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1. Bk
AT8A513H A& IEPROMYEMILIZ AR 1 8 etz il as, L oAZ 10 R T it BlUniEz a8 . XU AT ez il sl
WAL 15555 . R CMOSHITE I [ $R L% P IREAS . wiitk ge 4 5 L3 . AT8AS13HIZ L i SLAERISCHE fil 5 2
SO DR Dy i miB Andzssi], 30A 86 /484 BR T DR W2 2 M, REHERLHE 1 M PRI ESE
Jl, AT EALE AT A AR A2 ] e AN [R] B BT o
FEVORI B T5 T, AT8AST3HAT 6 MRS I XL FII/OR, A AN/OMHAT SR ¥ 3 A7 b o A\ Bl th B . i HL A —

AN VO S B in ) A 22 ) D € fn by T 4z B BH 8l T R A (Open-Drrain) iyt AN X 2042 38 4% 17 it 7
17, AT8AS13HA & | Al MM (I ZL AN BRI RS H o

(=]
A
T

AT8AS13HA AL THIT 3%, 7 H RGMER A — M THI 0 B B AR fi & kT4, 3 4/PAT8AS13HHE L 1
21 8 7T FE FIPWMA HH 5 in 884, T FRIKZD BiA . LED. BRigng 28264,

AT8AS13H R H WU B AL, i i % 7 5 IR 2 #8 H A FBRCIRZ fi N o ZEXUR L] T, AT8AS13H AN 4% % M
AR A A EH B (Normal). 121 (Slow mode). il (Standby mode) 5HEARE A (Halt mode)r] 544 Hy
JITHFEIE K H i 75 i

R4 AR R W ML = (Standby mode) SHERR L (Halt mode) ™, 5 £ Fh =44 m DU /& o Ik e it AT8A513H
HENIEH A (Normal) =X 1235 20(Slow mode) kAL Kk FHet.

11 Thee

® i) LAEH)E:
» 3.3V ~55V@ 20MHz/2T .
> 1.6V ~55V @ 4MHz/4AT

® i TAEREE: -40°C ~85°C.

® ik 5KV [ESD.

® A 14 [ AR A L S AT FEL R T RE

® 1Kx14 bits EPROM.

® 48 bytes SRAM.

® 6 HRAT 7y kg e A\ 5 R 17O BI(GPIO). PBI5:0].

® PB[3:0]n] 12 4 A I I A 22 T i Fi L

® AN =P &A% (TTL/CMOS/Without Schmitt).

® PB[3]N i Fhr B fH A th = HE T AE

® PBI[5:0] 7] i+ 4 A FH 8 I A i HH (Open-Drain).

® I /O AT %k 3 /)N E FiL UL (Small Sink Current)sl— %3 HiL 3 (Normal Sink Current).
® A |/Of T e 6 /N HE FEL 37 (Small Drive Current)sk— ik Hiifi (Normal Drive Current), [&PB3 4h.
® 8 JZFF Hikk(Stack).
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® {FEUEEA B ek A S hk A
® —/H 8 7 B E N 2% (Timer0) 2 T R 5 4K, 4% T g 2% 1
® /8 f FHUEM 23(Timer1) w4k # & # N\ 8% 4 N HGTH .
® — 8 LIk T B 1A AR B HE (PWM1) o
® — Mg AR H (BZ1).
® 38/57TKHZzZT AR H i A T fHade £, [ Ik 28 FA) A 1, m DIAR 40 5000 1 e %
® N b HL L7 (POR).
® NEKERLMIIAE(LVR).
® NEEI M (WDT), AT F R [ 14 T 5% .
® XU EPHLH, ZR G0 AT LARKE I U] e i i IR v B (R R
> EEIRY: | HRC (N#F 1~20MHz = #RCHR %)
> KER: | LRC (N #B 32KHZIK#ERCHRE )
® JURh TR AT B R G TRV IR FE: 1IEH A0 (Normal). 12# 5 (Slow mode). £tz (Standby
mode) 5 HEAREI (Halt mode).
® NFhAEE: Ak
> Timer0 J#5{7H M.
Timer1 &AL,
WDT ik,
PB4 AR S 228 o o
AN BTN o
AR L AT 0 H O o
® AT8A513HER ML (Standby mode) F [ 7S e figt v by «
Timer0 %57 -1 o
Timer1 &A1 o
WDT 1,
PB i AR AS 228 I o
AR TR .
AR FE R AT B o
® AT8A513H7EMERAR X (Halt mode) | (1) =7l fift b W »
>  WDT =,
> PB HI IR R T
> AN o

vV VvV VY V¥V V

vV Vv VvV VY VYV V
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1.2 FIEHE

Reset

Control

- Oscillator/ Timing -

Intemal

I

Oscillator

System Function

Registers

o~ SRAM

Oper. Mode
Control
Watch Dog
Timer
F Y
- Interrupt
INT Control

:

Accumulator

&

S-Level

Stack EPROM
Program Instruction
Counter Register

; Instruction

Decoder

LVR/POR
Detector

¥ k.

:

Control & Data Bus

T

:

:

:

Ve Control *‘ IR Generator Geﬁw‘:’e\:xor GeBerJngE?tror
| I |
L J
FPB[5:0]
1.3 AT8A513H 5 AT8A513F T EEH
E Thig AT8A513H AT8A513F
1 PB3 % Hi & & GEMEID -
2 Pl H 21 PB2 & -
3 EEE g 4 1 5 LvD 3= -
4 LVD({EC A6 0) 14 By 11 W
1.4 SIHE
ATSAS13HIE At Fh 4. SOP8 ) SOT23-6.
\_/
vop [1 E]vss
PBO/INT/SDI E E] PB2/RSTL/VFF
PBS E E] PBO/INT/SDI
AT8AS13H vss [2] ATsasi3n|z] voo
PB4 |2 a PBUIRISDO
PB/IR/SDO E 4| PBZEX CKI
; - 2/EX C IPWMA1/BZ1/SCK /CMPQO
FERSTLVEF E f:ﬂmﬁﬁz:qe:-- JCMPO
K1 ks
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1.5 5IHYH
5% II0 Hiik
PBO PBO & — Xm0 5] .
INT /o MEIS=1 & INTIE=1 i, PBO & &M Wi rgi A 51 B .
SDI PBO AJ 24 14 F2 IS DI -
CMP+ PBO th Al 244 b A 3% 1E F N -
PB1 PB1 & — /WL I/O5] .
IR /o RS FLAMEER, 5 R MR
SDO PB1 7] 2 i FEISDO.
CMP- PB1 L A] 4 LU HR R AR -
PB2 PB2 &M WAEIO 5] .
EX_CKI PB2 1] 41 2 I g A F K IEEX_CKI
PWMH1 - PB2 w2 EPWMii i -
BZ1 PB2 A RN 254t
SCK PB2 7] 2 il FE IS CK.
Comparator PB2 ] 4 {E LB At th -
PB3 PB3 & — /AN HI/O5] .
RSTb /0 | PB3 AI{EE A5 IRSTb, #RSThZKH, PB3 ¥ H EAT8A513H.
Vpp PB3 Al g FE i Vpp.
PB4 . PB4 j&— /XA /O 5] i -
FinsT_OUT PB4 A R 45 I Bl i
PB5 /O | PB5 &— XL IAI/OF]
VDD - | IR IES.
VSS - | RS .
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2. NS

ATBAS13HA i a4 7 AP 73 Tl R R 7 A7 fis s FVELHE A7 it 28 o

21 ERRF

ATBAS13HIE Pt Sl /e 1K. Bk, REFiHEds (PC) 2 10 %8, DUBRAEF 74 ds HAE T AL E .

RE A A O LAy B R B 9 e N o RAL AR DA T 0x000, Hoff by ey & A7 T 0x001, A AT Ah A F

Hh i ) £ 42 T 0x008.

AT8A513H#Zf:CALL. GOTOAFRICALLAZE G4 LA FF 20 256 M E .. IEIRALGOTOE 4 i it fr

2216 512 M B . LCALLFILGOTOFE A il 1 Fe 23 18] A E AT for B

MR AR RIS LR, N — P ROMME S NHER AT . 1 4HUTRET. RETIABKRETIEYS S, HEHREIER
T S U N 2R B R P 1 s

AT8AS13HFE 7 R stfififigsHuht OX3FE~Ox3FF & T 25 (8] . an R A A il e X e bk 5 A0S & 15 2 S A 2/

[T

OX3FE~F

0x00E~F
0x008

0x001
0x000

PC[9:0]

!

Reserved Space

Y

Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

Preset Rolling Code

Stack 7

Stack 8

H/W Interrupt Vector

S/W Interrupt Vector

POR Reset Vector

2 REFF AR R I

10
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2.2 BEAArER
A F T A BB A 221048 4, BURIEGE 98T 4 =K. R-pageli ik IhiE 2 4743 (SFR) Ml F %7 77 32 (GPR).
F-pagedS ik I AE 27 77 5% . S-pagefi i thbe 51758, GPRZ I ASTE MR i, FH Al LUE A e A 1R A7 i 25 o
o i) 45

R-page i /71 4% 73y 4 ALAF DT, W] BB ) #2208 1S SFR A7 A7 4 (TR N AR B3 A7 2 FSRO) f il - FSR[7:6]
VR A it DT 75 A7 7 BK[1:0] )\ 4 A4 D i had 56— 1

R-page & 17 &% F] 73 8 HL#% 51k 5 2R ] 4% 341k U7 5K

HyE A7 i 48 A A 18] 4 T4k T7 S0 An R B TR o X R A4 0k U7 X6 5 i AT INDF 27 47 4% o A7 0 DT 2 [F)
FSR[7:6]¢k5E, X ArikdE N2 HFSR[5:0]1 7€ .

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

Ox3F

<4—— FSR[5:0] to select location

0x00

K3 Bl A7 fil & A7 IO )45 - ik 5K

IR T B A A B AT 50 AR IR R BFSR[7:6]UE, T X Az 145 U 2 Hiop-code[5:0]4k

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

K4 Bdlafrfik S B8RS

FEIRIh G 25 A7 4 R-page T Lhdd — M i Fe &, i ARis L MEHE# 31454 . R-page i T M 0x0 #|Bank 0
(1) OXF. #R1fi, Bank 1. Bank 2 fiBank 3 [fj4H [AHihk 2B [FIBank 0. #f)ifiii, R-pagest4:f7{t T Bank 0.
GPR5E4: i 1 T A7 DU THI ) 0x10 21| Ox3F FIH A A7 fifs DL 0x10 F] OX3F WLt 5 1R 1 Fivr.
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AT8ABL13HE 17 25 44 FRFIRE K Ty e 27 47 25 R-page (1 B S b ik 158 B 4 R 2%«
FSR[7:6] 00 01 10 11
Address (Bank 0) (Bank 1) (Bank 2) (Bank 3)
0x0 INDF
0x1 TMRO
0x2 PCL
0x3 STATUS
Ox4 FSR
0x5 -
0x6 PORTB
Ox7 -
o8 CON EBank 0 £ [A] {7 w5
0x9 BWUCON
OxA PCHBUF
0xB BPLCON
0xC BPHCON
0xD -
OxE INTE
OxF INTF
0x10 ~ Ox1F i AR A Wit 4 bank0
0x20 ~ 0x3F i AR A W 5 2 bank0

F£ 1 IR SER-page ik L 3%

Kk T RS 27 A7 24 F-page R AEHHE A IOSTHIIOS TR A » 455k T i 27 17 24 S-page H AE #5152 SFUNFISFUNR(#
i - 24F-pagef1S-page i 17 s i (L B - FSR[7:6]47 it L HE AL 23 9l 20 - 27 47 4% 4 AR FIF-page ~ S-page

(RIS Ik S5 W A0 T 3R

12 Ver. 2.1
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PRI REEFAE 2
%K | F-page SFR S-page SFR
Hiht
0x0 - TMRA
0x1 - T1CR1
0x2 - T1CR2
0x3 - PWM1DUTY
0x4 - PS1CV
0x5 - BZ1CR
0x6 IOSTB IRCR
0x7 3 TBHP
0x8 - TBHD
0x9 - -
O0xA PSOCV -
0xB - -
0xC BODCON -
0xD - -
OxE CMPCR -
OxF PCON1 OSCCR
X2 FEEkThit A7 24 F-pageflIS-paget ik Wb %
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3. ThREMIR
R B FW R IR AT8AS1 3H R E 5 2.

3.1 RUMEAFRIIRE 7

3141

3.1.2

3.1.3

INDF ([HjE&:IFHFHFEE)

LR SFR2EZAY Hhk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
INDF R 0x0 INDF[7:0]

5 JE /5

WITH1E XXXXXXXX

()45 -1k 27 A7 38 T AN B AFAE T A2 BAIRL IR ORAE A o AR5 A7 B Ak A A7 A8, SEB b A B CL
PR FEAF A7 S P IEFE (0 7 A7 45 -

TMRO (ERf 2% TO & F53)

ZFR SFREH Huhk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMRO R Ox1 TMRO[7:0]

/5 JE B/

YIMHE XXXXXXXX

M RE RN A TO B AR, SEbr i Timer0 H AliE T HUE -
HNENZRTO T8 2B Timer0 H A EE .

HHTOMD S E 7 g, Timer0 B8MJE AT LIS B EIFINST. A EX_CKIS R IR 7 AR Fh 8 —

PCL (PC[9:0{EF)

£y i SFRAER Hihk Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PCL R 0x2 PCL[7:0]

B R 5

CILETE 0x00

PRI AT A7 R B A (1 10 IPCHTT (LSB). TEFRA ——#idAT /G, PCLaMM, Bk T HEr 4 BHER
HLPC. PCIHE T inPC[O: 8 AN RE A7 . TEHTPC[9:8]44 s HHPCHBUF 27 17 %% 576 i o

PIGOTO#E4 Kiit, PCI[8:0]/& Mik A /Z M [9]/2 MPCHBUF[1]hn#k . CALLIE4 [IPC[7:0]/& Mg 4 1 15
MPC[9:8]/& M\PCHBUF[1:0]/l1# . F—ANPCHilEPC+1 I, ¥ A47 R HEAR T . LGOTOE 4 IPC[9:0]/2%
AR AE A

LCALL$E 4 HIPCI9:0]/2 NIR L HEAT: 2 F—MPCHULEIPCH1 I, Kl 7 B HER O THES -
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3.1.4 STATUS CREEFHFE)
ZHR SFR3&%! Huhk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
STATUS R 0x3 GP7 GP6 GP5 /TO /PD Z DC C
W5 Rk WE | WS | WE | Ee) | WEE) | WS | WE | s
WILHTE 0 0 0 1 X X X

REFEHE T HARI G R FER LA
C: BELI/ERAREAL
C=1 1}, IR L Bupik IR & A ALl = T Bt .

