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1. BEid
AT8A513H1EHEPROMT’EﬁlafzfdiEﬁBUMZ?I?EJ%% BNZIO/ SR T Bevh, BlaniEfEds . XU /KT 6T H) ek
SN 5555 . R FCMOSHIRE I [AIIN R (L2 FREA . i tERESE 3« ATBAS13HT 1%L @ ILAERISCHE fij
%‘é‘%m’f@ﬂ%ﬁ@%iﬂﬁiﬁ?ﬂﬁﬂ?ﬁﬁ, A7 55 %184 BT %z%‘a THE 2T, KEHARAHE 1 0 PR
BETEH, AT LALE T P A AR s o) e AN IR R BEF o RLE, - AR I & Pl PRI 2 B (H S A R R

TEI/OMBLIRE J7THl, AT8A513H1 A 6 HRSHLIE A XU /O, REAN/OBIAR H b ) 23 A7 2 4% 1l ydian N Bl fan B . g ELA
—AN/O R FA B n B AR A2 o B o _boy 5 T 7 FL B s TR A (Open-Drrain) it . AN 20 ANER SR 1 1 77 7
[H, AT8AS513H1 PN T ]k BN (1 2L AN A S 1T o

AT8AS13H1 AW ITI 2%, 7 H KRG /E— BT+ a0 N 28 MWARE IS b R kit 5. B AIPAT8AS13H1 =
fit 1 20 8 MIfAMTEE R PWM fa sl i ns 284, nT ARIRZD Bk . LED. sidgngaRsess,

AT8AS513H1 K XU BRAILH, v T iR B (R R % 26 t W S RCHR N o« ZE XU B LA T, AT8A513H1 mlik+%
%%*If’ﬁ*ﬁfﬁﬂﬂE%ﬁ‘%ﬁ(Normal)\ 155445 2, (Slow mode). LA (Standby mode) 5 ERK I (Halt mode)n] i
4 LI REZE K L

1248 H AR 4 WL = (Standby mode) SRR A R (Halt mode) ™, # £ Fh g4 m] LA % o e it AT8A513HA1
HENIEH #4E A A(Normal) =X 1220 (Slow mode) SKAbHE 5 Kk FHet:.

11 Thee

® Ui I LAEH R
> 2.0V ~55V@ARZMME=8MHz.
> 22V ~55V@ALHHE>8MHz.

® i) I TAEIREE: -40°C ~ 85°C.

® YA 14 [ A A R AT LR D e

® 1Kx14 bits EPROM.

® 48 bytes SRAM.

® 6 ]yl FR g i A T 1R R I/OJEI(GPIO). PBI5:0].
® PB[3:0] Al A A FH 4 2 b s T FE R

® VI NG —FPHATE, 45124 0.8Vop » 0.6Vop S 0.5Vop(No Schmitt); Vi AN A =FhHA Tk, 205108
0.3Vop ~ 0.2Vop & 0.5Vpp(No Schmitt) -

® PB[3] W& L4 fiFH A i H kT g

® PB[5:0] 7%+ b7 d BHE T I Bk i H (Open-Drain).

® I /O H AT 1k B /INEE FRL (Small Sink Current) sk — 50 Hi % (Normal Sink Current).

® I 1/Of 4 i Al £/ FEL 37 (Small Drive Current)al— % ik H137 (Normal Drive Current), [&PB3 #F.
® 8 ZTE7 ik (Stack).
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® (PHUEE A H ek A A
o 8 fii - BUE I 8% (Timer0)f, & A FE AL (R 54 THFR 26 4%
® 4 8 fir FHUE M #%(Timer1) ) 1%k 5 & 4\ B SE T B .
® ™ 8 {n Mk v B AR (PWMT).
o MY 24 (BZ1).
® 38/57TKHzZ AMRFP AR AT (i £, R I 2% A AR et mT DAAR 98 B0 1 e ¢ .
® i b H L HE(POR).
® PNE{LEEAINAE(LVR),
® NEFE TSI (WDT), W] HIAE R AR 5T 5% o
® UHTEPHLE], FRGERT LARHE I D 6 i R T o R IR
> EEIR%: |LHRC (N# 1~20MHz = #RCHR %)
> KER: | LRC (N #B 32KHZ K #HRCHRE )
® JURh TR AT B RS TR IR FE: 1IEH A0 (Normal). 18i# 5 (Slow mode). £tz (Standby
mode) 5 HEMREI (Halt mode).
® TR
Timer0 #5475,
Timer1 &AL KT,
WDT i,
PB i N RAS B3R o 7
AR BTN o
I R AT 00 BT
® AT8A513H1 EFFHLEL(Standby mode) I 7S A i i 7
Timer0 %47+ .
Timer1 &A1 o
WDT Hrif.
PB i AR AS 228 I o
AN A BTN o
AR FE R AT B o
® AT8A513H1 7EMEARH A (Halt mode) | I =l i i rfriff -
>  WDT =,
> PB IR AR s,
> AR

vV VvV VYV VY V V

vV Vv VvV VY VYV V
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1.2 HEH
_ | Oscillator / Timing Intemal System Function | o 8-Level EPROM
Reset Contral Oscillator Registers Stack
i ¢
) 4
Oner Mod . Program Instmction
pg;ntrc?l ) o > b - Counter REQISIEr
Y ¥ i v
Watch Dog L ; Instruction
Timer | Decoder
i ‘]—b Accumulator
Int t . LVR/POR D
- nterrup BT 1 LV
INT Contral Imek Detector Comparator
h A F A
3 Y A Y Y A ¥
Control & Data Bus
F A A h
Y y ¥
I/ control PWWM Buzzer
e (R Generatar Generator Generator
| | |
Y
PB[S5:0]
1.3 AT8A513H 5 AT8A513H1 5 AT8A513J T EER
IE iR AT8A513H AT8A513H1. AT8A513J
1 PWM 1 1 3
o PBO/PB1/
2 B E T E RPN )il PBO/PB1 PBO/PB1
PB4/PB5
3 | LVD HiEL#E 16 %% 14 4% 14 4%
4 | et 1 wio TSRS - - v
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1.4 SIHE

AT8A513H1 2L A 25T, SOP8 K SOT23-6.

voD [1] \E/ 8] vss
] PBO/NT/SDI E > E| PB3/RSTb/Vpp
PB5 E g Z| PBO/INT/SDI Q—o]
n vss[2|] & [5]veo
PB4 E o E| PB1/IRISDO g
PB2/EX_CKI
1 HEEG
1.5 5| fHHE
5| 44 [o) Ei3 7%

PBO PBO & —ANXUANOFI B,  H AT PAS/E E i 25400 N 51
INT /o MEIS=1 & INTIE=1 I, PBO J&4h &8 Wi 51 1.
CMP+ PBO AJ 41 Ehak 8% IE M4
SDI PBO ] 4 {E 4w L HISDI

PB1 PB1 s&—/ANXUA/O5] i,  ELAT L 4E Eh i 2 B4l 4 N 5 i .
IR /o WIS 2 A, %51 2D AN g H
CMP- PB1 A] 244 LA 8% S Rl 4N -

SDO PB1 1 r] M {E4mFLEIMISDO.

PB2 PB2 j&—/ANXUA/O5] i,  EL AT DL 4R b 2 A 4l 4 tH g ] JA .
EX_CKI PB2 1] 4 1f i i 28 A Z K JEEX_CKI
PWM1 /o PB2 w2t PWMi Hi .

BZ1 PB2 ] 4 ins 224
SCK PB2 A 4 {E 4 FEISCK,
Comparator PB2 ] 4 1E LB A th -

PB3 PB3 &— /XA I/OF] il
RSTb I/O | PB3 A{EE A7 5| IRSTb, #RSTb2{%[1, PB3 ¥ & BAT8A513H1.
Vpp PB3 A 4 E gt il Vpp.

PB4 /o PB4 Z&—/ XA I1/0F] .

Finst_OUT PB4 tn] H{EHR & BF P i i .

PB5 I/O | PB5 &—ANX[H)1/O5] .

VDD - | HYRIEN.

VSS - | HR AU
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2. WS

AT8A513H1 fi-itids 7 N 2k

21 EFNFE

T R A A A B AF i 25

AT8A513H1 e P A e A2 1K, (k. FEFHEEs (PC) 2 10 Ar98, DU UFE A7 it 43 AR T 0 B

PR A7 fifi de O SE LS AL B AR B v T N 1 . B AR 8 A T 0x000, HfFrh il &2 T 0x001, A FBAN AN AR AE fF

Hp B ] A2 T 0x008..

AT8A513H1 $#2f:CALL. GOTOAMICALLAZ 454 £ AL A1) 256 MiE .. IR{EGOTOYE 4 = i Fe ¥

73] 512 M B, LCALLFILGOTOFE A i# hAs s 2= fal T AL B o

2R SR B S, N ROMMhE 5 AHERR TR . T4 ATRET. RETIAB(RETIESR <, HEHAHHEH
TR A B O B R 5 T s -

AT8A513H1 £ R i i i stk OX3FE~Ox3FF & T = 1H] . & A ik X e ik 5018 15 2 2 A 2 /Y

[ECEAE

AT8A513H1 F2F Rt 7 fif 23 Huhik OXOOE~OxOOF /& TR VR B AHD, v AR EAE N IE & F2 25 )/ .

OX3FE~F

Ox00E~F
0x008

0x001
0x000

Reserved Space

Preset Rolling Code

H/W Interrupt Vector

S/W Interrupt Vector

POR Reset Vector

2 REFF AR R I

PC[9:0]

!

Y

Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

Stack 7

Stack 8
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2.2 FEGEEs
MRS T A OB A7k 43 109 2, B AR A5 1T 70 8 =38 R-pageRrik DI e % 17 s (SFR) Ml J %7 /7 4% (GPR) -
F-pagefi kLI REZF 17 #% . S-pagefrk IR Zr /7t . GPRIZ HIEHAS -l AR 2L, /- ] U Y e AT ok A7 it AR B sl
(] 45

R-page i /714 70 v 4 AR DU, W] EL B2 BF) Bl SFRZF A7 4 (JR N U F ik 17 4 FSR) i H] . FSR[7:6]
VE N7 fifi DU TH 2577 2 BK[1:0] M\ 4 /M7 Al DT Pk 5 — 1~

R-page &7 f7-4 1 43 9 L% -4k 7 AN a4 50k 77 Ko

KA A7 it A R B 1) 322 -1k 05 S B B O - 3 18] 12 -0k U7 3045 Y INDF 35 A7 4 o A7 il DL T 38 9% 7 1
FSR[7:6]k7E, [XArik#E N2 HIFSR[5:0]1M € -

BankQ0 Bank1 Bank2 Bank3 <«—— FSR[7:6]to selectBank #

0x3F

<«4—— FSR[5:0] to select location

0x00

K3 Bl A7 fil & A7 IO a4 - ik 5K

o

IR T B A R B S5 30 AR DT e 62 i FSR(7:6] Wk 5E » 1 XA 28 £ U 52 Hiop-code[5:0]45 4
EARRE

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

0x3F

<4—— Opcode[5:0] to select location

0x00

4 B A7 il A A U B 0k T5 C

FRpk Dfe 77 745 R-page vl LLdid — IR 2, i ARI8 S MEIEF2 5454 . R-page i H T M 0x0 F|Bank 0
1) OXF. #Xifi, Bank 1. Bank 2 Ff1Bank 3 ¥4 Rl 2B [FIBank 0. #:f)1f i3, R-pagesc4{71tT-Bank 0.
GPR5E4 (5 H T A7 5L I 1) 0x10. 2 Ox3F F1H At A7 7L 11 0x10 2] OX3FWRT /5 IR 1 Fis.
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ATBASTIHT 517 4 2B ARV i 75 47 25 R-page I WU Huht 3 9 1 2
FSR[7:6] 00 01 0 »
Addrese (Bank 0) (Bank 1) (Bank 2) (Bank 3)
0x0 INDF
0x1 TMRO
0x2 PCL
0x3 STATUS
0x4 FSR
0x5 Y
0x6 PORTB
0x7 -
0x8 PCON 5Bank 0 A A gt
0x9 BWUCON
OxA PCHBUF
0xB BPLCON
0xC BPHCON
0xD -
OXE INTE
OxF INTF
0x10 ~ Ox1F 3 A e .
0x20 ~ Ox3F i A e .

KPR RE % 17 42 F-page

ab
/D\ He

1

RRIR Tl e 27 A7 4 R-page i ik WU &

Wee 2 1OSTHMIOSTRIEH, 455kT) AL 27 17 75 S-page H AE #5154 SFUNMISFUNR(&E

ffH . XF-pagefliS-pageai 17 a5 4 fdi I IS + FSR[7:6]47 il U1 L A7 2 9 20 - 217 28 % FRFIF-page ~ S-page

(RIS bk e B 2 R 3 -

I RE & A
Fh2K F-page SFR S-page SFR
ik
0x0 - TMR1
0x1 - T1CR1
0x2 - T1CR2
12 Ver. 1.1 2025/5/28
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BRI BT o
2 | F-page SFR S-page SFR
Hivdik
0x3 - PWM1DUTY
0x4 - PS1CV
0x5 - BZ1CR
0x6 IOSTB IRCR
0x7 - TBHP
0x8 - TBHD
0x9 — -
OxA PSOCV -
0xB - -
0xC BODCON -
0xD - -
OxE CMPCR -
OxF PCON1 OSCCR
K2 FRIRIIRE S A7 A F-page f1S-page ik i %
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3. TR
AR B F PR IRAT8AS513H1 3 /E 5 .

3.1 RUMEAFRIIRE 7

3141

3.1.2

3.1.3

INDF ([HjE&:IFHFHFEE)

R SFREHY Huhk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INDF R 0x0 INDF[7:0]
B/ JE vk BI5
WIZR1E XXXXXXXX

TAEASINDF I SEbRAr £, ot PR IR - A 2. AR 7 1] INDF R 98 4 S _E #8421y 0] 47 £7- 25 F SRIT 1R
[F1 ) 5 A7 o

TMRO (EHf 2% TO & F53)

ZFR SFREH! Hht Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMRO R 0x1 TMRO[7:0]

B2/ JE 9]

YIMHE XXXXXXXX

MEHUE R 25 TO ZF A7 2, SEhr i HX Timer0 H AT IZAT50MH -
HNENZRTO T8 B Timer0 H A HEE .

HITOMD SR E 7 e, Timer0 BEHJE AT LLNFE A BEHFINST. A AL EX_ CKISESR 7 AR rh i —

PCL (PC[9:0{EF)

B R SFREH! Hihk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PCL R 0x2 PCL[7:0]
B w1k bS]
LN 0x00

PR AT SR R R 1 10 AIPCFTT (LSB)e TESRS ——#idhAT/A, PCLBYIN, BR T HLLiE & 2 Ek
HAZPC. PCH# 71 WIPC[O:8] ) A e HEEAFIL . ST PC[9:8] 4 Uil it PCHBUF & 47 4% 7€ i o
LIGOTO#E 434 iit, PC[8:0]1/: Mik4-HHS, TMiPCIO]EMPCHBUF[1M# M3, CALLIE4 [KIPC[7:01/ M ik
IS, TMPC[9:8)/2 N\PCHBUF[1:0M#RIMT1S. T —APCHuhEAIPCH1 B, J5 A7 HERR TR . LGOTO
R4 IPC[9:0]/2 M5 4 Bfg .

