB[2:0] PB[3] PB[5:4]
Bt AR \% \Y \Y
LIPN
L HL R \Y, \Y; X
fia s \Y i \Y;

9 /O 1 T RE i 5

TEPBHISEANIOBIER A S N IRAS SR = i Wi Thig . A7 #sBWUCON[5:0]2 F Ja 5% AT —P BRI [ e i Th it .
HEBWUCONXT M 2|/ E—PBRIAL 7 B N 1 i, HLAE S NEAL A RS AT, ZF4728PBIF (INTF[1]) mie#t
N 1. WRFARPBIE (INTE[1]D S5GIE (PCONL[7D RIFF &N 1, ¥R A A B R AT W AR SR .

NYSAOS1EAUHZAt—ANFhEB b, MZFAESEIS (PCON[6]) &N 1, PBO M 241F M v i it 4 A o

HEE: ZPBO [ B EHRANRE XM S) 55 F BT, S es B BRI SEH, TTPBO A KE K2
KB, (HPB5~PBL A KA MK BIT =i
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NYSAOSIEHR ML AMRIRE I A AR« IRE I A 28 & A A7 25 IREN (IRCR[0]) FJH, PB1 &% A Mk .

A B 1 v B PB3 1] 75 AEAN S E AL ARSTb. 24PB3 J9{k PR S EINYSAOS1E R L H A,
INYBAOSIEAL T — Mt ~ B B e AU R RE L B 7745, P W LA7EPB4 fir 48 2 I B Finsto

WIRFAEESTOCS (TOMD[5]D) N 1 FILCK_TMO (TOMDI[7]) N 0, EX_CKIT] LA 1EE I 2% 0 AME8mtahi . i
WAEPETICS (TICR2[5]) A1, EX_CKIAJ LI E 28 1 AP ERI4his

WRZFAFAPWMIOEN (T1CR1[7D A 1 HfEREACE 777, PB2 W r] DL /E Rk %8 B HIPWML $r o 35 25747
#BZ1EN (BZ1CR[7D A 1 HReACE 777, PB2 tHAf UMM EE 1 4.
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3.5.1 10 5 HZEWIER
IO_SEL: #&3E 5| M A\ B H H
WRITE_EN: 545 A5 .

READ_EN: {ZHU5|BIRAS

OD_EN: FJaHiw.

PULLUP_ENB: JF/3 &8 EhzrFH .
PULLDOWN_EN: FFJ& P93 4 HLBH .
RD_TYPE: et iU BR B 745 -
EIS: JFRAME R thEE.

INTEDGE: 1E#E4ME b fil A -
EX_INT: A lifE 5.

WUB: JFJ5PBO M:fi D .

SET_PBIF: Port BMifiE k5 & .

OD_EN}{
LATCH FB

I0_SEL D b— .—D_<
C

LATCH .
WRITE_EN b ————
/a——READ__EN %) '
PULLUP_ENB
DaTaAa_BUS iU —
_ <] \\rll |

100K

Ny |

F—PULLDOWN_EN
RD_TYPE

—READ_EMN

100K

WUuB—— <

EIS
EX_INT o
=
k INTEDGE

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

OD_EN: JFJatiE.

PULLUP_ENB: FJi P38 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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IO_SEL: &€ 5l s X ki N B8t 1
WRITE_EN: K45 A5 1.
READ_EN: iHU5 R E .

OD_EN: JFJatis.

PULLUP_ENB: Ff )i P &8 L4 BB
PULLDOWN_EN: FF/Jg 3 F 7 HLFH .
RD_TYPE: &8 UM AR B 745 -
PBEN: Jf/iiPMW/BUZZERT)fE .
PBDT: PMW/BUZZER%\# .

WUB: JF /5 Port BM: i 6t «
SET_PBIF: Port BMifiEkr .

EX CKl: R 28 4R P4 o

PBEN
PEDT OD_EN <{ s _
—‘ DO
LATCH
TO_SEL D P— 1 PB
mux L—Jo
. - _)—e{
¥
®
LATCH € s
WRITE_EN D
—READ_EN 2}
/ﬂ_ PULLUFP_ENB

DaTa_BUS <] mux |
1 X_‘
Lr‘ —PULLDOWN_EN
RD_TYPE

!
SET_PBIF J EX_CKI

wuB 3 ¢—READ_EN

100K

K7 PB2 ZHHER
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IO_SEL: BLE 51 Ly A B i 1 o

WRITE_EN: K45 A5,
READ_EN: iHU5 R E .
RSTPAD_EN: Ffja 48 51 .
RSTB_IN: S A75] A .

PULLUP_ENB: FJi P4 &8 L4 BB

PULLDOWN_EN: /& P30 F HzHBH .
RD_TYPE: it iU s B 745 -

WUB: Jf /& Port BMefiE 1§t .
SET_PBIF: Port BMzEfx .

RSTPQD_EN———{t:*

LATCH

I0_SEL D

LATCH
WRITE_EN P

FREQ

Ly

D_|

EN

198K

%]

DATA_BUS

MU ‘
I\rﬂ \j
RD_TYPE

188K

DFF

J I

{4—READ_EN

RSTE_IN

K8 PB3 45itHE X

PULLUP_ENBE

F—PULLDOWN_EN
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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

SENT 3% 0 2% 8 7 _EHUER 28, HAAFAETOEN (PCONI[OD JFJa/55M . 5N ER 28 0 K& e HpIihfl, e
I8 O I I 2% S o H AT T 38080 A

SETEE 0 BB AT B 25788 TOCS (TOMDIS])) 5LCK_TMO (TOMD[7]D ks, AILLMIE A B s st 40
BB N JIEX_CKIEL N FMEAIE % | _LRC/E_LXTH #—. {TOCSH 0, 540 ¥ W5 U /E e iy 2% 0 i 8hifi o
®TOCS N 1 HLCK_TMO 5 0, EX_CKIZ# S EE R 45 0 B 8. 4TOCS/E 1 HLCK_TMO 2 1, £ IEFENH
AR | _LRCIE_LXT 4 fEE i 48 O B hJi. JLMMERM T . (WIESHEER 10)

ERTER 0 I4E TOCS | LCKTMO | SERFE3 0 K BB
Instruction clock 0 X X X
0 X
EX_CKI 1 X
X 0
E_LXT 1 1 1 1
| LRC 1 1 1 0

10 GEIN & O W 2

A7 7 TOCE(TOMD[4]) AT ¢t 78 EX_CKIBLI_LRC/E_LXT [ Sl A& ¥ 5 . 4 TOCESZ 1, EX_CKIEI_LRC/E_LXT
F R BB L e I 88 0 T80 —. X TOCE&Z 0, EX_CKIskl_LRC/E_LXTH EF-#kik 2 i 2% 0 - um—.

R FA74:PSOWDT (TOMD[3]) A 0, ERS S O I EFJE AT LAH 4l ds O Frardil, s aiies 0 S #life i 2 e it
220, HEEPSOWDT# A 0 &M Timer0 Bl Z /£ 8sPSOCV. & £#:PSOSEL[2:0] (TOMD[2:0]) # 5 Fil /3 #iies
0 M Amitt, HEUEM 1:2 3 1:256.

SEIT 28 0 INHBh R BRI TR I 4h . an AR 4 BIEX _ CKIER 4 5 RATE %1 LRC/IE_LXT#E Sk 24 4F 2 i 2% 0 I
BRYR, P E B G AR AN REEE L FE A I AP, SIS SEGER IS M1 LRC/E_LXT A 8% 24 1F & I 2%
O PR 548 8h, FI P AR € T 4igs 0 BlE i 28 0, HAUE & Wiodids 0 Pt A9/ T 4. HRE
FATEENFL (Async.), ERFEE 0 I AMTENREX _CKIR G ] = T 18 A m b .

