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e E ¢ Fcpu (FBL R
ROM: 1K * 16 i, Fcpu = Fosc/1, Fosc/2, Fosc/4, Fosc/8, Fosc/16,
RAM: 48 *8 fi. Fosc/32, Fosc/64, Fosc/128.
¢ ABEREFH ¢ LA 8rEAERS TO, AF RTC ks (0.5S)
o 18 fiwnss TCO, AFIERF M ESTIEE
o 3R Buzzer 1 PWM Ih&k
2 AW ESTR W TO, TCO. o 1i8iE 2K/4K buzzer #iHH.
1 ANHNE IR INTO. o REETIEKNEE, BAHEHREE RC MRt
(16KHz @3V, 32KHz @5V)
¢ OF|HEE
XA N iR . PO, P1, P5.
HLA NG P15, o AFHRAEBH
HA Eh s . PO, P1, P5. ShER I AP RC IS BE, s 10MHz.
HA Fh 5. P5.0~P5.3, AN I B BRI, RIE 16MHzZ,
BATMeR TN RER SR 1. PO. P11 HLAEARHk, W EEE N A RC N4, &=k 16MHz.
40mA sink 5| 1: P5.0~P5.3, P5.5. BB I 4h: RC I, 16KHZ(3V), 32KHz(5V).
Al YRR IR S P1.0,
AN H T ik A o 4 FP AR
P0.0, H PEDGE %ifrsstil. WA E I A R TR,
MR Bh e AR I A TAF
¢ 3Z%LVD MEARAE L O e b 2 1 T A
B ARG, MR . SRRy e IS S e
o IIREBRKKITELE o HERK
Fa A MK E A 1 /l\iieo DIP 18 pin
k%iﬁz%ﬁéﬂ% A SOP 18 pin
JMP/CALL #54 7] -1 34> ROM X, SSOP 20 pin
K IE4 MOVC ﬂ FHE#EA ROM X,
=  PEREYERETIR
0 i 4 IhEE .
T e e R e e e e e E A L R
SN8P2602B| 1K 48 4 |\V| V 3 15 \Y \Y V - 7 DIP18/SOP18/SSOP20
SN8P2602C| 1K 48 4 |\V| V 3 V |16 \ \Y \Y \% 8 DIP18/SOP18/SSOP20
SN8P2612 | 2K 64 4 |\V| V 3 V |16 \Y \Y \Y - 8 DIP18/SOP18/SSOP20
SN8P2613 | 2K 64 4 |\V| V 3 V (18 Vv Vv Vv 10 DIP20/SOP20/SSOP20
= PMEREREREREE () SN8P2602B F| SN8P2602C)
T H SN8P2602B SN8P2602C
XIN 5 AN SR GPIO T, XOUT 75l e
XIN/XOUT 5| I F GPIO Tt 5 P1.4/P1.6 GPIO 3|4t
T EFE G P5.0~P5.3 & 7 FH
. . P5.0~P5.3, P5.5 & 15mA/40mA
Sink fa it 15mA sink #1134, [ CODE OPTION %
IHRC 16MHz I M IHRC 16MHz
Fcpu Fosc/1~Fosc/8 Fosc/1~Fosc/128
TO SERY 3% Jc RTC i HA45 RTC g
2K/4K buzzer Ihfg ¥ S FF 2K/4K buzzer ThE
IR INFEAE K AR HHEE I P B IR I LS
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—» BZOUT

—— PWMO, BZ0

1.2 AR4GHE
«> PC >
3?ZiLVD
SN - ) oTP W5 HRC — I v A D
ROM 16MHz W ERERC
B 1M 5 I 2%
» FLAGS
I A
ALU
RAM
T A
ACC < > R »  2K/4K Buzzer >
T £ S I B & B e »  PWM, Buzzer >
A A A
PO P1 P5

SN8P2602CP (PDIP 18 pins)

SN8P2602CS (SOP 18 pins)
P1.2 |1 18 | P1.1
P13 2 17 | P1.0

PO.0/INTO | 3 16 | XIN/P1.6
P1.5/RST/VPP | 4 15 | XOUT/P1.4

VSS | 5 14 | VDD
P5.0| 6 13 | P5.7
P5.1| 7 12 | P5.6
P52 | 8 11 | P5.5/BZOUT
P53 (9 10 | P5.4/BZ0/PWMO

SN8P2602CX (SSOP 20 pins)
P12 |1 20| P11
P13 2 19 | P1.0

PO.0/INTO | 3 18 | XIN/P1.6
P1.5/RST/VPP | 4 17 | XOUT/P1.4

VSS | & 16 | VDD
VSS | 6 15| VDD
P5.0| 7 14 | P5.7
P5.1| 8 13 | P5.6
P52 |9 12 | P5.5/BZOUT
P53 | 10 11 | P5.4/BZ0/PWMO
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1.4 5|Bi%Ae

5| A FR KA ThEe vt al
VDD, VSS P LIS A\ i -
RST: RGIMBEAMNGI, MRk, (CEFARG 0 R .
P1.5/RST/VPP I, P |VPP: OTP 12.3V % s A 51 il
P1.5: i NG, AR, JC BB, T AR R e R S
P0.0/INTO /o |PO.0: R 1) g N L, g AR i Rl R, P R BE, P AR N i R S
INTO: ARrh Wi A 5|
BN I, B il 2 R il ke, B R B, AP ARSI M RS, T4
P1.0 O ksrmia .
P1[3:1] /O B Nl g B, S AR il 2Rk, B BB, AR il R 4
XINIP1.6 /O XIN: Yz g1 .
P1.6: AU A 5, S A R i, PE BB B, TR R R S
XOUT: ey axiimth ol
XouT/P1.4 N N A A T L
P5[3:0] e eraiﬁﬁ)\iﬁﬁtlﬁlﬂiﬂ‘, TIN5 W o 10 o i o e AL 1 I N VAN N
15mA/40mA sink L3 .
P5.4: BUnli NG g, A A i Rk, VR B B
P5.4/PWMO0/BZ0 /O |PWMO: PWM %5,
BZ0: Buzzer TCO/2 %t 5| .
P5.5: XU NG G, F S A Rk &, 0 E R, TR 15mA/40mA)
P5.5/BZOUT /0 |sink L.
BZOUT: 2K/4K buzzer %t 5| 1.
P5[7:6] /O AU E NG o1, AB R i 2, P B dr R
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1.5 S|HIBEEEHE

® P15 EAF[H:

e[ ]

Ext. Reset
Code Option

® PO, P1, P5.4~P5.7 GPIO 5|}

Pull-Up
Resistor

f———— /O Input Bus
j————————> Reset

= /O Input Bus

P[]

® P5.0~P5.3 GPIO B[J:

Pull-Up
Resistor

=
PnM
" (I)_:ttgzt 1/0 Output Bus

D

® Pl10:

Pull-Up

Resistor

1/0 Input Bus

1/0 Output Bus

® P14, Pl.6:

[
T 1/0 Input Bus
= P

Output
Latch

1/0 Output Bus

High_Clk
Code Option PnUR
Pin ’JT\ 1/0 Input Bus
= P

1/0 Output Bus

Output
Latch

Oscillator Driver
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2 thsibEE (CPU)
2.1 TEFEFHESFE (ROM)

@ ROM: 1K
ROM
0000H =X VACIES P R TR
0001H
_ T A X 3R
0007H
0008H o Wy ) B FH P T )
0009H PRy
000FH
0010H T8 A X 8k
0011H
03FCH 1 P R 4
03FDH
03FEH RERE
03FFH

ROM QA f, P, 3 A Al DR AR S Ok B DX A o) B AR PP A DT At il s mh ) e P R IR 5%
FEPP R AG L s R FAF il DR RE PP A i D, A B3R, TR AR R

2.1.1 E{I[EE (0000H)
HA N rPRIARGEN 0 &E (0000H).
& FHEA (NTO=1, NPD=0);
= FITHES (NTO=0, NPD=0);
-  AMEEA (NTO=1, NPD=1).

KA AT PR ALIE . FERE A 0000H AbFEH TFAadhAT, RETHF 74 ALK S W BRI . MR ¥s PFLAG % {745
() NTO 1 NPD #5547 A 25 o) LA RGeS A7 7 e N i — BORE s T 404 & L ROM H (R 5347 1) 5

> Bl EXEMAE.
ORG 0

JMP START B R
ORG 10H

START: v PRl i bt
. s PR
ENDP L FLTLE T

SONiX TECHNOLOGY CO., LTD Page 10 Version 1.0
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2.1.2 Hlm= (0008H)

T ) k) 0008H. — HATHma N, R it £l PC A I B A& A AN HERR D2 A7 43 JF ke 21 0008H T 454k AT
TR SRR o A ZBE SO T R, T AR R Ul W T AT R P A A 5l S )

*  jE: @I“PUSH”. “POP"$E4RTFMKE ACC/PFLAG (A H3E NTO, NPD) #7158, PUSH/POP £HERRE—E. .

> Bl EXFTWRER, FHRSETRE ORG8ZE.

.CODE
ORG 0
JMP START s BREH PR
ORG 8 L PN
PUSH ;. fR7F ACC 1 PFLAG H7i%.
POP - W& ACC il PFLAG 7752,
RETI ; PWTIR SRR 45
START: PRI,
; PR
JMP START LR
ENDP ; R ER.
> Pl XHETRE, YWREEFERAFEFZE.
.CODE
ORG 0
JMP START s BREH PR
ORG 8 T a0
IMP MY_IRQ ;. BREIF W RE R
ORG 10H
START: s PR IT
. s PR
JMP START L PR
MY_IRQ: . RWRSEFTSA.
PUSH : {77 ACC 1 PFLAG &%,
POP - PR ACC Al PELAG F7752,
RETI ; HETRERTE .
ENDP L PR,

* i NEEMREFEDRSESH SONIX ME&ERN, BUT/LA:
1. ik 0000H By “IMP” 35S {FIEFM LT IEIIT;
2. it 0008H BH M HE;
3. RPHERFRIZE—TER.

SONiX TECHNOLOGY CO., LTD Page 11 Version 1.0
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213 &F

£ SONIX Hu 3 Hl, % ROM XA il b AT gk, Arfres Y i 1 PR Bl e ik it P ) 745 (bit8~bit15), % 474
Z 4R ) P s ik IR 7Y (bit0~bit7). #4758 MOVC 5% ), T & dk Bl 715 A B eAF AN ACC i Hiudhs v
TANBRAFAN R 51745

> . W ROM Huhk b TABLEL” [KI{E.

BOMOV Y, #TABLE1$M : Yo TABLET Hbtik 5275 .
BOMOV Z, #TABLE1$L ;% 'E TABLE1 il .
MOVC . #i%, R=00H, ACC = 35H.
; BERT k.
INCMS z
JMP @F P ZBH R
INCMS Y [ ZWH (FFH S 00), > Y=Y+1
NOP :
@O: MOVC . #i%, R=51H, ACC = 05H.
TABLET: DW 0035H LB (16 f) Hit.
DW 5105H

DW 2012H

*  E: HETERE Z il (JAOFFH T4 00H) B, FiFeE Y A< HzM 1. Bk, Z ftHet, Y Al FERFM 1, FTEEZE INC_YZ
BEfENT Y A Z FIFSE AL,

> f#l: ZEINC_YZ.

INC_YZ MACRO
INCMS z
IMP @F AR
INCMS Y
NOP  WATRH
ee
ENDM

> . FikeINC_YZ %t BT .

BOMOV Y, #TABLE1$M . % 'E TABLEA ik fa) 25,
BOMOV Z, #TABLE1$L . 1565 TABLE1 Huhl{E524 .
MOVC : 1%, R=00H, ACC =35H,
INC_YZ ; BT R,
@@: MOVC %%, R=51H, ACC = 05H.
TABLE1: DW 0035H D EXEFRR (16 47) .
DW 5105H

DW 2012H
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SON:iX

SN8P2602C

8-Bit Micro-Controller

N H R RIS XT Y, Z AT A BOR S AR D RE, (AT SR IR S AL I R AL B

>  #l: 54 BOADD/ADD Xf Y 1 Z B2 1.

BOMOV Y, #TABLE1$M
BOMOV Z, #TABLE1SL
BOMOV A, BUF
BOADD Z.A
BOBTS1  FC
IMP GETDATA
INCMS %
NOP

GETDATA:
MOVC

TABLEA1: DW 0035H
DW 5105H

DW 2012H

% E TABLEA ik b fa) 775,
;% 'E TABLE1 M55,

;Z=Z+BUF.
; WEBAARS .

i FC =0,
i FC =1,

TRt g, Witk BUF = 0, %y 0035H.
;W BUF =1, #4=5105H.
;R BUF =2, ##5=2012H.

D ENXHARER (16 1) iR

SONiX TECHNOLOGY CO., LTD
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SN8P2602C

8-Bit Micro-Controller

2.1.4 BREER

B R AENS SKHL 2 B Dhfg . th T PCL A1 ACC RU(EAHINEN FIA3 2038 iy PCL, IR, wT LU xt PCL I EANTH]
(*] ACC fE ksl 2 HuhikBk%% . ACC {454 n, PCL+ACC R R Y urHihbin n, $AT5¢ 4HT484 5 PCL L2 AN 1,
A ZH LU Wk PCL+ACC Ja &4k 1, PCHMAZIM 1. MUk EIRHT PC (5 M Bk 48 4 512 it b
hke 3XRE, Rt Rr LGB B B ACC HOMEARAA SEBL 22 s ik iy b

* i: PCH RX#EPCHEIZE, MAXH PCHEZE. Y PCL+ACC FinE# i, PCHBYESESZIM 1. PCL-ACC F&EEE
4L, PCH BEIBRIBTAE, ARERITRAREMLES.

> Bl BkEEER.

ORG

BOADD
JMP
JMP
JMP
JMP

0100H

PCL, A

AOPOINT
A1POINT
A2POINT
A3POINT

; B M ROM Hifsi JT 46 -

; PCL=PCL + ACC, PCL itk PCH jin 1.
;ACC =0, k% AOPOINT,
;ACC =1, Bk A1POINT.
;ACC =2, k% A2POINT.
;ACC =3, k% A3POINT.

SONiIX H i HLER A — AN DLRAE T SE AT B R D g, &2 A3l ROM 34 FROFRe b 8% 20 M AL e (HR]
BRI 7> ROM 211

> Bl WRBEERER ROMGR, WIIERPHER.