LCALLIE 4 HIPC[9:0l2 MFE MG ; = F —MPCHLUEWIPCH1 I, Kl A7 SIHER T -

14 Ver. 1.1 2025/5/28
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3.1.4 STATUS CREFHER)

3.1.5

R SFR&M | ik | Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
STATUS R 0x3 | GP7 | GP6 | GP5 ITO /PD Z DC C
/5 JE B | B | B | SEC2) | S | s | s | s
WA 0 0 0 1 1 X X X

REFEROUTHEAIR LML R SEEALREA .
C: BERL/AEALAR AL
C=1 1, JE4R 4 sigidde & A0 #8483 T Bk .
C=0 i, hmE4E 4 sligigds & AMEG A2 FEGAL.
DC: N7/ bR AL
DC=1 i, JniZdE 28 VU ASLSB L T & A hr #6455 308 TUANLS BRI .
DC=0 i, BniZ45 4 s8R WUALSBRIIRIE T & A E LA 2 3 HER WA LSBAIIERL .
Z: Ffr
Z=1 i, BHEENSEREE.
Z=0 i}, BHIBHEMNLSERAINE.
IPD: bR EAL
/PD=1it, brRE#H#AITCLRWDTH A 5.
/PD=0 K}, #hATSLEEPH&4 )5
ITO: WA ibs &
[TO=1 i}, LA k#hfrCLRWDTZSLEEPT;4 )5 -
ITO=0 I}, KAEWDTHIN
GP7. GP6. GP5: /5% /74
(*1): " UL SLEEPHE A5 .
(*2): ATLLHHICLRWDTHE4 ¥ 5E -

FSR (BB &FHFER)

2K SFRAY Huht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FSR R 0x4 BK[1:0] FSR[5:0]

5 JE B

WILHTE 0 0 X X X X X X

FSR[5:0]: M5 /7 X ) 64 475 fras b ik — 1.
BK[1:0]: DAAT8AS513H1 MBI, FEXFFHIFASHMR, ENAT8A513HT {VF —MEMIX.
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3.1.6 PortB (PortB ¥iE &8
£ | SFRAAE Hiht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PortB R 0x6 GP7 | GP6 | PB5 | PB4 | PB3 | PB2 | PBf1 PBO
/5 R A=
WG B BATAE A xxxxx X EHUE I & xxxxxxi 1{H (PB5~PB0)

3.1.7

W PortBI, F7 K€ BN AR BC E VAL, KB RIRES . AR, iz B E o R, ANE R AR 2
A FRPIRZS BT L PR i B DA, =K I B 7 RD_OPT . 245 AN PortBi, ¥ 25 A\ PortBI¥ i
BB AR+ .

GP7, GP6: @i/ 5 & /7ds.

PCON (H JE % ) & £ 88 )

ey

SFREZ!

Huht

Bit7

Bit6

Bit5

Bit2 Bit1

Bit0

PCON

R

0x8

WDTEN

EIS

LVDEN

CMPEN | GP1

GPO

/5 R

HIURE

GP5~0: —fluE AT/ 5251745 .

CMPEN: {]J/<HICMP.
CMPEN=1 It}, TJFCMP.
CMPEN=0 i}, XKHMICMP.

LVREN:

FTFF/RFLVR

LVREN=1 i}, #THLVR.
LVREN=0 i}, *<HILVR.

LVDEN:

TIFIRHAILVD.

LVDEN=1 itf, #JJFLVD.
LVDEN=0 i}, XKHILVD.

EIS: Sh&RH Tk #E47 .

EIS=1 i, PBO &4~k .

EIS=0 I}, PBO £ H i/ E %728

WDTEN: {]JF/5<HIWDT.
WDTEN=1 i, 4TJFWDT.
WDTEN=0 i}, XHIWDT.

3.1.8 BWUCON (PortB MiFE#S#H| 5 75)

2R

SFR
XA

Mtk

Bit7 | Bit6

Bit5

Bit4

Bit3

Bit2 Bit1

Bit0

BWUCON

R

0x9

WUPB5

WuPB4

WUPB3

WuPB2

WUPB1

WUPBO

/5 e Pk

WS

5

/5

ws | ws

B

P E

X X
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WUPBXx: §]F/5¢FIPBxXMEINRE, 0<x<5.

WUPBx=1 i}, §TFPBxM:ELIIRE
WUPBx=0 i, <HPBxMiET)#EE .

AT8A513H1

3.1.9 PCHBUF (BFiH##EE)

ZTR

SFRH

Hihik

Bit7

PCHBUF

R

OxA

Bit6

Bit5

Bit4

Bit3

Bit1

Bit0

/5 JE ik

PCHBUF[1:0]

=

FIha1E

X

5
00

PCHBUF[1:0]: /% it %(#PCI bit9 ~ bit8.

GP5: il /5 A7 a%.

3.1.10 BPLCON (PortB T i HifHIR | & 1E8s)

AR

BPLCON

SFREH

Huhk

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

R O0x

B

/PLPB3

/PLPB2

/PLPB1

/PLPBO

B/ w1k
¥IaaE

s

B

/5

B

1

1

1

1

IPLPBx: XHI/JFEPBx FHiHifH, 0<x<3.

/PLPBx=1Itf, KHIPBx N4k
/PLPBx=0 Itf, JTJ3PBx N4z ik

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

B SFR%H

Hahk
BPHCON

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

R 0xC

/PHPBS

/PHPB4

/PHPB3

/PHPB2

/PHPB1

/5 i
LN

5

5

w5

s

i/

/PHPBO

X

X

1

1

1

1

1

i/
1

IPHPBx: JX[H/7F/EPBx FhiifH, 0<x<5.

[PHPBx=1 Itf, SC[PBx L4 HifH.
[PHPBx=0 i}, JF )5 PBx L7 HifH.

3.1.12 INTE (B fEgbarmes)

% | SFREA | Hudk

Bit7

INTE R OxE

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

/5 e Pk

WDTIE

LVDIE

T1IE

INTIE

PBIE

TOIE

W/

/5

W/

v

5

BIL G

5

1
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3.1.13

TOIE:

PBIE:

INTIE:

T1IE:

LVDIE

SERFESTO B Coverflow) HWfE AELT .
TOIE=1 B, FTFFERTARTO it 7.
TOIE=0 I, XHIE R Z5TO i t .
PortBfii A i o I 8 BE A7 o

PBIE=1 I}, #TFFPortBAi A\ a8 Hlkf .
PBIE=0 I, 3%]PortB4i A\ cias Hik .
A v T BEA

INTIE=1 s, FTFFAMHH .
INTIE=0 I, %P4k A 7 o

SERT BT % H A W RE A

TUE=1 i, TFFER 25T 3 H k.
TAIE=0 i, CH e BT 3 .

: LVDH i GE £

LVDIE=1 I}, $]JFLVDH .
LVDIE=0 i}, KHMILVDH .

WDTIE: WDT i H il e fir o

WDTIE=1 Itf, FTIFWDTHE .
WDTIE=0 Itf, <HIWDTHEI i

INTF (HFWiirEHFEE)

Z# | SFRER Hoht Bit7 Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

INTF R OxF - WDTIF

LVDIF

T1IF

INTIF

PBIF

TOIF

/5 JE - BIE

/5

5

/5

/5

B5

WIghiE (EE* X 0

TOIF:

PBIF:

INTIF:

T1IF:

LVDIF:

SERT SR TO i H bR

TOIF=1 i, KA EREETO v Hh i
TOIF L2 AR 71 % o
PortBi A\ B8 H i bk A7«

PBIF=1 i}, 4 PortBii A A% o i o
PBIF A 2 A5 7 1 2%
AR T AR E AL

INTIF=1 I, &AANERH .

INTIF 2 255 R il =
SERTASTA R i bR A7
TUF=1 Bf, KA EREETT T W
TR LA 715 % s

LVD 1 Wrs A7 .
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LVDIF=1 i}, RALVDH i,
LVDIF 25 8 12 i %
WDTIF: WDTHH H Bibs &7
WDTIF=1 I}, KAWDTE .
WDTIFL AR 7 iE %
TER: X WAJINTE bit KRG, BEEF Bpn.Z A 0o

3.2 TOMD&E##
TOMD # A 32/ 2 47 #5{H X G 145 2 TOMD / TOMDRAFHX .
&F | SFREHE | it Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
TOMD - - LCKTMO | INTEDG | TOCS | TOCE | PSOWDT PSOSEL[2:0]
w5 B B
WIaE GER 0 o [ 1 [ 1 | 111

PSOSEL[2:0]: E&THMEsP0 HAECLL. 7 FECELZARIE T A4P0 7 HCLS B 25 TO BRWDTHE . Ml Aias
PO # /AL AWDT,  43Tic Hb B e T35 Wl A iR i WL

SECEL
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
CERTEETO) (WDTEAL) (WDTH )
000 1:2 1:1 1:2
001 1:4 1:2 1:4
010 1:8 1:4 1:8
011 1:16 1:8 1:16
100 1:32 1:16 1:32
101 1:64 1:32 1:64
110 1:128 1:64 1:128
111 1:256 1:128 1:256

#* 3 T ANEEPO bl

PSOWDT: Fil/34iigsP0 43It .

PSOWDT=1 i}, Tis4ieiP0 # /7 ELWDT.

PSOWDT=0 i}, Fil4r4ii#sP0 44t 2 e 25 T0.
WEB: BEREBEETHER B 5, Bz PSOWDTHIPSOSEL[2:0], Z /& (/557 87 i) 552 F #2412 %
TOCE: SEIT#5TO AR ahyi k.

TOCE=1/, 4 BMKisie kA EEX_CKIIE, i 28ToM—.

TOCE=0 i}, MEFIEFILAELEX _CKIHF, ErR2TO I—.
YEB: TOCE th b JHEE I E 1R B iR K S HT 78TO 8 IR 551

TOCS: JEN Z5TO I Bk +¢ .
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TOCS=1 I}, EFEEX_CKIHIK &M S I b Bl A A AR 5 40
TOCS=0 i, 445 #hFinsts
INTEDG: Zh A b (1) ik 4%
INTEDG=1, 4 LFHiRAEFEPBO I, INTIFK: 4 15 o
INTEDG=0, 4 FRE#s R AAEPBO IR, INTIFI B 15 €
LCKTMO: TOCS=1 I}, Py HMRIE R M 1 16 4% 24 VE eI 45 TO I i
TOCS=0 K}, f&4 W EhFinsTHIE R M E 2 I 35 TO I B .
TOCS=1 i, LCKTMO=0 i, EX_CKIHII AN I B 3% 5 1 1 e iy 28 TO B it
TOCS=1 M, LCKTMO=1 I}, R HRZ M3 126 % 24 7 8 N 4R TO I i
JEE: BHRERTHETO B I FERT iF AW, 155 E e R #5T0 E .

3.3 FHREFHRIIRE Ao
3.3.1 10STB (PortB I/O ¥4 &4772%)

ZF | SFRAEE | Hudk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2

Bit1

Bit0

IOSTB F 0x6 - - IOPB5 | IOPB4 | IOPB3 | IOPB2

IOPB1

IOPBO

/5 etk - - Y| s | Wy | s

e

/5

WA X X 1 1 1 1

IOPBx: PBx I/0 #Ri%#, 0<x<5.
IOPBx=1 i}, PBxZi A=,
IOPBx=0 i}, PBxZ#iHE=,

3.3.2 PSOCV (F4r#i%s PO THESHMEFHFEE)

ZFR SFREH Hoht Bit7 Bit6 Bit5 Bit4 Bit3 Bit2

Bit1

Bit0

PSOCV F OxA PSOCV[7:0]

B/ R b B

WA 1 1 1 1 1 1

BEPSOCVHE], <1525 MizsP0 T 5231 H sl e

3.3.3 BODCON (PortB FRHEIFHR)

R SFREZA! | Mtk | Bit7 | Bité Bit5 Bit4 Bit3 Bit2

Bit1

Bit0

BODCON F 0xC - - ODPB5 | ODPB4 | ODPB3 | ODPB2

ODPB1

ODPBO

B JE - - 5 B5 B5 w5

B

B/

LN X X 0 0 0 0

ODPBx: TJF/2=MHPBxFTFIRIZ, 0<x<5.
ODPBx=1 i, 4] PBxHI IRtk -
ODPBx=0 i}, 5% HPBXHIF Itk -
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3.3.4 CMPCR (HLi#8H Rk B HI HF178E)

A FR SFRER | #udt  Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bit1 | Bit0
CMPCR F OxE GP7 | RBIAS_H | RBIAS_L | CMPF_INV | PS1 PSO NS1 NSO
5 et 5
WIHAE 0 0 0 0 1 1 0 0
NS[1:0]: LR i i Nk 4% .
NS[1:0] RN
00 PB1
01 -
10 Bandgap (0.65V)
11 Vref

PS[1:0]: %28 [ fm N ik £

PS[1:0] AL TN
00 PBO
01 -

10 Vref
11 -

CMPF_INV: U a8 4 H R a5 il .
CMPF_INV =1, Jz[n b asti .
CMPF_INV =0, IFE [ i gstt .

RBIAS_L, RBIAS_H: & EAMHMNIIHESHHF .

(FSFEE73.10.1)

3.3.5 PCON1 (HEZHIFHER1

ZHR ;;g Huhk Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bit1 | Bit0
PCON1 | F | OxF GIE LVDOUT | LVDS3 | LvDS2 | LVDS1 | LVDSO | GP1 | TOEN
w5 JEm BEIE(1%) Bk g IS IS 5 | BE | s

IR 1E 0 X 1 1 1 1 0 1

TOEN: HTJF/KMAERZ5T0.
TOEN=1 K, 4TFF &R £5T0.
TOEN=0 i}, <M ER #5T0.
GIE: 4 JaHh Wi GEA -
GIE=1 It}, FTIF A RbridH .
GIE=0 i, S&HIFTA It T .
LVDOUT: G ks illdaitti, Ak,
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LVDS3~0: M 14 FpLVDH E ik —4,

LVDSI[3:0] LVDL Voltage LVDH Voltage
0001 2.23V 2.26V
0010 241V 2.45vV
0011 2.84V 2.88V
0100 2.93V 2.98V
0101 3.03V 3.08V
0110 3.30V 3.35V
0111 3.62V 3.68V
1000 3.93V 3.98V
1010 4.07vV 412V
1011 2.62V 2.66V
1100 4.15V 4.21vV
1101 3.19V 3.23V
1110 3.48V 3.53V
1111 3.76V 3.81V

#4 LVD HEESE
LVDL#& 7R VDD H i M i P B,  LVDHZR /R VDD H & A I v 3 &
GP1: (BARS F 745
(1%): this4 ENIFrife. #64 DISIiERR. 4684 I0STR L.