C=0 I}, NWEIEL BRIESE 2 AMEA A FBEELL.

DC: /KA b i

DC=1 i, JnikdE 4 o2 PUASLSBIIkIE T & A fr # 2 T 28 YA LSBIY .
DC=0 i, HnikdE4 sz U ANLSBIIIETE 2 A AL A AN S BUR DU LSBRYAL .

Z: EAI

Z=1 1}, EHIBEEMESREE,

Z=0 Itf, BHIBHMLERITNE.
IPD: #iHibrEAL
/PD=1 i}, b HEITCLRWDTIEA )5 .
/PD=0 K}, #hATSLEEPE4 /5.
ITO: W [a] bybs &AL
[TO=1 i, L sk#hfTCLRWDTHSLEEPT;4 )5 -
ITO=0 I}, KAEWDTHIN
GP7. GP6. GP5: il 5 % /7 a%.
(*1): T LL#SLEEPE 41
(*2): UL CLRWDTHE4 ¥ 5E «

3.1.5 FSR CUEBERFHFR
4% | SFREE | ik | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
FSR R Ox4 BK[1:0] FSR[5:0]
/5 @ e
WG 1E 0 0 X X X X X X
FSR[5:0]: MKFE /7 X ) 64 425 fEas HiEFE— 1.
BK[1:0]: DAAT8A513HAH, TFMEXFEBIAPMA, FNATSASIIHINAE —MFEHERX .
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3.1.6

3.1.7

PortB (PortB ¥(iE & 178

ZF | SFRAEH Huhk Bit7 Bit6 Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

PortB R 0x6 GP7 GP6 PB5

PB4

PB3

PB2

PB1

PBO

B/ JE 1k

5

HIsa1E

BAIRBAAAE A XxXXXX, T HUE M & xxxxxxiit H{H (PB5~PB0)

W PortBI, 45 B ALAEE B AL, KA RNZRES . AR, A ALl iC B v R, AR AR RIZ AL
FRPRAS IR X I ot B A7 (8, PR  IKIE AL B 7RD_OPT. 4’5 \PortBHES, %4 /& 4 "5 A\ PortB )i Hi 4

ZH.
GP7, GP6: ifi/H 1L/ 5 fF4%.

PCON (HiJEH5H] & 788)

B SFREA! | Hudhk Bit7 Bité | Bit5

Bit2

Bit1

Bit0

PCON R 0x8 WDTEN | EIS | LVDEN

CMPEN

GP1

GPO

B/ JE

HIgEAE 1 0 0

GP5~0: — il 5/5 T 4745 -
LVREN: fTH/XHILVR.
LVREN=1 i, #TFFLVR,
LVREN=0 i, J%HILVR.
EIS: A Wik £Efr .
EIS=1 I, PBO f&4h i
EIS=0 v}, PBO J&if Fi/5 a7 47 4% o
FTH IR HILVD.
LVDEN=1 i}, #TFLVD.
LVDEN=0 i, J%MILVD.
FT /R AWDT .
WDTEN=1 f}, #THWDT.
WDTEN=0 i, <HWDT.
FTFFIRHAICMP.
CMPEN=1 i}, {T}CMP.
CMPEN=0 ff, S<CMP.

LVDEN:

WDTEN:

CMPEN:

3.1.8 BWUCON (PortB MafE#s | H75)

SFR

22y

RE

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

BWUCON

R

0x9

WUPB5

WuPB4

WUPB3

WUPB2

WUPB1

WUPBO

/5w Pk

WS

B/

W/

/5

B/

/5

FIaME

X

X
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WUPBXx: §]F/5¢FIPBxXMEINRE, 0<x<5.
WUPBx=1 i}, JF )i PBxM:lLIIHE
WUPBx=0 i, <HPBxMiET)#EE .

3.1.9 PCHBUF (BFiH##EE)

R

SFRH

Hihik

Bit7

Bit6

Bit5

Bit4

Bit3

Bit1

Bit0

PCHBUF

R

OxA

PCHBUF[1:0]

B/ R

=

5

HIsa1E

X

X

00

PCHBUF[1:0]: %% 9 M8k & PCHIEE )\,
GPS5: il L5 % {74

3.1.10 BPLCON (PortB T fHIRH| F1E8s)

2R

SFRH

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

BPLCON

R

0xB

/PLPB3

/PLPB2

/PLPB1

/PLPBO

/5 JE ik

B

B

/5

B

AL

1

1

1

1

IPLPBx: XHI/figEPBx Mz rfH, 0<x<3.
[PLPBx=1Itf, KHIPBx I+ ik
/PLPBx=0 Itf, JTJ3PBx N4z ik

3.1.11 BPHCON (PortB _I#i i fH#% 4] 3 7758)

£y

SFR#H]

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

BPHCON

R

0xC

/PHPBS

IPHPB4

/PHPB3

/IPHPB2

/PHPB1

/PHPBO

B/

G

w5

5

W5

5

i/

LN

X

X

1

1

1

1

1

1

[PHPBx: XHAMTEEPBx -FifEfH, 0<x<5.
[PHPBx=1 I}, J<HPBx L4 HiFH .
/PHPBx=0 K}, FFjaPBx i i .

3.1.12 INTE (B fEgeEFEess)

ZR

SFRE#!

Mk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

INTE

R

OxE

WDTIE

LVDIE

T1IE

INTIE

PBIE

TOIE

B B

W/

5

w5

B/

/5

BI5

LN
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TOIE: EHF25TO i Coverflow) B f#fE.
TOIE=1 B, FTFFERTARTO it 7.
TOIE=0 I, XHIE I Z5TO i t .

PBIE: PortBfi N A1t H 7 fif it .

PBIE=1 I}, #TFFPortBi N4& 1k Hlkf .
PBIE=0 I}, 3%[]PortBi \4& 1k Ak .

INTIE: SRS flife.

INTIE=1 I}, FTFFAMA AT
INTIE=0 I, 5% HIAR 7 o

TE: SEREET & Ik fE .

TUE=1 i, fTHFER2ET1 3 H .
TAIE=0 i, M e 25T % H .

LVDIE: LVDH WiffigE .

LVDIE=1 it}, #TJFLVDHl#i.
LVDIE=0 I}, SGHILVDHH.

WDTIE: WDT@ i} sl gt .

WDTIE=1 i, FTHWDTHE Filfi.
WDTIE=0 K}, SRHAWDTEEES k7.

3.1.13 INTF (FWiir EFER)

ZF | SFREE | bt Bit7 Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
INTF R OxF - WDTIF | - | LVDIF | T1IF | INTIF | PBIF | TOIF
B/ - BH - W5 | W5 | W5 | W5 | W5

PIusE GEE® 0 0 0 0 0 0 0 0

TOIF: ST 2STO i A Wb &7
TOIF=1 i, KA EREETO Vi Hh ik
TOIF L6 245 s s 75 2%

PBIF: PortBiii N4 1 bR A7
PBIF=1 i}, 4 PortBifi N A54k i
PBIF 2 25 i {5 %

INTIF: AMHH Wibs £ A7
INTIF=1 I, RSB
INTIF 2 25 AR T 2%

TAIF: ER2ET1 R i P Wrr 0.
TUF=1 B, KAERZETT T it .
TIF 2R A E % o

LVDIF: LVDH WitgdEfr.
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LVDIF=1 i}, RALVDH i,
LVDIF 25 25 A 44375 2%
WDTIF: WDTHH H Bibs &7
WDTIF=1 I}, KAWDTE .
WDTIF 2 25 i 735 2%
TER: X WAJINTE bit KRG, LR F Bipnz A2 0.
3.2 TOMDE %
TOMD £ AJ 1 5 & 7 #8515 A g BH 75 2 TOMD / TOMDRA# 41
£# | SFREE | Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
TOMD y - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
w5 JE B
PihfE GERS 0 o | 1 | 1 1 11

PSOSEL[2:0]: & 45 PO AL « 43 FC U A2 AR I T2 A A PO 73 B 25 78 I 28 TO BRWDT W E « 24 il 73 i #s PO

W B4 WDT, 73 B bR T3k M AR I ML o

SECEL
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
(ERTE3TO) (WDTEAL) (WDTH 1)
000 1.2 11 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

PSOWDT: it/ Jii##P0 7.
PSOWDT=1 I}, Tisr#i#sP0 #7> KL EIWDT.

PSOWDT=0 i}, Fil4r4ii#sP0 44 fc 2 5 i) 25 T0.

®3 M HIEEPO 7> ECLE

HER: FREGEE I TH T 5P HRT, R EPSOWDTHIPSOSEL[2:0], Z WK (/36 B i) GE-F B iR MK -

TOCE: SENT#TO AR Eh Rk .
TOCE=1 I}, ERTESTO W hn— 4 2R AL ek AE/EEX_CKIH .
TOCE=0 i}, ERT#TO K hn— MK 2 i 4 ek AE/EEX_CKIH

YERE: TOCE t5 i fHEE (RAT IR G AF NS B HT #5T0 Ff P JRFA1F -
TOCS: ENFZSTO B aPYsiE .
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TOCS=1 It}, EFEEX_CKIHIHI AP EBIN Eh BEAR IR 7 4%
TOCS=0 i}, HE$ER4 0 EPFinsT.
INTEDG: #5rWTA)idsk .
INTEDG=1, 4 L AAAEPBO IS, INTIFE % €.
INTEDG=0, 4 F[&iAAAEPBO IS, INTIFR %€ .
LCKTMO: TOCS=1 i}, SEmF2TO W4y n] LLIZFARATR 7 28
TOCS=0 I}, F54 Mot FinsT#Z 1 1E & I 28 TO I 4h s
TOCS=1 i}, LCKTMO=0 i, EX_CKIJHIf MR b 4 356 2 24 1 s i 28 TO B 8h i
TOCS=1 i}, LCKTMO=1 i, #iz3Z =4 A EX_CKIBHIE A E R 83 TO B 2R iE
PEB: BHHRERIZETO B R E B, 1S EEh#T0 E 7.
3.3 FIUEISHRIIBE 1758
3.3.1 10STB (PortB /O ¥4 257/758)
ZF | SFRAER | Hudk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOSTB F 0x6 GP7 GP6 | IOPB5 | IOPB4 | IOPB3 | IOPB2 | IOPB1 | IOPBO
5 R SS9 E=] 5 5 5 5 25 25 5
WA 0 0 1 1 1 1 1 1
IOPBx: PBx I/0 #Ri%#, 0<x<5.

IOPBx=1 i}, PBxZi A=,
IOPBx=0 i}, PBx/Z#iHEi=,

GP7, GP6: ifi[HZ%1ias.

3.3.2 PSOCV (F4r#i%s PO THESHMEFHFEE)

B SFRAY HihE Bit7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 Bit0
PSOCV F OxA PSOCV[7:0]
w5 BEHL
YIUE1E 1 1 1 1 1 1 1 1
BEPSOCVHE], 1525 MizsP0 i1 223 H sl £UE
3.3.3 BODCON (PortB FRHEIFHR)
ZHR SFR2&A | ikl | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BODCON F 0xC - - | ODPB5 | ODPB4 | ODPB3 | ODPB2 | ODPB1 | ODPB0
B JE - - WA=t WA=t WA=t W W= ST
WIUEE X X 0 0 0 0 0 0
ODPBx: T7F/2:HPBxI IR, 0<x<5.
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ODPBx=1 I}, T PBxHIFF IRtk
ODPBx=0 I, 5&HPBXHIF Itk -

3.3.4 CMPCR (LuBias Bk 1E%)

3.3.5

ZTR

SFRAY

Mk | Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

CMPCR

F

OxE GP7

RBIAS_H

RBIAS_L

CMPF_INV

PS1

PSO

NS1

NSO

B/ JE 1k

s

FIha1E

0

NS[1:0]: Lh#as I i Nk F .

NS[1:0]

RIEFIA

00

PB1

01

10

Bandgap (0.65V)

11

Vref

PS[1:0]: LA IE AL #.

PS[1:0]

IEmA

00

PBO

01

10

Vref

11

CMPF_INV: b2 % H R ARSI .
CMPF_INV =1, [ Lbi &4 .
CMPF_INV =0, IF[H L asst .

RBIAS_L, RBIAS_H: #&EAHMNIIHESHHF.

PCON1 (HJRIEH|FHFE 1)

(FS#%#%%3.10.1)

22y

SFR
RE

Huhik

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

PCON1

F | OxF

GIE

LvDOUT

LVDS3

LvDS2

LvVDS1

LVDSO

GP1

TOEN

/5

5 (1)

o

s

B

e

e

/s

LGN

0

0

TOEN: #TFF/RMERT45TO.
TOEN=1 i}, FIHFERT#TO,
TOEN=0 i}, RKHEMNETO.

GIE: 4R Wil .
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GIE=1 It}, 4TIFHTAH RbridH .

GIE=0 I}, KT
LVDOUT: {IKH Al t, Hik.
LVDS3~0: M 14 FHLVDH E ik —4

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

#4 LVD iRk
VDD HiEH LS VDD HL & EHARAR s 8] 1 5 3 408 £0.1Ve
GP1: JBH LS A AEA
(1%): this4 ENIFrife. $64 DISIiERR. 4684 I0OSTR B2,

3.4 STHHIFHKIIAE T8
3.41 TMR1 (28 T1 F758%)

ZFR SFR%KH! Huht Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMR1 S 0x0 TMRA1[7:0]

B/ @ 5

WIEH1E XXXXXXXX

HELTMRT ZrfFasiy, 252 H AT 8-bitif it HUE s 4 T1 I HATHUE. HS5ATMRY 280, Hdak s
NER ST S IFEHER 8 T1 BTN A
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3.42 TICR1 CER S T1 HHIFARE 1)

ZTR

SFRAY

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

T1CR1

S

0x1

PWM10EN

PWM10OAL

T10S

T1RL

T1EN

B R

B

s

i

o

s

FIha1E

0

0

PEaF A7 T BC B E N 28T 1 Thg.

T1EN: g/ M ER 35T,
T1EN=1 i, FFEER2ET1,
T1EN=0 I}, SCHER2ET1.