ERT 2 0 ik, TAFEASTOIF (NTF[O]D K24 2 N 1, UAbrBH 2 i 5 0 &4 i . R 25 /725 TOIE (INTE[0])
H5GIE#®E N 1, SRAETWIIERIFHATHR RS T . BEEREFSN 0 2|TOIF, TOIFA S#IHEER.

B #% 0 SWDTHISEAHEE I T -
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Tois PSOWDT .
——» Data Bus
LLre —»[o EX_CKIO o Instruction Clock ———m] DMUX R l A4

E_LXT —31 LCK 1 TOCE

TL

Configuration Word,
Low Oscillator LCKTMO
Frequency

Configuration Word,

TimerD source

Configuration Word, —»|
WDT

WDT
Osc.

MUX Timer0 —» TOIF

WDTEN

MUX » Prescaler0 P 1
» WDTIF or
»1 MUX _bResetIC
T »0
PSowDT PSOSEL[2:0] T
PSOWDT

K10 ENE 0 5SWDTEHIAER

3.7 JENZES 1/PWM1/BZ1

SER 28 12 BAG T 11 8 7 FEUER #%, H AU 2 T gmfEm. e 8s 1 f% v DL T2 A2 PwM1
i HiEnE 2t 1 il . S ATMRL W25 N ER 8% 1 ElEF A (TArd) 5Er 8T iH s . i FFRTMRL

e g 1 H AT EEE R A
SEIS & 1 S MHE U0 B P -

Instruction Clock
—»0

EX_CKI
T1CE ;D_"

T1CS

MUX

/PS1EN

——————»Data Bus

A

1

MUX

»  Timer1 ——-»T1IF

[

—

Prescaler1

f

PS1EN  PS

!

1SEL[2:0]

K11 ERES 1 SR
VAT L T4 es 1 4. FAES/PS1IEN (TACR2[3]) N 0, A[JFEHisr#iss 1. F1E4PS1SEL[2:0]
(TLCR2[2:0]) AJ LAy HFMAIEL M 1:2 3] 1:256, Fiisraiies 1 04 H ar Bl vl LA B A 2 PS1CVELE .

SEIF A 1 PP RP RO RO S . MFAARTI0S (TICRL2D M 1, BP NSRRI, &
B35 1 MAEAETE A AE 2 TMRL I UG E T 203 0X00, 24 T i A A2 B, 8 B 2% 145 b8 M ZF A48 TLOS(T1CR1[2])
N0, BUONESETHEN. Bk L, FAERTIRL (TICRLI[AD SkETHHRMVIIEHE. “TIRLA 1, Eh 281
MAFAFAETMRL B A SE A NVIAE I 4k T 8. MTIRL N O, EHT 2% 1 DL OXFFR{E AVIMAE I 4k F 5k
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MERTEE 1 T, AAFasTLF (UNTFR[3D S8 e N 1, frii e 2 1 A TP W Wi ZHF4TLE (NTESD
H5GIEFK&E N 1, KA TEIER HHATH WIS HT . BEERFEA 0 BITUF, TUFASHER.

SEIT S 1 B R B B

Timerl Value ><_ 0x66
TIEN
T10S=1, TIRL=x 0x66 D 0x65 D 0x64 D e 0x02 >< 0x01 >< 0x00 OXFF
DG S S
710820, TIRL=1 {0x66 ><0x65 > 0x64 > o
TIF l—/v\_

Clear by firmware

Kl 12 Ertds 1K

Y EAFAPWMLOEN (T1CR1[7D &N 1 HATRERLE ¥, PB2 NPWML Hith. *4PWM1OENA 1, PB2 &
H B . PWML % A RCIR A 2 A7 2 PWM10AL (TACRI1[6]) #5E. H{PWMI1OALKN 1, PWM1
BEARHCSE A R . PWMLOALN 0, PWML & i P R .

PWM1 525tk SR S i gmfE . 22T FERPWMIDUTYHRE . HJPWMIDUTY N 0, PWML ik
Y52, JPWMLDUTYS N OXFF, PWML K 255/256 #1545 (CUPWML0OALN 0). MiZEEHTMRL ¥
WEFTRE . ik, PWMIDUTYH(E BN T E%FTMRL. PWM1L (45 HER A0 -

NYSAOS1E

Timerl Value — |
Comparator PB2
PWM1DUTY —p

PWMI1OEN
PWMLIOAL——

K 13 PWML 5HHE R

YEFAAABZIEN (BZICRL[7D #E R 1 HAFREICE 717, PB2 Jlgngat 1 firth . MBZ1ENWE AN 1, PB2 & H
SN . BZ1 (IS S B A7 A7 28 BZAFSEL[3:0] (BZ1CR[3:0]) ki, A LLESEMER %% 1 4 s o 48
1%t . MBZ1FSEL[3]A 0, FilZrfids 1 it ok #k = 4EBZ1 il . *MBZ1FSEL[3A 1, &M% 1 fanth flide ok
FEAEBZL . TAMILL G EZ 1:2 3 1:256. #40938 1 ZEHAER W R s
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BZ1FSEL[2:0]

MUX —
1

Prescalert — 0~7 MUX —I—’
0 PB2

Timert — g~7 MUX ? BZ1EN

BZ1FSEL[3]

BZ1FSEL[2:0]

14 g% 1 ERER

3.8 AMEERP (IR)

3.9

Zf7 22 IREN (IRCR[OD #WEN 15, PB1 N ME MM, MPBlL & H3IS AWM. MIRENEZ, PB1
B2 N — IO,

LLANR IR S A AP 25IRF57K (IRCR[1]) FTit#f. HIRFSTKA 1, ZAMEFIEHIR Z 57KHz; HIRF57K
N0, B 38KHz,

A ANR B IR SR IEPBL far A s . H35 /7238 IRCSEL (IRCR[2]D 1 HPB1 #tH##E N 0, Z4h2k
WK HPBL Y . 4%/ 24IRCSEL (IRCR[2]D ;0 HPBL it ¥l N 1, ARk PBL . 404hk
Bk R TR

IRCSEL=0 IRCSEL=1

PB1Data PB1Data | ’7

K15 LU IR TE vs. PBL idE

EI 23 (WDT)

NY8BAOS1E A AL IR as HEWDT o i1 T %Ik 4% 5 HEIRY ETEIR, SMAERF U UM BEIR A A WD T
PRk SE T A .

WDTHRERLAC B 7 1 REEAE 1k, YWDTHACE T RemS, 548 nT LUt 27 fE 2 WDTEN (PCON[7D fRIT )
[KH . IEAN, WDT e o) thid B 77 de s 2 AINYSAOSIER & i b b k. [Al), #EWDT Fiila, #1F
22/TO (STATUS[4D Hr#iER: A 0.

LU 3.5 =P, 15 ZFp. 60 ZfPaEk 250 =) . SIS T4 8k 0 B4 WDT,

WDT 355 B 5k e B 2 e
1 5 ANTFA4PSOWDTAL, Fisraiies 0 ¥ AsWDT. Tisr4iigs 0 XTWDT (1434

DURT PASE A b i i 3o Je T g
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3.10

L FH 27 A7 23 PSOSEL[2: Ok . anRWDT kil B AZNYSAOS1E, 44l % M 1: 1 %] 1: 128, a1k AHWDT
HT, SR N 1: 2 3] 1. 256,

T A% 0 L AWDTH, $UTCLRWDTHE A HKIERWDT. TaMies 0. & &/ TOWRENLA 1.