@JMP_A

MACRO

IF

JMP
ORG
ENDIF
BOADD
ENDM

VAL

(($+1) 1& OXFFO0) !1= (($+(VAL)) !& OXFF00)

($ | OXFF)
($ | OXFF)

PCL, A

*  F: VAL ABEEERTIRHPIIRINH

>  Hl: % “MACRO3.H” H,

BOMOV
@JMP_A
JMP
JMP
JMP
JMP
JMP

“@IMP_A” HIRH,

A, BUFO

5

AOPOINT

A1POINT

A2POINT

A3POINT

A4POINT

; “BUF0” O % 4.
s FIRAHCN 5.

;ACC =0,
;ACC =1,
;ACC =2,
;ACC =3,
;ACC =4,

Bk AOPOINT.
B4 ATPOINT.
Bk A2POINT.
Bk A3POINT.
Bk% A4POINT.

R Bk AR 147 -1 ROM BANK i1 7448 (O0FFH~0100H), %454 @JMP_A " i Bk e 32 215 24 1147 . (0100H)

> Bl “@IMP_A” iz 24

D YmTERT
ROM bl

00FDH
00FEH
00FFH
0100H
0101H

D diFE e
ROM Hh i

0100H
0101H
0102H
0103H
0104H

BOMOV
@JMP_A
JMP
JMP
JMP
JMP
JMP

BOMOV
@JMP_A
JMP
JMP
JMP
JMP
JMP

A, BUFO
5
AOPOINT
A1POINT
A2POINT
A3POINT
A4POINT

A, BUFO
5
AOPOINT
A1POINT
A2POINT
A3POINT
A4POINT

; “BUF0” M 0% 4.
s BIRAHON 5,

;ACC =0,
;ACC =1,
;ACC =2,
;ACC =3,
;ACC =4,

k4 AOPOINT.
Bk4 ATPOINT.
Bk A2POINT.
k% A3POINT.
Bk4 A4POINT.

; “BUF0” M 0 %4,
s SIRAHON 5,

;ACC =0,
;ACC =1,
;ACC =2,
;ACC =3,
;ACC =4,

k4 AOPOINT.
Bk2 A1POINT.
Bk A2POINT.
k4 A3POINT.
Bk2 A4POINT.
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SONiX

SN8P2602C

8-Bit Micro-Controller

2.1.5 CHECKSUM it+&
ROM (ARSI B 1 LA BRI, 54T Checksum THEIF, FH M6t % B TG 7 A
> fl: ~EIRRFFES T AT 00H & P 45 R T Checksum 5,

@@:

AAA:

END_CHECK:

Y_ADD_1:

CHECKSUM_END:

END_USER_CODE:

MOV
BOMOV
MOV
BOMOV

CLR
CLR

MOVvC
BOBCLR
ADD
MOV
ADC
JMP

INCMS
JMP

JMP

MOV
CMPRS
JMP

MOV
CMPRS

JMP
JMP

INCMS
NOP
JMP

AH#END_USER_CODES$L

END_ADDR1, A

AH#END_USER_CODES$M

END_ADDR2, A
Y
Z

FC

DATA1, A
AR

DATA2, A
END_CHECK

z
@B
Y_ADD_1

A, END_ADDR1
AZ

AAA

A, END_ADDR?2
AY

AAA
CHECKSUM_END

@B

o H PR & b iR 1 47 end_addr.
s PR &ttt R A end_addr2.

;Yo
5 Zo

s THAREAL Co

Kot YZ Ml 2 75 A AR 2

;IS Z 1= 00H, #HT R —/its.
A Z=00H, Y 1.

D K Z Ml AR N R A b A L
. 75, WHEAT checksum 142,
s RN A Y Bl R TS S R 4 R ik o (A Bk

. 15, WIHEAT Checksum 45,
;=) Checksum i+ 450,

: ¥ checksum 1145,

SONiX TECHNOLOGY CO., LTD
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N ) B © WY SN8P2602C
L\ - h [ L 8-Bit Micro-Controller

2.2 BIEFHESE (RAM)

& RAM: 48*8bit

Hihk RAM

000h RAM Bank 0
“ I8 A X 5k

BANK O 02Fh

080h Bank O [1] 80h~0FFh f#-1i% R4 25 1775
“ (128 F35)
“ RATAE

OFFh Bank 0 453

48 AT A7 X 3847 T RAM Bank 0 ', Sonix $#2{it “Bank 0” %[j#§4 (41 BOMOV. BOADD. BOBTS1.
BOBTSO0 %) Hf%jin] Bank 0 RAM.

2.2.1 REFFSE
2.2.1.1 RREEERIIR

0 1 2 3 4 5 6 7 8 9 A B C D E F
e - R Z Y - |[PFLAG] - - - - - - - - -
of - _ _ - - - _ _ - _ - - _ _ - -
Al - _ _ - - - _ _ - _ - - _ - - -
B| - - - - - - - - POM | - - - - - - PESG
cl[Piw [ Pim - - - [ P5M | - - [INTRQ[INTEN|OSCM| - |WDTR|TCOR| PCL | PCH
D[P0 [ P1 - - - P5 - - TOM | TOC |TCOM|TCOC | BZM | - - [STKP
E[POUR[ PIUR [ - - - [P5UR[PSDR | @YZ | - |PioC| - - - - - -
Fl - - - - - - - - | STK3L|STK3H|STK2L|STK2H|STK1L|STK1H|STKOL|STKOH

22.1.2 ARG EHEEHRIEA

R = TAE %47 38701 ROM & H it o0 17 2 Y, Z= LA, @YZ [k kA £, ROM ka7
PFLAG = K ibi s 2 £ 52 PEDGE = PO0.0 fil & J7 [r) 25 77 %%
INTRQ = 1 i sk 25 4 58 INTEN = 1 Wi RE 75 17 2%

WDTR = & | 15 I 3 527 17 2% Pn = Pn ¥l 217 4
PnM = Pn BisH b %5 77 4% OSCM = i itk okl 7 £ i
PnUR = P i Fi B 01 2 47 2% PnDR= Pn i H B Hl 2 77
PCH, PCL = Rt #ss TOM = T0 BEA R f748%
TOC = TO 42 fF 5 TCOM = TCO #iz{ % /745
TCOC = TCO #4717 48 TCOR = TCO [z ey {7k
P10C = P1 JR T B 428 b 27 A7 2 BZM= 2K/4K buzzer {5l %7 {7 4%
STKP = Hifidit @YZ = [ kA A7 40

STKO~STK3 = #4728
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N~ BN © WY SN8P2602C
L\ 4 h.h 8-Bit Micro-Controller

2.2.1.3 RHGFERNUEX

skl Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bit0 RW | %
082H RBIT7 RBIT6 RBIT5 RBIT4 RBIT3 RBIT2 RBIT1 RBITO |RW R
083H ZBIT7 ZBIT6 ZBIT5 ZBIT4 ZBIT3 ZBIT2 ZBIT1 ZBITO RW]| Z
084H YBIT7 YBIT6 YBIT5 YBIT4 YBIT3 YBIT2 YBIT1 YBITO RW[ Y
086H NTO NPD LVD36 LVD24 C DC Z R/W | PFLAG
0B8H POOM RW ]| POM
OBFH P0G P00GO R/W | PEDGE
0COH P16W P15W P14W P13W P12W P11W P10W W | PIW
0C1H P16M P14M P13M P12M P11M P10M RW][ PIM
0C5H P57M P56M P55M P54M P53M P52M P51M P50M RW ]| P5M
0C8H TCOIRQ | TOIRQ POOIRQ | R/W [ INTRQ
0C9H TCOIEN | TOIEN POOIEN | RW [ INTEN
0CAH CPUM1 | CPUMO | CLKMD | STPHX R/W | OSCM
0CCH | WDTR7 | WDTR6 | WDTR5 | WDTR4 | WDTR3 | WDTR2 | WDTR1 WDTRO W | WDTR
OCDH | TCOR7 | TCOR6 | TCOR5 | TCOR4 | TCOR3 | TCOR2 | TCOR1 TCORO W | TCOR
0CEH PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO RW ]| PCL
OCFH PC9 PC8 RW | PCH
0DOH P00 RW| PO
0D1H P16 P15 P14 P13 P12 P11 P10 RW[ P1
0D5H P57 P56 P55 P54 P53 P52 P51 P50 RW| P5
0D8H | TOENB | TOrate2 | ToOratel | TOrate0 TOTB RW ]| TOM
0D9H TOC7 TOC6 TOC5 ToC4 TOC3 T0C2 TOCH TOCO RW | T0C
ODAH | TCOENB | TCOrate2 | TCOratel | TCOrate0 | TCOCKS | ALOADO | TCOOUT | PWMOOUT |R/W | TCOM
ODBH | TCOC7 | TCOC6 | TCOC5 | TCOC4 | TCOC3 | TCOC2 | TCOCH TCOCO _|R/W | TCOC
0DCH BZEN | BZratel | BZrate0 RW | BzZM
ODFH GIE STKPB1 | STKPBO |RMW | STKP
OEOH POOR W | POUR
OE1H P16R P14R P13R P12R P11R P10R W | P1UR
OE5H P57R P56R P55R P54R P53R P52R P51R P50R W | P5UR
OE6H P53DR | P52DR | P51DR P50DR W | P5DR
OE7H @YZ7 @YZ6 @YZ5 @YZ4 @YZ3 @YZ2 @YZ1 @YZ0 |RW][ @YZ
OE9H P100C W | P10C
OF8H | S3PC7 | S3PC6 S3PC5 S3PC4 | S3PC3 | S3PC2 | S3PCHt S3PCO | R/W | STK3L
OF9H S3PC9 S3PC8 | RIW | STK3H
OFAH | S2PC7 | S2PC6 S2PC5 S2PC4 | S2PC3 | S2PC2 | S2PCH S2PCO__ | RMW | STK2L
OFBH S2PC9 S2PC8 | RIW | STK2H
OFCH | S1PC7 | S1PC6 S1PC5 S1PC4 | S1PC3 | S1PC2 | S1PCH S1PCO__ |RW | STKIL
OFDH S1PC9 S1PC8  |RW | STKIH
OFEH | SOPC7 | SOPC6 | SOPC5 SOPC4 | SOPC3 | SOPC2 | SOPCT SOPCO___ |RMW | STKOL
OFFH SOPC9 SOPC8 | RIW | STKOH
* E:

1. FEHEFEREMEAESNSASMEmIERHRMT B
2.  FP{ERASNSASMERIF S FFS AL ITIRIER, MIEZFFLZHALATM “F”;
3. #5% “bObset”, “bObclr”, “bset”, “beclr” REEATANESHIFESR (“RIW”).
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SON:IX SN8P2602C

8-Bit Micro-Controller

2.2.2 Rfng§ ACC

8 K 7r A7 & ACC HIKIAT ALU L5 Bl Aol as Z 10 Bdla (AR ik et . IARERAREE R F (2D 8T (C
5 DC), FEFIRA A ArA PFLAG HAHN AL 23 K AR .
ACC JFAYE RAM i, BIEAESZBIFHERBE R ABER] “BOMOV” it &R LTS

> . /5 ACC.

; KRB N ACC.
MOV A, #OFH
3 ACC H %47\ BUF H1,
MOV BUF, A
BOMOV BUF, A
; 8 BUF Hr iz ] ACC i,
MOV A, BUF
BOMOV A, BUF

REPATHITI, A4 BEBEAFE ACC F1 PFLAG, JiiEid PUSH. POP 54K A7 A1k E ACC 1 PFLAG.
> il {R£FE ACC M TIEHFFEER.

INT_SERVICE:
PUSH . fR7E ACC # PFLAG.
POP . $%%& ACC 1 PFLAG.
RETI IR H .
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8-Bit Micro-Controller

2.2.3 IBFIRTEFFSE PFLAG

274y PFLAG 8% ALU i2FRESEE . REEACIREE BA LVD fillfE &, L, A7 NTO il NPD B/R R4 K
PEARZSE S, R LA LVD A7 ANBEAIAE T 1A ; 17 C.DC Fl Z Hor ALU KIIa5145 B 7 LvD24 i1 LVD36
SR T WL L OIR A

086H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG NTO NPD LVD36 LVD24 - C DC Z
ISWi= R/W R/W R R - R/W R/W R/W
XA - - 0 0 - 0 0 0
Bit [7:6] NTO, NPD: EfiRArr.
NTO NPD |EARE
0 0 |AIMEAL
0 1 |
1 0 |LVD EAfr
1 1 AR AL
Bit 5 LVD36: 3.6V LVD TAFHL R, LVD 4aiikdih LVD_H I %L,
0= Ik (VDD>3.6V);
1= G (VDD=3.6V).
Bit 4 LVD24: 2.4V LVD TAEHLEARE, LVD ki LVD M RFE %L,
0= 1%k (VDD>2.4V);
1= 4% (VDD=2.4V).
Bit 2 C: HHfitri,
1= IS JGE BT ks SR A R AR oA JG B8 B 1 B L s SR 45 L 2 0,
0 = MBS G A BN . WHa A 807 K AL SRS A7 o 75 B 0" sk L s IR 45 1 < 0.
Bit 1 DC: HiBhtfidr&.,
1= VKIS SHME U A BELT, aRosydis 505 VA n) i DU A AT
0 = WV I PUA A e, BRiskdis 5205 45 1) e DUAE A4
Bit 0 Z: Fhrik.
1= HARIPH I8 FH 45 F N %
0 = SARIZHI 38 H M RAEE,
* . XFHREMC. DCHZHES ERIBESHESEHEXAS.
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SN8P2602C

8-Bit Micro-Controller

2.2.4 EFITHS

PRt 5ess PC & 10 7 HERIFE bk 25 4728, 20 2 AL AUIG 8 £ & 1T KRAFI N — 46 3 EPHATHR A I W A7
Hoht. JE%, BRSSP A AT B 3.
FREFHAT CALL A1 JMP $54 1), PC $8 45 e 1 bk o

Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PC - - - - - - PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO
BAiE| - - - - - - 0 0 0 0 0 0 0 0 0 0
PCH PCL
e BB

7t SONIX L HLHLI, 47 9 4784 (CMPRS. INCS. INCMS. DECS. DECMS. BTS0. BTS1. BOBTSO0 #! BOBTS1)

A 58 R Bk D e

WRAHRANE, PC 2.
BOBTS1
JMP
COSTEP: NOP
BOMOV
BOBTSO
JMP

C1STEP: NOP

FC
COSTEP

A, BUFO
Fz
C1STEP

WXL R S PAT AR NI, 4 PCAEIN 2 LAk N — 4454

; % Carry_flag = 1 JUIBkIE T —4&454 .
; T HAAT COSTEP.