T1RL:

TARL=1 i}, FIEEEMNTMR 2717 28 4 B0 hnak
T1RL=0 B}, &A% H W2k % I OxFFi kit %L,

T10S:

ML FGE A, FCEERERT R

AT IEB AP ESE (T10S=0), FCEEM AT it 5 & .

T10S=1 I, B, THET1 SN VILEES] 0x00 i+H—%.

T10S=0 i},

R, BHIE, ERET1 SRR,

T10S

T1RL

SERHEST1 BT T e

SERTES T M 2 H(E 21 %021 0x00.
2k B, OxFF 4 30 4k S Jel i+ 5.

SE T AT 1 M 3810 KB 18] £ 21 0x00.
LR B, FRE BRI A Sk T

SEIS 3 T1 AT UG (242 0x00-
IAERE Y, ER AT IR

PWM1OAL: & X PWM1 i G sk A
PWM10AL=1 i, PWM1 %t A
PWM10AL=0 i, PWM1 %t A
PWM1OEN: {TH/5¢HIPWM1 %t
PWM10EN=1 i}, PB2 &#iiPWM1.
PWM10EN=0 i, PB2 ;&i#HI0.

3.4.3 TICR2 CEW#s T1 FEHlF A5 2)

®5 GERATI URE

2R

SFRE#!

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

T1CR2

S

0x2

T1CS

T1CE

/PS1EN

PS1SEL[2

:0]

/5 JE

5

5

5

e

5

e

LN

X

1

1

1
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3.4.4

AT TR B e 28T Thik.
PS1SEL[2:0]: TisrMi#sPS1 4rAC bk TN

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

®6  TrHEEPST AR

YEB: HHREPS1SEL[2:0] FPS1EN=1, Z I+ a] 65 L it % .

IPS1EN: SXH/ATIF I HitasPS1 .

[PS1EN=1 K}, <14
/PS1EN=0 K}, JF)3 T4y

Wi
Wi

TACE: JEMN &8T1 SR S il fiv ik Tl .

TICE=1 I}, MmEUREH Rk EEEX_CKIHIN, S #sT1 2—.
T1CE=0 I}, MRF|E#H Rk EEEX_CKIHIN, S #sT1 2 k—.

TACS: ENF 2T W 4h ik I .
T1CS=1 I}, EFAEEX_CKIFIK AN R 4
T1CS=0 W}, &L 4.

PWM1DUTY (PWM1 /52587 7752)

#PS1.
#PS1.

R SFRZ%# | #it | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM1DUTY S 0x3 PWM1DUTY[7:0]

5 JE EEPN

WILHTE XXXXXXXX

WA AE B N o GBI 8T 3T B IETF AT 5, PWMA i SRR IEE SR A . Y e I 28T $fE 2%
FPWMIDUTY, PWM1 fiH &3k NiG3PIRAS H 2 R R H

ERFERT1 BN EUE B FAETMRT FF8 LA Kk E XPWM1T M3, PWMIDUTY FF 4 T2 XPWM1 )

At
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3.45 PSI1CV (M Hiss PS1 HHUEFFE)
&% | SFRER | ik Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
PS1CV Ox4 PS1CV[7:0]
B JE B
WA 1 1 1 1 1 1 1 1
FHPS1CVI, W33 MidsPST tHEE% 1) B AT ¥UE .
3.46 BZ1CR (iENggs BZ1 HHHFF4%)
R SFR%H Huik Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
BZ1CR S 0x5 BZ1EN - - - BZ1FSEL[3:0]
5 & 1 BA - - - HAN
WA 0 X X X 1 1 1 1
BZ1FSEL[3:0]: BZ1 i (AL .
BZ1 SR i%EM
BZ1FSEL[3:0]
0000 1:2
0001 1:4
0010 1:8
0011 1:16
0100 i 4% PS i 132
0101 1:64
0110 1:128
0111 1:256
1000 SERT25T1 bit 0
1001 SEI#$T1 bit 1
1010 SEI#5T1 bit 2
1011 SERT25T1 bit 3
1100 T Hil ER2$T1 bit 4
1101 SEMF 25T bit 5
1110 SENF 25T bit 6
1111 SEI#$T1 bit 7
KT OWNGE 1 HIH (PB2) SEIED
BZ1EN: T /2<[HIBZ1 #it .
BZ1EN=1 i, FF/5#Enys 1.
BZ1EN=0 itf, XPIEMEE 1.
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3.4.7 IRCR (IR E#i&E%)

R SFREA | bk | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S 0x6 - - - - - IRCSEL IRF57K IREN
B/ JE 1k - - - e - EPN EPN EPN

WA X X X X X 0 0 0

IREN: T FF/5¢ IR M Har H o
IREN=1 i, JF)5IRE M % H .
IREN=0 i, J%HIRE M HrH o

IRF57K: IEFEIRFEINA .
IRF57K=1 I}, IR H & 57TKHzZ.
IRF57K=0 I}, IR A% & 38KHz.
IRCSEL: EFIRE LN
IRCSEL=0, H.I/OMI#dER2 10, FAIRE K.
IRCSEL=1, H.I/OMI#dER2 01, F=AIRE K.
B
1. REEHE (Frosc) (HEEFET 3.12) ATLISE IR FI6#IR.
2. PARGHEBRIAH I -

OSC. Type 57KHz 38KHz Atk
7 \‘A/\é }Fﬁ\}QE ]\’ “‘i N AI’ ‘}—L'_L’\\

®8 AFAIRGRER AL

3.4.8 TBHP (FRMAIEFZI BRI FF8E)

&% | SFRBH | iyt | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
TBHP S 0x7 - - - - - TBHP2 TBHP1 TBHPO
B w1k - - - - - WE WE BB
FIaE X X X X X X X X

254 CALLA. GOTOAEZKTABLEA# AT, HAnHihl & HTBHP[2:01 5 ACC4LE . ACCJE:PC[9:0]f 1K 715,
TBHP[1:0]/£PCI[9:0]f =71 . TBHP[2]/ZAT8A513H )38 F] % 1745 .

3.49 TBHD (REEREFTHEHEFTE)

£Z% | SFREE | it | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 - - | TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
/5 R - - % % % % % %
WITH1E X X X X X X X X
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¥ 2 TABLEAK 1T, FHEROMK)

FIACC.

3.4.10 OSCCR (RGHEHIFHFR)

3.5

7 A BN B TBHDIS: 0137 A7 8% » 3 IEROMEIIR 7747 Py 7 I 8%

SFR

LR KR it | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 Bit0
OSCCR S OxF - CMPOEN - - OPMDI[1:0] | STPHOSC | SELHOSC
B R i /5 -] - /5 /5 /5
st X 0 X | x 00 0 1

SELHOSC: ZR4ik%%EM (Fosc)
SELHOSC=1 I, Fosci& &
SELHOSC=0 i}, Fosci2fiks

&=

STPHOSC: </ m M #z% (Frosc)o
STPHOSC=1 i}, FHOSCZ: 1= 1453 34k <1 .

STPHOSC=0 i}, FHOSC#&: R -

CMPOEN: FTJ1/5< Lk a5 o
CMPOEN=1 It}, L% 4T IT .
CMPOEN =0 I}, ek geti S .

OPMD[1:0]: i F#E/ERH .

OPMD[1:0] BAEBK
00 — R
01 e 1ERE
10 GRS
1 TR

#9 EFOPMD[1:0] 1RV ERL

IR (Frosc)
IR (Frosc)

Y& : STPHOSC T GEfRESELHOSCZ{OPMD G/ E . ZESELHOSC=1 i/, STPHOSC-15:£ZOPMD /74
EX.

1/0%: H

AT8A513HHZEE 6 NM/OHIAL (PB[5:0]). F /AT LU fH 27 A7 25 PortB it 5 X LL I . BEM/O B, #RA — AN ML
ZAAF AL L SOZ AT 2 S N B . 25 77 43 |OSTB[5:0] 52 X PB[5: 0% N /i Hi 77 7]

2 AN/O M e e B A, BT LAHE a5 745 T 8 8O P ERr s Tz R . %547 #xBPHCONI[5: 01 7T J& 51
e PHIPB[5:0] (% LA LBl 25 77 #3BPLCON7:A1U A& FH T i 5 X I PB[3:0]1) R i L FEL.

24— MO A C B ke BT, AR X RS A7 A7 A b BT IR A . 27 77 48 BODCONI5:0] 4 € PB[5:0]52

[EPSBIR LS
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/OThREM BN 3
Theg PB[3:0] PB[5:4]
S AN Vv \Y;
LTPN
AN e \Y; X
ik VAR L4 Vv \V;

# 10 /OThfed %

H AR LE PB I AN /O AT A 2272 AR i . 25947 7 BWUCON[5:0] 4 75 3 B PBAT — /O A Iy P2 A rh b . IR B3k
2% N FBWUCONRE—PBIAINAL, HHESFAL R AAEAEE—DUEFR AN, FFESAM PBIF (INTF[1D)#t &%
EN 1. WAL PBIE (INTE[1])5GIE (PCON1[7) RN EE N 1, K & A i W B sk 3 AT W IR S AR .

ATSAS13HI Rt — AN A EE by, 427 7E840L EIS (PCON[B])E N 1, PBO N4 4 1F 1 o i i) % A B o

YEB: 2%5PBO0 [FFf € B FELMER SIS, SFBFHE BRI, TIPBO H-FEEM MR IE¥ ],
{HPB5~PB1 B-FEL R A S8 .

AT8AS13HFZ IR I A i 2% o IRER AL A% & 78547 IREN (IRCR[O])ffiRE, HHIAZPB1 &t #k .
PB3 W] Y {EAME RN, HACE FE. MK PE SN TPB3 4 SEAT8AS13HIE N BT, .
HAT8AS13HAL T — A s AU ST P & 775, P vl LAZEPB4 W28 4 i .

WIRTOMD TOCS=1 FILCK_TMO0=0, PB2 1] LA 4{E & i #5 TO SN IS #hIREX_CKl. @ T1CS=1, PB2 7L\ 4k
el NE PN

WHRTI1CR1[7] PWM1OEN=1  H Xt M FIPB.2 412%, PB2 th Al LA {F fkvh % 2 R il % i - #BZ1CR[7] BZ1EN=1
XN EIPB.2 Bl E 5, PB2 i n] DL fEIEnS 284 H .
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3.5.1

10 5] L5 HHE -

|O_SEL: #5E 51 I & 1 Dy A\ 2k i -
WRITE_EN: #5505 A5,
READ_EN: i3] .

OD_EN: TJFIFIR%
PULLUP_ENB: #TPull-High.
PULLDOWN_EN: #TJFPull-Low.
RD_TYPE: i UM AL a4 .
EIS: FTITAME A IkThRE -
INTEDGE: &AM Wik ik .
EX_INT: AhEEFlifE 5.

WUB: ] Fport B[ .

SET_PBIF: portB Mfighs&.

OD_EN
LATCH

I0_SEL b S .—D_{
j; ¥
LATCH — =
WRITE_EN D — \S

/qf*READ__EN 2]
DATA_BUS <] rnux1 x_} PULLUP_ENB
F—PULLDOWN_EN
RD_TYPE
¥
&
g
| J
SET_PBIF | -
DFF
WUB Er ¢—READ_EN
EIS
Ex_INT{ Of
o]
y k i INTEDGE
5 PBO Z5it4HE R
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IO_SEL: #B{E 51 & Py A B i -

WRITE_EN: #5551,
READ_EN: {55 .

OD_EN: TH IR
PULLUP_ENB: #TJ¥Pull-High.
PULLDOWN_EN: T7Pull-Low.
RD_TYPE: il MU A sl 8.
IREN: #JFFIRThRE.

IRDT: IR% ¥k},

WUB: #T7fport Bifig .
SET_PBIF: port BM:fi b5 & .

_ DQ—LDO_*{

I0_SEL D

1

L
N

m

WRITE_EN P

%]
//4§“4*REQ)_EN %]
<] [mrl
1

PB

PULLUF_ENB

190K

DATA_BUS ‘
x_‘ F—PULLDOWN_EN
RO_TYPE
¥
[
S
SET_PBIF 1 J L
DFF
WUB L ¢—REaAD_EN
6 PB1 ZEHHE K
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IO_SEL: W& 5l JE M i A\ s
WRITE_EN: B &E5 N5 .

READ_EN: {5,

OD_EN: 4THFItk.
PULLUP_ENB: #T7FPull-High.
PULLDOWN_EN: #T7FPull-Low.
RD_TYPE: i HU A7 3 8 .
PBEN: #J/FPWM/BUZZER.
PBDT: PWM/BUZZER# £},
WUB: ] Ffport BMfi .
SET_PBIF: port B Wifihr&.

EX CKl: #FHS b4 o

PBEN
PBDT OD,EN~I>O—L
LATCH
I0_SEL D f——| 1 PED>
mux L To
2] D
k4
[
LATCH — s
WRITE_EN P
/a—REA D_EN 2]
DATA_BUS <] mux | PULLUP_ENB
1 \_‘ |
F—PULLDOWN_EN
RO_TYPE

100K

5 i .
SET_PBIF J B _CKI 1

WUB o

Fa

—READ_EN

7 PB2 ZEiRHER
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IO_SEL: #&E 51 B i A sl
WRITE_EN: # 2k 5 N5 .
READ_EN: {5,
OD_EN: 4THFItk.
PULLUP_ENB: #JFPull-High.
PULLDOWN_EN: #JFFPull-Low.
RD_TYPE: 455 A7 518 o
PBEN: #THPWM/BUZZER.
PBDT: PWM/BUZZER% %} .
WUB: #T7Fport B .
SET_PBIF: port Bt br &
PBEN
PBDT—‘ OD_EN~l><>—L
- 7
LATCH
I0_SEL D — 1 “"] PB
. o]
¥
LATCH §
WRITE_EN D
,/45___REQD_EN 0 PULLUP_ENB
DAaTA_BUS mux -
\\\I . |
F—PULLDOWN_EN
RD_TYPE
x
&
g
SET_PBIF 1 _J 1
DFF
WUB o J—READ_EN
K8 PB3 5tz R
32 Ver. 2.1 2025/08/27



ATW

IO_SEL: #B{E 51 & Py A B i -

AT8A513H

WRITE_EN: #5551,
READ_EN: {55 .
OD_EN: TH IR
PULLUP_ENB: #TJ¥Pull-High.

RD_TYPE: &£l sk -8t .
WUB: #]FFport BMfif .

SET PBIF: port BM:fiEkr .