W Pk FEWDTH AL, ZEWDT LG, A7 3WDTIF (INTF [6]) A 3B A 1. R FF2EWDTIE (INTE
[6]) FLAIGIER# W E N 1, WATaer~ A lrigR. EREFHE 0 5AWDTIF, WDTIFA 2#&ERRN 0.

o B

NYBAOSIEH ML —Frfilfr: — P g fF W, 53— Pl SR bWy B T AT 18 2 INT R A2 o B BT U A
PAR Fiph:

® Timer0 i,

® Timerl T Wi,

WDTH 7,

PBAI AR A 3 Hh

SRR TN o

GIE KR Wi Rl AL, AN 1 A BeITF B E: b ki Thae. GIER LLEEENIFE AW E 1, WidDISHEAERN 0.

PATTEFRZINTIG, TGIERAE 1 B R&IEMRNE, T %520 Wik 0x001 1L . [F, GIEX HINY8SAO51E
HalG o ®E, BB k& Wi R A . A A b il b W iR 45 F2 P i e — SR FR 2 LA RETIE. AT ILIE A%
WEGIEN 1 JfiR B iR T AT T .

MURAETEE TR, R TR B AP AHINTER AR AR R BN 1o ZAERRFHE 0 B NS i SIE RN E .
DA, FH P AT DLIE o 6 I 75 A7 AR INTFERAF AR AR 5| R i, 6 A R Wi R 7 A7 2 INTE AR LA 3 B N
10, ABESRECH R T bR S . ISR W BE AR A SRINTERI RA B B 1, GIEW N 1, Bk ek, T
— AR 0x008 AT . [FIS, NYBAOS1EN H iR 27 axGIEN A ZE . Wi M AR Z sk E i, wT LA
i FHENIFE S 1E N IR AR 15— %464, WGIEWE N 1, JEARVEHAR P W H - X HBINYBAOSLE. 154
RETIEL U2 FH T IR 2572 157 (B e — 26164, B GIER BN 1 9F3R [l hErRifE P AT 7 41 .

FP BEE R ENEE S A REAERETIESE & 2T, U AR S A2 7 T ENIS 40T 3 ik E h i, (HRETIERS & AT

BESIRTFRR ARG .

3.10.1 Timer0 R+ Mt

Timer0 i (M 0x00 3| OXFF) K% B HF T4 TOIFN. . (RTOIEFIGIER E A 1, NPT PGSR .

3.10.2 Timerl FE A BT

Timerl i (M OXFFE| 0x00) K5 it B A28 TUF. IR TLUERMGIEBE A 1, WK AL FE I KriE K .
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3.10.3 F I 0m 1

WDT 3 AL B 7 ik WD TR G = A R WG R, B8 8 S EBWDTIF. tRWDTIEMGIE#E
L, TUPEE AL FE A g K .

3.10.4 PB ¥ AR Filfr

BPBx (0 < x < 5) % E NI O HAN K ERWUPBX I E N 1 I, Xk EmA O FRPRSE LK
WE A7 #PBIFA N 1. WRPBIEMGIE® BN 1, MPEALEE b WriE R . FFiEE 4PBO [FN & B W IREZ L
FR TR AN R T, % B EIS=1 ¥ FIPBO R A ARk KT

3.10.5 FNERMTREA

RIZEIS=1 MINTEDGIIECE, /05 HIPBO L HIHE ML B E A MZINTIFA 1, WRINTIEFGIERE N
1, A4 b T SR .

3.11 {RGHREE

%NY8A051E%XXHTJ‘%EFIC’ ﬁ%*}ﬁ%ﬁﬂ_%tp (FHOSC) ;FD,TEET}EszEﬂ_%EP (FLOSC) Eﬁiif%ﬂ?%j,%é}‘ﬁf)fz%ﬂﬂ'%ql (FOSC)0
A FVEFrosc TR 7 28 A M3 i RCHE 2% (1_HRC) . A FHEF osc TR 252 N EMLERCIR % 2% (I LRC) 5
NI IR i AR s (E_LXT).

1) STPHOSC(OSCCR]) =1 will stop Fuose.
2Y Fhose will be disabled automatically at Halt mode

Configuration vWword.
High IRC Frequency

20M ——-
TEM ———- SELHOSC Configuration Wword.
Gl ————fp] (OSCCRON Instruction clack
A » P LI
2l ———-
Thl ——— -
Frosc
F Frst
LI 0SC g )

2

Y

FLOSC

I_LRC 32768 Hz ——m=|

Tl LI

E_LXT —

Configuration Wword
Low oscillation Frequency

Kl 16 NY8AOS51EHR; & 4514 &
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RGN BR ] AL E T B E NI_HRC, AIDLUERFIAIE N IM. 2M. 4M. 8M. 16Mu 20MHz. LLEPB4 5]
JEIAE FT DL H 48 A B

M E R RE_LRCH, AR L) 32768Hz. Wi R 7 EAT FGHE ARG 4y, A BB 32768Hz AR 4 »
e B T IEFEE_LXT . MiEHE_LXT, PB4/PB5 Afe 4fE—MKI/OM . EATLACYE SR (PB4) 515
N (PB5) 3l

No. FHOSC FLOSC
1 |_HRC |_LRC
2 |_HRC E_LXT

*K11L USBHE
I IR AR A I, 2 IAEXin S Xout 5] A B 4% B A 43 C1 MIC2 BIVSS, C1 MIC2 HfHIFSH T&

Oscillation Mode Crystal Frequency(Hz) C1, C2 (pF)

E_LXT 32768 10~30

A2 R SRR ST T HER (ICL FIC2 MU 28 UH
NS EIAEE HASE 1) 32768HZAR, Ik IEHIIICL MC2 MR AR B E AN L E B, 5K SRS 7 Kb T M 46
AL AR S AR % A I R AME (CL), AMECL FIC2 iR BBl 1t s T~ AR
C1=C2=2*CL
BB PR 3 2 (0 7 3 FE 2R CL=12.5pF, &/ 35 H 1 C1=C2=25pF .
|_HRCTE 25°C4 1 T IHERIEE A £1%.

A 27 77 2 SELHOSC (OSCCR [0 ArffE, AJ LIk FEFuoscBiFLosc/E N RGIR G I ¥ Fosc. *4SELHOSCH 1
i, EPEFposclENFosce MSELHOSCH 0 B, E#EF osclEANFosce —B#fiiEFosc, MIBALETIRE, 7L
IR DAL N Fosc/2 BiFoscl4.

PB5/Xin

NYBAO51E

Xtal

I H I i PB4/Xout
= I C2

K17 HhEB iR IR G A A1 5
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3.12 THEHER
NYSAOSIEHRAL T MU Fhige {75 20k i 1) 25 A0 BN FH AN 548 1 19 #E, e IEF R, 1. AU =R R AR
. IEWMARE e A e B TR, 1B EE e e M ERERE R, DL E . ERPUEZNUT, NYSAOSIE
B Z LU E REE, Al eSS 0/1. B 154N k. fEMERE AT, NYSAOS1EN HEHR B 2 45
HA R )M 8 B S R

POFh TAERE X F B TR o
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Reset Event :

-POR

-BOR

-LVR

- RSThb pin enter low state
-WDT timeout

One of Reset
Event is occured

'

Reset
Reset Process is complete State
Startup Clock=Fast

One of Reset
Event is occumed

Reset Process is complete
Startup Clock=Slow

Yy

R

r
| Wakeup Event: !
: - WDT timeout intermupt L
| - PBinput change interrupt 1|
[ - INT intermupt |

OPND[1:01=01

OPMD[1:0]=01

SELHOSC=0

SELHOSC=1

OPMD[1:0]=10 OPMD

[1:0]=10

]
I
One of Reset 1
Event is occurred 1

K18  PUFh TARERE

|Wakeup Event: 1

-TOIM  overflow interrupt :
-WDT interrupt 1
-PB input change interrupt :

I

L INT interrupt

41

Ver. 1.2 2018/07/20



(\\) Nyquest NYSAO51E

3.12.1

3.12.2

3.12.3

EFER

RAAETZ AL FA I H AL FETE R, NYBAOSIENS7E IE # A A e A s IR TR /P . BB AR5k

B s 2 8 BB G B Y e . W0 SRS Bhi B ONI_HRC, NYSAOS1EN #E N IEH B, w15 shi s Ay

I_LRC/E_LXT, NY8AOS1EX#t A&t s, fEIEWMIT, iR HtfmERE M LAFqosclF N R GEIR G I Bl

HCIDHREAE DU B AR AL L ol R B K1 o 7E b AT T 3 B il R SR RIS, R AR T 56 BN YBAOSLEHE ik N

IEF R,

® SR MMIAT SEFE T Friosc ELATA B £F T R vT LUAR I AH BL 1 A 45 B A SR T 5 /5% M«

® FloscliizfTs

® CH[il1’E5 0 EH/FHSELHOSC (OSCCR[0]) fr i) Ayig stk .