3.4 STHHIFHKIIAE T8
3.41 TMR1 (28 T1 F758%)

ZRR SFREH! Hiht Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
TMR1 S 0x0 TMRA[7:0]

/5 @ vk B

WIEa1E XXXXXXXX

HEWTMRT ZrAFasiy, 252 H AT 8-bitif i tHEUE M 43T I HATEE . HS5ATMRY A28, Hdais s
NFER ST T8 FERER 25 T1 H AT A 2 .

3.42 TICR1 CER S T1 HHIFARE 1

&# | SFREAE | Huhk Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 Bit0
T1CR1 S Ox1 | PWM10EN | PWM1OAL | - - - | T10S | TIRL | T1EN
/5 EYE] w5 - - - R g isdicH
WIMH1E 0 0 X | X | X 0 0 0

e A7 ds HI T B0 ELE I 4 T Thie
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T1EN: JF)E/cM 2 2 T1.
TAEN=1 i}, JFJH e 28T,
T1EN=0 K}, SRHER 25T,

TIRL: S AE IR L (T10S=0), FLEEH 28T it HHLH .
TIRL=1 i, YIHE(EMNTMRA 2547 88 Bl EHT %%
TARL=0 I, K A=% H 5 4k S I OXFFiHA0% I -

T10S: “iAFHE HE, FCEERZETT BIERA.
T10S=1 I}, BB, ERF2T1 S MPIEAE E 0x00 H%—X.
T10S=0 Itf, Mgk, HlE, @i T SRsmmsih4.

T10S | T1RL T BRT1 By HThRE
0 q SERT AT M S 2 A0 £ {E #1402 0x00.
kBN, OxFF# 8 30 4k S el i+ 5.
0 1 SERTAS T M E A EE #1402 0x00.
LR, PR E S O gk sz k.
\ « ERET1 M WIEAE 21 %3] 0x00.
MIRFEIREH, ERET

*5 THFEET1 UfE
PWM1OAL: & X PWM1 #i Hi% sk .
PWM1OAL=1 s}, PWM1 it % i1
PWM10AL=0 i}, PWM1 %t Ay H T
PWM1OEN: $]7F/KHIPWM1 4t
PWM10EN=1 i}, PB2 &#iiPWM1.
PWM10EN=0 fif, PB2 &i&EI0.

3.43 TICR2 CEW 23 T1 EHIFHEE 2)

& | SFRAEH Huht Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0
T1CR2 S 0x2 - - T1CS | TICE | /PS1EN PS1SEL[2:0]
TR/ 1t - - 5 IS9iE] g wE | s | s
WG 1E X X 1 1 1 1 1 1

ZAFA e T B E R 25T Thg.

PS1SEL[2:0]: T/ #ii#:PS1 73 B tL ik 1t

PS1SEL[2:0] Vayi=n
000 1:2
001 1:4
010 1:8
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3.4.4

3.4.5

PS1SEL[2:0] SECHE

011

1:16

100

1:32

101

1:64

110

1:128

1M1

1:256

#£ 6 FiSEEPS1 L
JEB: R EPS1SEL[2:0]ZFPS1EN=1, Z M+ 8] 554 it % .

IPS1EN: K/ I Hil o Mi#sPS1.
/PS1EN=1 Itf, % HITis HidsPS1.
/PS1EN=0 Itf, FFJg i 4idsPS1.

TA1CE: ENF T A ERI b i iy 17
TACE=1 I}, M FUREH Rk EEEX_CKIFIN, S #sT1 2 k—.
T1CE=0 I}, KBSk AEEX_CKIIN, S #sT1 2—.

T1CS: JEN AT I e iiL I,
T1CS=1 i}, EFEAEEX_CKIHIK Z RIS Bt o
T1CS=0 Itf, LEHSRLM 5.

PWM1DUTY (PWM1 52587 7752)

£y

SFR%%Y

Huhk

Bit7

Bit6 Bit5

Bit4 Bit3

Bit2

Bit1

Bit0

PWM1DUTY S

0x3

PWM1DUTY[7:0]

/5 JE

N

LN

XXXXXXXX

WAFAEBAVEE S N o BN BT 3T B 3R G 5, PWMA % B R AR JETE SR AS o 29 S I 28T Bl %
FPWM1DUTY, PWM1 fii i @t NGRS BRI R ER H

TR 2T BN E#FAETMRT FF8, BT XPWM1 iR, PWMIDUTY & F 4 H T2 X PWM1 (X

HA

PS1CV (Fi4r#iss PS1 iHEE T 2S)

ZR

SFREH | ik

Bit7

Bit6

Bit5

Bit4 Bit3

Bit2

Bit1

Bit0

PS1CV

S 0x4

PS1CVI[7:0]

w5 R

B

LY

1

1

1

BEHPS1CVI, R = RIT 2 Mgz PS1 T 1 H AT #E -
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3.4.6 BZ1CR (iNgg% BZ1 tHEFF4%)
TR SFR2EAY Huhk Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0
BZ1CR S 0x5 BZ1EN - - - BZ1FSEL[3:0]
L JE A - G - HA
WA 0 X X X 1 1 1 1
BZAFSEL[3:0]: BZ1 i AT
BZ1 ARZEIE
BZ1FSEL[3:0]
iR B B IR
0000 1:2
0001 1:4
0010 1:8
0011 1:16
0100 oA asPS1 it 32
0101 1:64
0110 1:128
0111 1:256
1000 SEIF 28 T1 bit 0
1001 SEIF 25 T1 bit 1
1010 SEHT 2T bit 2
1011 ‘ SET 2T bit 3
1100 R fil SEIF 25 T1 bit 4
1101 SEIF#ST1 bit 5
1110 SEIF 25 T1 bit 6
1111 SET 2T bit 7
T OWEIGEE 1K (PB2) AEILEIN
BZ1EN: fTJF/CHIBZ1 #ith .
BZ1EN=1 I}, JF/HiEng3s 1.
BZ1EN=0 I}, SCHIIEMGEE 1.
3.47 IRCR (IR | &7758)
& | SFRHKA | Huhk | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S 0x6 - - - - - IRCSEL | IRF57K IREN
/5 8 - - - - - EEPN EEPN EUN
WILATH X X X X X 0 0 0
IREN: FT7F/5C IR fi th -
IREN=1 i, F /o IREJE I H
IREN=0 I, 5% HIIRE B i -
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IRF57K: EHEIRE LA
IRF57K=1 i, IR & 57KHz.
IRF57K=0 i, IR#JAIHE /& 38KHz.
IRCSEL: GHFEIREBINIE
IRCSEL=0, H.I/OR%di 2 15, F=AIRE .
IRCSEL=1, H.I/ORI%# 2 0 i, 7= A IR% .
TEE:
1. REFERYE (Frosc) (EEEF 3.12) HLISS/E IR K17 )R.
2. PIAREGEERIA L.

OSC. Type 57KHz 38KHz K
i N P N 13 b Lo
High IRC 64 96 ::ARHCZ?%ﬁ (RERGIERZ /D, IR BRI NEEN

®8 AFAHRGRERIHLL

3.4.8 TBHP (RAEFEFE b4 F7788)

4% | SFR&EM | #ihtk | Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
TBHP S 0x7 - - - - - - TBHP1 TBHPO
5 - - - - - - EAA 5
WILATH X X X X X X X X

254 CALLA. GOTOAEKTABLEA# AT, HAsHihl & HTBHP[1:0]5ACC4L . ACC/E:PC[9:0]f1MK 715,

B 2

TBHP[1:0],2PC[9:0] 17 51 .

3.49 TBHD (RBEREFTERFFS)

Z# | SFREE | Myt | Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 | - | - | TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
B/ A -] - i# i i i i i
AL X | X X X X X X X

15 TABLEARE AT, F-HEROME & 2 N A N8 TBHD[5:0] 3 7 4% . FhEROMFIK Y P 28 4 0 4%

FIACC.

3.4.10 OSCCR (REEZHIFHER)

B ;;g ik | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 Bit0

OSCCR | S OxF - CMPOEN - - | OPMD[1:0] | STPHOSC | SELHOSC
s R - wE - - WA=t SN WA=t
YIUEE X 0 X X 00 0 1
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3.5

SELHOSC: ARGiiRHED (Fosc)

SELHOSC=1 I}, Fosc/& i
SELHOSC=0 I}, Fosc/Zfiks

& s

STPHOSC: XH/ATH msiRiEH (Frosc)o

STPHOSC=1 i}, Frosc2x1% (IR IT4% 55 1] .

STPHOSC=0 i}, Frosci{®##FIE -

CMPOEN: #TJF/5¢ A Ehis s o
CMPOEN=1 Itf, Hisss 7T,
CMPOEN =0 ¥,

OPMDI[1:0]: %&£ #/ERH .

FU5 A O P o

OPMD[1:0] BAEERK
00 IEH B
01 I AR AR 2
10 Rl
1 R

# 9 EFOPMD[1:0] 5 AE X

JEE: STPHOSC 1R G5fRZ SELHOSC 5 OPMD G/ & . Z& SELHOSC=1 #/, STPHOSC 14
Voil:ogds

1/0¥ 1

¥z (Frosc)s
IR (FLosc)e

-]

‘%% OPMD

AT8A513H1 124k 6 AN/OJIfL (PB[5:0]). HI 7 AT Lhid it 75 4745 PortBisk 5 ix Le {7 o FAN/QIEIAL AR A — AN X BT
BAEAR AL LUE SR 2 5 N B . 27 A2 24 1OSTB[5:0]:E X PB[5:014 A /i th 77 [ o

M OMLAIE B NS NI, B R DB 25 A48T 0 B0O% b 5 T e B 25 47 %3 BPHCON[5:01 ] T-JT i3 5%
KIPBI[5:0]f R fH . ZF A7 4 BPLCON[7:410)52 F T-JT 5 8 5 IPB(3:0] 1) T~ hiz L FH .

AN O AT B B % B, AR R AN 51 25 A7 w2 e BT U il tH . 25 77 2 BODCONI5:0] 4 2 PB[5:0] &

BRI
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I/OThEEF QN 3%
Thee PB[3:0] PB[5:4]
Sk A= ) vV v
TN
e Az EN vV X
Hi VAR L4 \Y} Vv

# 10 /OTfed

HLP AL AE PB I AEAN /O AT e 227 A W . 27 47 #sBWUCON[5:0] 2> #E 1% £ PBAE — /ORI AL I 7= A by . W ik
FER N FIBWUCONKIE—PBAIfz, HH-FARW R AR — QWAL , #4438 PBIF (INTF[1])t & e
M. WRE AR PBIE (INTE[1]) 5GIE (PCONT[7)IRIN BE N 1, R R A WK AT W IR 55 R

AT8A513H1 {4t AMERrlT, & 1E8s EIS (PCONI[B))EE N 1, PBO M 24 1F 40k v b7 i iy A

YEB: 24 PBO (a1 e/ MR S F TR, SFE8P B G BEHILSE, T PBO H-FEL MR EH
KM, 1APB5~PB1 H-FBAL R A =85 -

ATBA513H1 $E IR A AT IRER P A KA 2 & 74 IREN (IRCR[O]##E, MINAZPBA & 3 o
PB3 Al A4 {ESLEBE AN, HEEZF e . UPB3 B BNK 55, AT8AS13H1 N IETF. .
MATBAS513H1 AbF IEH A A a AR MU IR T L E 72715, F P T LATEPB4 ML %248 & B 4.

RTOMD TOCS=1 FMILCK_TMO0=0, PB2 7] LL4{EE 28 TO #hEFi#hJHEX_CKI. R T1CS=1, PB2 7 L4 1{E
TEMFEET1 AR

WHRT1CR1[7] PWM1OEN=1 Jf HXt R 2|PB2 7+, PB2 tha] L4 /E kv %8 FE A fil 4« & BZ1CR[7] BZ1EN=1
XN FIPB2 fit B 75, PB2 thAf DL /E NS 284 H
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3.51 10 3| I%EHER
IO_SEL: W& 5l B JE M i N Bk
WRITE_EN: ¥ ZRS N 5.

READ_EN: 55| .

OD_EN: FTH IRk,
PULLUP_ENB: #J#FPull-High.
PULLDOWN_EN: T7Pull-Low.
RD_TYPE: it A s & .
EIS: JTITAME T DIRE .
INTEDGE: % #5406 i il .
EX_INT: Zhfepiilifs .

WUB: ] Ffport B,

SET PBIF: portB Mfifhs&.

OD_EN
LATCH
I0_SEL P b— .—D_(
LATCH i
WRITE_EN P —

—READ_|EN 2] i
/617 | PULLUP_ENB

DATA_BUS \\I mux
1 X_‘ |
F—PULLDOWN_EN
RD_TYPE
[ 0( —
SET_PBIF

DFF
WUB L 4—READ_EN

EIS
EX_INT o
@]
\ INTEDGE

5 PBO 45 HHEIA]
KT ReuMIReL, 1525 578 5 1) LR
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I0_SEL: &€ 5| BB i N\ st .
WRITE_EN: ¥ ZRS N 5.

READ_EN: 55| .

OD_EN: FTH IRk,
PULLUP_ENB: #J#FPull-High.
PULLDOWN_EN: T7Pull-Low.
RD_TYPE: il A sl aifr a5
IREN: T7FIRIIRE.

IRDT: IR% k.

WUB: $T¥port BI:fiE .

SET_PBIF: port BMifiEkr & .

IREN

wor = oo en e
— T

LATCH
I0_SEL > — 1

LATCH ==
WRITE_EN >

PULLUP_ENEB

/ﬂ*iREﬁ D_EN @
DATA_BUS
_| <] ‘

7
Y
oV

F—PULLDOWN_EN

! 2
=
X
pol -
lD
—
<
T
m
I

[¢f
SET_PBIF J

WUB =

P

——READ_EN

6 PB1 4ifHE

KFReuMReL, 115 S 57N ) R

30 Ver. 1.1 2025/5/28



ATW AT8A513H1

I0_SEL: &€ 5| BB i N\ st .
WRITE_EN: ¥ ZRS N 5.