OD_EN
LATCH
I0_SEL P [—

PB
milbat

k4
&
LATCH — E
WRITE_EN D ————————
/a——RE AaD| EN o)
DATA_BUS <]
1 ]

PULLUP_ENB
Exrl ‘
RD_TYPE
!
SET_PBIF

DFF

WUB

o 4—READ_EN

9 PB4/PB5 45 HE

33
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3.6 SERHTO

ENFASTO J2& 8 frih I sz Nt 2%, FEh 2777 2 TOEN (PCON1[0]) F7T HF#lFE . B N BN 8 TO K& e HAIahft . %
HSE I 28 TO B 02 57~ H AT EUE .

SERTBSTO B S5 AR 48 27 /7 28 TOCS Az, LCK_TMO (TOMD[5] 5 TOMD(7]) 2] LLAFE A I . #MBIAIAZEX_CKI
SRR B MR 5 28 A0 k4 . 29 TOCS 0, 48 4 b 23 430k 1 9 1F 2 I 35 TO B £ . 29 TOCS 2 1 HLCK_TMO
N0, EX_CKI &8 41F 2 i 23 TO IH4hJi. 24TOCSZ 1 HLCK_TMO iy 1 (GEI #8TO SRIF LA E N 1), Sk
IR 2R (I_LRC)HiH T BRI N . (HiEZ%5 K 10)

ERTEE TO BHBHE TOCS LCKTMO SERTEE TO SkyE
Instruction clock 0 X X
0 X
EX_CKI 1
X 0
| LRC 1 1 1

£ 11 TimerO By fi E A

BOREX_CKIFILI ERARIR 7 240 %, 2747 22 TOCE (TOMDI[4]) £z 7] AR I i 28 T0. 4 TOCE#R 1, EX_CKIE
P w A b ) BRI e i 25 TO. E S I 28 TO WP JE M (4 F AT, W0 SR 27 47 88 PSOWDT (TOMDI3]) £
BOIEZ, EREETO HHEh R ml DL o A2 PO 0. #E 4R 2 7EPSOWDT S A 0, FilZrAiids PO £x ¥4k e 3 &
BIEETO, HSEPUTIRS EHIERR. T AnasP0 (¥4 %202 i 27 /7 #sPSOSEL[2:0] 7 1:2 $] 1:256 FTikE .

BENGERSASTO 207, €M 2 T0 B e JE BN S 18w [F 20 o i REX_CKIBURIR 5 #5502 bl I oK 24 F & i 28 T0 i
PR, P AR AT AR AR I A A, A S SRR TR SRR A A I A A e R TO
s S e A Bk, P 063G ' AT8AS13HTI /3 424 PO B I 25 TO, T AP0 [ IR ARG DT 4, BB T
(EX_CKIZIFg A i) v DL A XA B f . ST e 720, @ #8T0 BB A 2 5 A shm L, fril
EX_CKIfF4i N A2 0] DL T8 A B i NEX_CKI 1438 5 K AR A e il R i

MERETO i, FAEESTOIF (INTFOK N 1 IR ER 28TO KB H . (R FAEESTOIE (INTE[0])AL
H5GIEHBIEN 1, SRFFRBFIER, FHRATHBIRSEF. HBEASA 0 BITOIF , TOIFA & #ER:

ERTESTO 45 HEE SWD T+ F:
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l ——» Data Bus

EX_CKI Instruction Clock ——»| 0
'-_'.0

re MY D> MUX >  Timer0 [ Tor
_’1

0
LCKTMO DJ
TMO CKS
0

Y

WDT MU X » Prescaler0 1
: - WDTIF or
Configuration Word, WOT —» Osc. 1 MUX Reset IC
T T »(0
T PSOWDT PSOSEL[2:0] T
PSOWDT
WDTEN

10 TH8T0 SWDTHMHER

3.7 Timer1/PWM1/Buzzeri

SERTEST1 2 B e P1 1) 8 Arifi e i 8%, HAaMiE gl mEEn) . e 28T ik v LU 72 AEPWMA1
it 5Buzzer! $ith . 5 NER 8T FHEAE N ER 88 T1 BT AT rd) 5@ m 8 T1 58 . SBUER 28T1
BN ER 2T BTN 2

ERTES T s HE RN B s :

T1CS
IPS1EN  DataBus

Instruction Clock
—>»i0

EX_CKI MUX »1

ToE ——) >l MUX |—>»  Timert |——>»T1IF
L
—» Prescaler1

T

IPS1IEN  PS1SEL[2:0]

11 ER AT S5 HHE

SE R AR T AR 77 2UnT LU 37 A7 28 T1EN (T1CRA[ON AL 5 BROG A . e 28T 4TS, & (i Bl 2 e 27 47
#T1CS (T1CR2[5])or ik E 248 A I B EEX_CKIIAL. HT1CSH 1, EX_CKISHIERE S #iJi. MT1CSH
0, JJEH5-4 I L il MEX_CKIBLEI, Jb g 83 T1 A XL 2 & 783 T1CE (T1CR2[4]) Az ik 5E .«
X TICEN 1, EX_CKIf & BMRE B 20l @ 88 T1. UMT1CEN 0, EX_CKIMIME 2 i 3% Wkt 2 kb i i 2%
T1o WFEPYRS B 25T 280, B AasP o] LLE—B X4 B (i e, T EsP1 Al#E S N 0 2%
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1724/PS1EN (T1CR2[3IMLFTIF, #17F28PS1SEL[2:0] (T1CR2[2:0])fhz il PLyesE H/rE1% 1:2 F| 1:256. Current
value of TiZri#EP1 H A 4 v] LLEE HH S L 27 47 25 PS1CVELAS

SENTEETA SRAEPI R AR Pl R 5 A . UFFART10S (TICR1[2]) Ak 1, RUEHHRALL.
R AR eI 25T 2 WA AE 2 A7 4 TMRY AT UR(E 8 sk v %02 0x00. 4745 T10S (T1ICR1[2]) 8 0, FoR
EEAME IR S EAE, FASRTIRL (TICRINNM & e F— ANt 5 ia. MTIRLAN 1, fBf7E0E
TR TMRA WA 1 2 4 BB A7 NI AAE T 4R N — /Nt 2. UT1RLA 0, ERF25T1 M OXFFIF4E T~
— AN L

MER AT R, AP fE A8 TIF (INTF[S) AL 85 € N 1 FAR Bl e B 28T A R i S . i R ar 228 T1E (INTE[3])
M SGIEFM R ERN 1, RAEFEBIER AT R WIRS T . BEREAESAN 0 ZTIF, THFASHIER.

SENS ST I P 0T B R

Timer1 Value 0x66
T1EN
T108=1, TIRL=x < 0x66 > 0x65 > 0x64 > s < 0x02 > 0x01 >< 0x00 > OxFF
T108=0, TIRL=0 0x66 > 0665 > 0664 > oo
T108=0, TIRL=1 0x66 ><0x65 > 0564 > e
T1IF ,—/V\_

Clear by firmware

12 ERHT1 WEFEE

2 %17 8PWM1OEN (T1CRI[7T) At ® N 1 HECE 7PB.2 £PWM, PWM1 %t & ff ] T 1/OIPB2., 24
PWM10OEN=1, PB2 < H 3l RN . PWM1 it 175 3RS 2 H ZF A PWM1OAL (T1ICR1[B]) AL E . 4
PWM1OALN 1, PWM1 fi i A% L F; PWM1OALN 0, PWM1 NILE E L. PWMA (5 28 -5 iR 41 2 A 4
TR o b 25 LR A A7 2 PWMADUTY R E - 4PWMADUTY A 0, PWMA % S o300 - 4PWM1DUTY iy OxFF,
PWM1 i #2208 255 sERTERT1 e, Wiz 2 HTMRY WG (E AT E . PRIk, PWM1DUTY#U{E 2 2/
FEETTMRT. PWM1 K945 HIHE 0T

Timer1 Value —p

Comparator PB2

PWM1DUTY —M

PWM10EM
PWM1OAL

K13 PWM1 Z5HHE R
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3.8

MZFAFASBZ1EN (BZ1CRA[7]) e 1, HHXT M IHC B 7PB.2 2 iS22, Buzzer it nf LAZEI/O FIPB2 {#
. MBZAENYE N 1, PB2 ¥4 A HC N H . BZ1 B2 & t 25 77 3¢BZ1FSEL[3:0] (BZ1CR[3:0])fv% 1 5 7
PARTAE B 28T St s T 45128 P1 #i il . 24BZ1FSEL[3] N 0, T #igsP1 # ik o774 BZ1 M. 4
BZ1FSEL[3] 1, &R 48T i gt A= 4EBZA vt . S 7 PR B RS, R MEH 2 1:2 21 1:256.
Buzzer1 S5 MIAE KU1 T FioR:

BZ1FSEL[2:0]
Prescaler1 — 0~7 MUX —l_>
0
PB2
MUX —
[
Timert — 0~7 MUX BZ1EN
BZ1FSEL[3]
BZ1FSEL[2:0]

K 14 Buzzerl Z5HHEE

AR

A ERIREN (IRCRIOD#REN 1 /5, 2= ELLSMARRIG PBY 2 Hal Ol HIRENIEZ, PB1 52l
EHEE R, O — IO,

LIANRF PR L H FFREIRF57K (IRCRADALFk#R . MIRFS7KA 1, AN E IR Z 57KHz; H4IRF57K
N0, A E 38KHz.

CLAMRBE TS BIRAS (B PR ) AR PB Y i BT RH AT I . A28 IRCSEL (IRCR[2])hi 2y 1 HPBA % th #udli y
0, ZAMEIHIIGAFIEPBT. M7 7 4IRCSEL (IRCR[2])hiy 0 HPB1 fii i 4y 1, AR BBKAZIEPBT. 41
AR IR U T BT

IRCSEL=0 IRCSEL=1

PB1Data PB1Data r
IR Carrier IR Carrier

K15 ZLANR S I vs oyt Hodhs
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3.9 [hEERTHRINAE
3.9.1 ThREMREIL

o RILEA.

® (IR (LVD) FlHili.

o NEMMHEREIE VDD —EIEASHE L.
® LVD H1i#r.

3.9.2 FLIERES

ATBAS1HFE ML & Fi Ul L 45 77 =0 H T LU B AN SRS i e o LR 8% 1 AR SORH AN s AR B AN AT BL5 GPIO L 2,
CMPEN(Z 17 #PCON[2)) T J8 FH AN ZE I LL e 2% . 24 CMPEN=O(ERININ), LB 28922 ] . 24CMPEN=1 i}, Lb%

wA M. EEERT, WAEZ BRI, SR I T K.

PS[1:0]

PBO—— 00
PCON[2]

Vref ——f 10

PCON1[g]

PB1— 0o

—— 01
Bandgap — | 10

Vref ——» 11

NS[1:0]

16 A AR 1A

EE L #s B IEAH S A\ TP S[1:0]% 7€ (%5 /7 #s CMPCR([3:2]). &£H& 1T K-

PS[1:0] IEARRIA
00 PBO
01 -

10 Vref
11

F 12 IEAHENIEFE
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EC 45 3% 1) S AR B\ FENS[1:0]# 5 (%7 7 2§ CMPCR([1:0]). A& N fron:
NS[1:0] RARRN
00 PB1
01 -
10 Bandgap (0.65V)
1 Vref

®A3 AR

AWERIIETT LIRS U AR O 4550 . — Mol A AE s 40, D — Ao SR e A . BB R T DAad
I LVDOUT (75 17 #sPCON1[6]) AT A . Jy 1 4Ry thi A b i LB vt 15 B CMPOE (%7 /7 %+ OSCCR[6]) / 1,
SR PB2 R LA st A SRS

3.9.3 thEEs S HE (Vref)
WSS i IE Vref HisRICHBE Y B4, M TRIAFER NS H AL, lid RBIAS_H M1 RBIAS_L Wl ik#

Vref B85 B & /ME.,
LVD #rEN & B &AL,

M LVDS[3:0] Mk 64 MHKHEHPH—1. 24 VDD HIETFEIKT Vref I,
s arfrasfi LVDIF BN 1.

UEAh, SRR A5 R 5 R E A R, f5 B bBas . #5 LVDIE 1 GIE EOY 1, Mz Wi K & g i

VDD

RBIAS_H
LVDS[3:0] ——

RBIAS L

MUX
Vref

LVDS | To request interrupt
(vrefy + D |—LVDIF

Comparator C

' [iw]

LVD output
PCON1[6]
Bandgap

17 Vreffif {158z & LVD 25 MIHE K]
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FE PRI R IRE A A B H 2 B S Vref, #4E RBIAS_H. RBIAS_LFILVDS [3:0]M 64 5% Hi L bk

A WNERMR:

Condition
Vin- = Vref(V)

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

TR : Vref fRZE57+0.1V,

ST R AL TR AR A NS R R (Vref), OB AT I T M YR f IS . 2 S Il B A\ R0 B O A S i i ik
#E (0.65V), AESInfin NIER B NS HLH 2 A (Vref) I, LU AR i s v e 5 0 B ) A8 0 AT L AL

FE2EE 17 VrefWifFiER: K LVDAE HIHE R :
® OUFEHRACT BN, AN 0,
o FLUEEE R E T RER, A 1.

3.9.4 {EFEMEAEIN (LVD)

£ 14 ZSEHHEIE Vref EHEE

AT8AS513H1 HL JE A I 2% (LVD) Py BAG B 77 B Sk v, HERRRE VDD L. N 14 BORS S B EAS I f %, 1k
JIEL R PR R AT LR . 4LVDEN(Z7 /£ #¢PCON[5])=1, H.VDD i JEE 1% T LVDS[3:0]%E B ILVD Hy JE I,

LVD#i H &A% . anRLVD Wk s A,
AL, LVDSERER A5 AT PLE

LVDH Wrbr ks
it %5 147 28 PCON1 [6]HE 4T #6141 .