; BUFO 3% A\ ACC.
; Zero flag = 0 Mk F 44k 4.
; T HAAT C1STEP.

WR ACC E T RALEEN PC Ehn 2, Bhid %4

CMPRS
JMP

COSTEP: NOP

A #12H
COSTEP

MR ACC =12H , MBS F 45540
BNBEE COSTEP,

PATIN 11645, &R ATH, PCKMEM 2, BT 434

INCS:
INCS
JMP
COSTEP: NOP
INCMS:
INCMS
JMP
COSTEP: NOP

BUFO
COSTEP

BUFO
COSTEP

PATIR 1 1845, SR NER, PCHIMEM 2, BhdT—4%&i4.

DECS:
DECS BUFO
JMP COSTEP
COSTEP: NOP
DECMS:
DECMS BUFO
JMP COSTEP
COSTEP: NOP
SONiX TECHNOLOGY CO., LTD Page 20 Version 1.0
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SN8P2602C

8-Bit Micro-Controller

= ZiuhkBiE

AT JMP 5{ ADD M,A (M=PCL) #54 n[szIl £ Hhk-Bk%s . 47 ADD M, A. ADC M, A 5 BOADD M, A J&, #i PCL
i, PCH & AR . Xk e N, Hafbls Fid 3 445405 PC FME AN T Z4H.00 PCL ¥ H ) n)

E}ﬁ\o

* . PCH{X3#5 PC M cEMANL ISR EE. & PCL+ACC #1175 PCL Bk, PCH £H3zhn 1; BT PCL-ACC

BEMIKRE, PCHHESHRBIETFE.

> fl: PC=0323H (PCH=03H, PCL =23H),
; PC = 0323H

MOV A, #28H

BOMOV PCL, A
; PC = 0328H

MOV A, #00H

BOMOV PCL, A

> fl: PC=0323H (PCH=03H, PCL =23H),
; PC = 0323H

BOADD PCL, A

JMP AOPOINT
JMP A1POINT
JMP A2POINT
JMP A3POINT

; Bkt 0328H.

; BkE| Mk 0300H.

: PCL=PCL +ACC, PCH [F{EA%E,
;ACC =0, Bt AOPOINT.
;ACC =1, B3] A1POINT.
;ACC =2, BtF| A2POINT.
;ACC =3, k%] A3POINT.
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8-Bit Micro-Controller

225 Y 257538

WArar Y M Z #E 8 frgeArds, TRAEW T

o IELAEEFR:

o RAM #iEJHLIRH @YZ;

o [i&+54 MOVC % ROM HiE# T2 %

084H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Y YBIT7 YBIT6 YBIT5 YBIT4 YBIT3 YBIT2 YBIT1 YBITO
e R/W R/W R/W R/W R/W R/W R/W R/W
s : i i i - i - i
083H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Z ZBIT7 ZBIT6 ZBIT5 ZBIT4 ZBIT3 ZBIT2 ZBIT1 ZBITO
e R/W R/W R/W R/W R/W R/W R/W R/W
EiiE : : : : - : - i

> Bl A Y. ZAE RS, ViE bankO H 025H LRI A

BOMOV Y, #00H .Y #8154 RAM bank 0.
BOMOV Z, #25H ; Z ¥8 W 25H.
BOMOV A @YZ ; kAN ACC.

> Bl FIREERA@YZ X RAM BRRZF

BOMOV Y, #0 ;Y =0, #8[7 bank 0.

BOMOV Z, #7FH ;Z=T7FH, RAM IX [z 57T,
CLR_YZ_BUF:

CLR @YZ C@QYZEE.

DECMS z ;

JMP CLR_YZ BUF ; AR

CLR @YZ
END_CLR:

'_l_|

2.2.6 R&F%

8 fiZEfrds R EEA LUF AN TIfE:
o {ENTAEFHFAFARMLA:
o HFRIUTERBLENEFTEIE. (U7 MOVC 454, it ROM HICH) & i 8l e N R ZF A7 s I

FAHER A ACC.)
082H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R RBIT7 RBIT6 RBIT5 RBIT4 RBIT3 RBIT2 RBIT1 RBITO
A R/W R/W R/W R/W R/W R/W R/W R/W
e : : : : - i - i
* i AT REGBEREAESEERET.
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SN8P2602C

8-Bit Micro-Controller

2.3 FUER
2.3.1 MEIFHHIER

B WIEGE N ACC 245 2 ) RAM HG,

> . rEP# 12H N ACC,
MOV A, #12H

> f]: SrBEPEL 12H EAFERR,
BOMOV R, #12H

* k. JCENEFutth, IEEHR RAM BILNHE 80H~87H B TES7FEE.

2.3.2 HESHER
it ACC %7 RAM HoHidlE ik T84E

> Bl Huhb 12H AR RIEAN ACC.
BOMOV A, 12H

> fl: ACC HH#E AN RAM ) 12H BT,
BOMOV 12H, A

2.3.3 [EEFEFHUER

W e A (YIZ) Vinl RAM 8

> Bl: F @YZ EIAET .

BOMOV Y, #0 ;Y % L34 RAM bank 0.
BOMOV Z, #12H ; WOE AT A Ik
BOMOV A @YZ
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SN8P2602C

8-Bit Micro-Controller

2.4 MR
2.4.1 HHAR
SN8P2602C itk ZZAE AT 4 |2, 23 AP B AT CALL $5 415, F Sk AE R i e PC 11H . 2577 STKP

NHERGFRED, FR AR EAF 2R 02, STKnH Al STKNL 43 5l & & HER A o i (R0
RET/ CALL /
RETI INTERRUPT
A PCH PCL
STACK Buffer STACK Buffer
STACK Level High Byte Low Byte
STKP + 1 STKP - 1 STKP =3 STK3H STK3L
STKP =2 STK2H STK2L
STKP =1 STK1H STK1L
STKP STKP
STKP =0 STKOH STKOL
v

2.4.2 HWHREFE

HERRFREN STKP j&—> 2 (L7479 a8, ALy inl (I3ERE sk, 10 A7 30 76k 25 STKnH Fil STKnL A T2 47 bk
. DL AR T bank 0.

{fFHANHFR 4 PUSH Al A F 4 POP X bR 247 a5 AT 4 A o HEARER VBN 5 1EJe . (LIFO) MR, A HE
g4t STKP B IR 1, AR STKP AU N 1, iX4E, STKP SUETE M HEF S 1728 17 2 PR 7T

RGP W4T CALL 584200, FEFTHEEs PC M{EBAF NHEAR A7 2% P AT NAR LR

ODFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STKP GIE - - - - - STKPB1 STKPBO
WE R/W - - - - - R/W R/W
XA 0 - - - - - 1 1

Bit[1:0] STKPBn: #tk$gE (n=0~1) .

Bit 7 GIE: & s i,

0= 2%k,
1= flifg.
> fl: RESAR, HEREHTESAZIAIAE, ERIENEEFNRSBSEMRE, WTHEHAR:
MOV A, #00000011B
BOMOV STKP, A
OFOH~0F8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STKnH - - - - - - SnPC9 SnPC8
A - - - - - - R/W R/IW
2hi)a - - - - - - 0 0

OFOH~0F8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STKnL SnPC7 SnPC6 SnPC5 SnPC4 SnPC3 SnPC2 SnPC1 SnPCO
A= R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

STKn = STKnH , STKnL (n =3 ~0)
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2.4.3 HEMLIRIESG
BRI & CALL BN IR 45, MRl STKP (0 1. $iEHIE R — MEREAESS . RN, SHFLT
VAR PC i) BT AR A7

e STKP WAL AT N
HEEH STKPB1 STKPBO [l R it
0 1 1 Free Free
1 1 0 STKOH STKOL -
2 0 1 STK1H STKA1L -
3 0 0 STK2H STK2L -
4 1 1 STK3H STK3L -
>4 1 0 - - i

XA NI, A — A AR E R K RV B PCIRE . RETI 484 H Tl s ey, RETHFFRF
W HERI, STKPIN1JFHE R T AN R HERR G ph s . HERRIK R ERAE I TR PR :

S STKP WAL AT o
HEREH STKPB1 STKPBO [ R it
4 1 1 STK3H STK3L -
3 0 0 STK2H STK2L -
2 0 1 STK1H STKAIL -
1 1 0 STKOH STKOL -
0 1 1 Free Free
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2.5 wmiFixInS|FE (CODE OPTION)

%L T0 (CODE OPTION) &M ARGMMNTACE, WAL B rate, JRWMIERARILIN, F T 1H05E I 25113840,
LVD i&5i, SAL51EmLL A OTP ROM M4l Wi kR PiR:

YR IFHETH (=R ThRE vt
Noise Filter Enable fFBEZL I IE R %%, Fopu i%4#% Fosc/4~Fosc/128.
- Disable A% JR IR IE D A, Fopu #%4% Fosc/1~Fosc/128.
Fhosc/1 B A A ARG I B, AR I A TR E RS -
Fhosc/2 B4R 2 AN YR IR, 2R 11 THE R 2 -
Fhosc/4 Fa4 AN 4 NP
Fepu Fhosc/8 F64 Ik 8 MRz Il
Fhosc/16 B4 IR 16 NIRRT,
Fhosc/32 FR4 R 32 MR .
Fhosc/64 Fa4 I A 64 MR I
Fhosc/128 B4 JEI Ol 128 MR IRl
IHRC_16M EE A 16MHz RC, XIN/XOUT 514 GPIO 5.
IHRC_RTC N 16MHZz RC,  XIN/XOUT 5l i 32768Hz ik »
RC AN g i K AR 1 RC H37 it  XIN 51141 RC i, XOUT
High_Clk 5B GPIO 5.
32K X'tal AN e IR 3 i R ARSI, AR D FEI iRk o (1 32.768KHz).
12M X'tal A0 e T 35 e A HH v o P RS A iR A (A 12MHz).
4M X'tal AN IR e o P bR HE R A SR iy (i AMHZ)
Always_On URATF G T e Ay, BEIRB RS AR P AR S, .
Watch_Dog Enable TERA T Ve 2%, AR R ¢ BRI 2 b T OGRS
Disable KWE e .
. Reset {FRE AN ZA 51 I
Reset_Pin P15 TEfE P1.5 P i AShAE, b LhL AL
Security Enable ROM R4 N2,
Disable ROM AN
Enable R IR D) RELAAA HE .
Low_Power Disable RN FEL B .
LVD_L W VDD 1% T 2.0V, LVD E17 &%
VD M W VDD i T 2.0V, LVD ARG ‘
LVD - A7 e PFLAG [1) LVD24 17 AE R 2.4V I H R (100 55 o
LVD H W VDD 5T 2.4V, LVD ZALR%.
- {45 PFLAG [1) LVD36 17 AFE 4 3.6V % HL s [ I Il 5
LVD_MAX Wi VDD KT 3.6V, LVD E{ &%,
P5 SINK 40mA P5.0~P5.3, P5.5 sink Hiifi A 40mA.
- 15mA P5.0~P5.3, P5.5 sink Hiifi A 15mA.

2.5.1 Fcpu #miFikIn
Fepu $R7EE AL R I ARHAECT,  RGE B A G RC #dz k424, Fepu A%Z Fepu ik
TR, 52 K Flosc/4 (16KHz/4@3V, 32KHz/4@5V) .

2.5.2 Reset Pin %iFiEIRN

AL S A G S, g B T il o
® Reset: fEREIMBEATIMIIRE.
® P15: ffig P15 N AA G, B EE SNBSS A 5 TR .

R AR N, RGE R AL
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2.5.3 Security 4miEiEIn
Security %KL 2% OTP ROM [ Fi i, YAk Secuity 4165, ROM fLRBina:, alLUE4" ROM fI %t

2.5.4 Noise Filter fmiFi£In
Noise Filter 4 Pk 191 L J VHIE I 0 B LA 2 Ro0 BRI BRI B . L B A B 58, 70 THRIRHE T, i
B 15 2 FLEPE i LVD T30 AT RS/ 2R 45 S T A

2.5.5 Low_Power wiFiEIn
Low_Power ZwiFik it v LAg/> TAEHLL, RGR4P rate KT 4mips.
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3 s

3.1 #pAR
SN8P2602C I 1 HLA LA R LR A 7 5
[ J EHEA
® HI ML
® HH L,
®  HMHENT (HREANEEALS A RO,

AR AN, PRSI EBURES, B s ibietr, FNR s PCI% . R4S,

M A E 0000H AT H T4HiE1T . PFLAG %4744 NTO Al NPD PANbR &7 AEME 45 I RS E ARSI B . AT LA
K NTO A1 NPD [RARES, g FEdz il RAEMIE TR AE .
086H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PFLAG NTO NPD LVD36 LvVD24 - C DC Z
B/ R/W R/W R R R/W R/W R/W
XA - - 0 0 - 0 0 0
Bit [7:6] NTO, NPD: EAREShr&.
NTO | NPD SRR HALE&AF
0 0 [&I'MEN 1058 I 2
0 1 |RGHH -
1 0 | EHEMNALVD "7 FEL Y5 FE A T LVD A8 e
1 1 |AEAL AR AN 5 | RS I B T

ATART Bl AL 7 TG ZE 2 (M NI TA] AR Ged (o 36 1 SRR LA ORI AL SR (R EAT o X+ AN RIS A i
Vit SEISALPT E R AN R, VDD TS EERIAN ] i P AR AL i I ) AN 32 o RC kv o (2 4 I 1) d52
R b ARy A RN T M . AR P A AR RE R, 25 R R G0xt AL TR (R R R GRS e B

VDD G L FE R
J:EE‘ VSS
VDD
SMERELL  yss : : N
: : AN LA LR AR B
LA L R : ;
: : L AT
B IR BT R T A :
BIBELL 7 meneme i
RUERIET
RERE  cppr :
A oS R R TR AR AR T
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3.2 LFEBE{

LAY LVD BAEE DI ARG LR B LTI ETE A, g N A BEIA B IR R R gy
HH R S R I e

o b RGUIMBIHRBEEIE ETIFEAIRGE;

o SMHEAL (ERESMHBEALGIME AR REARMIMBEAL TR WRA D m R, REREFEAREEEISH
AT I AL LA

& RGN P RZ TS E N ERVOIRE

o IRFGWITIEIAE: IR aIT IR R LI Bl

o WTEFF: LHAW, BFITHETT.