READ_EN: {5,

OD_EN: #TH Ik,
PULLUP_ENB: 4T Pull-High.
PULLDOWN_EN: #T7FPull-Low.
RD_TYPE: i UK A7 B 77 45 o
PBEN: #J7FPWM/BUZZER.
PBDT: PWM/BUZZER¥ k.
WUB: #THfport B .
SET_PBIF: port B MifiEfs &

EX CKI: 4B i

IREN
IRDT oD_EN~| ><>—‘
W ——
LATCH
I0_SEL —P p— 1 (PB>
mux L o
8 _)—NJI
LATCH =
WRITE_EHN —P
—READ_EN 2]
/GT | PULLUP_ENB

DATA_BUS \\\J mux
1
RD_TYPE
e
SET_PBIF

WUB: o3

F—PULLDOWN_EN

M-

ol

—READ_EN

7 PB2 4EiHIHER

KT RenMReL, 3552 b 5578 ) U
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IO_SEL: #E 5 BlJa 1 ki A i -
WRITE_EN: #4855 1.
READ_EN: 55| .

OD_EN: FTH IR,
PULLUP_ENB: #J#FPull-High.
PULLDOWN_EN: T7Pull-Low.
RD_TYPE: il A sl aifr a5
PBEN: #TJFPWM/BUZZER.

PBDT: PWM/BUZZER¥k}.

WUB: 4T JFport B/ .

SET_PBIF: port BMifiEbr & .

PBEN
PBDT

0D_EN~{><>—L
o >
N |
LATCH
I0_SEL o] b—

=

1
mu
-}
LATCH L
WRITE_EN P>
/a—REA D_EN @
DATA_BUS <] Iilxrl |
1

PULLUP_ENB

RD_TYPE

L¢!
SET_PBIF

WUEB LE

]

¢—READ_EN

8 PB3 45HEK]

%l—PULLnowNEN

KT ReuMlIRpL, 155 [ 5 /N 2 ) F 45
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I0_SEL: &€ 5| BB i N\ st .

AT8A513H1

WRITE_EN: #4855 1.
READ_EN: 55| .
OD_EN: FTH IRk,
PULLUP_ENB: #J#FPull-High.

RD_TYPE: &FFi5HU A sl 847 25 -
WUB: 4] fport BHzfig .

SET PBIF: port BM:iEkrE.

OD_EN
LATCH
IO SEL o —

FE
&
__D—([

LATCH =
WRITE EN P e
/(Ai——REﬁD_EN %]
DATA_BUS ]
1 .

PULLUP_EHNB
Lz%;hj ‘
RD_TYPE
o!
SET_PBIF

DFF

WUB

o {—READ_EN

K9 PB4/PB5 4 HHER
KT ReuAIRpL, 12 [ 55 /N 51 H AR
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3.6 ERHTO

SENFASTO 2 8 fridh I sz inh 2%, i8I 2947 2STOEN (PCONA1[0]) FTT#4E . 5 NER S TO B & e KA ahft : H
SERT2ETO B ) £ SR B A AT $0E

ENFEETO FI I R AR TE 2 7728 TOCS. LCK_TMO (TOMD[5] 5TOMDI[7]) 7 LAMIEA I8k, AhER A EX_CKIERAK
N PR 2 R ik $E . JTOCSH 0, FRA M Bk S /EE 45 T0 WY, 2TOCSZ 1 HLCK_TMO
N0, EX_CKI &4 4{F e i 25 TO BH4hJE. 24TOCSAZ 1 HLCK_TMO v 1 (ERF 88 TO RIFL BTN 1), Sikt
KIRF A AR (I_LRC)#H . VLB RERKW T . (LiES%E10)

ENTEE TO KHBhiE ToCS LCKTMO SERTEE TO SkyE
Instruction clock 0 X X
0 X
EX CKI 1
X 0
| LRC 1 1 1

£ 11 Timer0 i b3 6 WE A

BOEEX_CKIFIBIE BRARIR % 2 4%, 27472 TOCE (TOMDI[4]) Al A& 28 T0. 4 TOCESR 1, EX_CKIZKHR
e AT B B ks e B S TO 390, 4 TOCEZ 0, EX_CKISRK R #4135 b (M5 21 v 3 Js £ 52 ef 2%
TO ¥4

FEER ESTO R R FH AT, WSR2 /7 25 PSOWDT (TOMDI[3]) #iE %, &M 2$T0 W4 Jsial L 14 i 2P0 73
i MBI IRASEPSOWDTE A 0, Fiasiss PO S#iig e Rl 2310, HeEHATIRS G HE . Fisr4igsPo
(R EL 2 27 A7 2SPSOSEL[2:013k 5, M 1:2 F] 1:256 Hifi5E

BENEREETO 27, Eh3T0 W4ehJEBRA 5484w A . i REX_CKISERY 45 572848 FH ok 24 1F & B 25 TO
B ERE, P 0T AT A AN B I AR A i B, I 2 SEGE R TTE AIRIR T AR IR [ B A 2 1 i B 2R
TO I phJs 54 meh, FH P 2206 € ATBAS13HT Tl 4l #s PO F5E I 85 TO, T/ 4ies PO (173 AL AT T 4.
FeE 7 (EX_CKIZ|Fa A 8h) Al LLs D IX FERI R H . Moptioni& T i & NAsync (F25) I, ERESTO I hJss
Ao 54, Bt LEX_CKIfH A= i) s T35 2 i b . EX_CKIBEHI A ISR S KA B e Tl FR AR &

YERETO i, AP TOIF (INTFO)¥ =i R 1 IR ER #8TO KA H . WRZFFHTOIE (INTE[0])S
GIEFR R E N 1, L RATRWIHIER, FHPATHBRSFT . HERF SN 0 ZITOIF, TOIFA 2 #iER:.

SEIS 4 TO 45 FIRE I S WDTH T &«
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l ——» Data Bus

v

EX_CKI Instruction Cloek ——»{0
-_b, 0

ke | MUX ED—)1 MUX >  Timer0 —» ToF
_'-1

0
LCKTMO DJ
TMO CKS
0

WDT MU X » Prescaler0 > 1
A V- WDTIF or
Confiquration 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/Buzzer1

SERT RS T &2 B T e P1 1) 8 Arifyi e i 2%, HAMiE gl miEn) . e 28T 1 ik v LU 72 AEPWMA1
it 5Buzzer! $it . 5 NER 8T FHBEAE N ER 88 T1 BT AT 1rd) 5@ m 88 T1 588 . SBCER 28T1
2 HoRER ST Bl S N A .

ERTES T s HE RN B s :

T1CS
/PS1EN — »DataBus

Instruction Clock
0
MUX »1

EX_CKI MUX » - Timer1 T1IF
T1CE ——) 1 A " 'R
—» Prescaler1

1

IPS1IEN  PS1SEL[2:0]

KA1 ER T S5 RHE &

SENZE T (AR 77 30UnT OB A28 T1EN (T1CRA[O)JFE B o s 25T TIPS, e RO 52 th 2 7 4
T1CS (T1CR2[5]) ik & & 15 4 i BhakEX_CKIHIAZ. {T1CSHA 1, EX_CKISHER U/ER 8. ZT1CSH 0, N
SEARA I AR . MEX_CKIMEIEHL, BefliE R 28T Bt Bul i & #5738 T1CE (T1CR2[4]) k5
M TICEN 1, EX_CKIM R ks e i 25 T1 k. MT1CEN 0, EX_CKIM LA iR &5k o i e i 2%
T ke WHERIRN BRI 3T 280, TSP o] LU — B B AE I SRR . T3P AlIES A 0
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B %547 #/PS1EN (T1ICR2[3THF, JEH M 1:2 F| 1:256 2 [Aff) 434kl & Baar f745 PS1SEL[2:0] (T1CR2[2:0]) K vk
SE e TR MARP1 B AT EE AT PLIE I 5 A A7 45PS1CVIRAT .

SEI AT SR AL A R R 2R Bl R AR 5 AV (. M F A TI0S (TICR1[2]) M 1, BLEFE MR . i
BT S M T E S TMR WA E0S ] 0x00, 80 B & ZER . 45 HF2T10S (TICR1[2) N 0, *
RIEFAEIEER . MR AL, FEBTIRL(TICRI))ZHhE F— Nt TG, MTIRLN 1, fEEAE
TR TMR VI AR E 233 B il A7 AT T 48 B — ikt 2. MT1RLA 0, ERTERT1 M OXFFHF 4R T
— NI

MER AT N, FAEER TR (INTRB)ESH I E N 1 HRE R 28T1 K& N F . WRFAAHRTIIE (INTE[3])
HGIEFIN#&E N 1, kAP BER AT h W RS T . BERREFSAN 0 £2T1IF, TIFAShERE.

SE S AT Iy B~ B R

Timert Value >< 0x66
TIEN
T10S=1; TIRL=x < 0x66 > 0x65 > 0x64 > < 0x02 > 0x01 >< 0x00 > OxFF
T108=0, T1RL=0 < 0x66 > 0165 > 0664 > s < 0x02 >< 0401 < 0x00 > 0xFF > 0xFE > 0xFD
T108=0, TIRL=1 < 0x66 ><0x65 > 0564 DX oo <0502 > 0501 > 0x00 >< 0x66 >< 0x65 > 0x64
TIIE l—/v\_

Clear by firmware
12 SEREET i FE

L5 EEPWM10EN (T1CR1[7)#: 52 A 1 HAd B 7#PB2 £PWMH, PWM1 HPB2 #iti. 24 PWM10OEN=1,

PB2 ZHZIECAH . PWM1 it A JORAS 2 B ZF £ 28PWM10AL (T1CR1[6]) & . 4PWM10ALA 1,

PWM1 fi th 2 (KA 2 PWM10OALY 0, PWM1 2 A 2. PWM1 1) 5 28 L S Wiise s J& argm A2 . o5 s b2
TAFEPWMIDUTY 3 E . 4PWM1DUTY Ny 0, PWM1 it T2 4PWM1DUTY ly OXFF, PWM1 524t 255
ANER ST BN, WiRE I TMRY WIMAE AT sksE . Rk, PWMADUTY${E440/8 T 802 FTMR1. PWM1
[ 25 R HE PRI

Timer1 Value=——

Comparator PB2

PWM1DUTY———>

PWM10EB
PWM10AL

K13 PWM1 Z5HHE R

MEFAFAEBZ1EN (BZICR[7]) BorE ik 1 H XM L E 7 PB2 2 inS 330, Buzzer! HPB2 #iiti. MBZ1ENWE
1, PB2 #AZNBCNIHE. BZ1 BISRRIE TR 2T el Sas Pl i, B Skt a7 8
BZ1FSEL[3:0] (BZ1CR[3:0])¥ & . *BZ1FSEL[3]A 0, FiHiasP1 %t sk i~ 4EBZ1 . 4BZ1FSEL[3]
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K1, ERTEST gk e 4Bz Fd . N T PR AE S AR A AR, A Ve EE 1:2 F] 1:256. Buzzert
SERHE B W AT :

BZ1FSEL[2:0]

MUX P82

1

Prescalert — 0~7 MUX L
0

Timert —0~7 MUX BZ1EN

BZ1FSEL[3]

BZ1FSEL[2:0]

K 14 Buzzerl Z5HHEE

3.8 ZIAMREUK

AAFARIREN (IRCRIOD#BUE N 1 5, 2 A2, PBY 2 Bl oVt . HIRENGE S, PB1 52l
EHL R, O IO

LI AN FPAN R S H ZF 725 IRF57K (IRCR[1]) Arid#%. MIRFS57KA 1, LLAMEHIMIRZ 5TKHz; HIRF57K K
0, #i# 2 38KHz.

YT AN BRI 07 RORZAS (B ) S AR 4 PB4 th B0df i i % . 24577 8$IRCSEL (IRCR[2])Jy 1 H.PB1 %t $#i 4y 0
i, PB1 K H 4L AR s . 427 #5IRCSEL (IRCR[2]) % 0 HPB1 #y i 2 N 1, PBA i th 40 bk . 41
AR AR R R TR

IRCSEL=0 IRCSEL=1

PB1Data PB1 Data ’7
IR Carrier IR Carrier

K15 LM K A A vs Ay i cdls
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3.9 EIRMARTIRE
3.9.1 IhEERER

o HRLLE.
® (LA (LVD) Arilk.
o NEMMHNESEIS VDD —RIFASERE.
® LVD RILLE A hibr.
3.9.2 mHELLBAS

AT8AS513H1 fi2 fit % Mo ath BBy A L s EL B8R M B2 5 v [T o EUASE A 1D I 170 A A0 i A AT B GPIO 3t

=

Fo

CMPEN(#F 17 #5PCON2])H T /5 FI AN ZE F Eb e 28 . 24CMPEN=0(ER IS, HLEC$ g 2A . 24CMPEN=1 i,
P dim . FEREARAE ST, P2 | ah2E M .

PLE AR SR I B s -

PS[1:0]

PBO——— 00
PCON[2]

Vref — 10

PCON1[8]

PB1— 00
——» 01
Bandgap— f 1o

Vref —» 11

NS[1:0]

K16 Hhiasaify &

EL 45 3% 4 1E [F) %\ 1 PS[ 101 5E (27 47 28 CMPCR([3:2]) -

RGN FR
PS[1:0] IEFHIA
00 PBO
01 -
10 Vref
11 -

® 12 ERfmANIGERE
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Eb A5 25 11 52 F0 4\ HINS[1: 0] 1€ (3577 #¢CMPCR[1:0])..

FHEUTR PR
NS[1:0] JEALIE TP
00 PB1
01 -
10 Bandgap (0.65V)
11 Vref

K13 IARANIERE
A PFPITIE T LSRG EREES OBt 45 R — Mol A A s 80, o3 — Mo mad SR I R

Eb 25 # 4 HH AT LAIE I LVDOUT (3747 #:PCONA1[6])#E 4748 i1
T BRI S A B e i g g Y, % B CMPOE(F 7723 OSCCRIB]) N 1, SR G PB2 42 L a4 A S IR

3.9.3 WEHRSHEHE (Vref)

W2 2% R Vref th &3 BXFRL A B, $REEANFRISE 2 L . RBIAS_HAIRBIAS_LH] T 1 £ Vref) i KAE M
B/ M LVDS[3:0]/ F- M 32 At & 4 ik 4 — A~

VDD
RO R1 R2 R15 R16
-] L
RBIAS_H 1 RBleS_L -
LVDS[3:0] ——| MUX

Vref

17  Vreffilfi{higEdE

VreffiIRBIAS_H. RBIAS_LFILVDS# E[3:0]s LVDS[3:0]/] T M 32 & & i [Erhik %A, W FRFR:
(%iltn: 0.505*VDD = 2.525V@VDD=5V)

Condition
LVD Trim
RBIAS[H:L] ‘ LVDS[3:0] VDD=5V Vin. = VDD rer(V)
10 0000b 0.505*vVDD
10 0001b 0.459*vDD
10 0010b 0.421*vDD

39 Ver. 1.1 2025/5/28



ATW

AT8A513H1

Condition
LVD Trim
RBIAS[H:L] | LVDSJ[3:0] VDD=5V Vin. = VDD rer(V)
10 0011b 0.362*VDD
10 0100b 0.349*vVDD
10 0101b 0.338*VDD
10 0110b 0.311*vDD
10 0111b 0.283*VDD
10 1000b 0.261*VDD
10 1001b 0.523*VDD
10 1010b 0.251*VvDD
10 1011b 0.389*vVDD
10 1100b 0.245*VDD
10 1101b 0.322*vDD
10 1110b 0.294*VDD
10 1111b 0.273*vDD
01 0000b 0.248*VDD
01 0001b 0.219*vDD
01 0010b 0.194*VDD
01 0011b 0.156*VDD
01 0100b 0.148*VDD
01 0101b 0.140*vDD
01 0110b 0.123*VvDD
01 0111b 0.105*vVDD
01 1000b 0.091*vDD
01 1001b 0.260*VDD
01 1010b 0.085*vVDD
01 1011b 0.174*VvDD
01 1100b 0.081*vVDD
01 1101b 0.130*vVDD
01 1110b 0.112*VDD
01 1111b 0.099*vDD

#£14 ZSEHE Vref iEHE

YERE: Vref#iRZ%%0.1V.,

ST R BRI TR AR AN S B s (Vref),  PUECES AT AT T M VS L IS . 2 S I B A\ R0 B O Al s i i
#E (0.65V), ESein) i N IEH 3 S L B2 R4 H (Vref) I, LA 30 v U v e 5 B 1) I A 64T LL A

® HIYF AR T BIE R, HeEASHH 0.
o s Em T RER, ALY 1.