® [CH[ifiit % 7£ #OPMD[1:0] (OSCCRI[3:2]) friJj# A ek EIR AL, .

® LTS A B IIRI A, NYBAOSLIETEIZAT 1E 158 xUR A [R] I W AT 377 B 4 ¥ A TimerO (PR EP, X428
R BCELCKTMO Jy 1 AIAC & 575 TimerO IR s 3 .

AR

WS 0 EHFAFHSELHOSCAL, NYSAOSLEN kN H A . TEMGHEBIA R, NI EIIFE, FloschE N RS
WG BI . SR1 . Froscli AN FIZIMENYSAOSIEX M. NMAE T, M/ alE 0 EH {7 4STPHOSC
(OSCCR[1]D fikAZ 1EFposcilt— B AR IIFE . (HFETERIIZ, BN F I 1k Frosc, L AUSERE
NI, S5 R Fhosce

® JRAPAT I T Frosc HATA BT A8 AT LUK AR L () B fFA55 e A7 KT /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 IE# 5.

FEALAER
HIEE N 10b% #7458 OPMD[1:0], NYSAOSLEMGHE NFFHLEEN . 2R, 7ERHLBENT, Fhosc e HBHE
NY8SAOS1EK ], H P A NMCHEBERE SN 1 257 8STPHOSCHL, L5 1EFyosc. 4 NYBAO51E
AIEPE T RE WSS M, ANTOEN/TIENA i & O 1 W2 i 2847 w] isF » PHl ik TimerO/Timerl ¥ t 5N Y8AO51E
SRS
® [T IEBAT IR A B — LU E A Th A FT LUK AR R A TR AR5 BE LRI s /55 1
® 5\ 1 EHAFAESTPHOSCA Frosc I LA < 4]
® FiosciifRiFiatfo
® [ LA AT — IR BLICHH A AR LA e -
(@)Timer0 -y H Wr/Timerl T W (b)& IR H I (C)PBEINIRAS S W (d)FM5BH WTINT .
® EMFFHUEA MRS, WSELHOSC=1, ICH[FF|IEFHH, WSELHOSC=0 MICH: Al 3|18 d@ =X
O AREAE R — I [ g N RSSO OB R A . CIE T B 18 53 3 1E ) .
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3.12.4

3.12.5

REARAR T
W AT SLEEPTR A 55 N 01b % % 7 4t OPMDI[1:0]17, NYBAOSLEK i NHEHGAE . 7E0F NBEHRAE S, 2F
725/PD (STATUS[3]D HKiERBR N 0, ZFA7HHTO (STATUS[AD AoKwE N 1 HiEBRWDTHIREHEE.
TERBICHER K, A BRI RE MR MIRY, 3 1E4R A BT ELNYBAOSIE L Alifit — oAbk fi (. (HUL, B
MR ENYBAOS1E R 4 HL I
o RAPATIEIL, PrAEEFIIRER M.
® FroscMFLoscM##B H AR .
® A DL N AT IR 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 I, WISELHOSC=0 J/ICHs [ml F s A .
YER: [ A LU [ — 75 B (S TPHOSC AN EEMR R .
o AW HARIRG A QEE RN ESIER), FFEER — AR N.

ML ok S BN [

AR ARG AR E_LXT N R GudR o i ok i, R ARASE X 1 e B 45 15 16 1] 2 512*Fosc, #5 N IRCIR % 28 4
ARG ARG R IR, R AR 2 e B 5 A5 1 17y 16%Fosc, 1T AL T FroscBiFLosc I 7EIE 1T, RILTE
T AL nd RS 5 16 (1)

FENY8AOS1ERE N\ A5 LA xC sl BRI AR 02 7, I AT BLAAAT $8 2 ENI. 7EMLRE 1%, NYBAOSIEHF e 2 il
0x008, PUMEHATHWIARSSFET . i RTEENFEHUE A SRR B 02 T AT DISIHE 2, WITEMLRE 5 AT T —%

B A
Ho

3.12.6 TR
PFf TAERE MR 0 T -
B IEFEBER BB FEFLER BEAR AR
Frosc f#fE 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 Jit & FIWDTEN Jit & FIWDTEN fit & FIWDTEN fic & FIWDTEN
Hoe i e EE A fEAEAd AL R RE AL 2]
- Timer0 _Eji
- Timerl T - WDTHEH}
g i Y5 - WDTi#gH} - PBii AGRRE AR
- PBHi AJREENAE |- 4pERHR T
- AN B
* 13 TEBAMR
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3.13 Eir

LU NE B AL SRR AR, NYSAOSIEW &k N B ARSI T4 = AL 51k
® VDDA E] F U Ay EHE AL

® “VDDHIEK T MILVRHEERS, NLVREAL,

® RSTh5| NP,

® WDTHER Eh7,

BEAh, B S AR MR IR E AR RN, W 77 SR SR O PIIR B B R FF AL o RS AL/ TOA/PDW LR SE E Ar
FERAIIE . [TORI/PDRME S HAH R FAF AR T

B ITO IPD
POR, LVR 1 1
JEREAR AR 3 R A RSTO A A7 A T
BRI A G & ERSTh A Az 1 1
AR AR U R AEWDT Az 0 1
MR A 2 R AEWDT 5 Ar 0 0
ATSLEEPE S 1 0
#ATCLRWDTH54 1 1

£ 14 ITOF/PDAE FIAH % F A HEiR

S FEH RN, NYSAOSIER ST EALHEFE. T RAM AR %, CHEA— e A MEIRZRE.
XA AR E B S ALEE, =M E T E, XAMNE TS 2 140us, 4.5ms, 18ms, 72msEf 288 ms.
PREiestasE )G, NYSBAOSIERZE/E Fosc [ 16 N4l EH (OST, #Ri%sEshintia) &5 E .