AR, WERGIE=1, e e P AT IR S5 FE .
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LVDH Rk F
RBIAS[H:L] | LVDS[3:0] | LVD Voltage (V)
00 0001 2.20
00 0010 2.40
00 1011 2.60
00 0011 2.80
00 0100 2.90
00 0101 3.00
00 1101 3.15
00 0110 3.30
00 1110 3.45
00 0111 3.60
00 1111 3.75
00 1000 3.90
00 1010 4.05
00 1100 4.15

# 15 LVDHEik#E

AR P AT A P
#—3# 1 RBIAS[H:L] & LVDS[3:0] %% LVD Hi /%
Fob B CMPCR = 0x0A
=  &H PCON[5]=1 (JF/3 LVD)
00 M PCON1[6] #:# LVD R
KB HEEEMNAGAEE,, 52% LVDS[3:0]/7, FHEL 50us (@FHosc) 7 72 IEHHI KA -

3.9.5 LVD i

24 VDD HEKT LVD HERS, LVD brEAk &2 ME, Ik e LVDIF Eh 1.
Ak, e s R SR EA RN, Kok g, & LVDIE 1 GIE BN 1, WHZHWriE RKSpmR,

3.10 Bl M3 (WDT)

ATBAS13HH A — AN B (KA SZ AR as WD T E A - 1 TR % 4 5 B R FRER To oK, e AR AUE 0 BN
P WD T e 4k L TAF

WDTREHE FC B 7 R a2t k. MWDTHECE 71 (R, EREFHATERE T, HEER AT LLE L 74
WDTEN (PCON[7])fz k4l . sbak, WDTRER 5 IALH] AT LR ALAT8AS13HE At H 3 —NEC B 7715 W e 1+ B
WK [FR, fEWDTHER G, ZF74#8/TO (STATUS[A])A K #iE BN 0.

WDTHER & #AR IR I ANIC 8 7ok e, AT AE 3.5 = Fb. 15 = Fb. 60 =Fbak 250 =Fb. Gk s 4isgs 0 4
BeZAWDT, A DAZEKHEI B, Gl 1 B AR 8PSOWDTAL, T/ 4iigs 0 4 rBlaWDT. i #iss 0 it
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3.1

WDT) 445 b B 27 77 28 PSOSEL[2:  O)fi ks, By TWDTHEEN HLM . W RWDTHIN % 52 A2AT8AS513H, 434l
ZM1: 13 1. 128, HUWBEWDTHE 4 BAT8AS13H, Mg ZEM 1. 2 3] 1. 256,

AT G 0 7 BCZEWDTHRE,  $14TCLRWDTHE A RHIEERWDT. FisrHias 0 Jf HA &/ TOWRELN 1.

WA IR B WIWD TR LS, [EWDTIHER 5, ZAF2WDTIF (INTF [6D)AE & E N 1. WRFAFIHWDTIE
(INTE [6)LFIGIEN # R B N 1, NIRRT~ lbrig=R. E2IE % 0 5 AWDTIF, WDTIFA &4k N 0.

eil i

ATBAS13HEEHE —Fhrflly: — P2 B AE Ry, S5— Mo . B W AT R A INT SIS o B2 A B ) DA
Ay ik

TimerO i {57 7 W7 .

Timer1 & 47 71 .

WDT H 7 .

PBAi N A 3 i .

AP TN o

LVD 7.

GIERR 2R Wi febr &, LAUN 1 4 REMEREREFh T ThRe. GIEW LUELENHE @ E, EidDISHELIEER 0.

PUTEIELINTG, TRGIERE 1 LB NE, F—Ki54#0E Mk 0x001 528, FIRT, GIEX HAT8A513H
HahiEBRAE, XEp7 I E R Wi kA AR IR R IR 5512 P e a — 25 P8 2 L AUERETIE. $#UTIL$E ¥
WEGIVERN 1 FiR 8] R UG HATIRF o

MR AATAT L T, R Whs S A AR A INTF A R R BN 1. ZALERE K 0 5 N AL BT 28 BR
ZFo B, AT DU S R 27 A7 2 INTE SRAF R A 0 5 RS ik sh 5 8 . TR R U b Wi s 2 A2 45 INTE
A RO BEE N 1 B, A BB R bR & o SR P W R a7 A2 AR INTE AR R AL e B o 1, GIEH A 1, KK
AR, R 2454 K M 0x008 HEEL. [FIRY, AT8AS13H¥: H 3liERR A AF ae GIER A E . 05 /4B S
BT, WTRMERHENHESE TR RS T I — 484, WGIERE N 1, I RVrHAR b iS4 i o i
AT8A513H. 84 RETIELAUZ W IRSIEF G — %184, EXRGIERE )y 1 HiR bl FIRHAT P51

F P R = ENIFE S AN EERERETIE S 4 2 1, KNP W AR 45 72 7 H FOENIFE 2K ik & W, (HRETIEXTEISR
Bk H S TE B N E R b AL B, DRI b b RS T RE A R TE

3.11.1 Timer0 Bifr A ¥

Timer0 i (M 0x00 3| OXFF) % BT TOIFA . (R TOIEMGIERE N 1, NPT A riEK .

3.11.2 Timer1 f&hr W7

Timer1 547 (N OXFFZ] 0x00) K% B FAras T1FAL. WRTUEMGIERE N 1, NIEALH AP IHE K .
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3.11.3 B 1MHEe kT

MWDTHEIN H A B 7k BWD TR = A Wi SR I, el B B A7 2s WDTIF . IR WDTIEFMIGIER B N

1, DUDRE AR 2 L BT 5K

3.11.4 PB #INIREHER H b

4PBx (0 < x <5) FCE AT EARR )F A7 s WUPBXAL BN 1IN, 1X e 5E /O 5] b i1 Fa AR A
WHE T aPBIFAL. WIRPBIEMGIERE N 1, NP ALBLIE P INriE R . 7571 2PBO A5 E i P4 fb
ANAMER R WTIN AN bR B EISH 42 1EPBO HISFAZ {21 .

3.11.5 #hE i

RAEEIS=1 FIINTEDGHIEC &, /051 IPBO %k & i Rul sk i B 2 A48 S INTIF, GRINTIEFGIERE N

1, DK AL PR A T 5K

3.11.6 LVD Hlr

VDD SR TLVDH RS, LVDAREALH m MK, w78 LVDIF=1. W RLVDIEFMGIE®RE N 1, XA

TERREPALEE .

312 fRIEE

K NAT8AS13HE MBS £HIC, B &R (Frosc) FUEIRS) (FLose) FIEFEIENRGIRY (Fosc). W HEFHoscH
s e N ERCIR 2% (I_HRC). A H{EFLoscHI#RY 2% /& W EBIERCIRZ 2% (1_LRC).

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

Configuration word,
High IRC Frequency

20M ——
16M ———]
] p——
A —— ]
2 ——— -
1 ——— -

WAL

I_LRC 32768 Hz ———m

18 AT8AS13HIE AL & 4517

SELHOSC
(OSCCRI0]

l

Frosc
-

|

FLOSC

ML

Fosc o

Configuration Word,
Instruction Clock

|_ HRCHi AR H =4l & 7ok e, WLLE 1M, 2M. 4M. 8M. 16M&k 20MHz.

FIN =T
4o | e
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kR LRCHY, HAMFKLL 32768Hz A H 0o

R % A7 23 SELHOSC (OSCCR [O) A2 AIME, 7T LLiEFEFroscEiFLosclEAN R4k % Fosce ¥SELHOSC A 1 ), ik
HFFrosclF NFosc. HSELHOSCH 0 B, #%FEFLosclF NFosc. — EfiEFosc, RIFHCE FHIMEH, TESIHFINST
7] PAs&EFosc/2 BiFosc/4 .

3.13 TEER

AT8AS13H L 1 DU 1 5 2R E il 25 A L A5 48 FE AT A, 70 A IR A o 1 e p 2 AR LA SR e REASE
o IEHR MG RIS AT, MRl i e OV IRE R, DB IhAE. RN, AT8AS13HK (%
LR RaAE, Br 1 45 TO/T /5 [ 1M 5E I & LUE WM R . fEBERRAE ST, AT8AS1 3HS MEHK FL 2 S 1F
IR I A A A PR ORI R

VU Fh AR I N B s

3.13.1 EFE#ER

Reset Event :

1
-POR !
-BOR !
-LVR !
-RSTb pin enter low state |
-WDT timeout |

i ————

Ore of Reset
Event is occured

!

Reset

Reset Process is complete State

Startup Clock=Fast

Startup Clock=Slow

'y

N

Reset Process is complete

One of Reset
™| Event is occured
- |t
r _______________
Wakeup Event : 1
-WDT fimeout infemupl |

|
|
: - PB input change intermupt |
|

- INT interrupt

————————

OPND[1:01=01

OPMD[1:0]=01

SELHOSC=0

SELHOSC=1

OPMD[1:0]=10

SELHOSC=1

OPMD[1:0]=10

Standby

SELHOSC=0

One of Reset
Event is occumed

19 PO #ERAEAR

_____

-PB input change interrupt

Mode

: ?

(] )
: :Wakeup Event: |
___________ !-Tom overﬂuwinterrupt:
1 -WDT interrupt :
|
[}

1
: -INT interrupt

—_—————

KA Z A F I A EALIFEE UG, AT8AS13HAE 71 IE A B 8 A = R i P ATRE 7 . B B AR f5 ik
PR i S e B e g o W R B BN B o1 HRC, AT8AB13HKHE N IE H A 2K, i 5 2 3hist &b A1 _LRC,
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3.13.2

3.13.3

3.13.4

ATBAS13HHHE N . (EIEH A T, IR = RE T LA Frosc B N R Gi R, HIWFELE NI AR MR

R R RO AE b B AT B B AR SR ORETBU RS LR R 5E BRAT8AS 1 3HG HE N IE # A5

® A IIAT IR I T FroscMI BT M ISR T LA 3 B ARHE AH N (¥ AR A BB A7

® Frosclikt TEEIRE BT

® ICH#iHS 0 %17 #$SELHOSC (OSCCRIO])fr {1 #: i s i X .

® |CH[iHid 4L 25 17 4 OPMDI[1:0] (OSCCRI[3:2])f7 1) 45 A A Al ml A AR A5 5K

® TSR BRI NI, AT8AS13HAE IS AT IEH AR U AT [ I J IR b o AR & 0 IR B Timer0 I 811, 31X
eIt ¥ B LCKTMO 24 1 FIAH B BC B 5 Timer0 Y5 E A 1 KRS

&
WS 0 £ /FSELHOSCAz, AT8AS13HKG#E NG d . AEMUEMBT, N TTEIIFE, FloscHiii R4t
7w BT AR FRICIE AT . JR1M, Frosc¥ AN 4x F B IAT8AS13HIC I . (AL Eg i, /Al 0 B4
#STPHOSC (OSCCR[Nf ik — b R Ih#E. (HF MR, bk N1 538 X FRHE 1k Frose, WAZU5EREN
TR, SR G I FHoscBIZ L AT A 2 4k 4k
® JRAIAT I T Frosc I HTA MBI AT DL 3= 2 AR AH B AL A BE A7 o
o HiIE 1 ZEHEIERSTPHOSCHL, FroscH] LA#E =M.
® [CTlilid AL 2 AE 4 OPMD[1: ORL ) J LA 2 ml AR A X
® [CHlilit’s 1 EH 74 SELHOSCYI# N IEH .
R
WL 5N 10b 2 ZF 474 OPMD[1:0]42, AT8ASIBHK AR .  JRIMT, ERHUET, Frosc A 2x H N
AT8A513HXK ], HI P bk MK IF BN 1 EHAEIRSTPHOSCAL, LME IEFrosclk &% &5 17 d . KB4
ATBAS13HIM MBI 224 5G], WITOEN/T1ENALAE B & Ay 1 e W &84 v ia . Kk Timer0/Timer1 25
ATSAS13HAE MR, R /H 2 %7 2 TMRO/TMR1 . FinstATH T Timer0/Timer1 {3t it B 1M &
® 5 A BAT 145 LR — L8 S BRI TT DURR S AR L (1 AR At A7 B0
® HME AN 1 EHFIERSTPHOSCHIFroscH] LAt =],
® FroscliREFGIR I FrELE .
® it LU AT IR WLICATE g S AR e i

(a)Timer0 ¥ i Wr/Timer1 &6zl (b)E 11 i (c)PBHI AIRA s b (d) & AE INT &M o b

(e)LVDH1#7 .
® TEMFFHIBIAMEE S, WSELHOSC=1, ICH# [ IEFH, WSELHOSC=0 MICH: & 2|18 d =X .
o NEHWMERGHNX (EHBNSH/NGH S EF), FHAER I R #E AR

HERRAR
JEL AT SLEEPE 485 N 01b £ & 17 #8OPMD[1:0]1, AT8A513HK ik NHEIR A . 7EE NIEIRIE S, &
17 22/PD (STATUS[3 AL N 0, ZFA7E2%/TO (STATUS[A) K 3 B A 1 HWDTHHE B R 45 1k
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FEMERRAE T, A ] BB R R, 48240 AT 2% 1R A HAT8AS13H H i

MERR AR R ATSAS 1 3H AT L At f 44 B AR 2
o fRAPUTELL, FrEANERHEA
® FroscHlIFLoscH & #l H 85 14

® I LR AR IRV ICAE R M B AR AR X o nde g «

()& T i il (b)PBHI AR LA FIBT ()& AINTAES I .
® JABEMRKMNEf5, WSELHOSC=1, ICHf[nl & F|IEH i, WSELHOSC=0 MICHK: [nl & 218 H 5.

TR

B YU TE [ — 15 S 1 B 2 STPHOS C N LEHRIE 7.

& AEWHBARIRG I (LW PMRE MG LD, IR — I AU

I SRR R R . (AL,

3.13.5 MRz e i e
B R A 2 1) e B A2 B I [A] A 16*Fosc, H T RN IS T FroscB FLosc i 7EIZ 4T, R TG 75 N MU 20 e i A2 52
I 1]
TEAT8AS13HIFE N FFHUAR B ERRAR 202 /T, P 7] PABUTHE A ENI. TEXFE LT, AT8AS13HNE Bk 2tk
0x008, LAME7EMEE 5 $hAT T AR S5 FE o A SR AE HE N A5 LRSS 2 sl R AR B X 2 RO AT DISIHE A, U 7E MR J B
TR %44
3.13.6 HAEERR
T F R EE MR T -
AR IEHEAER B AR R REARAR S
Frosc fiifie STPHOSC STPHOSC 5% ]
FLosc {#ige f#ige f#ige %
B4 AT PAT PAT =1k fe2 1k
T 3% 0/1 TO ffifE / T1 ke | TOffife / T1 ffife | TO ffife / T1 ffife R
WDT WIAMWDT S A | &IAIWDT R | &AWDTiRE | EBIMWDTERE
Hee itk R fE A7 PR REAL B REAL KT
- Timer0 ¥
- Timer1 T
- WDTHBER}
R - WDTti -PBiﬁiDEﬁz@E
- PBHIA 1 250 i
-
-LVD
# 16  BIER MR
3.14 Bfr
ML AE—E AL AR AR, AT8AS13HE 2 N G AR A IEFFUEE A1 0 1E
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VDDA B FAVER, HIL RSN
AR BRAR T B A s R R, IR B AL,
RSTb 3| i NI HL

WDTHEH &1

BRAN, BT WS ARG ER A, A7 dl SR IIR O IIRE B R FE A S . IR AL/ TOR/PD AT LAARHE R A
FERAIIRE . [TORM/PDFME A HAH R F A FBIE L F

Event ITO /PD
POR, BOR, LVR 1 1
RSTbE N7 (TAERZED AR AR
RSTbE {7 (HEARRZ) 1 0
WDTi# = AL CTARRE) 0 1
WDTE S A7 CRERRIRZS D 0 0
HATSLEEP#E4 1 0
#ATCLRWDTH54 1 1

F 17 [TOF/PDE A F b
SRS, AT8AS13HK & TF MG AL . T R ARG 3, R SR — e ARG e . X
A JE IR AT m AL (], B AR E T R E, XN AT B2 140us, 4.5ms, 18ms, 72msEf 288 ms.
W dsfa s, AT8AB13HNK It — 5% F5 Fosc 116 AN4HEIA (OST, ki & /o shintin)), A7 25 .