F, 7 {8 T DL e B RBIAS_H. RBIAS_LAILVDS[3:0]3 4T i

o P AR M IR0 T LT 2R
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RBIAS[H:L] | LVRS[3:0] | Voo (V) | |RBIAS[H:L]| LVRS[3:0] | Voo (V) | |RBIAS[H:L]|LVRS[3:0]| Voo (V)
11 1000 4.625 11 0110 3.334 11 0011 2.566
01 0100 4.613 00 0110 3.325 10 1010 2.530
01 0011 4.359 00 1101 3.207 00 0010 2.478
11 1111 4.210 11 1101 3.119 10 1000 2.449
00 1100 4.122 00 0101 3.069 10 1111 2.345
00 1010 4.035 01 0001 3.047 11 1011 2.292
11 0111 3.943 00 0100 2.966 00 0001 2.282
00 1000 3.905 11 0101 2.882 10 0111 2.272
01 1011 3.892 00 0011 2.868 10 1110 2.183
00 1111 3.739 1 0100 2.716 00 0000 2.094
11 1110 3.640 01 0000 2.691 10 0110 2.085
00 0111 3.623 00 1011 2.677 11 0010 2.030
00 1110 3.481 10 1100 2.585 00 1001 2.028
01 0010 3.448 01 1001 2.572 10 1101 2.011

3.9.4 {EAEEMW (LVD)
AT8AS513H1 {i HL G 2% (LVD) N BRSO B0 B L e, MERIRG VDD FF . Y 14 BORE S8 H TR RG] e 156
AR P B BT TR AR IR S5 . 24 LVDEN(%5 /7 #$PCONI5])=1, VDD JE /KT LVDS[3:0}% FILVD
HLERT, LVD#ih 223K, WRLVDH s . LVDH Wibs £ &4, WRGIE=1, e smbilfE 7 HaT+
Wik 5527 . bAh, LVDSZRRIREA S H nT LUd S 75 /7 28 PCON[6]3E AT #8 f. LA R & LVD 45 HHE [ :

RN SHHRIEFER

To request interrupt

LVDS |
(Vref) + | D LVDIF
Comparator c
INV
LVD output
PCON1[6]
Bandgap
K18  LVDZ:HIHE ]
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LVDHL B £ R 1T -

LVDS[3:0] LVDL Voltage LVDH Voltage
0001 2.23V 2.26V
0010 241V 2.45V
0011 2.84V 2.88V
0100 2.93V 2.98V
0101 3.03V 3.08V
0110 3.30V 3.35V
0111 3.62V 3.68V
1000 3.93V 3.98V
1010 4.07V 412V
1011 2.62V 2.66V
1100 4.15V 421V
1101 3.19v 3.23V
1110 3.48V 3.53Vv
1111 3.76V 3.81V

#16 LVDHEiEFF
ARG PR R4 1 P
¥ M RBIAS[H:L] A LVDS[3:0] i&#¢ LVD Hi/E
F2b B CMPCR = 0x0A
=  &H PCON[5]=1 (JF/3 LVD)
P05 @i PCON1[6] At LVD IRZ

JEE: WE LVDS[3:0] R4EXZ, W EELEAFZE D 50us (@FrHosc) 7 BEIEIIPCON1[6]722) IE# HILVD IRES
1.

3.9.5 LVD fltb&E2s9 it
VDD HESHK TLVDH RS, LVDARES MK, FuEFAHLVDIF=1, WHRLVDIEFGIE®RE N 1, XA
HRTI SR AR T . SR LVDIE Ml GIE 938N 1, MZs kb3 g =k .

3.10 Bl M3 (WDT)

AT8A513H1 7 —AN By (ST ARG as WD TR FH ot TR % & S ERG ER IO K, SE R LS A e
HRASE = WD TAT B 4k 45 TAE

WDTRE#BC B 7 11 (M RE BidE 1k . HWDTHAC & 71 e, BRI P HATE R T, HERAE 038 LUE L % 17 48

WDTEN (PCONI[7]) k4l . th4h, WDTHER J5 FIALE] AT LR A7 AT8AS13HT Bk HY 7 — ML B 45w e 11w by
WER. [FIN, EWDTHER G, Z/7a%/TO (STATUS[A)) ¥ #iiEkE N 0.
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3.1

WDTB AR S AN B ok, vl LR 3.5 =8b. 15 b, 60 ZFPal 250 =£Fb. Wi ok i/ 45i4% 0 43
BCZ5WDT, AT CAZEK RS A 3 . S8 1 5 N A25PSOWDT, i Miias 0 #4 2B 4 WDT. s 4ies 0 xfWDT
(193 B EL 27 A7 S PSOSEL[2: Ok € , Bk T-WD T I AL o 7304 EE A 2 1 5] 1: 128, 41 RWD TN, ATBA513H1
BB N 1: 2 3] 1: 256, WIRWDTHERE, AT8A513H1 M2l k.

AT G 0 7 BLZEWDTHE, 14T CLRWDTHE K RWDT. Wiorditas 0 Jf A&/ TObR &N 1.

W P kR BTWD T ML, ZEWDT ARG, 274728 WDTIF (INTF [6])K B E A 1. IR &7 2WDTIE (INTE
[BNALAIGIEHS BB N 1, WIATRES A ki k. ERFEFK 0 5 AWDTIF, WDTIFA &4%iE A 0.

eil i

AT8AS513HT $& 4L —Fprh . —FR I, 5—MoeE kg, A B AT INT SR AR b A
DA 750

® TimerO Ji {7 i .

Timer1 f&4L .

WDTH .

PBA ARAS 4

A1l o BT

LVD .

GIERR 2R PWiE bR, AUN 1 4 RESTIHREFh W DhRe. GIEW LUESENHE @1 E, EidDISHE2IHER 0.

PATTEFRAINT)G, TIRGIERE 1 IERIEMRNE, T — %52 0% M hlk 0x001 Huf5 . [FEY, GIEX HAT8A513H1
HahiEBRAE, XEPr e Wi kA AR R B IR 5518 P e s — 2576 2 L AUERETIE. T 4¥
WEGIEN 1 FHiR [ F AT T -

MR AATAT R R T, bR S A AR INTF A R R BN 1. ZAALAERE TP, 0 SN ZALZ BT 25 BR
Fo G, AT DU S 1) A7 A7 A INTE SRR A S 51 RS i o ch i 45 8 fiE B RA YR Wi s 2 A2 45 INTE
A RAL B E N 1 B, A SR R bR & o SR P W AR 2 /7 3R INTE AR 5 B o 1, GIEH N 1, KK
ARgOE W, N 23548 M 0x008 i, [FINE, AT8A513H1 ¥ HEITEM AT 8GIENE ., 15 ARETIELFZ
HT RS FE T I B G — 4R 4R 4, B GIER By 1 FRIR B F AT T 51 .

3.11.1 Timer0 %5 ¥

Timer0 %54 (M 0x00 | OXFF) ¥4 1% B 2747 2ETOIF . W TOIEFIGIEBE B Ay 1, TIPKs b bk o i 5K o

3.11.2 Timer1 f&hr W7

Timer1 {547 (M OXFFZ] 0x00) K% & FAras TUFAL. WRTUNEMGIERE N 1, NIEALHE AP IHE K .
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3.11.3 B8 e AT

MWD THEIN AL B -k S WD TH#EI = A4 i SR, e ik B 97 2sWDTIF . R RWDTIEMGIERE N 1,
D45 A R g BT R

3.11.4 PB I NRSHER T
MPBx (0 <x<5) BLE MG EAHR K2 /2 2eWUPBX B Jy 1 I, IX%6i% 2 1/0 5] B 1 fa A 40 4
B EASPBIF. WIEPBIEMGIER B N 1, WK A I rhlrE K. F57E & 4PBO [H 1% & H A8 4k o i A gk
TR, AN AR L EISHE 2 FHPBO HELSEAR L ERAE .

3.11.5 #hEpeir
RIGEIS=1 FINTEDGHIELE , /05| JHIPBO _Li% & FIA S Hs K % B F 72 INTIF, WRINTIEFMGIERE N 1,
DA A 0 g b R

3.11.6 LVD Hl¥7
VDD HPR T LVDHER), LVDEREA H AR, FA7asLVDIF=1. WRLVDIEFIGIE®R E AN 1, XAFHIE
PPl

3.12 IRGEE

FINAT8AS513H1 & 4FIC, FE iR (Fhosc) FMEMIIRES) (Flosc) FIEFIE ARG R (Fosc). A FH/E
FroscIIR T 25 /2 W i m MIRCHR a8 (I_HRC). A F{EFLoscHI#RY a5 & W B EANRCHR &4y (I_LRC).

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

Configuration word,
High IRC Frequency

20Ty ———f]
18M - SELHOSC Configuration Word,
o] Jp—— (OSCCR[0] Instruction Clock
AM » [
2 =T
i &
Fhosc
= Fiust
MUX O5C E -

[_LRC 32768 Hz ———=
FLose

19  AT8A513H1 fR% AL & 457 18

| HRCHi At = A Al B P RE, WTLE 1ML 2M. 4M. 8M. 16Mak 20MHz.
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M FE_LRCH, AR L 32768Hz N H L)

R #1723 SELHOSC (OSCCR [O)AIME, 7] LLiEFEFHoscEFLosclE N AR Gk HFosc. 2MSELHOSC A 1 i, %
FroscfE AFosc. HSELHOSCH 0 W), #&EFFFLosctE NFosc.  — EHfiiEFoses RIEHCE FHIME, F84REIFINST
7] PAs&EFosc/2 BiFosc/4 .
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3.13 TR
AT8AS13H1 $At T YR T AE A2 52 ] 5 Pl S A5 44 B 00 48, A2 IE R, i, AR =R AR,
. R e AEEBSITER, B e MRERE A, PA IR, AR, AT8A513H1
e 1L LT EAE, 8T BB TO/MA/E 100 e i 52 DL AR AR . 7EREARALE R, AT8AS13H1 H4HEHR B 341
WREAF WD Tl R 1C M,

PO TARRE R B TR -

One of Reset
Event is occured

: Reset Event : | l
i -POR !
) -BOR . Reset
i -LVR ! Reset Process is complete State Reset Process is complete
e RSTb pin enter low state | Startup Clock=Fast Startup Clock=Slow
» -WDT timeout | Y
MYl B 1

\ One of Reset

/ | Event is occured

- [tk

-
Wakeup Event : |
-WDT timeout intemupt ||
]
i
[

- PB input change interrupt

|
|
|
|
I - INT intermupt

DR

OPNMD[1:0]=01  OPMD[1:0]=01

SELHOSC=0

SELHOSC=1

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

! | Wakeup Event:
""""""" I -TOIT1  overflow interrupt

} - WDT interrupt

One of Reset 1 -PB input change interrupt
|
|

Event is occurred -INT interrupt
- LVD Interrupt

K20 DOFh ARG
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3.131

3.13.2

3.13.3

EFA

RAATTE AL EE I LA FESE G, AT8AS13HT K1 IEH B s it X N a7 R P . B RS

R R A S S LR ke . W B BB ONI_HRC, AT8ASI3H1 Mt N IEHHE, WG E s s

I_LRC, AT8A513H1 #iE N1, 7EIEH BT, AR R mVERE N LA Frosc/E N R G4k , HIhFELE DY

Fh TAERE o R f K I o F b o B 52 AR 254 B TS R F2 7 56 AT BAB13H 1 K N IEH B

® 5T FroscHIFTA S ERCHLII AT FE 4, AR AH N fK A5 A5 R 7 v BB A0S -

® Froscliib T HRCIRAEIE1T

® ICHilit S 0 & % 17 2SELHOSC (OSCCRI0]) V) # My 1@ ik X

® |CT il 4ifs %7 77 22 OPMD[1:0] (OSCCR[3:2]) ) # 43 1 AR A 5K

® SCTSEI IR, AT8AS13HT fEiz 47 IE W A r] [FI I AT . fIRIR M 42 2 TimerQ 14,
X e B ELCKTMO g 1 RIAH B G & 7 Timer0 YR BCE N 1 2k 5L8.

AR

WIS 0 £ A /7 4+ SELHOSC, AT8AS513H1 Kt Ngd i, fEMBEBT, N E IR, FloscHiii N R4t
TG (EARE R FRICIZ 1T . SR, Froscli A2 HBIMEAT8AS13H1 K. a8 T, HAmE 0 £%
f7#3STPHOSC (OSCCR[1])i#f — SRR IFE . HFHERIZ, Bk N1 H A [N 1k Frose, WAZ056HEN
R, RERMFHose, BMNZIEF Al HES 4.

BT FroscFI T A 4 BILER IR THE 4, AR A HE S (A5 B A BB 82 P RE AR T

Wit E 1 EHAEAESTPHOSC, Froscl LM .

|C w33 2 £ 27 17 26 OPMD[1:0] ) 48 A 435 LA X e iR A X

ICH#I 5 1 247 28 SELHOSCY)# M 1E # B =K, .