FOFR
L?E\
LUR IMIT

voD

LU ErH— J_/z_/
4
PES TPeDRST e
RETEMN—
= CHIF RESET
I_3
WDk HEI THS T R & power up oz1ll=etor aklz
- Start—up —-2
WDTEM—] r reset time Time Fl_CLK
I_=
CLOCH
—SET_TOE

K19 O R A7 HLEEHE A
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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
VAN _§r
R1
ANN— RESET

c —— NY8AO51E
0.1uF

v

K120 AR H R AN
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4. HLRE

NY8AOS51E My & Fi b 7 4 it 1 55 AM5 K 454 .

e ot 4 | TE | gy 26 4 Ay | B

12 ik 1]2
FAES RS
ANDAR R | d |[dest=ACC &R 1 4 ADDAR |R | d |dest=R +ACC 1 Z,DC, C
IORAR R | d |[dest=ACC|R 1 4 SUBAR | R | d |dest=R + (~ACC) 1 Z,DC, C
XORAR | R | d |dest=ACC ©® R 1 4 ADCAR |R|d |dest=R+ACC+C 1 Z,DC, C
ANDIA i ACC =ACC &i 1 4 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 Z 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 bitin R 1 - CMPAR |R Compare R with ACC 1 Z,C
INCR R | d |Increase R 1 z CLRA Clear ACC 1 4
DECR R | d |Decrease R 1 z CLRR Clear R 1 4
COMR R | d |[dest=~R 1 Z Heigs
#HES NOP No operation 1 -
BTRSC R | bit [Test bit in R, skip if clear lor2| - SLEEP Go into Halt mode 1 /TO, /IPD
BTRSS R | bit [Test bit in R, skip if set lor2| - CLRWDT Clear Watch-Dog Timer 1 ITO, /IPD
INCRSZ | R | d [Increase R, skipifO lor2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 lor2| - DiISI Disable interrupt 1 -
HEEES INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR | R |d MoveR 1 z RETIE Return from interrupt ) )
MOVIA | i Move immediate to ACC 1 - and enable interrupt
SWAPR | R | d |Swap halves R 1 " | RETIA i [Retumn, place immediate 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| |LoadACCtoS-pageSFR | 1 | - | lcoToA f\r‘c"g”dmo”a' branch by 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 -
*15 fHAO®E
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ACC: Znés.
adr: ik,
bit: R-pageH 8 {i 7 A7 a5 (1A Hhhik
C: HEAT/EAT
C=1, IWEARAH AL, WIkIEL LA,
C=0, WEARATCHAL, IWIkIELH .
d: H#z
#d="0", #iRAFNACC.
Hd="1", ZRAEANREGAE.
DC: FF /&R AR
dest : Hfp »
F: F UHIRFBRIIRESF 4725, F {H 9 OX5~0xF.
i: 8RR,
PC : 2P iH4Es -
PCHBUF: 27 iH4as 1 m 1
/PD: FEARAREAL.
/PD=1, L HECLRWDTH4 TG
/PD=0, SLEEP#;4#47 /5.
Prescaler: Tl 4gs .
R: RIUHFHADIGEE 745, R{H A 0x00~0x3F.
S : STUHFFIRTIREAT 4735, STHNY Ox0 ~ OxF.
TOMD: TOMDZ 17 %
TBHP: FAEIE w7 1 9 1708
TBHD: A& 5715 & A7 45 o
ITO: B MBI AREN
ITO=1, L&e#4T CLRWDT 5k SLEEP #54 )5
[TO=0, EI M.
WDT: & fitif 2§,

Z: EERE,
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
ES ADCAR R,d TEE ADDAR R,d
AL 0 <R <63 B R 0 < R <63
d=0,1 d=0,1
e R +ACC + C —dest e ACC + R —>dest
RS Z,DC,C RS R Z,DC,C
B ACCHIRFFHEAIAE - 5d="0" » £ A ACCHIRHLE : #5d="0" » 45 BAFEA
HEFEAACC ; #Hd="1"» GFHEHRFA ACC ; #d="1" > FERFAR -
“R” -
H 1
8 1 Fi
N Z& 45| ADDARR, d
w0 PN HUT 45 40T
TIH Al ACC=0x12, R=0x34,C=1, d=1.
ACC=0x12, R=0x34, C=1, d=1. BG4 =
S A :
PATESE R=0x46, ACC=0x12, C=0.
R=0x47, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with ADDIA Add ACC and Immediate
Carry
Bk ADCIA i TEVE ADDIA i
ERVERL 0 < i<255 BAEEL 0 < i<255
A ACC +i+C—ACC (S ACC +i—>ACC
IR Z,DC,C PR Z,DC, C
i B ACCHI 8 7 Bk r i, &5 it B ACCHI 8 iz Bp#uini, 45 RAEN
RAENACC, ACC.
JE 3 1 J& 3 1
e ADCIA i e AD_DIA i
T}’L’/ffj:gl‘é\ﬁﬁ %?T*El‘/v\ﬁﬁ
ACC=0x12, i=0x34, C=1. ACEZ:OX12, i=0x34, C=1,
PATHES G PATHES G

ACC=0x47, C=0.

ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bitin R
T ANDAR R,d TEE BCR R, bit
BRERL 0 <R <63 BRVERL 0 <R <63
d=0,1 0 £ bit £7
ik ACC & R —dest (e 0 — R[bit]
’{j( Lm‘?/ ['] Z ’{j( L»E’/ ['] -
N Nl 5z L [y A — NE 3
_LE‘EE)a ACC*DR{@’Z“AND”E%; %d uon UEBE ’{ﬂ‘RWﬁ%&Eﬁblt{i (O 7) “EJ 00
4 WIENACC; £d="1", 4531F JE A 1
AR” %445 BCR R,B2
JE 3 1 PATIE ST
24451 ANDARR, d R=0x5A, 82:0x30
HATIE S I PATHR S )G
ACC—Ox5A, R=0xAF, d=1. R=0x52.
PATHR A )5
R=0x0A, ACC=0x5A, Z=0,
ANDIA AND Immediate with ACC BSR Set Bitin R
Ty ANDIA [ Bk BSR R, bit
BERL 0 < i<255 BEESL 0 <R <63
_ 0 < hit <7
PAE ACC & i—>ACC
PAE 1— R[bit]
’{j( Lm‘?/ ['] Z
‘j‘ﬁﬁﬂ ’{j( u\E’/ur] -
_L \\4‘4 3 “ f L N o AT
ACCHI1 8 iz 37 BRI EU i “AND" 18 5. B U R bithr 2 1.
JE 1 1 JE 3 1
%4451 ANDIA %4451 BSR R,B2
HATIE S I HATTE S AT
ACC—OXSA, i=OXAF. R=0x5A, B2=0x2.
PATHR A )5 PATHRS )G
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear
T BTRSC R, bit
BAE 0 <R <63
0 < bit £7
¥elE Skip next instruction, if R[bit] = 0
AR -
L] fir i< - 0" Mkt~ —2&45
%o
JHHA 1or2 (ki)
2545 BTRSCR, B2
R
42
PAT TR 10 -
R=0x5A, B2=0x2.
PUTIR I
HTR[B2]=0, MI#E4 1 44T,
R EENES 2 61T .
BTRSS Test Bit in R and Skip if Set
1EYE BTRSS R, bit
BAER 0 <R <63
0 < bit £7
ek Skip next instruction, if R[bit] = 1
IRAS -
e firHiiE < U MIBE N —545
Zx
JE 3 1or2 (ki)
25451 BTRSS R, B2
542
H4 3
PAT TR A1
R=0x5A, B2=0x3.
PUTIR I
HTR[B2]=1, NIE4 2 AA#4T,
HHMNTEA 3 AT