3.3 FHIMREN

BIVRAZRGEN PR A EIEFRE T, BREPRE T IIEN a2 . 3, REETRAIMRE, A1
e st SN ARG R FIIMRLS, REHEPAENEF RS &AL NP

EIAERSRE: REWINE TN SE M, i, WARGEAL
RGANMEN: P I RS A A 5B N BOAR
WHBRIFIETAE: IRG TR SR Bl
PATRRP: LHISR, Ry IHRiElTs

1 I 2% N A RN F

X TVEEZ AT, R /O KPR RAM (K] A 75 TG e e 0 S

ABEAETH WA TG %, A5 CVA T ) E R KRR

® R NAZ AL LR AT KIEE T I BIAE, IR A RENS S5 KR IR A% T 1R I R4 Th e -

*  E: XTENAENSNTEANSR, FSA ‘BIRERSR” AXED.
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3.4 HHBEN
B A AN R G BRI RG R EIE S (Bl THeakshai 7k 484, il G nl fess5 1 R4 T/EIR

AN IE B P PITH R .
VDD

REIEH LXK

AT AR AR X

L VDA 3l H

HEEMREE
HLHE R T RE SN RGEIEIX o RGVEIX IR FHYEAS R AL R M /D TAEREZR . B AN 78 (i 52 47
K. Ed, VDD ZFECER T, BRI K. LU EXARSEW T, LU FRXIERN, REE
ARFTAERE, EANKIEFAESEX . 2 VDD B2 VA I, R T IERIRDS; 24 VDD 2% V2 FI V3 i, Rt
ANFEX, W75 S8 . LN RS e ATEIX .
DCizH+':
DC iz i — MR H Wt v, 2 it M RO AR B LIRS 2, R G HL IR nT Rk V& b NSEIX o X, HLJR
AR5 N R LVD Rl e, R RAYERRAESEX .
ACiZHH:
ARG AC fltii, DC A2 AC ML I A 5md . AN dkad /. Wkl BiAm, FAaRahfEr- A+t
U E] DC . VDD #5732 8 TP ks E AR TAEH R LU NI, RS0k v e AT E TARIRAS .
£ ACIEMY, R4 L. N MEREK. Hh, PRy s 240w L, HFREREEFR DC s
ZAl, AC HLYE ST, VDD HUEAEZENS R BRI R S 3k ABEX .

341 RETIERIE
N T B RG AL PERE, E U RS RA IR AR TR . RARIR AR S R GERAT I A K,
AN PAT T S IR A i s (AN o

RAERK
THEE A TR
vdd) (V)
RAERTHE
B X35
LVDA I H
57 X 35K
>
REPITESE (Fepu)
RARETEBRESPITEEXRRE
w BTN, REEE T EREXE—KETR2EEMHIE, [FREAHEEBEE RSN (LVD) BTFRE. MRS
PATHEIR G, RERETEREEMENES, HHTRASEMBEZEEH, RERGERIETEBES REEAHE
JEZ At B — AN BRI, REARGEIEY TIE, WASEN, XXX
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3.4.2 {KBEMKENM (LVD)

voD LVDRMAE /... _ R L _
i) vss | |
i
i

S FLVDR MR i
Rl

RAEEIHE
FORE i

:L%EW :

fRHL A (LVD) & SONIX 8 A7 AL B 1 di e A LR P36, 24 VDD B KT LVD Al i i, LVD
et 2, REGEEAT AFEIEFHAAE K LVD AT, LVD RSP — AN U AL, AR o6 T A8 X Ja .
AR LVD KH5T R G BRI EDIR I . AR I, LVD BERSE BIRYVER], sy L& LVD, &4 L
EAT S, W) LVD siAsele 2R EH, TR ZER e R 7.

LVD &l =245 (2.0V/2.4V/3.6V), 1 LVD itz xF T Fr G fsi i 547, 2.0V LVD hZ4ab Tl
IRAS: 2.4V LVD B4 LVD 847 ThfE, IFeeidbr &7 ion VDD IRAS; 3.6V LVD B bnicThfe, Al on VDD i TAEIR
Ao LVD b Thfe R A A MIE B, Fri&iAr LVD24 F1 LVD36 %5 VDD (R HL RIS 3. 5 T H s A 17, 1
T A LVD24 1 LVD36 (1R 25 BT RS e etk I o

086H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PFLAG NTO NPD LVD36 LVD24 - C DC Z

Y] R/W R/W R R - R/W R/W R/W
XA - - 0 0 - 0 0 0

Bit 5 LVD36: LVD 3.6V LfEHiJEbrid, LVD 4y LVD_H IH 3.
0= X% (VDD >3.6V) ;
1= 4% (VDD <=3.6V) .

Bit 4 LVD24: LVD 2.4V TAFEHEAr&, LVD ik LVD_M %
0= % (VDD >24V) ;
1= % (VDD <=24V) .

LVD LVD wiFHEIN
LVD L LVD M LVD H LVD_MAX
2.0V & A7 R e e R
2.4V bRk - HY - -
2.4V 54 - - B -
3.6V kri& - - e -
3.6V G - - HHY

LVD_L
W VDD < 2.0V, RGEL;

LVD24 F1LVD36 tr&fi Tom X

LVD_M

W VDD < 2.0V, RGEL;

LVD24: 1 VDD > 2.4V, LVD24 =0; HIf VDD = 2.4V, LVD24=1;
LVD36 kribif o o

LVD_H

W VDD < 2.4V, RSELN;

LvD36: 1 VDD > 3.6V, LVD36=0; % VDD = 3.6V, LVD36=1;
LVD24 Hr&Efr G Lo

LVD_MAX

W% VDD<3.6V, R4 HAN.

* F:
a) LVD Efi4kG, LVD24 #1LVD36 IS EE;
b) LVD 2.4V #1 LVD3.6V &M B FEE{MEARITSE, TRAESH TIERERMBRAN.
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3.4.3 B ELITEREM B

W s ARG EEALTERE, B LUR LS

LVD EAL;

EIMEANL

FEALRLE L EHE;

KA EAL R (BRE_REEMEKE, BEREEA A, SN IC BEALEKE).

* E: ‘“RE-RESOER7. “BERBECHRRE” 1 S IC SRK” R TERRRREAHE;

IR

BI85 T ORIE R SUIE R TAF . W, AT PR T TE N 835 %, (HAZAEZ SR P 111,
AP IETIEAT, BI A EAL. RGN SR FPas AT AR (K INHi, F 1I00 € N S 4k st BB i i, R AT

WERE T I EAL 5 BT AL 20X, ARG RARM, REFEACRES, HIIRGE TSR BIEH .

FRARG TAEREE.
ARG TAFE SO R T AR o A (e m, AT R TAESEDC IRV, DR AR e TARE AN KA PR AR L A SEIX
JUREIAT A . BTEL, FIEREAIE A AR LR S RETHEATEIX,  IXAN T 2 B R B AR P A L A2 R R

B hn 4t ER 5 AL P 3 -
SRR AR REN e A CE R L R AAIVERE . AT =AM R A AR s i AR RE . RS AR R AL, LS
A RERIANE 1C A ENTHCR MBS S bl 7 HUnT SE R A7
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3.5 SMERE(L

SRR AT RE Mg PEIL T “Reset_Pin” ¥ifilo KEizgiiFL i E N “Reset”, FAERESMNBEAILIAE. S ALY
TRl A G5, AR R AT AL T i P, RGEIEFIEAT . BRALIRMACRHE TN, RGREA. SME
S ERAFAE LA ANE R TARBGIN A 2. & EERNE, R LHEMA, AMBRALS LA A S, SRS
—ERFFERADRA . ANBEALIIN T

o HMEEAL (HAMNBIMEALSIMAERRES): KRG LA T IPRE, WERELLG A sy, MRS —
HARFFERLDRZS, ERSMBE AL

® RGN P RL TS E YIRS

® IRFGWITIEIAE: IR a T UhIR AR LI Bl

o HUTER: LH4IR, BFIHRIETT.

SRR AT AAE I R A AR R A R AN AT HL K T DLORAP R GE AR E ARSI TARIRAS, i AC NI
IR R VA
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3.6 MERENSLHERE
3.6.1 EZ&A RC S{iIH%

VDD

R1 l
47K ohm

st MCU
100 ohm
Cllo
0.1uF
VSS
& VCC
@

GND
AN d B RTATHLZR C1 4LidEAR RC BT HLE, EAE RS B e b aelg 205 e it — 42218 b

THOEAAS o EAEALAESH ETHEEACT VDD i B, RGOS B AL Y, 5505 | S 21 e Ha
I, RGEEAEAN, HANEF THIRE.

*  iF: WRC EMEEFHMRIFES LRiEmSAEE.

3.6.2 “HRE&KRC EAIEIK

VDD

| piobE $ R1
47K ohm

== MCU

100 ohm

C1
0.1uF=T"

VSS

VCC

(@)
zZ
o

|||—

FEF, R1ACH R N A5 AT 5o XTSRRI, WA IR S C1 i JF 5 VDD
REF 2 BREA SRS . RETIRIER R AL,

*  E:“HEARC EMIERE T ZHMER RC EMIHEE PAEME R2 HRAFALRIRAHEME, KiBsER5H ESD (Electrostatic
Discharge) = EOS (Electrical Over-stress) H&
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3.6.3 BBE_MRES(IBEE

VDD

R1
33K ohm

10K ohm

rsrl MCU

Vz ’ZS/ R3
40K ohm
[ 2
- \VCC
o GND

1

FOIE A AT AL — R RT LVD R, A BT DU Ao i AL R . B R, R TR A R
SRR A, 2 VDD m T “Vz + 0.7V7 I, ARt e, SR HLIES TAF; 4 VDD ik T
“Vz + 0.7V7 Itf, =R AR, SR WU AL e A AR AN ) I W i B2 A AT I AN ], AR e Hh g 1) SR
FEOTER R

3.6.4 HEREENERK

R1

47K ohm

R2

10K ohm
- \VCC
GND

R S LB 2 — R TRTERL K LVD WL, JEAR BT DU e dsi i S A7 . 538K A AT AR b, X
A3 AT L B PR R 00 P AR PR 160 A BT A . L P, R R2 R4 T LB, 24 VDD & T-F145 T3 R (E“0.7V x (R1 + R2)
[R17 I, =W 4 C frth i, B HLIES T4F: VDD LT “0.7V x (R1+R2)/R1” Itf, S C K,
LAY

ST AR N sk, EFIE 040 R . S ML AT S I i R (28 4k 5 VDD W R A8k 2 (A 248 0 0.7V, iR
VDD 9% IR T2 AL5 AR, IBa REGCH RN . W7 BT B AT H T, B2 s HePH B R2>R1,
JE1E$E VDD S4E I RIS s T 0.7V.e Zp s HFH R FI R2 fE LBk BFE L, IR AR I D FE DA 20 NI R 1T
Ferh

* i FRBRTRESUESEEMMAERAT, ‘REZHRESMRR M RESVER BRI RBEREREMBRAGHE. &
REREZRTEMRNEN, REREEML. AARIERZERITE.
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3.6.5 IMER IC ERLEE

o VDD
Bypass J_
Capacitor f—
VDD 0.1uF
Reset JRST RST MCU
IC
VSS
VSS
VCC
GND

1

AN T LLIEH] IC SEATANB AL, (HE XA — R ARG ARG 21 gﬂﬁﬁﬁﬁﬁ‘]lﬁﬂ%%ﬁﬂ%@%ﬁ%ﬁ@ﬁﬁ IC,
LB PR AR 1C AL, RERE AT R0 FRAR ra IS AR A ARSI R
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4z

4.1 #H&

SN8P2602C N & XU Bh R 5. oy I A RTRC B I Apr o vy oI A 0 55 A 33 v T8 WS b AR AP0 308 vy i i A, by o 63 T
High CLK 2E#¢. AR Nty Py SR % we 424k,  OSCM 1) CLKMD f75hl, . AR I AhHa] LAVE b 2R 48
INEE

o SEERT
WEB R R o miA 16MHz, #%4 IHRC;
AN EE R 2 B A (AMHz, 12MHz, 32KHz) #E%%5F1 RC #5548,

o REIRGH
WG IR 28 16KHz@3V, 32KHz@5V, # 4 ILRC.

®  RAMBIHER

STPHX HOSC Fcpu Code Option CLKMD
XIN—— | Fcpu = Fhosc/1 ~ Fhosc/128, A% 1F 2% 8% 2% FOSC‘
. P — - PN ATRS I d
XOUT «— T Fcpu = Fhosc/4 ~ Fhosc/128, i fig 4% i1l uk il 2% L > Fcpu
Fosc
CPUM[1:0]
Flosc. > Fcpu = Flosc/4

HOSC: High CLK ZiFikil.,

Fhosc: M I 4/ A 34 i RC I

Flosc: W& RC 4 (16KHz@3V, 32KHz@5V).
Fosc: ZR&G4hs.

Fcpu: #5411,

SONIX $£fit “Noise Filter”, H4uiizmidztl. mTPHEE T, Noise Fliter n] LLJERR K F AMT IR 25 1 i TPUA5 5 LA
1 RGIEH TAF. ffife Noise Filter I, g8~ Fopu #BRH M Fhoscl4.

4.2 $E<SEH Fcpu

RGN phid, RS (Fopw), RGN BB Bk, Yo RN TAERZ . Fepu M % H Fepu g ik i
YuE, IEHERIUT, Fepu=Fhosc/1~Fhosc/128. #7 it 4 4 4MHz $R3% 2%, W Fepu 43k Tk £ Fhosc/4,
I Fepu #1i% Jy 4AMHz/4=1MHz. &£, Fcpu=Flosc/4, Bl 16KHz/4=4KHz@3V, 32KHz/4=8KHz@5V .