PR
HBIEE N 10bE FA735OPMD[1:0], AT8A513H1 il N, AT, FERAHUEAT, FroscA ey HANME
ATBA513H1 kM, F P A MEHEBE IS N 1 £HFI_RSTPHOSC, LM% 1EFroscliki 2 /785 . Ko
AT8A513H1 (4IRS 37 OC I, WITOEN/T1EN# & E N 1 WER 2505 nlia/E. B Timer0/Timer1 K25
AT8AS513H1 REMLEE, 2R 1a] 2 A F 2 TMRO/TMR . Finst A T Timer0/Timer1 [ HAh B & 1M & o
® FHA (T IEHAT, — LS EASTHURAE AR N (1 A HAE A8 A7 A AL O .
o FHTEAN 1 EHFIEMRSTPHOSC, FroscH] LA#E K],
® FiosclliRHFH JIFRrEEIEAT .
® 1 LU AT — R L ICAE g A5 WU nga i
(a)Timer0 i Hi 7 (b)Timer1 A7 W1 ()& 1A i (d)PBAAIRAS S W (e) K A INT AR kT
(FLVD I .
® NAFHUEA AL, WSELHOSC=1, ICH IR [HF]FEH#, SELHOSC=0 NICH4 i [F # g X .
® RHNHSUEIRGIEI (IEH BMSHNS BN EHR D, FHLER I AR
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3.13.4 FEIRER

T ATSLEEPTE A 55 N 01bE 17 #OPMD[1:0], AT8A513H1 #4i3k NHEIRM X . 7EHE NEIREER G, &
1E2%IPD (STATUS[3]) KN 0, 1743/ TO (STATUS[A]) ¥ 4 X B 5 1 HWDT K B E MRS TR

FEMERRASE AN, A A R BOC I, ATHR 2 217 IR HAT8AS13H1 A Al — LuRFpk S A e it .

i, HEARAR R AT8AS13HT At fit i Hi A =

® 5 AF AT, A SN .

® FuoscHIFLosc i B H 32K A .

® {138 DL AT IR BLICE B8 MR AIRAS = F e i
(@)& I 1A ik (b)PBAI IR W () KA INTZME

® HEARMBIAMEE S, WSELHOSC=1, ICH#fik[F2|IEH B, WSELHOSC=0 MICH: ik 7] |12 is 5 = .
KR A LU =18 B STPHOSCH-HN BER .

& AW ARG QEHINSEMZES R, IR —K AR,

3.13.5 MRt e]
M AR AEE = e R & S I 18] 16*Fosc, HI T ML R T FroscEiFLosc i fEiZ2 4T, BRI TE 75 N AU TR e i A o2
Y TH]

TEAT8AS13H1 it NFFHUE B HEAR 2 77, F P nf AT 2 ENL. fEXME LT, AT8A513H1 Hiigki: 2|
Hiht OxQ08, LI EMefid 5 $0AT W IR S5 FE 7 o W SR AE HE N A WA X Bl R IRAR 0 2 BT ST DISIFR 4, U AE e fig
Ja AT F—%454%

3.13.6 T/EERMER

PO TR MR 0 -
R BB (L37.S REHUER EEARAR 2
Fhosc figE STPHOSC STPHOSC K
FLosc (Edi (Edi fifife K
FRAPAT AT AT Z1k #1k
THR % 0/1 TOffifE /T1 ffiGe | TOfHA/E/T1 {£A% | TOMERE /T1 MG KM
WDT FCEAMWDTHERE | MCEAMWDTfERE | FCEMWDTHERE | ACEMWDTERE
He ik BEAERE (1 RS fE 7 B REAL KW
- Timer0 ik
|
B ' ' N e i
-4
- LVD

®16  LAFHUBER
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3.14 Bir
ML RAE B FE R AR, AT8AS13H K & ik N R ADIRS I TR B A1 sh 1k
® VDDA E] EFVERS, HIL EE AL,
® Y TAEH RART T M B, HIMEEEA (LVR).
® RSTb5| i A IK .
® WDTEH & 7.

BEAk, T & AE S A RAAR E R RIS & A7 3R AT A IR E B R A RS . RS AL/ TOM/PD AT LLR S = Air
FHIERAIRL . [TORN/PDIME e HAH RI F AR 1T

Event ITO IPD
POR, LVR 1 1
RSTb M AEHEIRAR L5 7 A AR
RSTb MHEARAL = 1 1 0
WDT Ml AR b R Aoz 0 1
WDT MBEHR 5 2 5 0 0
HATSLEEPHE 4 1 0
4TCLRWDTHE 4 1 1

17 [TOF/PDAEFIAH & HLF LR
S EM RS, AT8AS13HT METFIRE MR . T RAM ARG %, TS~ MBI R YR
XA IR RR A BRI E], = AR E T Yo, XA [ AT eSS 140us, 4.5ms, 18ms, 72msEl 288 ms.
RV aefaE i, AT8AS13H1 ¥t — B4 4% Fosc 19 16 MIH4H AWM (OST, R8s i shint 18]), & A7 ik 72 58 B

FOR
Lo
LUR INIT
LWREH—] VPA_/
_a
FES paORST

RSTENH—]

Yoo

ORZ

n

CHIF REZET

1.3

WO SR LIOTRST Fower up Oz1llator| AME

R &
h— - Start-up 7
WOTE |_ reset tlmcﬂ Time 4,;D—<F“LI_ELH

CLOCH

—SET_TOE

21 A R AL A P

MRS L RTE], I HRSToE A7, K.
o FIYRHAEN KT 40kQo
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® R1{H=100Q ~ 1kQi}, K5PHIEKH . ESDEHESAE SN E AL 5.
® WD ffHZC REAEVDD i H PRI I o

VDD VDD
DZS Rg
R1
ANN—] RESET
cC ——
0.1uF
v

22 BN SHIRE
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AT8A513H1

4. BLWE
AT8A513H1 Jy % Fl N AR -S4t 1 65 o KAJHE 2
BAERF BAERF
He 12 BiE A | trE | e ” £ BIE RA#| &
FARES BARTES
ANDAR | R | d |[dest=ACC &R 1 Z | /ADDAR |R|d |dest=R+ACC 1 12DC,C
IORAR R | d |dest=ACC|R 1 z SUBAR |R | d |dest=R + (~ACC) 1 12DC,C
XORAR | R | d |dest=ACC ® R 1 Z | ADCAR |R|d|dest=R+ACC+C 1 12DC,C
ANDIA i ACC = ACC &i 1 z SBCAR |R|d |dest=R+ (~ACC)+C 1 12DC,C
IORIA i ACC =ACC |i 1 Z | |ADDIA i ACC =i+ACC 1 12ZDC,C
XORIA i ACC =ACC @ i 1 z SUBIA i ACC =i + (~ACC) 1 1ZDC,C
RRR R | d |Rotate right R 1 C | |ADCIA i ACC=i+ACC+C 1 12 DC,C
RLR R | d |Rotate left R 1 C | |[SBCIA i ACC =i+ (~ACC)+C 1 12 DC,C
BSR R | bit [Set bitin R 1 - DAA Decimal adjust for ACC 1 C
BCR R | bit |Clear bit in R 1 - CMPAR |R Compare R with ACC 1 zZ,C
INCR R | d [Increase R 1 4 CLRA Clear ACC 1 4
DECR R | d [Decrease R 1 4 CLRR Clear R 1 4
COMR R | d |dest=~R 1 Z | |ARE#ES
FEES NOP No operation 1 -
BTRSC R | bit [Test bit in R, skip if clear 1or2| - SLEEP Go into Halt mode 1 | /TO, /IPD
BTRSS R | bit [Test bit in R, skip if set 1or2| - CLRWDT Clear Watch-Dog Timer 1 | /TO, /IPD
INCRSZ | R | d |Increase R, skip if 0 1or2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 1or2| - DISI Disable interrupt 1 -
XS INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR R | d |Move R 1 4 Return from interrupt
RETIE 2 -
MOVIA i Move immediate to ACC 1 - A and enable interrupt
SWAPR | R | d |Swap halves R 1 2 ‘ Return, place immediate
RETIA i 2 -
I0OST F Load ACC to F-page SFR 1 - in ACC
IOSTR F Move F-page SFR to ACC 1 - ICALLA 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 SFRto ACC 1 -T 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: HL/AENL.
C=1, MNEIRLRAMAL, Wikie AR AL
C=0, MVEIRAARAEINL, WILTE 4 KA.
d: H#z
Fd= “07, 4FAENACC,
#d= “17, ZFAFANRT /Ao
DC: ¥ fbric.
dest: H#ro
F: F UHAFPRIIREZFAF#5, F 16 0x5~0xF.
i 8 [ R A o
PC: fEFitsids.
PCHBUF: #&/7 i+ ##s 1 s h gz i ds .
/PD:  HLURH WrhR AL
/PD=1, HJEFm B CLRWDT A AT .
/PD=0, SLEEP#&4#4T)5.
Prescaler: TiZr#ii#s 0 7344
R: RULHIFFPRIIRE A7 #7 4%, RIHY 0x00~0x3F.
S: SRR TIRED /7 a%, S{HJy 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 I-F+834r CLRWDT 5k SLEEP 545 -
/TO=0, WDT ¥t .
WDT: F&Ifyitif 4.
Z: EERE.
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
FE Y ADCAR R,d T ADDAR R,d
HAEHL 0 <R K< 63 BAER 0 <R <63
d=0,1. d=0,1.
B iE R +ACC + C —dest BAE ACC + R— dest
R Z,DC,C IR Z,DC,C
Pt B ACCHIRAFHEALINYE: #7d="0", 4% i ACCHIRINE:: #d="0", Z5RIEN
fFAAce; #7d="1", ZRHFNR" ACC; #d="1", Z&RHFNR"
Ji3A 1 & 1
Z& 45 ADCARR, d 24451 ADDAR R, d
PATHEAT: PATHE A
ACC=0x12, R=0x34, C=1, d=1. ACC=0x12, R=0x34,C=1, d=1.
PATIR S G PATIRA )G
R=0x47, ACC=0x12, C=0. R=0x46, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with
Carry ADDIA Add ACC and Immediate
T ADCIA i TEVE ADDIA i
BREEL 0 < i<255 R AE R 0 < i<255
A ACC +i+C—ACC A ACC +i—>ACC
SRAS B Z,DC,C R Z,DC,C
i B ACCHII 8 iz 7 BpECH B nvd:, 4% i ACCHI 8 fr B ¥k, &5 584%
RIENACC AACC
JEIH 1 JE 3 1
2645 ADCIA i 24451 ADDIA i
PATHR A0 PAT AT
ACC=0x12, i=0x34, C=1. ACC=0x12, i=0x34, C=1.
PITIRS G PATHES A
ACC=0x47, C=0. ACC=0x46, C=0.
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ANDAR AND ACC and R BCR Clear Bit in R
R ANDAR R,d T BCR R, bit
PAEEL 0 <R < 63. BAEEL 0 <R K< 63
d=0,1. 0L bit <7
ik ACC & R—dest B 0— R[bit]
IR z IRAS T --
EANACC; #d=“1", ZRMHENR J& 3 1
JE 1 1 2441 BCR R,B2
N PATHR A
%451 ANDAR R, d R=0x5A, B2=0x3.
PATHE LAl HATHE A 5 «
ACC=0x5A, R=0xAF, d=1. Re 0‘15?2 s
PATHE S A '
R=0x0A, ACC=0x5A, Z=0.
ANDIA AND Immediate with ACC BSR Set Bitin R
ENS ANDIA i Bk BSR R, bit
BEHL 0 < i<255 BEHL 0 <R XL B3
0 < bit <7
iR ACC & i—ACC
2 1 — R[bit
o— - Btk [bit]
IRAS T -
I H AV w2 « §y—
Tt B ACCHI 8 £ 7 Bl Ffi 573 5 WiHH BB REAZ AL bithr
JE 3 1 JAI 1
S 45| ANDIA i 26451 BSR R,B2
PATHEA T PATHEA Al
ACC=0x5A, i=0xAF. R=0x5A, B2=0x2.
PATIR 2 )R- PITHRASE -
ACC=0x0A, Z=0. R=0x5E.
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BTRSC Test Bit in R and Skip if Clear
JEVE BTRSC R, bit
BAEH 0 <R L 63
0 < bit £7
¥elE Skip next instruction, if R[bit] = 0.
AR -
Wi B REARFE 4, N“0"MIBkit T —%48
A
~
JE A 10or2 (Bt
25451 BTRSC R, B2
B4 1
&% 2
AT TR 10 -
R=0x5A, B2=0x2.
BT 5
HTR[B2]=0, 4§41 AT,
FEFP HAE I8 2 T TAT .
BTRSS Test Bit in R and Skip if Set
JEVE BTRSS R, bit
AL 0 <R <63
0 < bit £7
¥E Skip next instruction, if R[bit] = 1.
IRAS B -
Ui A REARFE 4, "Bkt F—%48
A
~
JE 3 1or2 (Bkid)
241 BTRSS R, B2
42
543
PUTIE AR
R=0x5A, B2=0x3.
BT S I

HFR[B2]=1, MiE4 2 4T,
EEMNIES 3 TFEHUT .

CALL Call Subroutine
{Eyk CALL adr
ERESL 0 < adr< 255
BefE PC + 1— Top of Stack
{PCHBUF, adr} - PC
IR A -
Bi B THREFRA, B kiR Bk PC+1
JEARRTI. ARG 8 ALz RIhlk2h
A PC[7:0], * PCHBUF[1:0] # A\
PC[9:8]
JE A 2
2545 CALL SUB
AT 210 -
PC=A0. Stack pointer=1
PATHE A )G
PC=address of SUB, Stack[1] =
AO+1, Stack pointer=2.
CALLA Call Subroutine
JE vk CALLA
AR -
¥elE PC + 1— Top of Stack
{TBHP, ACC} > PC
RAFER 4
Ui W TR M B SRR R hEPC+1
JEAART, SR )5 K TBHP[1:0] TR {E
7 PC[9:8], ’ACC TR{EZPC[7:0]
JE A 2
2545 CALLA
PATHE A B
TBHP=0x02, ACC=0x34.
PC=A0. Stack pointer=1.
PATIR L )5

PC=0x234, Stack[1]=A0+1, Stack
pointer=2.
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CLRA Clear ACC CLRWDT Clear Watch-Dog Timer
B CLRA B CLRWDT
AR - (e -
e AE 00h—ACC B AE 00h — WDT,
1> Z 00h — WDTTHi s 4ligs CEFF )
1—/TO
NNy =
R z 1—/PD
N H ;3_:,33, 7\‘_?5 AN wqn
1}? Ei ?CC{%% Zhr G E o 170, /PD
o L HWDT i 428 FI T4 5% ITOA
4 CLRA IPDER &AL T
PATHE 200 :
ACC=0x55, Z=0. JE 1A 1
PATHE A )G 24451 CLRWDT
ACC=0x00, Z=1. AT R0 -
ITO=0
PATHE L )5
ITO=1
CLRR Clear R COMR Complement R
B CLRR R B COMR R,d
AR 0 <R <63 B 0 <R <63
s 00h —R d=0,1.
127 ok ~R— dest
KA z s z
L] FIEMRIEE, ZhrEhiE Y REZELE, LB A d,
JE A 1 d="0", 4 AFAACC;
2445 CLRRR d=“1", 4iRfHFAR
PATHR AT I y
R=0x55, Z=0. . COMR.
BT 4 i S B
R=0x00, Z=1. RECRELL
R=0xA6, d=1, Z=0.
PATHE L )5
R=0x59, Z=0.
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CMPAR Compare ACC and R DECR Decrease R
Wk CMPAR R VBV DECR R,d
BAFEEL 0 £ R <L B3 BEESL 0 £ RZL63
BAE R-ACC— (No restore) d=0,1.
RIS Z,C B R-1—dest
P ACCHIRLLA:: PUTACC-R, R R z
ACCHIRHIME, R zZMChrEfr it W] Ri#B, #d="0", Z5RfZNACC;
#d="1", 4iRFAR.
J A 1 JA A 1
2451 CMPAR R 451 DECRR, d
ﬁ?fif%}fcc=12’z=o'c=o' R=0x01, d=1, Z=0.
EEGIECL PATIR A )G
R=0x34, ACC=12, Z=0, C=1. R=0x00, Z=1.
DAA Convert _ACC Data Format from DECRSZ Decrease R, Skip if 0
Hexadecimal to Decimal
1B DAA T DECRSZ R,d
BERL - BAEEL 0 <R <63
PAE ACC(hex) — ACC(dec) d=0, 1.
ARAS ] C EAE R-1—dest,
o . Skip if result =0
B s SN 16 KR -3k N
; T ; AR --
WL A BAERE S e |
}: 'I,}EE)% R %I@H; %d=“0"’ éljj:%ﬁ]\ACC;
e Hd="1", SRHFEAR, HLEEEN0
JEil 1 1 Mgkt T — 2% %, HATNOPHE
2451 ADDAR R.d A BIEIX 5545 2 EHAT I N
DAA Ji A 1or2 (BE)
PATHR LA : S 4 DECRSZR, d
ACC=0x28, R=0x25, d=0. 44 2
PATHR A )G e 43
ACC=0x53, C=0. HUTHE 4R+
R=0x1, d=1, Z=0.
PATHR L )5

R=0x0, Z=1, #AE4 R N0, 54
2 Wkt .
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DISI Disable Interrupt Globally
ik DISI
BAEE -
¥elE Disable Interrupt, 0 — GIE
RAFE -
Wi B GIEXE N 0, kM4 fmHhbi
JE 39 1
2441 DISI

PAT A1 -

GIE=1.