CALL Call Subroutine
i CALL adr
G 0 < adr<255
BRI PC + 1 — Top of Stack
{PCHBUF, adr} - PC
AR T -
B H] TREFFHEA - BSoRkREHEEPC+1
JEARRT. SRJ5R 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
ik CALLA
BAEE -
HeAE PC + 1 — Top of Stack
{TBHP, ACC} —> PC
AR -
e TREFHM. Bk biEPC+1
JEARRT, SR J5 K TBHP[1:0] IR fH
4 PC[9:8] , ¥ ACC MK fH %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 EREA CLRWDT
AR - AR -
BRAE 00h— ACC o fE 00h — WDT,
1> Z 00h — WDTHilsr4iids (& F 8D
1—/TO
ARAS R VA 1—/PD
E 3:«!—:5@ 5 “wqn .
ﬁ f /:\CC/E %, ZhrEAEL R~ 170, IPD
'j:': /‘H N N M2
. CLRA i B TEWDT T35 A7 3 414 s [TOAN
z591 /PDFR &AL E 1"
PAT AT
ACC=0x55, 7=0. Je 1
PATHR A )G %541 CLRWDT
ACC=0x00, Z=1. PATHE 21T
ITO=0
WATHE S 5
ITO=1
CLRR Clear R COMR Complement R
Bk CLRR R i COMR R,d
BAERL 0 <R <63 Ve 0 <R <63
B 00h—R d=01
;—> z e ~R —> dest
Eﬁf/ " FHBREE, ZEMED. O £
3 ? ‘/ , ]_\‘ _L wqn o o X .
e . ) B9 REFFBI > EREAD S
};J/H d_non , Qt%ﬁ)\ACC ;
25491 CLRRR d="1", 4iRMFAR.
HATHE AT
A
R=0x55, z_oo JiH 1
PATHE A 5 - %541 COMR, d
R=0x00, Z=1. WATHR AT
R=0xAS, d—1, Z=0.
PATHR A )5
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#:: $4TR-ACC, AiK
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
BRAE R -1—>dest
R T z
Ut B R-1>3#d="0" £&HFAACC ;
#d="1", Z5RFAR,
JE 39 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
HeAE R - 1—dest,
Skip if result = 0
AR T -
Ui R -1, #d="0", %531 \ACC;
#d="1", ZRMFEAR, HE RN O
WPk~ —%484, SCMATNOP
B4, Db gs o0 ZEHAT AN
i3 o
JE 3 lor2 (ki)
25451 DECRSZR, d
542
43
AT G210 -
R=0x1, d=1, Z=0.
HUATH8 4

R=0x0, Z=1, ¥{E4 R N0, 54
2 Bk .
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DISI Disable Interrupt Globally
ERFA DISI
BAER -
BRI Disable Interrupt, 0 — GIE
R -
i GIEBE N 0, KHMF .
Jii 34 1
25451 DISI

PATHEA 1L :

GIE=1.

BT 2 )

GIE=0,
ENI Enable Interrupt Globally
EERFA ENI
BAE -
EaE Enable Interrupt, 1 > GIE
R -
Ui B GIEWE N 1, JTA4a .
Jid 44 1
24451 ENI

PAT TR A1 :

GIE=0,

BT 4

GIE=1.

GOTO Unconditional Branch
Yk GOTO adr
EAESL 0 < adr<511
ik {PCHBUF, adr} > PC
RS -
L] TRV < > ofirtitadrs A
PC[8:0] - PCHBUF[1] 5 APC[9] °
J& 2
2545 GOTO Level
PATTE L AT
PC=A0.
PATHE S )5
PC=address of Level.
GOTOA Unconditional Branch
B GOTOA
BRAEEL -
R {TBHP, ACC}— PC
W -
it B T&HpTES - ACCHE A
PC PC[7:0]; TBHP[1:0] fH & A
PC[9:8]-
J& 2
2545 GOTOA
PATIE AW
PC=A0, TBHP=0x02, ACC=0x34.
PATFE L )5 -
PC=0x234.
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INCR Increase R

T INCR R,d

BAE 0 <R <63
d=0,1

HRAE R +1—dest.

AR z

it BH R+ 1 3#5d="0"» £55{F AACC ;
#d="1", ZRFAR.

Je 44 1

e 1] INCRR, d
PATHE 10 -

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

INCRSZ Increase R, Skip if 0

HiE INCRSZ R,d

BAER 0 <R <63
d=0,1

HeAE R +1—dest,

Skip if result = 0

AR T -

Ui Rit+ 1, #d="0", 2% {F NACC;
#d="1", ZRFEAR. HERA0
Bk T — %54 (44T NOP 1k
L)e

JE AR 1 or 2 (skip)

25451 INCRSZR, d

.
1543
AT G210 -
R=0xFF, d=1, Z=0.
PATIRER )G

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
Yk IORIA i HE IOSTR F
BERL 0 < i<255 ERAEEL 0 <F<15
e ACC |i—>ACC BlE F-page SFR — ACC
R z wewm -
i ACCAlI 8 fi 7 Bl i “OR” %, LS JFF-page iR A {E R E B 45 ACC -
g5 B AENACC JE 3 1
JE 3 1 Z& A5 IOSTR F
%4451 IORIA i PATHE AR
HUTHE AR F=0x55, ACC=0xAA.
: R
i=0x50, ACC=0XAA, Z=0. PATIRL G-
T}hﬁ?’éé\}ﬁ A F:OX55, ACC=0x55,
ACC=0xFA, Z=0.
I0ST Load F-page SFR from ACC LCALL Call Subroutine
R IOST F Wk LCALL  adr
BRERL 0 < FL 15 BERL 0 < adr < 1023
BRI ACC — F-page SFR BRI PC + 1 — Top of Stack,
adr— PC[9:0]
RS -
. N RS -
i # ACC [ 18 I 25 F-page % ik 25 17 N \ \
EL Ut B KiAHFRERF. E0EPC+L JEAR
JE 3 1 T, SR 5 45 10 £ 57 Bk APC[9:0].
2445 IOST F
PATHE AT - Ji 2
F=0x55, ACC=0xAA. Z4 451 LCALL SUB
PATHES G PATIR AT
F=0xAA, ACC=0xAA. PC=A0, Stack level=1,
PATHR A )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 B Tk - 100 7B A
PC[9:0].
JEBA 2
Z&451] LGOTO Level
AT 4
PC=A0.
AT I
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
' i B WS HOR A. 8 A7 a7 B HR 1 45
# ACC, H:TiiHbl# \PC, GIEFR&
0.
NOP JA 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 -
\ ‘ \ B TRFER, KITEMAPC,
Wi B AR ([a] - ARTHEEEL AP CIEIHE = 4t
2 Ly A 2
AEHPIET 441 RET
l
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.
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RLR Rotate Left R Through Carry SBCAR Subtract ACC and Carry from R
Bk RLR R, d iy SBCAR R,d
EeES 0 <R L 63 FRESL 0 <R L 63

d=0,1 d=0,1
22 C —>dest[0], R[7] > C, T (e R + (~ACC) + C —dest
R[6:0] = dest[7:1] A Z.DC, C
i L RAACCH tEhiigik, #d="0", 4
R HAENACC: #id="1", HHAEAR.
Hb7\b6\bs\b4\b3\bz\b1\bo o 1
Z&45) SBCARR, d
RZS R C (@) PATHEA T
)LE‘EE@ %i&'ﬁlRﬂE}FE%% 3%d:“0" ’éﬁ%@ R=OX05, ACCZOXOG, d=1,
AACC ; #d="1" > 5EHF AR » C=_O°
PATIEL )G
J& 1 1 R=0xFE, C=0. (-2)
2545 RLR R, d (b) PATHEA T -
HUTHE A AT R=0x05, ACC=0x06, d=1,
R=0xA5, d=1, C=0. C=_1°
PIFIEL I PFIRS SR
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/:_Oxoo,leo (-0), Z=1.
— (d) ATHRA -
ERES RRR R, d R=0x06,ACC=0x05,d=1,
BRESL 0 <R XL 63 C=1.
d=0,1 PATIR L S5
e C — dest[7], R[7:1] — dest[6:0], R=0x1, C=1. (+1)
R[0] > C
v
E-C R
[ b7 [ b6 [ b5 [ ba [ 63 [ b2 | bt | bo
RZS R C
i BH WHHIRTER A #d="0" 4553
fFAACC ; #5d="1" > 55RFEAR «
JHHA 1
%545 RRR R, d
PATE L AL
R=0xA5, d=1, C=0.
PATHE 2 )5
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 & 17 4% »
EE! 1
25451 SFUN S
WATHE LA
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-pagefi ik F 77 as FIACC.
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.