Fcpu (175 1 Noise Filter 4iiF iR 2. 2%l Noise Filter If, Fcpu=Fhosc!~Fhosc/128; fiifit Noise Filter I,
Fcpu=Fhosc/4~Fhosc/128, LLyg/b 241K 520

4.3 NOISE FILTER

JRAIENE R CIHEEILIT “Noise_Filter” ¥k J&—MEMIEM A, STRAMIIRSG S, W RC MBI, Ji
B 28 T LUK 1 SN R 5 TR 5

FERTIRIS T, BARUITE 2B 5 DR TR
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4.4 FBRGEiRE

ZA G0 i T B 475 A58 v T P A R P e N b, AN I B AU FEAMHZ. 12MHz. 32KHz i A /FE G FIRCHE ¥
P I R g th g PEE T HIgh CLKIEF: . il N b SZ Fr sz i ik (RTC) Zhg, #FIHRC_RTCHIA N, WHB
IR AN 32KHZ AR 7 S T 3, BB i IS A g RSN b, 1T AP B 32KHZ R % 28 W RTCI A, HLft—AN kST
SRR

4.5 HIGH_CLK #miFikIn

X N AN RIS T E , SONIX $44E 2 Rl s N B 107, -ty High_ CLK 3E 342 1 - High_ CLK 335 n] L%k $% IHRC_16M.
IHRC_RTC. RC. 32K X'tal. 12M X'tal fil 4M X'tal, L3z EEA ) 96 (3R 3% 4%

® |HRC_16M: ZRZmdn sk A N #eEE 16MHz RC k% 2%, XIN/XOUT 1E 3 1) 110 51, ANERATATAMS
PG W2 o

® |HRC_RTC: R 4hysik A N i mid 16MHz RC #r3% 2%, RTC I 4 A iE 32768Hz $=3% %% - XIN/XOUT
EREANGR 32768Hz fhdiE, L 1/O ThRekZE 1L,

® RC: RZEEMEMER AN T RC 7 RS, RC Pz s TR ZEA XIN 51 EEE:, XOUT 1B A8 1) 1/0 51,
32K X'tal: RGN 2Pk A AN 32768Hz Hiki 45« 1%L SR 32768Hz fi Ak as, RTC IEH TAE.
12M X'tal:  ZR 40 ok 15 A0S i At A M e B v 2%, HAti 98 10MHz~16MHz.,

AM Xtal: RGE s I BE K [ AN  ms Ab EedR gs, T SE 8 1MHZz~10MHz,

KFThHE, e IHRC_RTC LI, LR st A Al et o i o A A A B 3 o A48 LB AR, XA 32768Hz i
PoIEH TAE, OIS, IR0 A AN RELEBE Always_On 1B, 15 I Py Rd 45 2% 23 1E 3 1A% .

451 HEPEHIE RC F%HF (IHRC)

AT 16MHZz RC #R% 4%, WEMREE MRS £2%, 4ik$ IHRC_16M sli# IHRC_RTC I, Afifi i #miikidie
it o
® |HRC_16M: ZRZEii 4k )i 16MHz RC $%% 2%, XIN/XOUT 2% 1/0 51,
® |HRC_RTC: HR& sl £l 16MHz RC #RZ 4%, S 32768Hz 3R AE 4y SEIST IS B I8,  XIN/XOUT i
PEAMES 32768HzZ .

4.5.2 MRS IEIR S 2%

AN R R 3 e fUFE 4MHzZ, 12MHz, 32KHz 1 RC. 4M. 12M Fi1 32K ] LLfd FH A4 R g e % 2%, XIN/ZXOUT i
GND 2 [ He A~ 20pF M. BE i RC P stk U522 XIN 51 G, AN REAREIKT 100pF, HFHM
BELAEL Pl s A%

4.5.3 SMNERIRSS R A B BR

SR & RC

XIN XIN

CRYSTAL  xoUT M C U . N M C U
i{ DTI" T %@2

GND

SSA

-||—.%’

* F: BISREIBEA C ERTREMEREEHE XINXOUT/VSS; B R FBEA C ERATAEREIRSA KL VDD.
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4.6 ARGARER

FRGA I B B P B R R s, S RC 4237 F B o G IS A 0% 527 2R 405 FE S R ER B 0L (R 5 ), 3
29 5V i 4 32KHZ, 3V Wt 16KHZ. iR 5 TAE L2 [ )28 &2 N E TR,

Internal Low RC Frequency

45.00
40.00 |
35.00 |
30.00 |
2500 |
fg:gg L WWWW&
10.00 |

500 [
0.00

40.80

— 38.08

29.20
25.96

Freq. (KHz)

10.64

752

21 25 3 313335 4 45 5 55 6 65 7

VDD (V)

T I BH AT 78 0 B T A58 I 2% DL R GBI A . OSCM 2547 2% 1) CLKMD A7 0 #2 1il /R 48 TAFAE G A
® Flosc= MGk RC %% (16KHz @3V, 32KHz @5V)-
® (L Fcpu = Flosc / 4.

FE AR AR R AT DU 3 Y AIGE RC

> Bl FERENRARIT, 1L NEIRERG S
BOBSET FCPUMO

* 3. RATRlfasmisE i AEMEERS; BEES OSCM IS CPUMO 1 CPUM1 (32K, EIEEIIMA) BiEE R EN IR
BIRTS -
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4.7 OSCM 7558
ZAAE: OSCM #E IR S RS R G TAER R

095H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OscMm 0 0 0 CPUM1 CPUMO CLKMD STPHX 0
] - - - R/W R/W RIW RIW -
HAT A - - - 0 0 0 0

Bit 1 STPHX: =il i35 2s = HIAT o
0 = I EhE #1847,
1= EHlIEGsEIL, WK RC IR #1817 .

Bit 2 CLKMD: A& /& i B a i AT
0= LMk, FREKH m i,
1= (REEBER, FRGER P BB b

Bit[4:3] CPUM[1:0]: 5.5 L TAERE 35 0L .
00 = FHiE L
01 = HEARAR
10 = ZrABIA;
M= RGMHH.

STPHX ik W 8 ik RC i 4 MM iRy 9 5 e IO P I 2 STPHX=0, W BiHNd RC i s AAM Rk I 7 o
IEHFIEAT; 2 STPHX=1, AN IR de AN A8k RC Yk st 1k3s AT ANIF ) ey IR Bk T E ANIF] 1) STPHX 2

)=y
Heo

® |HRC_16M: STPHX=1, % \FNEEE RC HE¥5s;
® |HRC_RTC: STPHX=1, ZFWNIEE RC #riZaMSME 32768Hz 3%
® RC,4M, 12M, 32K: STPHX=1, & FAME{EH %,

4.8 RGETHHAIR

fEdcrhdRE s, AT AR AR 2 I AR SN Pk BT

> il SNEBIRE AR Fcpu 84 BAIIHR.
BOBSET POM.O ; PO.0 & i = CAgi Y Fepu MMk (55 o
@@:
BOBSET P0.0
BOBCLR P0.0
JMP @B

*  E. FEEEEEM XIN SIBAR RC fR5HIAR, EAREHHIEES MmN A EmR .
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4.9 RO

2 iR Pt B SR
S * 64ms @ FiLrc = 32KHz
ﬁ%ﬁﬁﬁﬂﬁlﬁllﬂ chg 2048 FlLRC 128ms @ Firc = 16KHz
JASIN TR HU R T ARG 2 A kL. T 24, BB T, R
P 2% 13 sl 1) Tost e 4 (1) JA S A Lh il e 3 2 1A B TR 18, RC 8% | -
2RI 7 ) IR D) B A B B TR 35 % R Sl TR B
ST UL R I % B2 4RI 1 )y 2048°Fhosc gjfz“uss%ﬁgosc A
(Ui ST, LVD SO, TSR, AMBSESIID | Jogue @ o o oMbz
X'tal:
. . AR A 2 I L 15 190 P B 3 2 A R FF 1) 64ms @ Fhosc = 32KHz
U e kit ) TOSP | 2048*Fhose ... i /W 2R 4%, 401 32768HzZ hJi2, 4AMHZ | 512us @ Froeo = 4MHz
l%})ﬁéy 16MHZ l:ﬁ%l})[‘é%; 128”5 @ Fhosc= 16MHZ
32*Frosc. - - - -- RC &y, WAMT RC $Ry HL%, MA@ | RC
RC ¥t - 8us @ Fhose = 4MHz
2uUs @ Fhosc = 16MHz
o FHEHT:
_)g/
Vdd .
B AR ” . . :
T ; | %
3 Tcfg . Tost . .
B4 EAY (Fepw
® SNEEAISIME ST
TSGR
4056310 - RARLE i
Y OR\EEWWEﬂEﬂ¥M§
S EALIR : ] : f
. . Tcf . Tost . .
HBA AW (Fepw :
T AR

o FHI VBN

BRI E AR

h///fﬁummm

EESFR o foeeoe

Eéﬁ%(Hw4 || || |'

Tcfg Tost

.

Tosp
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o IR RN P

HLT AR AL G R

W BT T A

W 3| B o :
. Tost ‘
. D — Tosp
?Eé)ﬁﬁa(Fcpwl'l'Il: ||||||||||||

TN R G A
o B RERN T
LT AR 6 A i R 4
e RE 5| B ‘
W3 BT : 3
: ] A 1
B X .. ><0>§FD><0xFE><0xFF )2 0x00 ;( 0x01>< 0x02>< >< >< >< >< >
e 2
?ﬁ’%)ﬁ%(Fcpu)llIlIl ||||||||||||||||||||||||
‘\\%%ﬁAﬁéﬁﬁ

o iRYas R BINA
JR BN RICGR TR s (R RE, T 28, W REOL T, AR IR & 100 s I ) 2L mdidie & 4% (KR s a1, RC i
V2 o ) JE BTN T 2 L A% M 88 I 35 4 FED I Bl TR o

Tostg
Tost
Tost
(R iR
(32K, 455K)
> Tost %
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5 zgTmes

5.1 #ha

SN8P2602C 1 LAFE 4 Fift TARREA N LA R I Bl TAF, IXSERT LIRS a5 10 TAE R (KI4hAT DALY

FHL % (1) D) RE A0 FE
o HEA . ARG EE LIERR,
® (RIEMIX . RGLEH LIERHLA,
o iR ARG (IR ;
o SO RGEIARIA,
TAERE IR HIAE E
ATf] —Fh S AT b R A 3
A A
WAl : "
;Lo% P AIRA B HLP A, _I AL I
< (AT RSO AR AT C oMt cPUMO =01,
CLKMD =1
| osomwmne pb——] s gt |
 cPUMY CPUMO=10.
Cwgsr T o w0
. HNRAS g HF : = e : N B NIRAS Ny HLP
- Tmma 2 ARERA |5 B
ATfa] —Fh S AT A R A 3L
TR ph iR
TERR FHEEA REER FERA HEARAR
EHOSC B1T STPHX STPHX 51k
IHRC 1B17 STPHX STPHX 21k
ILRC 1B1T 1B1T 11T 121k
EHOSC (RTC) 11T STPHX iB17 51k
IHRC (RTC) 1817 STPHX 21k (Al
ILRC (RTC) 1B17 1817 51k 21k
CPU #54 PAT AT =1k 51k
TO S 8% TOENB TOENB TOENB T
TCO &I 2% TCOENB TCOENB TCOENB TRk
BZOUT BZEN BZEN BZEN ToL
E e 4 |Watch_Dog #ii% 15l |Watch_Dog 4 1% ¥E 5| Watch_Dog 4% 1 |Watch_Dog 4 1% 10
P S e T AT AT TO TR
AR T B B B AR
B T i - - PO, P1, TO, &7 PO, P1, E A7
) EHOSC: /Ml as (XIN/XOUT) .
® |HRC: Wifmis RC Jezas.
® |LRC: W#B{E# RC iz #s.
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52 EERN

PR RS R I P E R TARB, RGN B sk asde it e R pedtdT. B SA SR Bl R AL A
v RGENE B APATIE . R G N HEIRAS A A 8 ) 1 N T SRR, iRy 48 15 TAF, Diked

>

FEFFHEIAT, FrA IO D REH T F23h o

e AR e A A TR RC ik ds IR 3 TA .

it OSCM #f74s, ARG LA B AL D) B L e AR TARREA.
G MR AR A i i 2 AN A A 5

AR AR AT A e 315 AR A

WA AT B SR R, W e 3R [P 25 A

5.3 {KiEER

AR AR A AR G N B 1 AR o ARSI Bl iy A B RC Ik % 25 241 o (IR 2 OSCM #7474 ¥ CLKMD
fifzEhl. 2 CLKMD=0 I, REAHMBIA; 24 CLKMD=1 Itf, RGEACHNA . VI ACEREASS, A8 H3)4E
bR s, A UE L SPTHX ALKAR I LI DIFE. RN, R 52 04 Flosc/4 (Flosc A N {ikiE RC
Pz 2 i) .

FEIF AT, I D ae R v 45 o

RAGHEFENLHE (Flosc/4)

PIIBCE RC ¥R 28 1IE % TAE, EoddEd 2t STPHX=1 £l (CHREIR R, mZ s kiR 2e .
JHiL OSCM 7547 a%, ARHAR A T DALY et AL e i TAERE

AR 5 1) 4 B BTS2, o i8R 5 3R [n] 381038 T A

A AT DAY 0 AR

AR 3 )3 B A (R, Wi 5 O [m] MG A

5.4 [EREZR

MEARR S R FAIRGS, AHITRT, RS E R TR, B SRR T 1uA. BEIREC AT it PO P1
() H A e fio A PR . P IR BRI BE H PAW 25472845t o MATAR] TAER CHE N IR AR X, ol M TR i 405 302 [ ) S 3 A K o
i1 OSCM 27 4£ 2% 1] CPUMO A7 #25H & 15 HE A BEIRAE S, 24 CPUMO=1, ZRZeib ANMEMRALR . >4 28 48 I HRIR AR =X 1 o ji )
CPUMO # A 8h4E 1l (0 RE

R 0T, BT SR p 2k L.

T Y% s, IR INE R ae . N i I 7 o A P SR 41 9 o A A5 1 T A o
UIFEAL T 1uA.

F2 G0 M HTERRASS e e il J b N\ AR

W AR 2 P R 306 > PO AT P H A8 e fid 2

*  E: EERXT, ®E STPHX=1 BLSERWRERE, XM, TRAFNMENT, EERFEENERENX, LA PO, P1
R IRl & IR ER .
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55 #ZEfER

ZROBUE S A — P ELARCIRZS . ZEBEIRBIS, BT A DRI RE PR B A A4 1L, (ARSI, RGN B Ry
A, 2R RIFER TREIRBGC NI DR, SRR, APATRY Y, ERA IR RE MR E N S U5 ER T, €
SN BRSO E TAR RGN B SROBLUT, A 2 MOTT LR R Gl 1. PO R P1 PRl 2. AAynk
WEDIRE M E I 8t SRR, I AT LGS A8 I s B0 [ 2 10 A 30, AR el /e I e/t . i1 OSCM 75 774 CPUMA Aif
P R ML OR, 2 CPUMT=1, RGREALS ORI RGNS O P RS, B3)45 1 CPUMT (0 RA .