YLD
POR
R3
LUR | —niT
LYRERN—]
4
FE3 —lPabRST rs
RETEM—]
= CHIF RESET
I3
D TRS T A N | S e S W
WO TEMH— |_ reset taime| Time FU_CLE
I_=
CLOCH
—SET_TOE

20 U AL HL A P

NfEVDDZE TS, @ HRSTOE M, A,

o FWRIHEA KT 40kQ.

® R1{fi=100Q ~ 1kQRF, KFH KR, ESDEHAE SHEANE LG,
® KD fEHZC REFEVDD i HB PRSI .
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VDD VDD
DZS R%
R1
ANN— RESET
Cap——
0.1uF
v

K21 AR AR
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4. HEWE
AT8AS513Hy % it b R 7 #2411 55 M5 K IITE L -

BAERF BAERF
He BiE A |t #He BIE RA#| &
112 1|2
FARES BEAR#ES
ANDAR | R | d |dest=ACC &R 1 Z | |/ADDAR |R| d |dest=R+ACC 1 |1ZDC,C
IORAR R | d |dest=ACC|R 1 4 SUBAR |R | d |dest=R + (~ACC) 1 12ZDC,C
XORAR | R | d |[dest=ACC & R 1 Z | |/ADCAR |R|d|dest=R+ACC+C 1 12ZDC,C
ANDIA i ACC =ACC &i 1 4 SBCAR |R|d |dest=R+(~ACC)+C 1 12ZDC,C
IORIA i ACC =ACC | i 1 Z | |ADDIA i ACC =i+ ACC 1 |1ZDC,C
XORIA i ACC=ACC @ i 1 z SUBIA i ACC =i + (~ACC) 1 12 DC,C
RRR R | d [Rotate right R 1 C | |ADCIA i ACC=i+ACC+C 1 12ZDC,C
RLR R | d |[Rotate left R 1 C | [SBCIA i ACC =i+ (~ACC)+C 1 12ZDC,C
BSR R | bit [Set bitin R 1 - DAA Decimal adjust for ACC 1 C
BCR R | bit |Clear bit in R 1 - CMPAR |R Compare R with ACC 1 Z C
INCR R | d |Increase R 1 4 CLRA Clear ACC 1 z
DECR R | d |Decrease R 1 4 CLRR Clear R 1 z
COMR R | d |[dest=~R 1 Z | |ARE#ES
FES NOP No operation 1 -
BTRSC | R |bit [Test bitin R, skip if clear 1or2| - SLEEP Go into Halt mode 1 | /TO,/PD
BTRSS R | bit Test bit in R, skip if set 1or2| - CLRWDT Clear Watch-Dog Timer 1 | /TO, /PD
INCRSZ | R | d |Increase R, skipif O lor2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 1or2| - DISI Disable interrupt 1 -
HIEEEES INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR R | d |Move R 1 Z Return from interrupt
RETIE 2 -
MOVIA i Move immediate to ACC 1 - and enable interrupt
SWAPR | R | d |Swap halves R 1 - Return, place immediate
RETIA i 2 -
IOST F Load ACC to F-page SFR 1 - in ACC
IOSTR F Move F-page SFR to ACC 1 - CALLA Call subroutine by ACC 2 -
SFUN S Load ACC to S-page SFR 1 - GOTOA unconditional branch by ACC | 2 -
SFUNR | S Move S-page SFR to ACC 1 - CALL adr |Call subroutine 2 -
TOMD Load ACC to TOMD 1 - GOTO adr |unconditional branch 2 -
TOMDR Move TOMD to ACC 1 - LCALL adr |Call subroutine 2 -
TABLEA Read ROM 2 - LGOTO adr |unconditional branch 2 -
#18 fRAW
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ACC: Zngs.
adr: BT F-4k.
bit: —A~ 8 fr FFAFEERIIALF L.
C: BEBL/AENL.
C=1, MVEIRLRAMAL, Wikie A KA.
C=0, MWEFRAARAEDNL, WILTEL KA.
d: H#z
Fd= “07, 4FAENACC,
#d= “17, GRAFANRTFH -
DC: ¥ fbric.
dest: H#ro
F: F PRI RER A7 45, F 169 Ox5~0xF.
i 8 1R A .
PC: fEFitsids.
PCHBUF: &7 it #ds i) mh gz ds .
IPD: YR bR AL
/PD=1, HLJEFFHBCLRWDTA AT .
/PD=0, SLEEP#4#4T)5.
Prescaler: T #ii#s 0 7344
R: RULHIFFPRIIRE A7 #7 4%, RIE9 0x00~0x3F.
S: SRR TIRED /7 a%, SIHJY 0x0 ~ OxF.
TOMD: TOMDZFf7%%.
TBHP: ROM& A7 H FrHidil: o
TBHD: ROME A7 H brkbbik (47 i £ s o
ITO: THi & tH bR &AL
[TO=1, HiJE - F+E3h4r CLRWDT 5k SLEEP #5845 -
/TO=0, WDT ¥t .
WDT: F&Ifjitif 4.
Z: EERE.
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
R ADCAR R,d FE Y ADDAR R,d
BEERL 0 <R K< 63 BRAEHL 0 <R <63
d=0,1. d=0,1.
ik R + ACC + C —dest Bk ACC + R—dest
JRAS 240 Z,DC,C RS F Z,DC,C
Pt B ACCHIRAFHEN Ny #5d="0", 45 P8 B ACCHIRMINE:: #7d="0", 45%AF
RIENAce; #d="1", ZERHENR ANACC; #d="1", ZHRENR
JE 3 1 JH A 1
%4451 ADCARR, d Z4451 ADDAR R, d
PATFR A1 PATFR A1
ACC=0x12, R=0x34, C=1, d=1. ACC=0x12, R=0x34,C=1, d=1.
PITIRS S PATHR A )5 -
R=0x47, ACC=0x12, C=0. R=0x46, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with
Carry ADDIA Add ACC and Immediate
TEE ADCIA i FE Y ADDIA i
EEAL 0 < i<255 BEHL 0 < i<255
B ACC +i+ C—ACC BAE ACC +i—>ACC
RA T Z,DC,C ARA LA Z,DC,C
| ACCHI 8 i 7 RpHCH AT vds, 45 Tt B ACCHI 8 i 7 BpEUny:, 45 BAFN
HIENACC ACC
A 1 J& 1
24451 ADCIA Z4 451 ADDIA
PATHR AR PATHR A
ACC=0x12, i=0x34, C=1. ACC=0x12, i=0x34, C=1.
PATHES A E AR =R =
ACC=0x47, C=0. ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bitin R
B ANDAR R,d B BCR R, bit
EEEL 0 < R < 63. BREEL 0 £ RXLGB63
d=0,1. 0 < bit <7
B ACC & R— dest HRAE 0 - R[bit]
PR FS M z PRAFE -
Sy N LY [PyAN ~ NES
1 ACCRIRIC 5% #o=0", R FERG A7 A5 19bitfi 0~7)i5 O
HANACC; #d=“1", ZERFENR" JE 3 1
JE # 1 2545 BCR R,B2
N HATFEA A
Hl A'\f?ﬁﬁ;d R=0x5A, B2=0x3.
PATFE A1 HUTH A 5
ACC=0x5A, R=0xAF, d=1. R_OE)'(;’ZE' '
PATIRL )G :
R=0x0A, ACC=0x5A, Z=0.
ANDIA AND Immediate with ACC BSR SetBitinR
Bk ANDIA i B BSR R, bit
HAEE 0 < i<255 BRAFA 0<R=63
< it <
Bl ACC & i—>ACC " 0 =bit=7
KA 7 Ed 1— R[bit]
IREFS --
B ACCHI 8 fii T I 57z 5 g VR 27 5L () bithr
JE A 1 JE # 1
245 ANDIA i 24451 BSR R,B2
HATHRAH: PATIE A0
ACC=0x5A, i=0xAF. R=0x5A, B2=0x2.
PATIRA G PITHE L !
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear
BiE BTRSC R, bit
BAE 0 <R <63
0 < bit <7
BRAE Skip next instruction, if R[bit] = 0.
ARAS T -
Wi B PLRFE 4, OBkt F—2%48
A
A
JE 3 10r2 (ki)
24451 BTRSC R, B2
B4 1
54 2
PATHE 2 Al
R=0x5A, B2=0x2.
PATHE A G
HTR[B2]=0, WHE4 1 AHAT,
FEFF HLAE IR 2 2 THIGHAT .
BTRSS Test Bit in R and Skip if Set
B BTRSS R, bit
HAE 0 <R <63
0 < bit <7
HelE Skip next instruction, if R[bit] = 1.
RS -
P B ArTE 4, A1kt~ — %44
A
7
JEHA 10r2 (#kid)
241 BTRSS R, B2
e 2
43
PAT G 10 -
R=0x5A, B2=0x3.
PATHE S G

HTR[B2]=1, M54 2 AthdTr,
B NIEA 3 T AT .

CALL Call Subroutine
1By CALL adr
B 0 < adr<255
AE PC + 1— Top of Stack
{PCHBUF, adr} — PC
RS T -
Wi TRFHA, BRI
PC+1
JEARRT. SRJ5H 8 fr Sz BRIk
APC[7:0], # PCHBUF[1:0] # A
PC[9:8]
Ji 34 2
2445 CALL SUB
AT HE A AT
PC=A0. Stack pointer=1
BUTHR 25
PC=address of SUB, Stack[1] =
AO+1, Stack pointer=2.
CALLA Call Subroutine
ERPA CALLA
BAERL b
AE PC + 1— Top of Stack
{TBHP, ACC}—>PC
AR T =
B TREFHM. ERR e IEPC+1
JEARRTI, SR 5 ¥ TBHP[1:0] M1
“% PC[9:8], KACC Iit{t 4 PC[7:0]
Ji 341 2
B3 CALLA
AT 1
TBHP=0x02, ACC=0x34.
PC=A0. Stack pointer=1.
PATHE S5

PC=0x234, Stack[1]=A0+1, Stack
pointer=2.
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CLRA Clear ACC CLRWDT Clear Watch-Dog Timer
TEE CLRA B CLRWDT
BEH - EEEL -
HAE 00h —>ACC #efE 00h — WDT,
1> Z 00h — WDTHi/r#ies (T
4?(@5:/”]7 Z :]] —);;g
_)
E C:«E;ﬂé RE AN TP B
}w%t H); 1ACC/a =, Zhr B E - /70, /PD
> ] HWDTH- 58 T4 158 . [TOR
#H CLRA IPDER &AL E 1"
PATFE A AT ~
ACC= Ox55, 7=0. JA 3 1
PATHEL )G 2445 CLRWDT
ACC=0x00, Z=1. PATIR AT
/TO=0
PATES G
/TO=1
CLRR Clear R COMR Complement R
B CLRR R TEE COMR R,d
BEAER 0 <R K< 63 EREEL 0 <R KX 63
B A 00h—R N R
152 P ~R > dest
PR M Y4 R Y4
Tt B FEBRREE, ZhhEE1” Tt B RZFAEAS RN, 45 5RAENd;
il 1 1 d-“O » HiRAFAACC;
2 CLRR R =1, ZERIFAR
PATHR A JA 1
R40x55, 7= 0. 24451 COMR d
R=0x00, Z=1. R—OxA6, d-1, Z=0.
PATHR A )G
R=0x59, Z=0.
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CMPAR Compare ACC and R DECR Decrease R
TEE CMPAR R Ty DECR R,d
(B 0 <R <63 BAEE 0 <R <63
e 2(d R-ACC— (No restore) d=0,1.
RS0 Z,C Ak R-1—dest
Ui I ACCHIRLLES : $ATACC-R, AigAs RIS Z
9 | Vi 4\1%‘:‘ iva - NN e
ACCHIR[IME, R ABZRAICH &AL B R, #d="0", L5572 AACC:
" 1 #d="1", FRFEAR.
JE 39 o 1
Z&45) CMPARR
4= A %451 DECRR, d
AT 1L - HUTHE 4 AT
R=0x34, ACC=12, Z=0, C=0. F:{OE' 8’1H”c;_1 e
PUTHE A s,
R=0x34, ACC=12, Z=0, C=1. REERIGK
R=0x00, Z=1.
DAA Convert ACC Data Format from L
Hexadecimal to Decimal DECRSZ Decrease R, Skip if 0
E DAA B DECRSZ R,d
BAEH - HAEE 0 <R <63
HefE ACC(hex)—> ACC(dec) d=0,1.
R C #HAE R-1—dest,
L ¥ BN 10 16 MR HC R 13 Spgsult =0
» = N N IRASES N -
WAL EIEA VAR LGS KSR
= 1t B3 R Jeihii, #7d="0", &5 47 NACC;
#d="1", G RHFAR, 4T N 0"
JE 11 1 Beid T 4454, #UATNOPIES
%445 ADDAR R.d P 330 2 Fi 4 BEARAT T A 301
DAA JE 1 10r2 (ki)
J e AT .
PATHR AT 24451 DECRSZR, d
ACC=0x28, R=0x25, d=0. s 4 0
ACC= =0. e A
CC=0x53, C=0 PATFE LT
R=0x1, d=1, Z=0.
WATHR A )5 -

R=0x0, Z=1, #E&HR N0, 84
2 kit .
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DISI Disable Interrupt Globally
B DiSI
BAEEL -
BAE Disable Interrupt, 0 — GIE
RIS -
1t B4 GIEE N 0, K4 Fhk
JE 3 1
%4451 DisI
PATFE LA
GIE=1.
PATIE L G-
GIE=0.
ENI Enable Interrupt Globally
i ENI
BRI -
AR Enable Interrupt, 1 — GIE
R TR -
Tt B GIERE N 1, JFa4
S 3 1
Z&45) ENI
PATTE A AT
GIE=0.
PATIES )G
GIE=1.