59

Ver. 1.2 2018/07/20



(\\) Nyquest NY8AO51E
SUBAR Subtract ACC from R SWAPR Swap High/Low Nibble in R
g SUBAR R, d T SWAPR R,d
RS 0 <R <63 HIEH 0 <R <63
d=0,1 d=0,1
e R — ACC — dest BRAE R[3:0] — dest[7:4].
RAS ] Z,DC,C R[7:4] — dest[3:0]
NI =2 o
3 R JHZEACC » #d="0" + Z5AAEA AT
ACC: B8 T LTI #5d=10"» G5
fid=", GRIAR fIAACC: Hd="1", HRAEAR,
o ! Fam 1
%491 SBCARR,d 2491 SWAPRR, d
(@) HATIHAHI: ST 1
R=0x05, ACC=0x06, d=1. R=OXA, d=1
WATHE4 S5 PN
PATHRS G
R=0xFF, C=0, (-1) R=OX5A
(b) $ATFEA R
R=0x06, ACC=0x05, d=1.
PATHEA G
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate TABLEA Read ROM data
g SUBIA i ik TABLEA
AR 0 < i<255 AR -
BR{E |-ACC—ACC (e ROM data{ TBHP, ACC } [7:0]
AR T Z,DC,C —ACC
] 8 fir S EIRORACC, 4547 ANACC. ROM data{TBHP, ACC} [13:]
—> TBHD
B!
R ! WA -
e ffi SUBIAI o
= e e ROM7E #4564, FiWi7E ATBHD,
(@) PATHEAHT: 2215 72 AACC
i=0x05, ACC=0x06. L i
PATHE L) - Fi 2
ACC=0xFF, C=0. (-1) 2451 TABLEA
(b) HATIRA R PATFR A1
i=0x06, ACC=0x05, d=1. TBHP=0x02, CC=0x34.
WATHE S 5 TBHD=0x01.

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

ROM data[0x234]= 0x35AA.
PATHRL A
TBHD=0x35, ACC=0XAA.

60

Ver. 1.2 2018/07/20



(\) Nyquest

TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
Bk TOMD i XORAR R, d
BRERL - BIERL 0 <R <63
et ACC—> TOMD ) d=0.1
. HelE ACC @ R — dest
RS -
X - X PRESFS M Y4
i RH ACCE ATOMDZF 7 2% . -
o . A ACCHIR{l “XOR” 158, #d="0",
JA39 4 RAENACC: #d="1", ZEEAEN
e TOMD R.
PATHR AT JE 3 1
TOMD=0x55, ACC=0xAA. 51 YORAR R. d
[T A _ o
TRS)E: PATHE 41T
TOMD=0xAA. R=0xA5, ACC=0xFO0, d=1.
PATIES )G
R=0x55.
TOMDR Move TOMD to ACC XORIA Exclusive-OR Immediate with
ACC
Y TOMDR B XORIA i
BAESL - BAESL 0 < i<255
(8 TOMD —ACC A ACC®i—>ACC
AR 5] - SRAS B z
‘U\EE)% iiTOMD%ﬁ%%?UACC ﬁﬁa}a ACC?FDBTIXED;’E&{E& “XOR” \LZ\‘:%: o
J& 1A 1 JE 1
24451 TOMDR = 2451 XORIAI
PATHEA A PATIEA AT
TOMD=0x55, ACC=0xAA, i=0xA5. ACC=0xFO0.
PATIES )G PATIES )G
ACC=0x55. ACC=0x55.
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5. BEFHR
I H ZFR prill
o 1. 1MHz 2. 2MHz 3. 4MHz
1 N EE RC #i%
4. 8MHz 5. 16MHz 6. 20MHz
2 fICAHR 5 15 =X 1. |LRC 2. E_LXT
3 F5 A It o 1. 2 MR A 2. ARG
1. AIAIFE GEREEHD
4 | BIVRENE e
2. FBIMSE GRIZIHD
5 B Em 2851k 1. Al MEL 2. El R
6 SERS 2% O AR 1. EX_CKI 2. I_LRC
7 PB.2 1. PB.2&NI/O X 2. PB.2 fith PWM 3. PB.2 %iith Buzzer
8 PB.3 1. PB3XI/OO 2. PB.3 NEANLH
9 PB.4 1. PB4 KI/OH 2. PB.4 44wk
10 AT 140us 2. 4.5ms 3. 18ms 4. 72ms 5. 288ms
11 1M e i 2R s 2 1. 3.5ms 2. 15ms 3. 60ms 4. 250ms
12 LVR JFK 15 3 1. FAEEEH 2. LVR KZIE
1. 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 2.4V
13 LVR HLJE
6. 2.7V 7. 3.0V 8. 3.3V 9. 3.6V 10. 4.2V
14 VDD HiJE 1. 3.0v 2. 45V 3. 5.0V
15 e B 1. /O 2. P
16 E_LXT sk iR IT %5 E 1. HzhKH 2. FAFEIEM
17 EX_CKI to Inst. Clock 1. [FHP 2. KFE®
18 b HE A B YR 1. miE (I_HRC) 2. {&# (I_LRC/E_LXT)
19 BMIANEHEE (VIHD 1. CMOS(0.7vDD) 2. TTL(0.5VDD)
20 BINEKHEE (VID 1. CMOS(0.3vDD) 2. TTL(0.2vDD)
Bm PR PN 3 H v _ _ _
21 (FUE ] 32768H2) 1. %M 2. C.=7.0pF 3. C.=9.0pF 4. C_.=12.5pF
1/0 HIEH R P s
22 (V4 PB1 15 PB2) 1. JVEE FRLIR 2. KEH
*£16 WEFT
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6. HASRHE
6.1 BARLEXHME
ia=s ¥ Bield BAr
Vpp - Vss TAEHE -0.5~+6.0 \Y
Vin PGV Vss-0.3V ~ Vpp+0.3 \Y;
Top TARRE -40 ~ +85 °C
Tsr A7 IR -40 ~ +125 °C

6.2 ERAESKME

(All refer Finst=Frosc/4, Frosc=16MHz@I_HRC, WDT enabled, ambient temperature Ta=25°C unless otherwise specified.)