FEFFAEIERAT, DT M) Rt

HAT I T RE 1 I 45 15 AR

TE RGN BN 2 IEH TAE, el & TRRESIR TR G TR E .
A DT e PR A, s R i 3R [ 812 A A

IR ST SR (A, s R i 3R ] 8 A 2

2RO M 0 POy P HLP A fi A W R AT S 1) 5 I 253 Y

Zrtafia N PWM A Buzzer DIREISR AR (HZ S N2 H I AN EME R R 4

*  3f: sonix I2tF"GreenMode” RIFHIFBEER B TIERTS, LER{ERE GreeMode” #FEER . ZEHE 3 £IES. B
#{#EH BRANCH $#§2 (41 BTSO. BTS1. BOBTS0O. BOBTS1. INCS. INCMS. DECS. DECMS. CMPRS. JMP) B}t
EEENKE, SNWEFSHE.
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5.6 ITEERENIZHIE

Sonix $Eft TAERBEA 2 LT (R S0 AR D14t

TR KE i
SleepMode 1-word RGN
GreenMode 3-word RGN EE O
SlowMode 2-word F G M A A5 1 R 4
Slow2Normal 5-word Z G0 WA R [ 21 AR o 1% 22 4 TAEBG V)3, 1 B8 sl P % % »
P e % v M P SIS I ]

> Bl NEEEAREAE D) BBt N BEIRAE
SleepMode . HEEE% “SleepMode” %

> Bl AEEBK U1 MR

SlowMode : HEES “SlowMode” #.
> B WREAE DI\ @K (9&%&%&%%&&1}:11’5)0
Slow2Normal  BEEEES “Slow2Normal” %

> Bl NEEACEER P N EEK.
GreenMode . HEEES “GreenMode” E

> Bl WEEAREE I8 AR EEK, FHTRE TO KR RE.
; RTE R TO MM Th it .

BOBCLR FTOIEN 21 TO k.
BOBCLR FTOENB AR TO SEIN 28,
MOV A #20H :
BOMOV TOM,A . WH TO Hh= Fepu / 64.
MOV A#74H
BOMOV TOC.A ; WE TOC (M)A = 74H (& TO [ =10 ms) .
BOBCLR FTOIEN ; 2%1E TO .
BOBCLR FTOIRQ ;7 TO i K
BOBSET FTOENB . fE8E TO EHTSE,
; BEAN SRR
GreenMode ; HigEE “GreenMode” %

> Bl WEEARERKA DB ZORK, FHERE T0 B’Jllﬁﬁilﬂﬁm #H RTC gk,

CLR TOC ¥ TO THEEE.
BOBSET FTOTB : ffigE TO RTC Ihfk.
BOBSET FTOENB ;8RS TO EIES.
; BEASR AR
GreenMode ; HEEE S “GreenMode” %%,
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5.7 ZRGMEE
5.7.1 ¥R

MEARBI AR AT, REHFAPATIET . Wil & A5 5 T LUK 2R G0 gk N\ i Ao sl . i il & 45 5
G SNBSS (PO. P1[HFARS RPN SRR (TO 52 i 48 HD .
®  HEHRA A M S5 H REUE AN E A, HOR i i el R R AN R 5 S (PO P1 HSPARIL);
o B ARG h AR MR IR [ ) E A TAERG (MR e A ), MR il 15 S T LU AN i R A S
(PO. P1 HIPARY) RISl A(ES (TO D,

5.7.2 MREEHT (8]

ARGHENMEIRBUR, SOl e a5 10 AT . IE ARG MEIRBI M BRI, B ML EEA5E AT 32 AN A Al e I
I TR],  DAAERr e FLBORCUE TAR, S5 A IIX— BN TRD Rk O eI [ o MR TREI () 45 R, AR GEHE AN A

* i NFERATRERAZTRERENE, EARERAEFERATHAEETE.

G P I 1) P 550 F

|#:8h717] = 1IFosc * 32 (sec) + FEAT AT

> Bl BEEIREAT, REPMREHAEEREK . RN EQTET:

MaEERTE = 1/Fosc * 32 = 2us (Fosc = 16MHz)

* i SEE#NEZEES VDD MikFGSEERE XK.

5.7.3 P1W MR HIF1F2%

FELR RIS, A7 MEBEDIRERT /O 11 RENS K AR Geme i 215 T A, PO AT P1 AT e R D) g, 3 A DX llAE
T, PO MR DI RESRA AR, 1 P 177 A s PAW 2361

0COH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1W - P16W - P14W P13W P12W P11W P10W
5 W w i} W W w
S5 0 0 0 0 0 0
Bit[3:0] P10W~P16W: P1 Wi ohhEs AT .
0= 2511 P1n ML LI AE
1= {fifig P1n ML I)fg .
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O s

6.1 #bHiAk

SN8P2602C #2fit 3 A~ Wi: 2 AN (TO/TCO) A1 ANFMEEHWT (INTO). ZR4E IR 2k N\ o 31 T A58
I, AR WTRER R ML . — B P EE N BT, F AR STKP 1A GIE WPl ff [ 203 5 LAk o F- o B 2 &
. RGBT, WA GIE B “17, DURN N4, NG sRAEIRE T 74 INTRQ Hs

INTEN 7 B {5 fig 75 17 2%

INTO %k ——— INTRQ POOIRQ
> il il C0008H)
Todil ——»  3-Bit TOIRQ T ) o
TCOIRQ > RS RAE S

TCOMit —— Latchs

* . EBENRARETR, {5 GIE A TFHEYIRES.

6.2 HE{ERER 1SS INTEN

BT RE 25 A7 8% INTEN ARG BT TP A G Fs A7 . INTEN [0 E o “1” Al RE T JLAR RN 1 W sk oh g
— HR WA, BT IR B B i T B (0008H) AEHAT W IS HEF . FEFFIs T 21454 RETIIN, hEiZil,
RGBS -

0C9H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTEN - - TCOIEN TOIEN - - - POOIEN
A - - R/W R/W - - - R/W
25 - - 0 0 - - - 0

Bit 0 POOIEN: PO.0 #MiH T (INTO) #iil4 .

0= 2%k,
1= ffifk.
Bit 4 TOIEN: TO " Wi 47
= %@ﬂ:
1= ffifE.

Bit 5 TCOIEN: TCO AWz Hi47 .

= M‘JJ:
as 5
1= ffifk.
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6.3 HHTIFEKREFFSR INTRQ

BTG SR 75 A7 2% INTRQ HFAE IS T IR SR AR . — FA R INE R4S, INTRQ FF IR ALK “17, 05 Kk

W, R NCRZAREAEE . MR INTRQ FPIRZS, FEeAIROE S W, FFAT AR R IR A BT AR 55 o

0C8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
INTRQ - - TCOIRQ TOIRQ - - - POOIRQ
s R/W R/W - - R/W
LS5 0 0 - N 0
Bit 0 POOIRQ: PO0.0 I (INTO) ik,
0 = INTO L IWrEK;
1= INTO fH H Wik
Bit 4 TOIRQ: TO H Wi skbrik.

Bit 5 TCOIRQ: TCO HWrigkir.
0 = TCO T rifi =K
1=TCO A Wik

6.4

0 = TO JErf i
1= T0 47 Uik

£ EH T GIE

A &R I GIE & “17 IIERLY A REM N P WG K. — BATITACE, FEr b B (PCH fi& 1 T
il (0008H) , Hikk/ZE0 1.

ODFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STKP GIE - - - - - STKPB1 STKPBO
WIE R/W - R/W R/W
H)e 0 - 1 1

Bit 7 GIE: 2 ) Iligs i .

0= 2% 45,
1= g,
> Bl REERPEEFN (GIE) .
BOBSET ; #iRE GIE.
* 3. EFMETEYR, GIE AT EERS.
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6.5 PUSH, POP
A W SR R A IR N S, FEFPEL 4 0008H AT H I RS o £E MmN R I 2 /T, 64 AF ACC Al PFLAG [N %%,
ARG PUSH F1 POP 454 #EAT NAR R AR K

* ;. PUSH. POP #E££R7FkE ACC/IPFLAG (RE4%5 NTO. NPD) BIA%. PUSH/POP ZEFR/RAE—E.

> f]: F PUSH. POP #g4 k{23 FkE ACC F1 PFLAG.
ORG 0
JMP START

ORG 8
JMP INT_SERVICE

ORG 10H
START:

INT_SERVICE:
PUSH ; fR4F ACC 1 PFLAG.
POP ; & ACC 1 PFALG.
RETI ; AR H .

ENDP
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6.6 INTO (P0.0) HHf

INTO #fili &z, WG POOIEN 4b- T Fik s, POOIRQ #i&#iE “17. W% POOIRQ=1 H POOIEN=1, ZRZiMiNi%
sl Wik POOIRQ=1 1fj POOIEN=0, RZEIHFASPATHWIRS . ZEACTEZ Il 77 2 = .

*  jE: P0.0 By BT A& A H PEDGE $=#.

OBFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PEDGE - - - P00G1 P0O0GO - - -
XA 1 0 -

Bit[4:3] POO0G[1:0]: PO0.0 Ff Wrfih & 42 tHIAV o

00 = {%Eﬁ
01 = bFHuflk
10 = FRFEATlOR
11 = EF R R GRS .
>  B: INTO FITERIEE, HPMAK.
MOV A, #18H
BOMOV PEDGE, A D INTO & Ay HE Al o
BOBCLR FPOOIRQ s INTO H i SR b i 2
BOBSET FPOOIEN - f#EE INTO 917,
BOBSET FGIE ; HiRE GIE.
> fil: INTO i,
ORG 8H
JMP INT_SERVICE

INT_SERVICE:

: ACC 1 PFLAG AFRAR#.
BOBTS1 FPOOIRQ : Krill POOIRQ.
JMP EXIT_INT : POOIRQ = 0, B H 1.
BOBCLR FPOOIRQ : POOIRQ 5% .
s INT1 TR FE 7

EXIT_INT:

: ACC il PFLAG Hi#% 52 .
RETI ;B H AT
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6.7 TO HhHf

TOC P14 asis thi, A% TOIEN 277{EfE, TOIRQ &4 “17 , BLIN#7 TOIEN=1, WIZRZNIR TO il #5ubi
TOIEN=0, WIRZFHA MR TO Hilfi.

> Bl TOHBriERiEE. Fcpu =4MHz / 4,

BOBCLR

BOBCLR
MOV
BOMOV

MOV
BOMQOV

BOBCLR
BOBSET
BOBSET

BOBSET

> Bl TO IR,
ORG
JMP

INT_SERVICE:

BOBTS1
JMP
BOBCLR
MOV
BOMOV

EXIT_INT:

RETI

FTOIEN
FTOENB
A, #20H
TOM, A
A, # 64H
TOC, A

FTOIRQ
FTOIEN
FTOENB

FGIE

8H
INT_SERVICE

FTOIRQ
EXIT_INT

FTOIRQ

A, #64H
TOC, A

DA TO k.

; TO i 4P= Fcpu / 64,

; TOC WIUR{EE N 64H.
; TO [A]k% %4 10 ms.

s TO HR WG SRR EIF & .
; FRVFIRNY TO 18T,

; ffRE GIE.

: ACC Fl PFLAG MNE15-A7

; RBREA T0 FHiERRE.

; 18 TOIRQ.

 TO SRR
: ACC 1 PFLAG H#:IkE .

;B H .
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6.8 TCO HHf

TCOC i HiIN, Joit TCOIEN &b FfFikAs, TCOIRQ #i&'E “1”. # TCOIEN Al TCOIRQ #& “17, RSt
I TCO [ lr; #5 TCOIEN = 0, WIJGit TCOIRQ &1 E “17, RAHALWN TCO . HHFHEFEZ MW i

.

> fl: TCO HlriEkikE.
BOBCLR
BOBCLR
MOV
BOMOV
MOV
BOMOV

BOBCLR
BOBSET
BOBSET

BOBSET

> il TCO FFHTIREEFT.
ORG
JMP
INT_SERVICE:

BOBTS1
JMP

BOBCLR

MOV
BOMOV

EXIT_INT:

RETI

FTCOIEN
FTCOENB
A, #20H
TCOM, A
A #74H
TCOC, A

FTCOIRQ
FTCOIEN
FTCOENB

FGIE

8H
INT_SERVICE

FTCOIRQ
EXIT_INT

FTCOIRQ

A, #74H
TCOC, A

. 21 TCO i,

; TCO I%h=Fcpu/64.
; TCOC WIUR{E=T74H.

; TCO [a]f%= 10 ms.

; 1 TCO i sk brik o
; f#iRE TCO ¥,

; fiifE GIE.

; {#7F ACC H1 PFLAG.

s R AEATAT TCO Hrliif ks .
; TCOIRQ =0, Bt

: 7% TCOIRQ.

; 1§ TCOC.

; TCO TR o

: P4 ACC 1 PFLAG.

BT,
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6.9 % HPHTIRIE

FER—I %), RGPl e L2 A WG K. BEin, ] TR ARG SRS % W AT e . T Sk
bri& IRQ T Wbk, 2 IRQ AL TARUE “17 i, RGIHA—E W NAZ T Wl 2~ R PR:

i Bl &
POOIRQ tH PEDGE #53
TOIRQ TOC % H!
TCOIRQ TCOC %t

ZA PRI A AN, W EE RN HOE, DTG RO A R AL SERG JEk, AT IEN AT IRQ R SEE
WA AZ T AERERE A, A 06 o W P A R i SRR S AT A I o

> Bl BHEAA TR P ETER.

ORG
JMP
INT_SERVICE:

INTPOOCHK:

INTTOCHK:

INTTCOCHK:

INT_EXIT:

BOBTS1
JMP
BOBTSO
JMP

BOBTS1
JMP
BOBTSO
JMP

BOBTS1
JMP
BOBTSO
JMP

RETI

8H
INT_SERVICE

: {447 ACC 1 PFLAG.

D R EAH INTO thFrs k.
FPOOIEN s R ERE INTO 11T,
INTPO1CHK ; BREIF — AN
FPOOIRQ C KA R INTO g K.
INTPOO : HENINTO .