GOTO Unconditional Branch
1Bk GOTO adr
BRAEEL 0 < adr<511
ek {PCHBUF, adr} - PC
RS -
it B TR 4, OfL LRI L
= ANPC<8:0>, PCHBUF[1]Z: A
PCI9]
J& HA 2
24451 GOTO Level
PATFR A1
PC=A0.
PATHR A )5
PC=address of Level.
GOTOA Unconditional Branch
Wk GOTOA
BRAEEL -
B fE {TBHP, ACC}—PC
R -
Ut B TR S, ACCIEEEAN
PC PC<7:0>; TBHP[1:0] % A
PC<9:8>
J& 2
Z& 45 GOTOA
PATHE AT
PC=A0. TBHP=0x02, ACC=0x34.
PATHR A )5 -
PC=0x234.
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INCR Increase R INT Software Interrupt
Bk INCR R,d Bk INT
BRAEEL 0 <RZB63 ERAEEL -
d=0,1. AR PC + 1— Top of Stack,
PAE R + 1 —dest. 001h— PC
RZS R z IR A -
bl RIEM, #d="0", LIRAFAACC: 1 B AR 4 . R S KR ) S
#Hd="1", ZRAFAR (PC+1) FEARRTH, SR 5% 001HIH
JE 1 1 Huhk2: A PC[9:0].
ZE4A5] INCRR, d JE 3 3
PATHE AT Z& 451 INT
R=0xFF, d=1, Z=0. PATIE LTI
PATIES )G PC=address of INT code.
R=0x00, Z=1. PATHE S )G
PC=0x01.
INCRSZ Increase R, Skip if 0 IORAR ORACC with R
Bk INCRSZ R, d VEteR IORAR R, d
RS 0 <R X< 63 BAES 0 <R<®B3
d=0,1. d=0,1.
T2 R + 1> dest, 23 (B ACC | R—dest
Skip if result =0 PR FE M) A
R - L] ACCHIREIEH, #d="0", &5 117
B9 RoH, #d="0", 4 AP AACC: # AACC: #d="1", SIRAFAR
d="17, ZEHAEAR. 745 5N 0 Bk 30 1
> — B A 4T B A
Ji_l: %TEI X #L’TTNOP?EI ~ \H‘éwﬂ |ORAR R, d
J& A 1 or 2(skip) PATFE 21
24451 INCRSZR, d R=0x50, ACC=0xAA, d=1, Z=0.
g4 2 PATIRA G
a4 3 R=0xFA, ACC=0xAA, Z=0.
PATTE A AT
R=0xFF, d=1, Z=0.
PATHE S )5

R=0x00, Z=1, K458 K50, Bk
R4 2
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IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC
Y IORIA i Bk IOSTR F
(B 0 < i<255 (2 0<F<15
e ACC | i—>ACC B AE F-page SFR—>ACC
AR z RAFE --
A ACCHI 8 i~ BiS e g, &5 B s F LI e R A A7 4 O FIREL 45 ACC
f£AACC J& 3 1
J& 1 2445 IOSTR F
o . PATHR AT
l IORIA
: syt
i=0x50, ACC=0xAA, Z=0. WIERR: e
HATHRS G - ’ - :
ACC=0xFA, Z=0.
I0ST Load F-page SFR from ACC LCALL Call Subroutine
T I0OST F ik LCALL adr
(B 0 < F< 15 (1 0 < adr < 1023
#AF ACC — F-page SFR HRAE PC + 1 — Top of Stack,
AL - adr— PCJ[9:0]
, IRASEN -
o BACCIN A F IR G 12 o | |
[F Wi W KA. B HPCH AR
G 1 T, SRJEH 10 £ 57 B H | A
45 IOST F PC[9:0].
|
PATHR 4RI J R 2
F=0x55, ACC=0xAA. 25451 LCALL SUB
PATHE 2 )5 PATHR ATl
F=0xAA, ACC=0xAA. PC=A0. Stack level=1
PATHE A5

PC=address of SUB, Stack[1]=
AO+1, Stack pointer =2.
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LGOTO Unconditional Branch MOVIA Move Immediate to ACC
B LGOTO  adr EE MOVIA i
BEAEH 0 < adr < 1023 ERAEEL 0 < i<255
Y adr— PC[9:0]. PRAE i—>ACC
KA - RAT -
" Wt B 8 f oz BIBURE 45 ACC
ad T KB, 0G0 EIHCRA e 1
PC19:0] 341 MOVIA |
JAI 2 PATHR A
2545 LGOTO Level i=0x55, ACC=0xAA.
PATHR A PATHEAS )G
PC=A0. ACC=0x55.
PATHR S )G
PC=address of Level.
MOVAR Move ACC toR MOVR Move to ACC or R
[3E8 MOVAR R T MOVR  R.d
BRAEEL 0 <R <63 N 0 <R < 63
BAE ACC—R d=0,1.
IR - (s R — dest
P B ACCItfHZAR RAS R z
JE A 1 Tt B RIREZd, #d="0", &% /£ AACC;
2451 MOVAR R #id="1", ZRFAR. FHEHATIE,
BATHEA - EIRS I ZIEBERZE S A 0.
R=0x55, ACC=0xAA. JE 1
2= A .
aL}ELFg(*)H ZAEACC—O AA R MOVRR, d
—OXAA, ALLEIXAA. AT A1
R=0x0, ACC=0xAA, Z=0, d=0.
PATHR A )G

R=0x0, ACC=0x00, Z=1.
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NOP No Operation RETIA Return with Data in ACC
ik NOP WA RETIA i
BAEE - (0 0 < i<255
#HlE No operation. T i ACC,
ARAS T - Top of Stack —PC
Wi B THRAE IRAE -
EL . St o SURITRSPN
0 1 i WEHRE: 8 i R (4
Al NoP - ACC, KTTEHAPC, GIEFFE A
PATHR ATl 1
PC=A0 .
PATH 2 ) JH 2
PC=A0+1 24451 RETIA
AT -
GIE=0, Stack pointer =2, i=0x55,
ACC=0xAA.
PATIR L )G
GIE=1, PC=Stack[2], Stack
pointer =1, ACC=0x55.
RETIE Return from Interrupt and Enable RET Return from Subroutine
Interrupt Globally
B RETIE Ik RET
TVE - (B -
s Top of Stack — PC Befe Top of Stack > PC
1> GIE RAS T -
RAFEA - i TR, FRTEAPC
Wi W rRbTIR [A], AR T bR NP CJR] B i J& 39 2
RE P S 41 RET
JE A 2 AT G210 -
zé,&” RETIE Stack level=2.
PATHE A Al PATHE S 5
GIE=0. Stack level=2. PC=StaCk[2], Stack level=1.
PATIE S )G
GIE=1, PC=Stack[2], Stack level
=1.
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RLR Rotate Left R Through Carry RRR Rotate Right R Through Carry
EE RLR R, d i SBCAR R,d
BAEE 0 <R <63 BAEE 0 <R <63
d=0,1. d=0, 1.
H1E R[7]— C, R[6:0] - dest[7:1], (e R + (~ACC) + C — dest
C —dest[0] JRASEL Z,DC,C
it B RFACCH AL jki%, #d="0", 25
R fiNAce: #d="1", Z5RAEAR
b7 | b6 | b5 [ b4 [ b3 | b2 [ b1 [ b0 e JE A 1
RS20 C Z&45) SBCARR, d
I AT,
L] AR Efs: #0="0, 4R & s der
HNACC; #d="1", DRIEAR A e e
JE 1A 1 PATHE S )G
. RLRR. RiO)éF/‘I\E;LC=O. (-2)
TS A (b) BATFELHI:
A : - = =
R=0xAS5, d=1, C=0. E;?X%’ ACC=0x06, d=1,
2=l A . - "
iR AT 44
R=0x4A, C=1. R=0xFF, C=0. (-1)
(c) PATHE AT
R=0x06, ACC=0x05, d=1,
C=0.
RRR Rotate Right R Through Carry PATIR L
— R = R=0x00, C=1. (-0), Z=1.
ik .d (d) PATHEA AT
(511 0 <R < 63 R=0x06, ACC=0x05, d=1,
d=0,1. c=1.
S A .
BRAE C - dest[7], R[7:1] — dest[6:0], *“é{éﬂfﬁq y
R[0]—>C =0x1, C=1. (+1)
R
b7 [ b6 [ b5 [ b4 [ b3 [ b2 [ b1 [ b0 |
ARAS ] C
it B WHAIRIESA A #d="0", 4R
EANACC; #d="1", ZRFAR
JE 3 1
Z&45) RRRR, d
PATTE A AT
R=0xA5, d=1, C=0.
PATIES G-
R=0x52, C=1.
SBCAR Subtract ACC and Carry from R
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SBCIA Subtract ACC and Carry from SFUNR Move S-page SFR from ACC
Immediate
By SBCIA i 1Bk SFUNR S
(B 0 < i<255 (2 0 <8< 15
AE i + (~ACC) + C —>dest BAE S-page SFR—ACC
ARAS T Z,DC, C RAS -
Wi B WHAMACCHAE AL, 45 RAFAN Wi B TS UL IHIURR I bR 27 A7 45
ACC
G 1
J& 1 i S S
. . 25451 FUNR
R SBCIA| BATHR A0
(8) PhfT46 $=0x55, ACC=0xAA.
i=0x05, ACC=0x06, C=0. T é}é
P IRS S5 S=0x55, ACC=0x55.
ACC=0xFE, C=0. (-2)
(b) PATHEAHI:
i=0x05, ACC=0x06, C=1.
PATIE S )G
ACC=0xFF, C=0. (-1)
(c) TMATHEAHI
i=0x06, ACC=0x05, C=0.
WATHE S 5
ACC=0x00, C=1. (-0), Z=1.
(d) ATHELHI:
i=0x06, ACC=0x05, C=1.
PATIES )G
ACC=0x1, C=1. (+1)
SFUN Load S-page SFR from ACC SLEEP Enter Halt Mode
[EERES SFUN S iEk SLEEP
e (B 0 <sS <15 R )
#RAF ACC — S-page SFR 385 E 00h—> WDT,
RS R - 00h — WDT prescaler
Wi W 5] S TUTHIRF I R ZT A7 4% 1—-/T0
Y AD\/? 4l y
%491 SFUN S o ‘ )
HATHE AT - i B WDT%DJBHE}%H\%%(%%;(: ITObREN
S=0x55, ACC=0xAA. 0, /PDI&EZE, ICHENHEHR.
PATHE S5 JE I 1
S=0xAA, ACC=0xAA. 245 SLEEP
PATTR AT
/PD=1, /[TO=0.
PATHE A G
/PD=0, /TO=1.
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SUBAR Subtract ACC from R
Wk SUBAR R,d
BRAFERL 0 <R < B3
d=0,1.
PAE R — ACC — dest
PR Z,DC,C
PR R #ZAcc, #d=0", Z&REAN
Acc;
#id="1", ZEHFEAR
J& 1
24451 SBCARR, d
(@) PATHE 2wl
R=0x05, ACC=0x06, d=1.
PATHR A )G
R=0xFF, C=0. (-1)
(b) PATHE 2
R=0x06, ACC=0x05, d=1.
PATHRE A )5 -
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate
BV SUBIA i
AR 0 < i<255
E i—ACC —>ACC
IR F Z,DC,C
Tt B HHIRACC, ZEHRAFENACC
JE 1
Z&45) SUBIA i

(@) PATHEAHT:
i=0x05, ACC=0x06.
PATIES )G
ACC=0xFF, C=0. (-1)
(b) PATHE A1
i=0x06, ACC=0x05, d=1.
PATIR L A
ACC=0x01, C=1. (+1)

SWAPR Swap High/Low Nibble in R
Bk SWAPR R,d
BAESL 0 <R < 63
d=0,1.
B AE R[3:0] — dest[7:4].
R[7:4] — dest[3:0]
KA -
Ut B AT LTI, #d="0", 4R
HANACC; #Hd=“1", ZERHFAR
J& HA 1
2445 SWAPR R, d
PATIE LA
R=0xA5, d=1.
PATIEL )G
R=0x5A.
TABLEA Read ROM data
Wk TABLEA
B -
Bk ROM data{ TBHP, ACC } [7:0] —
ACC
ROM data{TBHP, ACC} [13:8] —
TBHD.
IRA -
Ui B ROM&E £ 454, M7 TWAEATBH, 1K
FHFANACC
J& A 2
2445 TABLEA
PATIE LAY
TBHP=0x02, CC=0x34.
TBHD=0x01.
ROM data[0x234]= 0x35AA
PATHR A )G -

TBHD=0x35, ACC=0xAA.