iRy e Voo | B/ME | HBIE | BRME | BAL %M
3.3 F|NST=20MHZ @ |_HRC/2
2.2 F|NST=20MHZ @ |_HRC/4
3.0 Finst=16MHz @ |_HRC/2
2.0 Finst=16MHz @ |_HRC/4
y - 2.0 - y Finst=8MHz @ |_HRC/4 & |_HRC/2
bo - a 1.6 - ' Finst=4MHz @ |_HRC/4 & |_HRC/2
1.6 Finst=32KHz @ |_LRC/4 & |_LRC/2
16 Finst=32KHz @ E_LXT/4 & E_LXT/2
' (RPN HLEY)
18 Finst=32KHz @ E_LXT/4 & E_LXT/2
' (JFJE B HLEY)
SV | 40 — — V | RSTb (0.8Vpp)
v | 24 - - oep
N 5V 35 - - FRA /05!, EX_CKI, INT
A =] N ’ - [}
Vi LN R 3V 21 N n \% CMOS (0.7V0)
sV 2.5 - - v | Allother I/O pins, EX_CKI, INT
3V 1.5 - - TTL (0.5Vpp)
>V — — 10 1y | RrsTh (0.2Vpp)
3V - - 0.6 T
oV - - 15 B 1IOB], EX_CKI, INT
\% i AT v N
L A v | - ~ 1 os CMOS (0.3Voo)
sV - - 1.0 v | FTAEVOSIE, EX_CKI, INT
3V - - 0.6 TTL (0.2Vpp)
5V - -19 - Von=4.0V
| — fth RS L mA
oH e O v 11 - Vor=2.0V
) 5V - -34 - Von=4.0V, R#PB1 5PB2
I Kk H IK B HL mA
OH " S IV -20 - Vou=2.0V, H#PB1 5PB2
5V - 43 -
| i L R mA | Vo =1.0V
oL iﬁJﬁ % )ili 3V _ 27 _ oL
5V - 43 -
lIR é]:ﬁl‘?ﬁjtlj?% EEY}?E 3V 27 mA VOL=10V, Normal IR
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i e 2 Voo | B/ME | BLBUE | BRE | BT %M
EEEK
5V -- 2.2 --
y 10 mA | Fyosc=20MHz @ |_HRC/2
5V -- 1.5 --
y 0.7 mA | Fyosc=20MHz @ |_HRC/4
5V -- 1.8 --
3V 0.9 mA | Fyosc=16MHz @ |_HRC/2
i — 13 — MA | Fuosc=16MHz @ |_HRC/4
Hosc=
3V -- 0.6 -- -
i — 13 — MA | Frosc=8MHz @ |_HRC/2
Hosc=
3V -- 0.6 -- -
5V -- 1.0 --
3V 05 mA Fuosc=8MHz @ |_HRC/4
5V -- 1.0 --
3V 05 mA Frhosc=4MHz @ |_HRC/2
| T ' —
oP 1R LI =Y _ 09 ~
3V 04 mA Frosc=4MHz @ |_HRC/4
5V -- 0.8 --
3v 03 mA Frosc=1MHz @ |_HRC/2
5V -- 0.8 --
3v 03 mA Frosc=1MHz @ |_HRC/4
(=30
5V -- 6.7 -- UA Frosc J<H,
3V -- 25 -- FLOSC=32KHZ @ |_LRC/2
5V -- 7.0 -- UA Frosc J<H,
3V -- 2.8 -- FLOSC=32KHZ @ E_LXT/2
5V -- 4.6 -- A Frosc J<H,
3V -- 1.8 -- FLosc:32KHZ @ |_LRC/4
5V -- 5.8 -- uA Frosc <M,
3V -- 2.1 -- FLosc:32KHZ @ E_LXT/4
; sV - 2.8 - RS, F K
Jok 3 ~F I\, FHosc ,
lsts FopLILit v | - 10 | YA | Flosc=32KHz @ | LRC/A
5V -- -- 0.5 ‘
2y - - 02 uA | BEIRAE, SCHIWDT
|HA|_T Hﬁﬁ& Eﬁliﬁ 5V _ _ é
2y - - 5 uA | HERRAE, FFEWDT
5V -- 50 --
v - 100 - R H (A EPB3)
Rpy hiHRE kQ
5V -- 85 -- .
Y - v - ¥ HBH(PB3)
5V -- 50 --
RpL g AN N 3V — 100 — kQ | THiHH
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NY8AOS1E

6.3 R
6.3.1 FENE RC IR 5 e JF B E &

1.0%

0.5%

0.0%
= o
E 0.5%
-1.0%
-1.5%
2.0%

18 20 22 24 26 28 30

VDD(V)

6.3.2 EEAE RC IRGHIR 5B F 22 &

2.0%
1.5%
1.0%
0.5%

0.0%

Freq.(%)

05%
1.0%
1.5%

-2.0%

40 30 20 10 0 25 a0 60

Temperature(*C)

6.5

—8— % @VDD=3V
—+— % @VDD=5V
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NY8AOS1E

6.3.3 fREAH RC RGIAR 5 s Bk i £k &

Freq.(%)

25%

2.0%

1.5%

1.0%

0.5%

0.0%

-0.5%

15 2 35 4

VvDD(V)

45 5 6.5

6.3.4 KA RC IRG R 5B F 22 E

Freq.(%)

00%
0 5%
1.0%
1.5%

—=— % @VDD=3V
-2.0% —— % @VDD=5V
2 5%
3.0%
3.5%
4.0%

-4.5%

40 30 20 40 0 25 50 &0 75 85 100

Temperature{C)
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6.4 B TIEBRE
B TAEE RV - -40 °C ~ +85 °C
LVR: BRME LVR: EiUE
s BNIR BRI (25 °C) (-40 °C ~ +85 °C)
20M/2T 3.3V 5.5V 3.6V 4.2V
16M/2T 3.0V 5.5V 3.3V 3.6V
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
4.5 42V
40 -3V
3.3V
. 35 i3 OV
@ 30 2.7V
= — A\
—
25 Y
20 2.0V
. —t—18V
: -1 G\
10
05
-40 -25 25 7o 85 100 125 150
Temperature (°C)
7. &R AL AR A
T |
2 7 6 5 | ! !
| |
VS5 PBOD PB1 PB2 | !
/INT /IR JEX_CKI! =PROM :
IPWM1 | !
fBZ1 : |
i |
\ |
PBS FB4 PB3
VDD o /Xin Xout (RSTh
1 2 3 4
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8. IR~}
8.1 6 B|JISOT23-6 (63 Z&~})

D
INCHES MILLIMETERS
B MIN | TYP [ MAX | MIN | TYP [ MAX
__Lr L1 Al - - oos7] - - 148
: XTI - |ooos] - - | o1s
A2]0035|0045]|0051| 090 | 1.15 | 1.30
b {0012 - [o0020|030| - |050
c|0o003] - |ooo9|ops| - |o022
h D 0.114 BSC 290 BSC
ol ] E 0.110 BSC 2.80BSC
E1 0.063'BSC 1.60 BSC
! e 0.037 BSC 0.95BSC
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
l L2 0.010 BSC 0.25BSC
E— II M o]/ o o o o N {s] N [=}
1;\1 M| 5 ‘10 15 5 ‘ 10 15
WE: SOT23-6 3% 3000 Hi.
8.2 8 B|HISOP (150 Z~})
INCHES MILLIMETERS
M | TP | Max | M | Tve | max
& |o1e3| - |ooo2f 45| - | 543
B|0144| - |0463| 288 | - | 414
c|ooes| - |oor4li3s| - | 1Es
D|oom| - Joozoleo2s| - | os
Floois| - |oo3s|o3s| - |o0as
[p—— G 0.050 B5C 1.27 BSC
C \ \, J|looor| - Jooiwoloas| - |ozs
;samspm J Kk |ooos| - |ooio| o013 | - | o2s
L|o1sal - |oz2os| 480 - |52
1l - - ge - - e
p228| - |om44|s79| - | B20
¥EE: 8-pin SOP &% 100 .
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8.3 8 5|HIDIP (300 Z%~})

NY8AOS1E

n A A IMCHES MILLIMETERS
:}8 : MIM | TP | Max | MIM | TYP | MAX
B
A0 |0.355 (0365 10400 802 | 927 [10.16
i 4
[T LT L1 | B |0.240 (0250 |10.280( .10 | 835 | 7.11
A C - - 0.210 - - 533
D - 0.018 - - 0.486 -
F l——u_—l F - 0.060 - - 1.52 -
| %1 a| - |oaoof - - |2Ea] -
—*— H | 0.050 - 0.090| 1.27 - 2.29
K
J | 0008 - 0.015( 0.20 - 0.38
H z b 'ﬂ/
K015 [0.130 10150 282 | 2.30 | 3.81
L 0300 BSIC. 7.62 BSC.
Ml - [ Tl | - | T | s
vEE: 8-pin Plastic DIP &% 50 .
9. TER
Vi E27 e Eop 2 il 5% HERT ). i
NY8AO51E Die -- -- --
NY8AO51ES6 SOT23-6 6 63 mil L. 4 3.0KM
LAk, £33 2.5K
NY8AO51ESS SOP 8 150 mil e
B R 100 B
NY8AO51EPS8 PDIP 8 300 mil . 4945 50 i
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