D KBRS TO g K.
FTOIEN ;R E A ERE TO T,
INTTCOCHK ; BREIF — AN T
FTOIRQ D A RETA TO FhIkrg K.
INTTO o HEN TO kT,

;R RAT TCO ik .
FTCOIEN ; A REAlRE TCO Hikr.
INTTC1CHK ; BREITF — AN
FTCOIRQ D KA R TCO TG k.
INTTCO : HEA TCO i,

: %5 ACC ! PFLAG.
B .
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[ won

7.1 #hk

SN8P2602C :FH 16 4 1/O 51, KZE0 /O 51515 | A S sk Thse 5 L, 0L R

1/0 BB AT
5| B B 4 il A
SIMZFR|FI KRR SR |5 HKE
P0.0 110 INTO DC POOIEN=1
P15 | RST DC |Reset Pin code option = Reset
) VPP HV |OTP Programming
P1.6 110 XIN AC High CLK code option = IHRC RTC, RC, 32K, 4M, 12M
P1.4 110 XOUuT AC High CLK code option = IHRC RTC, 32K, 4M, 12M
P5.4 110 BZ0/PWMO DC |TCOENB=1, TCOOUT=1 or PWMOOUT=1
P5.5 110 BZOUT DC BZEN=1
*DC: #=F45i%; AC: ERUSME; HV: SEIFE.
7.2 /0 O
AFAERE PRM 226 110 1A TARBG.
0B8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POM - - - - - - - POOM
WS - - - - - - - R/W
S )G - - - - - - - 0
0C1H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1M - P16M - P14M P13M P12M P11M P10M
5 - R/W - R/W R/W R/W R/W R/W
S )G - 0 - 0 0 0 0 0
0C5H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5M P57M P56M P55M P54M P53M P52M P51M P50M
] R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
Bit[7:0] PnM[7:0]: Pn B HIAL (n=0~5).
0 = Hy AL,
1= B,
* . APAEEEAIREIES (BOBSET. BOBCLR) 3 I/0 A iT4miziEsl;
* E: P15 REGEMASIE, PIM5 REN.
> Bl 110 R L.
CLR POM ; WE A
CLR P5M
MOV A, #OFFH ; BEE A
BOMOV POM, A
BOMOV P5M, A
BOBCLR P1M.0 s P1.0 oA AR,
BOBSET P1M.0 s P1.0 ¥ A
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7.3 /O OLKHEESFFSE

/O SN E _Edr A b, AES AR A 2L, ATl PnUR 2AA7dsdn Fafaihile 2 PnUR 254788 HOAHOCAL A O I, 4%
B SRR VA 5 P < i I P sl wE AR =N

OEOH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POUR - - - - - - - POOR
e - - - - - - - W
Hhija - - - - - - - 0
OE1H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1UR - P16R - P14R P13R P12R P11R P10R
WIE - W - W w W W w
Hhija - 0 - 0 0 0 0 0
OE5H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P5UR P57R P56R P55R P54R P53R P52R P51R P50R
s W W W W w w W w
ST G 0 0 0 0 0 0 0 0
*  3E. P15 AREMMASIE, T ERBE, ¥ PIURS KRENX.

> Bl 110 DRy _ERrERH.

MOV A, #OFFH : ffife PO. P1. P5 [ 3 HiBH.
BOMOV POUR, A :

BOMOV P1UR,A

BOMOV P5UR, A

7.4 /0 OTHBPAEFTF=S

P5.0~P5.3 W& FHrHEH, INAER ARG R, @ N7 P74 PSDR gafedifil. 24 PS5DR F 1725 AH %
7E O I, AL FHrdaBl; & 1, AR NPz,

OE6H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5DR - - - - P53DR P52DR P51DR P50DR
WRIE - - - - w w W w
LA )G - - - - 0 0 0 0
> Fil: 11O O FhrRE.
MOV A, #OFH ; 1R P5.0~P5.3 [ $u HiBH .
BOMOV P5DR, A :
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7.5 /0 O#IBEEF=S

0DOH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO - - - - - - - P00
G - - - - - - - RIW
Lhs - - - - - - - 0
0D1H Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
P1 - P16 P15 P14 P13 P12 P11 P10
G - RIW R RIW RIW RIW RIW RIW
S5 - 0 0 0 0 0 0 0
0D5H Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
P5 P57 P56 P55 P54 P53 P52 P51 P50
W RIW RIW RIW RIW RIW RIW RIW RIW
S5 0 0 0 0 0 0 0 0

*  E. LfERESMBE(IE, P15 RYEFRER “17 .

> Bl WA DB .

BOMOV A, PO ;M PO %R .
BOMOV A, P1 oM PR .
BOMOV A, P5 . M P5 i E U .

> Bl: BEEERIHH .
MOV A, #OFFH  MLHVE OFFH 5 ATt 11 .
BOMOV PO, A
BOMOV P1, A
BOMOV P5, A

> Fl: B 1RGO,
BOBSET P1.0 :P1.ORIP1.3® “1”7 .
BOBSET P1.3
BOBCLR P1.0 :P1.0 M1 P1.3 % “0” .
BOBCLR P1.3
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O mmiz=
8.1 EI'TMERE

F I IMER 28 WDT £ A 4 47 —3ERI 5y, AT RSP E AT R b T, BPEATRIRE, &
I s, REEAL AT I TAER i gn ik i, JLmrehds d iy ki RC % 4% (16KHz @3V, 32KHz
@5V) #ft.

EI 1% H N (A = 8192 /A BMKIESRG#AH (sec)

VDD A #{&E RC Freq. & "1 tH iy [a)
3V 16KHz 512ms
5V 32KHz 256ms

BT IE N 810 3 Ff TARRL h g LI “WatchDog” #4H:
® Disable: ZEILF[HE N SIfE.
® Enable: fEREATIMIENARINAE, W IEAIAATHERA AR, AEREIRBCRZR RN BT IR T AR,
® Always_On: fHfER [ 1HE N8 ThAE, EMEIRBAMLRERT, &I B T4,

EETRAET, BAUBCKERREN “Always_On” UUHRRZELE HERENE RN IEHESAL.

A VRS 7 R0 B 1 TR 8 % 95 A as WDTR 55 F4% 7 5AH.

0CCH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

WDTR WDTR7 WDTR6 WDTR5 WDTR4 WDTR3 WDTR2 WDTR1 WDTRO
B w w W w w w w w

VA 0 0 0 0 0 0 0 0

> Bl WFERNEIERSNRE, EEEFIANEITHEE.

MOV A#5AH D BN BREE.
BOMOV WDTR A

CALL SUB1

CALL SUB2

JMP MAIN

> Bl: FEIES@RST WDT EE I 1HE M 22,

Main:
@RST_WDT s VA I S
CALL SUB1
CALL SUB2
JMP Main

% I R I A I R F
®  NIETVIIHE AT, A VO HAPRESH RAM (1) P4 78 al 3 i fe P (18 ] Sk 5
®  NHEEH TN T IR, A NN 2 R B R PRI
® R NAZ AL BRI AT UIE A T IR, IR RENS 5 KRB IR A5 T IR R4 T BE -

> Bl W RXSFR IS E R BRRERE, EEREFRNEIIAES.

main:
SR VO OHPRES.
; B RAM [ 2

Err; JMP $ ; 11O B RAM HiE, NiEE ISR T 00 .
Correct; ;110 Fl RAM IE%, FHIMEE .

MOV A, #5AH s AR L — b A 1

BOMOV WDTR, A

CALL SUB1

CALL SUB2

JMP MAIN
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8.2 SHIENXRZEREETO
8.2.1 ¥pA

8 f “REHIFEAE N 4% TO RAEIN SRR SCRbnGaRas (TOIRQ) MR Wr#EfE Chiria ). W LUERE TOM A

TOC Zrfr ast= il fRIN 1], S2FF RTC Zhfg, HAEEOB N DR, /LR, TO W, UK R G ik [a] 2]
LA TAEREA

= ST RARTHEE T AR AR P e I B A S M 1 A R A K
=  BWThEE: TO et s Z P WrThae, M TO %, TOIRQ B, T thEasbk s b W m bk $ AT W
@ RTC IhfE: TO ZHF RTC Phfit. TOTB=1 i, RTC iafJ i AMBICH 32K Jrv7 ssdeflt. RTC ThEE{AE High_Clk
¥4 IHRC_RTC BHE .
- SEBEEThEE: TO CR S ES R N IES TIE, IR R g Sk a0 R i,
(Fcpu,Tz"j?;i,m) T0ENE 17 I TOC f 1
l l l TOTB
Fopu > > TOC 87 — el it K 2% l
TOIRQ T Wi #r &
CPUlMOA > Towi)
RTC >
TOENB
* jF: RTCHEAT, TOKBFRETEEEA 0.5S, TOC HIfEA 256,
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8.2.2 TO ¥4k

TO ;2 #sth TOENB #54f. 3 TOENB=0 i, TO {51k T4F; 4 TOENB=1 i, TO JF4fivt#. TOC %ith (M OFFH |
00H) i, TOIRQ H 1 Wi HAREIF BT %o TO JoN BXCE AT A%, & TO i thitf th B2/ P In#8upi {4y T0C, LAk
RE TGN 1) Wi SRALAE TO St (TOIEN=1), TO i th 5 RAHAT WSS RE 7, (a2 dife i TOIRQ.
TO A/ F AR A, (R AR BN T4, SRR, TO #ithin TOIRQ 1, REHM.

NS | | |
|

Ox00 or 0x01 0x02 0x02 OXFE fx00 or “n

prgqram orn+1 or n+2 or n+2 X by program

TOIRQ

B 7 EHTOC

TOd i, TOIRQHE1 o — K/////

27 TOIRQ

TO N5 Fopu (4545101, Hi TORate[2:014E . 1L T3

TO [] b i 1)
. Fhosc=16MHz, Fhosc=4MHz, o
Torate[2:0] | TO Clock Fcpu=Fhosc/4 Fcpu=Fhosc/4 IHRC_RTC #{:
max. (ms)| Unit (us) |max. (ms)| Unit (us) Jmax. (sec)| Unit (ms)
000b Fcpu/256 | 16.384 64 65.536 256 - -
001b Fcpu/128 8.192 32 32.768 128 - -
010b Fcpu/64 4.096 16 16.384 64 - -
011b Fcpu/32 2.048 8 8.192 32 - -
100b Fcpu/16 1.024 4 4.096 16 - -
101b Fcpu/8 0.512 2 2.048 8 - -
110b Fcpu/4 0.256 1 1.024 4 - -
111b Fcpu/2 0.128 0.5 0.512 2 - -
- 32768Hz/64 - - - - 0.5 1.953
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8.2.3 TOM #XF1F3%

B A7 A7 TOM BEE TO M TARBA, B4 TO A &0 Mids . I EPEAE, IXLEBREE LAERIRE TO & IN4% Z Hr 78 .

0D8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TOM TOENB TOrate2 TOrate1 TOrate0 - - - TOTB
s R/W R/W R/W R/W - - - R/W

ShijE 0 0 0 0 - - ; 0

Bit0 TOTB: RTC W £k By HIAT o
0= #%1- RTC (TO IhE 4 Fepu);
1= fiife RTC.

Bit [6:4] TORATE[2:0]: TO 43 Ak A o
000 = Fcpu/256; 001 = Fcpu/128; 010 = Fcpu/64; 011 = Fepu/32; 100 = Fepu/16; 101 = Fcpu/8; 110 = Fepu/4;
111 = Fcpu/2.

Bit 7 TOENB: TO 3 shiz N

* 3. RTCH#AT, TORATE &FERIMRZES. TO K8 fRAEEEEA 0.5S.

8.2.4 TOC iH#F 758
8 i ¥s: TOC i i, TOIRQ B 1 JFhifEiE=, Fkdsidl TO myArWrial Fat ). DAZ0{RUE S N IERIES] ToC
WAERE, SRJGAIRE TO BT 28 DMRIESE — N AWM SR . TO G, BB INE N IEMIK{ES] TOC F17s.

OD9H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TOC TOC7 TOC6 TOCS TOC4 TOC3 TOC2 TOC1 TOCO
s R/W R/W R/W R/W R/W R/W R/W R/W
PG 0 0 0 0 0 0 0 0
TOC MR E I TH A A
| TOC HI#EME = 256 - (TO F BRI IR * TO if$h RATE) |
> fil: TO B URRIFE T IAI A 10ms, TO W44 Fcpu = 4MHz/4/=1MHz, TORATE = 001 (Fcpu/128) .
TO FHf(E] FEAT B 10ms , TO B 4% rate = 4AMHz/4/128
TOC UM = 256 - (TO kil gt * TO B4 rate)
=256 - (10ms * 4MHz / 4/ 128)
=256 - (102 * 4* 106/ 4/128)
= B2H
* j*: RTCHERXT, TOC 4 256, TO HIEIBRATE]A 0.5S. FREZE RTC & T &R TOC HIfE.
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8.2.5 TO #{EZ4HI

[ ) TO iEH‘T%%‘
o BEALTO BEFEE,
MOV A, #0x00 ;3 TOM.
BOMOV TOM, A
; WE TO I4EM ToRate.
MOV A, #0nnn0000b
BOMOV TOM, A
; WE TOC FA28IREL TO [RIBG AT IE]
MOV A, #value
BOMOV TOC, A
;18 TOIRQ.
BOBCLR FTOIRQ
; fHRE TO RS R BT ThEe.
BOBSET FTOIEN : {#RE TO Pk,
BOBSET FTOENB ; TiRE TO sE N 2%,

® TO7E RTC#=FI{E:

© BEA TO AR,
MOV A, #0x00 ;7 TOM.
BOMOV TOM, A
: W& TO RTC Ihfk.
BOBSET FTOTB
. ¥& TOC.
CLR TOC
: 78 TOIRQ.
BOBCLR FTOIRQ
; fHRE TO ISP B ThAE.
BOBSET FTOIEN : Afifie TO FRIT.
BOBSET FTOENB ;YIRS TO sE N 2%,

SONiX TECHNOLOGY CO., LTD Page 62 Version 1.0



SON:X o oA
8.3 8 i EM/IT#EE TCO

8.3.1 #hR

8 {7 —HEHIE I At E s A A HEAE I 28 . FE U SEs . Buzzer Fl PWM Ihfig. JEACE N 28 D B80T LS Hbn ik Sk
(TCOIRQ) it (hir&E). i TCOM. TCOC. TCOR ZFf£as45ih TCO (i alBg I ] o St Fode vy LA
TCO W8t RG5O A I A5 5 CAEZERI kit . RIC %15 555) . TCO 1E T Bugs it ic SEAMER 20 % 3 P
BT . TCO i& 'S Buzzer #l PWM Ihfig, Buzzer F1 PWM [1 531 F153 7% 1 TCO 4t Rate. TCOR 257 a4
i, WA RAFPEREN Buzzer FI PWM 1T LAREE IR 3 M55, Hhal ¥l e B 15 4%

TCO [ FZH W R
= QNI AIRFRERT AR MRPEBE MBS T, A S
e hThAg: TCO BN s Frrbilr, 24 TCO i, TCOIRQ & 1, RLHATH K,
& ANEREF RS KON
@ PWM#ity: 1 TCOrate Fil TCOR 27 f£ 2845l 5 4% Lb/ J# 30
= Buzzer #ith: Buzzer [{#ii {5 5 42& TCO [RIBGIS IR 1/2 4> F s
e FEEXThEE: SO, TCO IEH TAE, HIEMERIIRE.