PATHE S

GIE=0.
ENI Enable Interrupt Globally
HE ENI
AL -
¥rAE Enable Interrupt, 1 = GIE
KA -
i GIE®E N 1, HJa4)m+ W
Jii 44 1
24451 ENI

PATHR A -

GIE=0.

PATHR L )5 -

GIE=1.

GOTO Unconditional Branch
VBV GOTO adr
ERAEEL 0 < adr<511
e {PCHBUF, adr} — PC
RS F -
i B TeAFRE B L4842, 9N B bk
= NPC<8:0>, PCHBUF[1]Z:A
PC[9]
Ji A 2
Z& 451 GOTO Level
PATHE A
PC=A0.
BUTIE L
PC=address of Level.
GOTOA Unconditional Branch
1y GOTOA
EREEL -
Ealk {TBHP, ACC} > PC
R R -
1t B3 To M BkFEHE 2, ACCIHEEN
PC PC<7:0>; TBHP[1:0] 18 % A\
PC<9:8>
JE 1 2
2545 GOTOA
PATHR A1
PC=A0. TBHP=0x02, ACC=0x34.
BT 4
PC=0x234.
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INCR Increase R INT Software Interrupt
Bk INCR R, d TV INT
BRI 0 <R < B3 B -
d=0,1. e PC + 1— Top of Stack,
Ak R+ 1—dest. 001h—PC
RIS z RIS TR -
Vi RIEN, $d="0", ZiRAFAACC: i) R A . R R )
#d="1", GRIFAR (PC+1) FEAKTI, #AJ5% 001H
}%Hﬂ 1 E@i@iﬁ%)\PC[QZO]Q
%4451 INCRR, d Ji 3] 3
PATFE LA 2451 INT
R=0xFF, d=1, Z=0. HATHE A1
PATHE S )5 PC=address of INT code.
R=0x00, Z=1. PATIEL )G
PC=0x01.
INCRSZ Increase R, Skip if 0 IORAR ORACC withR
1BV INCRSZ R,d iy IORAR R, d
#RAEH 0 <R <63 LS 0 <R < 63
d=0,1. d=0,1.
el R+ 1—>dest, #efE ACC | R—>dest
Skip if result = 0 e AL Z
ARAS ] - L] ACCHIRfiE iz 5, #d="0", &R
i RIG#HY, #d="0", 4%/ ANACC; FFAACC; #d="1", 4iRFFAR
#d="1", DRIEAR. %5 FH 0N F 1
Wk 3~ e A 4T B A
JE 3 1 or 2(skip) PATHEA T :
\E\gwﬂ INCRSZR. d R=0x50, ACCZOXAA, d=1 , Z=0.
64 2 PUTHESJ5
a3 R=0xFA, ACC=0xAA, Z=0.
PATHE A
R=0xFF, d=1, Z=0.
PATTE S )5 -
R=0x00, Z=1, FZ% N0, &7k
R4 2
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IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC
i IORIA i B IOSTR F
BAEEL 0 < i<255 HAEH 0<F<15
e ACC | i—>ACC ¥R F-page SFR— ACC
AR 4 RENG -
W ACCHI 8 fr B ¥fkiat, L5 B Ha F LT IR 27 A7 43 U F I 45 ACC
f£AACC Ja A 1
JE 3 1 2545 IOSTRF
o . PATHR AT
IORIA
il A F=0x55, ACC=0xAA.
PATFEL1I - HUFE A
i=0x50, ACC=0xAA, Z=0. lfoas?s B CCOxES
PATIEL 5 S AT
ACC=0xFA, Z=0.
I0ST Load F-page SFR from ACC LCALL Call Subroutine
i IOST F ik LCALL  adr
BAERL 0 < F< 15 HAEE 0 < adr < 1023
i ACC —> F-page SFR i23(8 PC + 1 — Top of Stack,
N B adr — PC[9:0]
. " e e RAFER y
B A4 ACC [0 116k 24 F 5 1 65k 2 472 5 v \
(IF i B KA TR . 5 EHPC+H A
JE 1 Wi, RJEH 10 77 B33 A
. PC[9:0].
2451 IOSTF
PATHR A1 JA 2
F=0x55, ACC=0xAA. 251 LCALL SUB
PATHR A )G PATHE LA
F=0xAA, ACC=0xAA. PC=A0. Stack level=1
AT A -

PC=address of SUB, Stack[1]=
AO0+1, Stack pointer =2.
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LGOTO Unconditional Branch MOVIA Move Immediate to ACC
TEVE: LGOTO adr BV MOVIA = i
EEEL 0 < adr < 1023 TR 0 < i<255
(S adr— PC[9:0]. Bk i— ACC
KA - AR -
" it B 8 77 RIFURAE 45 ACC
1] 5 209 L MR AR E TN . ]
PCI9:0] 344 MOVIA |
ik 2 AT T
2545 LGOTO Level i=0x55, ACC=0xAA.
PATHEA A E A= =
PC=A0. ACC=0x55.
PATHRL )G
PC=address of Level.
MOVAR Move ACC to R MOVR Move to ACC or R
P MOVAR R VI MOVR  R,d
BAER 0 <R <863 A% 0 <RZ 63
B {E ACC—R d=01.
N AL - HAE R — dest
N ‘*E;
B ACCItE#R IRAF z
JE 1 it B R Z5d, #7d="0", &5 /£ NACC;
" #d="17, SEHRHEAR. 155 HITIE,
#01 MOVAR R TR AR ZI AR T 0.
PATFE A0 :
R=0x55, ACC=0xAA. JE A 1
PATIR S )G 245 MOVR R, d
R=0xAA, ACC=0xAA. PATIE AT
R=0x0, ACC=0xAA, Z=0, d=0.
PATIEAS )G

R=0x0, ACC=0x00, Z=1.
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NOP No Operation RETIA Return with Data in ACC
ERFA NOP ik RETIA i
G -- HE % 0 < i<255
e AE No operation. e i— ACC,
RIS - Top of Stack — PC
Wi B TRk A -
i 1 1 N s e e
. Wi Bl WHHOR M . 8 fir 7 B HUW (H 44
k. NoP - ACC, KTl APC, GIEk&
AT 210 - 1
PC=A0
PATHE S )G JE 3 2
PC=A0+1 2445 RETIA
PATHE LA
GIE=0, Stack pointer =2, i=0x55,
ACC=0xAA.
WATHR L )G
GIE=1, PC=Stack[2], Stack
pointer =1, ACC=0x55.
RETIE Return from Interrupt and RET Return from Subroutine
Enable Interrupt Globally
Bk RETIE ik RET
HAE - BAER -
Bk Top of Stack > PC EAE Top of Stack - PC
1—>GIE A -
) ‘/;{IE,\ZD _— “ = \ N -
REHW o) FRFIRE, HIRAPC
] TR ], TR HEE N PCIR] B {8 o >
RE P T 35@ M
I
Fi 2 HUTHR 4
Z& 45| RETIE Stack level=2.
PATHR LA : WATHRL )5
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
Bk RLR R,d
BRAEEL 0 <R <63
d=0,1.
AR R[7]— C, R[6:0] — dest[7:1],
C —dest[0]
| R
b7‘b6‘b5‘b4‘b3‘bz‘bl‘b0}<—
ARFS ] C
i B ARG LTS Fd="0", &R
FAACC; #d="1", ZERHFAR
JE B 1
Z& 45 RLRR, d
PATHE LA
R=0xA5, d=1, C=0.
PATHE R G
R=0x4A, C=1.
RRR Rotate Right R Through Carry
ik RRR R, d
RS 0 <R <63
d=0,1.
¥eAE C — dest[7], R[7:1] — dest[6:0],
R[0]—>C
c R
b7‘b6‘bs‘b4‘b3‘b2‘b1‘bo}—
ARA 5] C
i B WA RIES AR #d="0", 4R
FAACC; #d="1", ZR/FAR
JE 3 1
Z445) RRRR, d
PATFE A1
R=0xA5, d=1, C=0.
PATTE S )5 -
R=0x52, C=1.

SBCAR Subtract ACC and Carry from R
TE SBCAR R,d
B 0 <R <63
d=0,1.
R R + (~ACC) + C — dest
AT Z,DC,C
i W RFIACCH L igik, #d="0", %
FAFANAce; #7d="1", ZRFAR
F 3 1
Z&451 SBCARR, d
(a) PATHRA A
R=0x05, ACC=0x06, d=1,
C=0.
BUTIE L

R=0xFE, C=0. (-2)
(b) THATHE 210 :
R=0x05,
Cc=1.
PATHES )G
R=0xFF, C=0. (-1)
(c) PATFRAHI:
R=0x06,
C=0.
PATHE S )G
R=0x00, C=1.(-0), Z=1.
(d) ATHEAHI:
R=0x06,
C=1.
PATIE L G
R=0x1, C=1. (+1)

ACC=0x06, d=1,

ACC=0x05, d=1,

ACC=0x05, d

1 ’
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SBCIA Subtract ACC and Carry from SFUNR Move S-page SFR from ACC
Immediate
EE SBCIA i Tk SFUNR S
EVER 0 < i<255 Ve 0<S<15
el i + (~ACC) + C —dest Y S-page SFR—>ACC
ARAS Z,DC,C RAS T -
i B WHRACCT ALk, 45 RAN it B ST RF Ik bR 2 25 A7 25
ACC e 1
e 1 1 o
N : %4451 SFUNR S
%441 SBCIAT AT 210 -
() HUTHE AT S=0x55, ACC=0xAA.
i=0x05, ACC=0x06, C=0. T A E
PATHE LG '
S=0x55, ACC=0x55.
ACC=0xFE, C=0. (-2) X X
(b) HAT 471
i=0x05, ACC=0x086, C=1.
PATHA )G
ACC=0xFF, C=0. (-1)
(c) PATIR AT
i=0x06, ACC=0x05, C=0.
PATR A )G
ACC=0x00, C=1. (-0), Z=1.
(d) BATHE A0
i=0x06, ACC=0x05, C=1.
PATHRA G
ACC=0x1, C=1. (+1)
SFUN Load S-page SFR from ACC SLEEP Enter Halt Mode
T SFUN S Ik SLEEP
EEEL 0 £ 8 <15 VR -
(e ACC — S-page SFR el 00h—> WDT,
IR A - 00h — WDT prescaler
N - N 1—/TO
i B 5 STUTH Rk bR B 27 A7 25 0—> /PD
3 1 sl
Ji A B /TO, IPD
0 SFUNS 58 WDTHI 0 4 i85 % . [TORF £ 0,
ATH i JPDIE, ICHABEIR.
S=0x55, ACC=0xAA.
PATHR S 5 i !
S=0xAA, ACC=0xAA. %51 SLEEP
PATHE A1 -
/PD=1, /TO=0.
PATHE S5
/PD=0, /TO=1.
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SUBAR Subtract ACC from R
1By SUBAR R,d
EREEL 0 <R X< 63
d=0,1.
PalE R — ACC — dest
R R Z,DC,C
i R WEACC, #d="0", SR
ACC;
#rd="1", ZERFAR
J&HA 1
Z& 451 SBCARR, d
(@) BATIREAHI:
R=0x05, ACC=0x06, d=1.
PATIRL )5
R=0xFF, C=0. (-1)
(b) $ATHE A
R=0x06, ACC=0x05, d=1.
PATTR S )G
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate
{Ey: SUBIA i
BRAESL 0 < i<255
¥elE i—ACC —>ACC
R R Z,DC,C
1 HH HHILACC, 4RI NACC
J& A 1
2545 SUBIA

(@) PUTIEAHI:
i=0x05, ACC=0x08.
PATHR S )G
ACC=0xFF, C=0. (-1)
(b) PATHEAHI:
i=0x06, ACC=0x05, d=1.
PATHR L )G
ACC=0x01, C=1. (+1)

SWAPR Swap High/Low Nibble in R
1EE SWAPR R,d
B 0 <R <63
d=0,1.
A R[3:0] = dest[7:4].
R[7:4] = dest[3:0]
IRAS B -
Wi B AR, #d="0", 45iR
EAACC; #d="1", ZRFAR
Jii 44 1
2545 SWAPRR, d
PATHE AT
R=0xA5, d=1.
WATHEL G-
R=0x5A.
TABLEA Read ROM data
1E vk TABLEA
A -
Helk ROM data{ TBHP, ACC } [7:0]
—ACC
ROM data{TBHP, ACC} [13:8]
— TBHD.
KA -
] ROM#E £ 454, w7 11fFATBH,
&7 Fif- NACC
JE 3 2
2445 TABLEA
PAT A1 :
TBHP=0x02, CC=0x34.
TBHD=0x01.
ROM data[0x234]= 0x35AA
PATHRA A

TBHD=0x35, ACC=0xAA.
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TOMD Load ACC to TOMD XORAR Exclusive-OR ACC with R
Y TOMD B XORAR R, d
PAEEL - BAEEL 0 <R <63
s E ACC— TOMD ] d=0,1.
N ik ACC ® R — dest
ARAS T - SRAS B4 Z
N 2 HA
i BT0 KX HF 75 .
o 1 ] ACCHIRfiL “ 5ok iE 5, #id="0",
Jei LRAENACC: #d="1", SR
2545 TOMD R
PATIR AT JE 1
TOMD=0x55, ACC=0xAA. oy XORARR. d
Wlr i 2 AR
TOMD=0xAA. R=0xA5, ACC=0xF0, d=1.
PITHE L G
R=0x55.
TOMDR Move TOMD to ACC XORIA i)é(éUSlVG-OR Immediate with
vk TOMDR g XORIA i
BREEL A BAEHL 0 < i<255
B YOMD —ACC Y ACC @ i—> ACC
ARAS T - AL Z
N =Y He = =]
IEEE)% -[«%TO *%it%::ﬁ%& ‘I/E‘EH)% ACC%D%@{&“ ﬁﬁ‘z ”:‘@ﬁ’ %dznou’
J& 1 1 R NACC; Hd="1", &RGFEAN
S45 TOMDR R
HATFE LI : JE 3 1
TOMD=0x55, ACC=0xAA. 26451 XORIA i
PATHRA G PATFE 20
ACC=0x55. i=0xA5, ACC=0xFO.
PATIHRA G
ACC=0x55.