63

Ver. 2.1 2025/08/27



ATW

TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
B TOMD Bk XORAR R, d
BEAL -- BRAEEL 0 <R ZB3
HlE ACC—> TOMD ] d=0,1.
(e ACC @ R— dest
PRASFE -- . .
»\:»E!/u
i BT #A 7 28
i 1 v ) ACCRIRI “ Rek” &5, #d="0",
Ak ZERIEANACC; #d="1", ZRFEAN
%4451 TOMD R
PATHE S0 JE H#A 1
T(EMED =0x55, ACC=0xAA. e XORAR R, d
PATIRS )G TR AT
TQUID=0xAA. R=0xA5, ACC=0xFO0, d=1.
HATHR A G
R=0x55.
XORIA Exclusive-OR Immediate with
TOMDR Move TOMD to ACC ACC
B TOMDR B XORIA i
BEHL - BRESL 0 < i<255
ik TOMD — ACC e ACC @ i— ACC
IR - NS AL Z
-[’EEEU% iiTO *ﬁﬁ%ﬁ%ﬁ -%Eﬁ ACC%D%%&{E}Z “ E‘k‘» j\_ﬁ E
JE 3 1 d="0", 4RIENAcc; #£d=“1", &
%4451 TOMDR RIFA
PATHEA R R
TOMD=0x55, ACC=0xAA. Jil 391 1
HATHE L A 2445 XORIA
ACC=0x55. PATHEA 70
i=0xA5, ACC=OxF0.
HATHRA G
ACC=0x55.
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5. BBEX
gE| HFR bl
1 High IRC Frequency 1. 1MHz 2. 2MHz 3. 4MHz
(IRC =) 4. 8MHz 5. 16MHz 6. 20MHz
2 Instruction Clock 1. 2 oscillator period 2. 4 oscillator period
CERED) (2 MR A ) (4 MR E 1)
3 WDT 1.  Watchdog Enable (Software control) (7 [ [/if#fe (il )
(& ') 52 I 2%) 2. Watchdog Disable (Always disable) ([ 141 [ (ki e[ )
4 WDT Event 1. Watchdog Reset 2. Watchdog Interrupt
(& 11400 58 I 25 H4F) (E&I'HEAL) (& T4 1)
5 Timer0 source 1. EX_CKI 2. I_LRC
(FE I ) — _
PB.2 1. PB.2is /O 2. PB.2is PWM 3. PB.2is Buzzer
PB.3 1. PB.3isl/O 2. PB.3isreset
PB.4 1. PB4isl/O 2. PB.4is instruction clock output
9 Startup Time 1. 140us 2. 45ms 3. 18ms 4. T2ms 5. 288ms
(5= 1)
WDT Time Base
1 . . i 1. 3. 2. 1 . 4. 2
0 G T 1 220 3 3.5ms 5ms 3. 60ms 50ms
1. Register Control 2. Register Control + Halt mode Off
11 LVR Setting (ZFAEARE ) (FF A7 A3 T )+ B AR ASE 20K 7))
(LVR #7E) 3. Always On 4. Operation mode On + Halt mode Off
(—H) (TCAER AT+ HRAR X OE 1)
12 LVR Voltage 1. 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 2.4V
(HALHEER) 6. 2.7V 7. 3.0v 8. 3.3V 9. 3.6V 10.4.2Vv
VDD Voltage
13 (VDD H1JE) 1. 3.0V 2. 45V 3. 5.0V
14 Read Output Data 1. 1/0 port 2. Register
(e L ke ) (1/O 3 1) (BT A7)
1. Sync 2. Async
15 EX_CKI to Inst. Clock , A
- (FI2) CNEED:
16 Startup Clock 1. |_HRC 2. | LRC
(R (FdIR) (REIR)
Input High Voltage (VIH)
17 GABHIE (VIHD ) 1. 0.8VvDD 2. 0.6vDD
Input Low Voltage (VIL)
18 ERE (VIL) ) 1. 0.3VvDD 2. 0.2vDD
Input Voltage Schmitt Trigger .
19 (BN HL T S ) 1. Enable (depend on 17, 18) 2. Disable (17, 18 no use)
20 Smk/ Dr‘|2ve Current 1. Small 2. Normal
(FE/ L)
*19 MERX
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6. SR
6.1 FAR4EYHE
/s S5 Piefl E:2Wjv2
Vop - Vss YR FEL R -0.5~+6.0 Y/
ViN BN HL Vss-0.3V ~ Vpp+0.3 V
Top BATIRE -40 ~ +85 °C
Tst AR -40 ~ +125 °C

6.2 EHRHES4HMHE

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

e % Voo | B/ME | B8BUE | BKME | AL -GS
3.0 Finst=10MHz @ |_HRC 20MHz/2T
2.7 Finst=8MHz @ |_HRC 16MHz/2T
2.2 Finst=5MHz @ |_HRC 20MHz/4T
Voo | TAEHE - 2.0 - 5.5 V  |Finst=4MHz @ |_HRC 16MHz/4T & 8MHz/2T
2.0 Finst=2MHz @ |_HRC 8MHz/4T & 4MHz/2T
1.6 Finst=1MHz @ |_HRC 4MHz/4T
1.6 Finst=8KHz @ |_LRC 32KHz/4T
5V | 4.0 - - y | RS
v | 24 ~ ~ 0.8VDD
SV | 35 . - v | Allother I/O pins, EX_CKI, INT
3V 21 _— _— 08VDD
ViH LDV
5V | 25 - - y All other I/O pins, EX_CKI, INT
3V | 15 - - 0.6Vop
5V - 2.5 - v All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vbp)
5V - - 1 0 V RSTb
3V ~ ~ 06 0.2VDD
V| - 2 15 |\, | Allother /O pins, EX_CKI, INT
3V ~ A 09 0.3VDD
Vi HNEHEE
5V - - 1.0 y All other I/O pins, EX_CKI, INT
3V - - 0.6 0.2Vop
5V - 2.5 - y All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vbp)
e B 5V -- 2.2 -- Von=4.0V
N mA
(7NHEL) 3V - 1.2 - Vor=2.0V
loH
e R R 5V -- 20 - Von=4.0V
JOTRN mA
(IEHHR) | 3v - 12 - Vor=2.0V
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"5 S Voo | B/ME | BLEUE | H&KME | B4 A
i | OV - 7.8 -
. A | Vo=1.0V
(/N 3V - 45 o =
loL
PUTH 5V - 42 -
A it 2 i mA | Vo=1.0V
(IEHHR) | 3v - 26 »
Py 5V - 45 -
IR i% Tt mA | Vor=1.0V, Normal IR
it 3V - 26 -
IEHEBR
5V - 1.7 -
mA | Frosc=20MHz @ |_HRC/2
3V - 0.7 -
5V A 1.4 -
mA | Frosc=20MHz @ |_HRC/4
3V - 0.5 -
5V - 15 -
mA | Frosc=16MHz @ |_HRC/2
3V - 0.6 -
5V - 1.3 -
mA | Frosc=16MHz @ |_HRC/4
3V - 0.5 -
5V - 1.2 -
mA | Frosc=8MHz @ |_HRC/2
3V - 0.4 -
5V - 0.9 -
mA | Frosc=8MHz @ |_HRC/4
‘ 3V - 0.3 -
lop TAEHLIR
5V - 0.8 -
mA | Frosc=4MHz @ |_HRC/2
3V - 0.3 -
5V - 0.7 -
mA | Frosc=4MHz @ |_HRC/4
3V - 0.2 -
5V - 0.5 -
mA | Frosc=1MHz @ |_HRC/2
3V - 0.2 -
5V - 0.5 -
mA | Frosc=1MHz @ |_HRC/4
3V - 0.2 -
SRR
oV - 9.9 - ua | Fhosc disabled,
3V - 4.9 - FLosc=32KHz @ |_LRC/2
oV - 6.6 - ua | Fhosc disabled,
3V - 36 - FLosc=32KHz @ I_LRC/4
5V \ 3.5 - - ,
p . RN, Frosc disabled,
lore | AL 25 | YA | Flosc=32KHz @ |_LRC/4
\ 5V - - 0.5 N
Ilhacr | BEARHER y 02 UA | BEIRAEES, ZEEWDT
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e S Voo | B/ME | SLEE | BOKME | A &M
5V - - 5.0
uA | BEIR#EZ, B AWDT
3V - - 3.0
5V - 65 -
kQ | ERHPH (A3EPB3)
3V - 120 »
RpH EFi FEH
5V - 85 -
kQ | kHidpH (PB3)
3V - 85 -
5V - 55 -
ReL | NHiHBH kQ | FHiHFH
3V - 105 -
6.3 OSCiH:
(M E214VDD, TaAlRE%TREFEMN)
S8 B/ME | BRUE | BKME | BAAL *M%

Besk BRI | HRC A %

+1 % | BESREEEHE R .

Besrbl & HI_HRCW 2

+3 % | EFRERFILE K&,

B LG i LRCw %

+20 %

6.4 HEE

6.4.1 X EFERG K

10%

0%

-10%

-20%

Freq. (%)

-30%

-40%

-50%

2.0

0=|_HRC

25 30 35 40 45 50 55 60 65
VDD (V)
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6.4.2 FEE5EERGEE

5.0%
4.0%
3.0%
2.0%
1.0%
0.0%
-1.0%
-2.0%
-3.0%
-4.0%
-5.0%

Freq. (%)

6.4.3 MR EERG K

10%
0% o o
-10%

-20%

Freq. (%)

-30%
a
-40%
1.2 15 20 25

6.4.4 FERE5RERGEE

5.0%
4.0%
3.0%
2.0%
1.0%
0.0%
-1.0%
-2.0%
-3.0%
-4.0%
-5.0%

Freq. (%)

=8| _HRC@5V
0= HRC@3V
O~ |_HRC@2.4V

o
O-.. — o
o
]
25 50 75 100 125
Temp.{°C)

0=|_LRC

35 40 45 50 55 60 65
VDD (V)

=&=|_LRC@5Y
O-| LRC@3V
O~ |_LRC@2.4V

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

5000
4500
4000
3500

-~ 3000

% 2500

ZE 2000
1500
1000

500

6.4.6 FIHESES

150

120

80

60

Rey (KQ)

30

6.4.7 VIH/VIL 5 VDD

4.5
4.0
3.5
3.0
25
2.0
1.5
1.0
0.5
0.0

Vind Vi (V)

=]
O-RPH
a
[u]
12 15 20 25 30 35 40 45 50 55 60 65
VDD (V)
o
o o “
o o
o (m]
O0-RPH @5V
=@8=RPH @3V
40 -25 0 25 50 75 100 125
Temp. (°C)
o
o
o
0
— o
_o

O0-1y0 CMOS VIH
=@8=|/0 CMOS VIL

12 15 20 25 30 35 40 45 50 55 60 65
VDD (V)
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3.0

2.5

2.0

1.5

Vind Vi (V)

1.0
0.5

0.0

12 15 20

55
5.0
4.5
4.0
35
3.0
25
2.0 o
1.5 o

1.0

0.5

0.0

B-RSTbVIH
~B-RSTbVIL

Vind ¥ (V)

1.7 20 25

6.4.8 VIH/VIL 5EE

4.0
35
3.0
2.5

25

35 4.0
VDD (V)

3.0

3.0 35 40

VDD (V)

45 5.0

O=/OTTLVIH
=@=/jOTTLVIL

50 5% 60 85

55 60 65

2.0 o
1.5

Vinf Vi (V)

1.0
0.5

0.0
-25

0 25 50
Temp. (°C)

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

75 100 125
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4.0
35
3.0
__ 25
E_‘ 20 o o o o o o o a
=
S 15
> 10 o o o o a-——0 -a —a
' B-1/0 TTLVIH
05
~8=)/0 TTLVIL
0.0
-40 .25 0 25 50 75 100 125
Temp. (°C)
4.0 o o o o o o o a
35
3.0
__ 25
2
~ 20
>
E 1.5 5 o —a— o a— 8 = a
1.0
B-RSTh VIH
05
~B-RSThVIL
0.0
-40 .25 0 25 50 75 100 125
Temp. (°C)
6.5 BENTIEHE
W TAE R EVEH: -40 °C ~+85°C
= = LVR: ERME LVR: &
G LA RS i sl (25 °C) (40 °C ~ +85 °C)
20M/2T 3.0V 5.5V 3.3V 3.6V
16M/2T 2.7V 5.5V 2.7V 3.0V
20M/4T 2.2V 5.5V 2.2V 2.4V
16M/4T 2.0V 55V 2.0V 2.2V
8M/2T 2.0V 5.5V 2.0V 2.2V
4M/AT 1.6V 5.5V 1.6V 1.8V
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6.6 LVR5ERE

5.0

4.0

(n]
a]
o o
o o
o o o o o
o
30 g o a = a  -e-sw
E E E Q=2 7v

e
o 8 B
=2 2y
1.0
== O/
0.0 8135V
40 .25 0 25 50 75 100 125 o—1 o
Temp. (°C)
6.7 LVDEEE
5.0 =415V
O 4,05
40 B B g g g 8 8 g8 o1 0my
=2 .
o o g 8 ey
230 B=—8-—8 |
S g&——8 8 B8 ,
S - e e e
=20 o 50y
0—=zav
1.0 -
Q=2 4y
0.0
40 25 0 25 50 75 100 125 G-oov
Temp.(°C) == (O
7. AL AL AR B
PB2
| /EX_CKI
8 7 6 5 /PWM1
/BZ1
ISCK
VSS PBO PB1
/INT /IR
/SDI  /SDO
pooooTnTEEEEEEs b
1 1
1 1
PB3 | :
/RSTb '
VDD PB5 PB4 /Vpp | EPROM !
; i
1 2 3 4 |1 i
I :
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8. BRRT
8.1 6-Pin Plastic SOT23-6 (63 Z-})

° INCHES MILLIMETERS
MIN [ TYP [ MAX | MIN [ TYP | MAX
) Yo [A] - | - Joosr| - | - [145
Al - - |oo06] - - 015
- A2(0.035|0.045|0.051] 0.90 | 1.15 | 1.30
b [0.012] - ]0020|030| - |O050
c [0.003] - [o009|008| - [o022
— D 0.114 BSC 2.90 BSC
| I E 0.110 BSC 2.80BSC
Ef 0.063 BSC 1.60 BSC
! e 0.037 BSC 0.95BSC
AT el 0.075BSC 190 BSC
1 \ L [0.012]0.018]0.024] 0.30 | 045 | 0.60
A A2 L1 0.024 REF 0.60 REF
1 L2 0.010 BSC 0.25BSC
Far — M M| 5° [ 10° | 15° | 5 | 10° | 150

YEE: SOT23-6 &% 3000 55,
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ATW AT8A513H

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

INCHES MILLIMETERS
MIM | TYP | MAX | WMIM [ TYP | MAX
A D183 - 0202 465 - 512
B |0.144 - 01683 266 - 414
P C | D.068 - 0074 1.35 - 1.88
D | 0.010 - 0.020| 025 - 0.51
G N F | 0.015 - 0035 0.38 - 0.59
g : L ——m G 0.050 BSC 1.27 B5C
E’EEEEEE@FLC L} J[0007| - |00M0f018| - 0325
T;-E-f'.TIraS PLAN K J K | 0.005 - 0010 013 - 0.25
L |0.185 - 0205 £.80 - 5.21
M| - - ge - - ge
P | 0228 - 0244 | 575 - 6.20
A& 8-pin SOP 4 100 i,
9. ITWEE
FEAR B HREEA 51 B HERYT P72
AT8A513H Die - - -
AT8A513HS6 SOT23-6 6 63 mil B4 [ 3.0K
AT8A513HS8 SOP 8 150 mil £ B 2.5KA
R [ 100 B
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