66

Ver. 1.1 2025/5/28



ATW

AT8A513H1

5. BER
gE| HFR BB
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
(f5 4wl 4h) (2 = A ) (4 MR )
3 WDT 1. Watchdog Enable (Software control) (4 [ [#flifE Coffi]) )
(& 14058 I %) 2. Watchdog Disable (Always disable) (7 [ 1717¢ 4] (JkicIeH]) )
4 WDT Event 1. Watchdog Reset 2. Watchdog Interrupt
(&1 5E I S 4T) (BT 15 AL (BT 1)
Timer0 source
5 o 1. EX_CKI 2. |I_LRC
(E 1) - -
6 PB.O 1. CMP analog input 2. Digital input
' (CMP B HIA) (N
7 PB.1 1.  CMP analog input 2. Digital input
' (CMP B4 A\) BriN)
1. PB.2isl/O 2. PB.2is PWM 3. PB.2is Buzzer
8 PB.2 , e v i
(PB.2 /& 1/0 ) (PB.2 & PWM fa i) (PB.2 /& a&ns 854 D
1. PB3isl/O 2. PB.3isreset
9 Oy (PB.3 & 1/O ) (PB.3 52 i)
10 PB4 1. PB.4isl/O 2. PB.is instruction clock output
\ (PB.4 & 1/0O Ji) (PB.4 454 i )
Startup Time
11 - 1. 140us 2. 4.5ms 3. 18ms 4. 72ms 5. 288ms
(H=H0)
WDT Time Base
12 B 1A e 4E) 1. 3.5ms 2. 15ms 3. 60ms 4. 250ms
1. Register Control 2. Register Control + Halt mode Off
13 LVR Setting (FFr sz dil) (A7 Al F I MRS 5 0% 4]
(LVR % 5€E) 3. Always On 4. Operation mode On + Halt mode Off
(—H) (e BT e + PRI ASE 2 5% 1)
14 LVR Voltage 1. 1.6V 2. 1.8V 3. 2.0V 4. 2.2V 5. 24V
(BN %) 6. 2.7V 7. 3.0V 8. 3.3V 9. 3.6V 10. 4.2V
VDD Voltage
15 (VDD HJE) 1. 3.0V 2. 45V 3. 5.0V
16 Read Output Data 1. 1/O port 2. Register
(i3 % LE AR ) (110 it 1) (A7)
17 | EX_CKi to Inst. Clock 1. Syne 2. Asyne
(A1) R F2E)
18 Startup Clock 1. I_HRC 2. |I_LRC
(FFB1R) (iR (IR )
Input High Voltage (VIH)
19 GIAB IR (VIHD ) 1. 0.8VvDD 2. 0.6vDD
Input Low Voltage (VIL)
20 EIMEEE (VIL) ) 1. 0.3VvDD 2. 0.2vDD
Input Voltage Schmitt Trigger .
21 (A Hh T 2 ) 1. Enable (depend on 17, 18) 2. Disable (17, 18 no use)
Sink / Drive Current
22 (HEF L HL7E) 1. Small 2. Normal
*19 MEE
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6. HAKE
6.1 B RLXHE
/s S Hiefd E:2Wjv
Vob - Vss HYE HL -0.5~+6.0 \Y;
VIN WiNEE Vss-0.3V ~ Vpp+0.3 V
Top T AR -40 ~ +85 °C
Tst AR -40 ~ +125 °C

6.2 HEHRHESEHE
(15 Z#%Finst=Frosc/4, Frhosc=16MHz@I_HRC, WDT J3 /i, T4kt mint, MERE Ta=25°C. )

e ¥ Voo |&/ME | LB | B KfH | AL -GS
3.0 Finst=20MHz @ |_HRC/2
2.2 Finst=20MHz @ |_HRC/4
2.7 Finst=16MHz @ |_HRC/2
Voo | TAEHLE - | 20 - 55 | V | Finst=16MHz @ |_HRC/4
2.0 Finst=8MHz @ |_LRC/4 & |_LRC/2
1.6 Finst=4MHz @ |_LRC/4 & |_LRC/2
16 Finst=32KHz @ |_LRC/4 & |_LRC/2
5V | 4.0 - - , | RsT
v | 24 ~ ~ (0.8VDD)
oV | 35 - - v | Allother /O pins, EX_CKI, INT
WV | 21 - - CMOS (0.7VDD)
ViH LIPSV
5V 2.5 - - v All other I/O pins, EX_CKI, INT
3V | 15 - - TTL (0.5VoD)
5V - 2.5 -- 4 All other I/O pins, EX_CKI, INT
3V -- 1.5 -- No Schmitt Trigger (0.5Vbp)
5V - -- 1.0
V| RSTb (0.2VDD)
3V - -- 0.6
oV - 4 1.5 v | Allother /O pins, EX_CKI, INT
v | - Y CMOS (0.3VDD)
ViL PN IS :
5v - -- 1.0 v All other I/O pins, EX_CKI, INT
vV | - - 0.6 TTL (0.2Voo)
5V - 2.5 - v All other I/O pins, EX_CKI, INT
3V -- 15 -- No Schmitt Trigger (0.5Vbp)
e L 5V - 2.2 -- Von=4.0V
. mA
(7 FLR) 3V - 1.2 - Vor=2.0V
lon
i LR 5V -- 20 -- Von=4.0V
ks mA
(1% FAL) 3V - 12 - Vor=2.0V
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Ziine) 2 Voo |&B/ME | EUE | BKME | BAr A
2 y 5V - 7.8 -
(it mA | Vo=1.0V
(/NHLIAR) 3V - 4.5 -
o 5V 42
A N - -
i mA | Vo=1.0V
(I HLL) 3V - 26 -
5V - 45 --
IR AR TN mA | VoL=1.0V, Normal IR
3V - 26 -
IEFHER
5V - 1.7 --
mA Frosc=20MHz @ |_HRC/2
3V - 0.7 --
5V - 1.4 --
mA Fhosc=20MHz @ |_HRC/4
3V - 0.5 --
5V - 1.5 --
mA Fhosc=16MHz @ |I_HRC/2
3V - 0.6 --
5V - 1.3 -
mA Frosc=16MHz @ |_HRC/4
3V - 0.5 -
5V - 1.2 -
mA Frosc=8MHz @ |I_HRC/2
3V - 0.4 -
5V - 0.9 -
mA Frosc=8MHz @ |_HRC/4
i 3V - 0.3 -
lop AR
5V - 0.8 --
mA Frosc=4MHz @ |_HRC/2
3V - 0.3 --
5V - 0.7 --
mA Fuosc=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 -
3Ly R
oV - 9.9 - UA Frosc ZEH],
3V - 4.9 - FLosc=32KHz @ I_LRC/2
oV - 6.6 - UA Fuosc %M,
3V - 3.6 - FLosc=32KHz @ I_LRC/4
5V - 3.5 -- ST A Hk
y e FWIAEA, Frosc ZEH],
lsra | FEHLALIL v = | 25 | = | "M Fiosc=32KHz @I LRC/4
5V - -- 0.5
lnacr | BEEHRHE IR - 02 UA | REIREEE, ZEHWDT
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=) % Voo | B/ME | #2UE | KA | B4 A
5V - - 5.0
3V - - 3.0
5V - 65 -
kQ | bhiHFE (AMEFEEPB3)
3V - 120 -
ReH st AzEN E
5V - 85 -
kQ bhiePH (PB3)
3V - 85 -
5V - 55 -
ReL g AN kQ | FHHFH
3V - 105 -
6.3 OSCHt:
(M 2EVDD, TallELs: T %440
S B/ME | BEME | BRME | AL %1
B E I _HRC i 2 +1 % | EREEB TR,
e FALE B HRC AW £ +3 % | IR EREFNLERI%M
BTN HIL_LRC A 22 5 %
6.4 LB / LVDHFE
(Vop=5V, Vss=0V, Ta=25°C K&IEH 4MiLH.)
s S B/ME | 8 BE | BRE. | B %A
VivR | LB #8 N AR Y 0 - VDD-1.5 V | FHosc=1MHz
Teno | LLECES A FH $ar H A 250t 1] -- 20 - us - | Fhosc=1MHz
Ico Ehas g% TAF Hii - 70 - UA | Frosc=1MHz, P2V mode
lvo |LVDIfEHLER - 85 = UA | Frosc=1MHz, LVD=4.15V
Ewvo |LVDHIEIRZE - - 5 % | FHosc=1MHz, LVD=4.15V
CPos | LB gs sz - 10 20 mV
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6.5 fFHHE
6.5.1 MEESEERG HE

10% V . -

5%

0%

-5%

q. (%)

Fre:

-10%

-15%

-20% o . _ o\ N
15 20 25 30 35 40 45 50 55 60 65
VDD (V)

6.5.2 PR EFHERGEE

3% ) 4

2%

1%
"

-1%

Freq. (%)

O 20M/4T

D¢ :
Yo —m— 1 B/AT

-39, -
-40 -25 0 25 50 75 100 125
Temp.(°C)

6.5.3 MR 5EEIRY HE

25% G

20%

15%

10%

5%

Freq. (%)

0%

-59%, . N
15 20 =25 30 35 40 45 50 55 60 65
VDD (V)
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6.5.4 R SRERGEE

10%
8%
6%
4%
2%

-25

25
Temp.(°C)

50

75

100

125

6.5.5 LhrsfH5 VDD

1200

1000

1.2 1.5 2.0

2.5

3.0

35
VDD (V)

4.0

4.5

50

55

6.0

6.5

6.5.6 VIH/VIL 5 VDD

55
50
4.5
4.0

o110 CMOS VIH

e | O G OS5 VL

4.0

45
VDD (V)

50

55

6.0

6.5
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55 I Q@
5.0 g | O TTL WIH | m
4.5 el | O TTL WL _ o WA -
4.0 £y Vs

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
VDD (V)

55 & ) N
5.0 —— RS Th VIH —
4.5 e R ST WL
4.0

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
VDD (V)

6.5.7 VIH/VIL 55

N
VDD 5V
3.50
—a— W— - —i 5 a
3.00
< 2.50 —=—CMOS VIH
2 2.00 . . . _ _ _ ___  —+—CMOSVIL
- o o > ° ° o
=
1.50
1.00
-40 -25 0 25 50 75 100 125
Temperature(°C)
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2.50

vDD 5V

2.30

2.10
1.90

1.70

—=—TTL VIH

1.50
1.30

1.10

L 2

[ 3
*
[ 3

L 3

L 2

Viu/Vi(V)

0.90

——TTL VIL

0.70

0.50
-40

-25

25 50 75
Temperature(°C)

100

125

4.50

VDD 5V

4.00

3.50

—=—RSTh VIH

3.00

—+—=RSTb VIL

2.50

VIH/VIL(V)

2.00

1.50

a &

L

1.00

L 4

-
v v v

L

-40

-25

25 50 75
Temperature(°C)

100

125

W TERE

AW ITAEREE GRAEVERE: -40 °C ~ +85 °C)

LES

RAMHEE

BARHE

LVR: BRiME
(25 °C)

LVR: B
(-40 °C ~ +85 °C)

20M/2T

3.0V

5.5V

3.3V

3.6V

16M/2T

2.7V

5.5V

2.7V

3.0V

20M/4T

2.2V

5.5V

2.2V

2.4V

16M/4T

2.0V

5.5V

2.0v

2.2V

8M/2T

2.0V

5.5V

2.0v

2.2V

=4M(2T or 4T)

1.6V

5.5V

1.6V

1.8V
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5.0 — ——4.05V
45 ‘ —B—3.9v
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35 E\E\E\-ﬂf —=8 —a o ——3.45V
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7. HERST

7.1 6-Pin Plastic SOT23-6 (63 Z~)

INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
b Fu (Al - loos7| - - 145
Al - - Jooos| - R EXT
E
A2(0035(0045 0051 | 090 | 115 | 130
b|0012| - [0020|030| - |050
c|ooo3| - [oooofoos| - [022
\ D 0.114 BSC 290BSC
I 0.110 BSC 2.80BSC
El 0.063'BSC 1.60 BSC
! e 0037 BSC 0.95BSC
el ef 0.075BSC 160 BSC
1 ] \ L D.G12|D_G18‘D.024 030 ‘ 045 ‘ 0.60
A (A2 L1 0.024 REF 060 REF
1 L2 0.010BSC 0.25BSC
L M| & |00 | 150 | 5 | 100 | 159
HER: SOT23-6 4% 3000 5.
7.2 8-Pin Plastic SOP (150 Z~)
INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
Alp183| - |0702|4B85] - |513
B|o144| - |D163| 388 | - |44
clooss| - |oo74|135] - | 188
D|oow| - |oo20|o025| - |05t
Floo15| - |oo3s|o3s| - |08
G 0.050 BSC 1.27 BSC
cC J|ooor| - |oow|o1s| - |o2s
\ SEATING PLAN K|oo00s| - |oow|o1z| - |o2s
L|o1ga| - |ozos|4s0 | - |52
M| - - | - - 8°
D228| - |o244|s579| - | 620
H=&: 8-pin SOP &% 100 5.
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8- iT%%‘%\
Va2 Eop: 2 il 5% HERT B 77 7
AT8AS513H1 Die -- --
AT8A513H1S6 SOT23-6 6 63 mil &3 4 3.0KM
Sl A g
AT8A513H1S8 SOP 8 150 mil £k B 2.5KR
A REE 100 B
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