TCOOUT

W HEP5.4 1/0 L

ALOADO

Buzzer

TGO ! < Auto. Reload > TCo/2 P5.4

TCORM %

BE B AE 2% ALOADO, TCOOUT

TCO Rate

(Fcpu/2~Fcpu/256) PWMOOUT

b s
TCOCKS  TCOENB Hsa

Fcpu

>

1L

Load
y

TCOC
8 kv oA

» TCOif i

INTO
Citi 8545 fuh %)

CPUMO,1
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8.3.2 TCO ¥k

TCO EHf#5 i TCOENB #ifil. >4 TCOENB=0 i}, TCO {1k T4E; 4 TCOENB=1 i}, TCO JF4fiit4k. flifig TCO
B, G LF TCO IhAEmi, WA E g%, TCO k4. TCOC %t (M OFFH £] 00H) i, TCOIRQ ‘# 1 LA
i HRSIE RS . EAFRIIAERUT, TCOC ARIFIEXT NASF FERE, 457004 TCOC HIME MR HAE, &%
HIREH . TCO N E X E A7 2 LR G I RO R UL i & 2E . E TCOC w8l B AW R TCOC, R UEKs Bo#r (IME AT
A TCOR (HHELEA72%) 1, 4 TCO Wit 5, TCOR MMEHH ABfEN TCOC, #EAN F—AFM)E, TCO MBI TAERE.
SEI R B, ALOADO #:4H A Zh AL IR, PWM A R, fiifig TCO I, HEZIEikE TCO (K A3 EREThAE.
RAlifie TCO HWiZhhE (TCOIEN=1), £ TCO i I RGEHATH WIS Ry, 7EH Wi 20 i RE 7% TCOIRQ. TCO nf LA
e A AR RN 2 BN TR, (HfESR AR, TCO maks: T, (HAREMEE R4 .

I A 58 J | |
1
TCOC 0x00 0x01 0x02 0x03 OxFE OxFF TCOR
or TCOR
TCOIRQ |

TCOi th, TCOIRQT1 o —
H ¥ TCORMI{E 2 ATCOC

B FiHETCOIRQ

TCO M HEA I I B FEA R N A, TCO BT BE 1 Fepu (F54 3D RIS A (P0.0) #24%, |
TCOCKS #%ifil. TCOCKS IEFEI £k 11 Fepu s #MH5 1 AN . 4 TCOCKS=0 I}, TCO W &K 11 Fepu, n LA
TCORate[2:01iLFEA[FI 1) 434 24 TCOCKS=1 INf, TCO I bl th A5 1 e fit, bt Af eSS sk 1+ 5k D) ik . TCOCKS=1
i, TCORate[2:0]4t T LRCIR A .

TCO |[a] g I [A]
. Fhosc=16MHz, Fhosc=4MHz,
TCOrate[2:0] | TCO Clock Fcpu=Fhosc/4 Fcpu=Fhosc/4
max. (ms) | Unit (us) | max. (ms) | Unit (us)
000b Fcpu/256 16.384 64 65.536 256
001b Fcpu/128 8.192 32 32.768 128
010b Fcpu/64 4.096 16 16.384 64
011b Fcpu/32 2.048 8 8.192 32
100b Fcpu/16 1.024 4 4.096 16
101b Fcpu/8 0.512 2 2.048 8
110b Fcpu/4 0.256 1 1.024 4
111b Fcpu/2 0.128 0.5 0.512 2
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8.3.3 TCOM #ERXF1F:E

B 7 f7 s TCOM 4] TCO B AR A4 TCO B &40, I, PWM ThfESs,

RLLT) L IAEL E TCO 3

I 2% 2 T 158 5T o
ODAH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCOM TCOENB TCOrate2 TCOrate1 TCOrate0 TCOCKS ALOADO TCOOUT | PWMOOUT
BE R/IW R/W R/IW R/W R/IW R/W R/IW R/W
S5 0 0 0 0 0 0 0 0

Bit 0 PWMOOUT: PWM %t #2554 o

0= 251 PWM %, P5.4 Jy3&ii 1/O 5|,
1= ¥ PWM#HiH, P54 %HH PWM{E5. PWM 5%t TCOOUT. ALOADO fif4i.

Bit 1 TCOOUT: TCO s i afil A A =5 b 5 AL,  AXAE PWMOOUT=0 W32,
= 2%k, P5.4 Jy%im /O 51,
1= fiifg, P5.4 %t TCOOUT 155
Bit2  ALOADO: HzhEEILDReF WAL, A PWMOOUT = 0 I3 44.
0= &1,
1= g,
Bit 3 TCOCKS: TCO I &k 347

0= WHH4ER (Fepu)s

1= AMEIEME S (PO.O/INTO)D,

Bit [6:4] TCORATE[2:0]: TCO ZMiik 47 .

000 = fcpu/256; 001 = fcpu/128;

110 = Fcpu/4; 111 = Fcpu/2.

Bit 7

TCOENB: TCO & shis#iIfr .

0= XM TCO &I #%;
1= JFJH TCO E M.

{FREFAE T H2s ThBE, TCORate[2:014 FERRE .

010 = Fcpu/64; 011 = Fcpu/32; 100 = Fcpu/16; 101 = Fcpu/8;

* 7E: & TCOCKS=1, W TCO A{ESMEREMEIT S, MR RFEEEE TCORATE By =E, P0.0 OXHEES (POOIRQ=0).

8.3.4 TCOC IH#&F =8
8 {711 ##% TCOC ¥%i i, TCOIRQ & 1 AR &, Ak TCO /YR I Ia] F& i 8] o 2 56205 N IEMf{E 3] TCOoC
FI1 TCOR & e, JH#HE TCO & I s ARUE 2 — /N EW IERf. TCO kit )5, TCOR [F{E Hzh3 N TCOC.

0DBH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TCOC TCOC7 TCOC6 TCOC5 TCOC4 TCOC3 TCOC2 TCOC1 TCOCO
WIE R/W R/W R/W R/W R/W R/W R/W R/IW
S e 0 0 0 0 0 0 0 0
TCOC ¥R ERVHE AR T

| TCOC #igfA = N - (TCO H i RIBGIT Al * TCO i rate) |
N 24 TCO +REHv Ea . SR S50 e il F R R:
TCOCKS| PWMO |ALOADO|TCOOUT N TCOC ¥&fl | TCOC —ikfit#iaH B
0 X X 256 00H~OFFH | 00000000b~11111111b 114 256 Yk
1 0 0 256 O00H~OFFH | 00000000b~11111111b 1% 256 i
0 1 0 1 64 00H~3FH | xx000000b~xx111111b 5L 64 Vi
1 1 0 32 00H~1FH xxx00000b~xxx11111b RHHE 32 Yk H
1 1 1 16 00H~OFH xxxx0000b~xxxx1111b B3 16 Yk
1 - - - 256 O00H~OFFH | 00000000b~11111111b 1% 256 Yl
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8.3.5 TCOR BEhEXEFFE

TCO WE HahHEALT)HE, TCOR %17 e A7 it EEAAH .

B TCOC {Hox# B, TCOR 248 M{E24 2] TCOC FAF#s T . (AWK E TCOM INf, A%l

B4 TCOC LA K TCOR ¢ e [F] IR -
TCO N XUELEAF stk A T4 TCOR #EAT T8, A UG ¥ TCOR {H 15 5 7745 TCOR IZE —ANDEA7 4%

th, TCO % )5, TCOR R {E 2

TCOC it tiff, TCOR HIME H3h%A TCOC 1. TCO jE I s TAE
FEVHI R, EHE I E T TCOR A frasKAZ 25 TCO la] BRI 8], 1ALl & TCOC i fres. £ TCO & I & e »

BefE N TCOR Zefra% b, IMaE S TCO Hhr i 1] 8 LA & PWM 315 .

LEFFJS TCO 5E I 2%

O0CDH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

TCOR TCOR7 TCOR6 TCOR5 TCOR4 TCOR3 TCOR2 TCORA1 TCORO
s W W W W W W W W

B G 0 0 0 0 0 0 0 0
TCOR #IZRERTHE AR T -

N 4 TCO kil it Hl . S A F S HI Bl ~ R PR:

| TCOR #J#fH = N - (TCO HHfaIRGHT ] * TCO Ff4¥ rate)

TCOCKS | PWMO [ALOADO|TCOOUT N TCOC V& TCOC 3+ TE
0 X X 256 00H~O0FFH 00000000b~11111111b

1 0 0 256 00H~O0FFH 00000000b~11111111b

0 1 0 1 64 00H~3FH xx000000b~xx111111b

1 1 0 32 00H~1FH xxx00000b~xxx11111b

1 1 1 16 00H~0FH xxxx0000b~xxxx1111b

1 - - - 256 00H~O0FFH 00000000b~11111111b

> fl: $H5 TCOC F1 TCOR HI{E, TCO [AIF@HETIE % 10ms, B4R Fcpu=4Hz/4=1MHz, TCORATE = 001 (Fcpu/128),
TCO [aFgI A 4 10ms, TCO 44 rate k 4Hz/428
TCOR ¥J4A{H = 256 - (TCO IR ETA] * A i)
=256 - (10ms * 4Hz / 4/ 128)
=256 - (10-2*4* 106/ 4/ 128)
= 0B2H

8.3.6 TCO BEffit#=e

TCO VENHNE AT ey, HH i AN NS (P0.0) #ifit, 24 TCOCKS1=1 I, TCO (K] 4 5 Ak
NG (PO.0) $24L, TRk . TCOC #iH! (M FFH 2] 00H) I, TCO fil & it i1 Hgeiith . H AEAN i 1 50Tl
e, [RIIFAE 1A N o | T e 2 T 6 LB S0 A S I Rl R A 5 8 R e B FEHL . RIS, PO.O R4 T Th e th 4
2511, BRI POOIRQ=0. AMHgfhv1-Has il w R AN IE LS S IR, WHESIBk(E S, RIC I (555, IMTE
SRS MCU IR AL F-AS R 2

POk PN R |
\ 4
orT%‘gng 0x01 >< 0x02 >< 0x03

TCOi i, TCOIRQE1T o —
H 3K TCORMEFLATCOC

H #2775 TCOIRQ

TCOC

TCOIRQ
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8.3.7 TCO BUZZER #iH4
Buzzer e —ANMAE A 1/2 B2 S S, 1 TCO P74, 24 TCO #iiiisy, Buzzer JFahfH — N7k, A
BRI [a) 3% 2 438515 /5 A Buzzer %y K855 . Buzzer %yt IR 2 a0 F Bl :

TCO Buzzerii Hirate

\ 4

<
<

TCOZE Iy [r gy iy [ >

Buzzerf 11}

!
TCOC OxFFX_?ég%X XOXFF XTO‘;(?’%X XOXFF XToég??X >
TCOIRQ

/ \ th# 7i5 TCOIRQ

TCO%i i, TCOIRQE 1
Hzh K TCORMIME 2 ATCOC

TCO % )5, Buzzer #iHilt, TCOIRQ B4k, H4 TCOIEN=1 K}, {ffE TCO FWrIhhE. (HERZIE /N Lo [ B Ad T

Buzzer 1 TCO e i) 2%, PARICRPIFIThBEARBE IE W TAE.
Buzzer #5115 GPIO Sl , TCOOUT=1 i, %5 A3 A Buzzer 5. Wiy TCOOUT {7 LA%E L

Buzzer fiith 5, %51 F3hiR [ 21554 GPIO #:X,

Buzzeriii |||||||||||| ||||||||

D ~ TCOOUT=0, i%3IMIigkF I-— TCOOUT=1.
ANGPIOME R Cy AR HL P

TCOOUT=0- o00uT=1, 25 Mo e 04 0% 3 (1 5y
1 Buzzerfs 5

Buzzerfi ||||||||||| |_||_||—||—
>

TCOOUT=0. » % N > $T00UT=0, BOIWENAE TCOOUT=1.
TCOOUT=1, %51 E 5 B A0F Bl | AcPiomizt Cifyh )

tHBuzzerfs 5

Buzzerfi ||||||||||| i

TCOOUT=0. .. T e o TCOOUT=0, HEIMEME - TCOOUT=1.
TCOOUT=1, 5| JIV)# 24 5% L B i P
o ne " rGPIOBR CABR)

i Buzzerfii 5

A

A

* iF: PWMERT, BT R TCOOUT RE PWM BIEHS, & Buzzer #iiF, PWMOOUT %4 E 0.
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8.3.8 BkFEIEH (PWM)

AT G by s L U PWM AT DA AEAS ] ) PWM {5 %5 . iR TCO 2 i %% H PWMOOUT=1 i, 1 PWM %t
S (P5.4) % PWM {55 . PWM &5t @iy, SR )% GH . TCORate[2:014 ] PWM (1)1, ALOADO
TCOOUT iz PWM (153 #E%, TCOR Zif7as v PWM (1) 525 b (kb s P o FFJE TCO s i # Ho e I 2
Jii,» TCOC MIFIaE{E M 0. 24 TCOC=TCOR I}, PWM % % HLF-; TCO % tH ik (TCOC [ M OFFH £] 00H), ¥/ PWM
JEIRsER, JFEN R —AN . TCO % i, TCOR IME A 8% TCOC, PWM [f—ANEIH5E M, LAREE PWM [13E T
o 76 PWM i 0 B iR 5 2 PWM 525 EE, UIFE R —AN AR Ga 4 OB i 5 25 B i) PWM (5 5.

{EfiE TCORPWM TCOCii i ( NOFFH#|00H )
TCOCMOOHFF 4 i1 %k TCOC = TCOR. TCOC M OOHIT 4 it %
PN H 7 PW M H4 11 LT PWMy th i H T

PWM%ir

A5 4 T PW M ] 3] N AN »

\ 4
A

<
<

PWM [ ##:% 1 ALOADO #il TCOOUT iz, PLSZHLEH PWM {55 . 24 ALOADO. TCOOUT =00 i, PWM /4

HEH N 1/256; ALOADO. TCOOUT = 01 i, PWM 150 #5% 4 1/64; ALOADO. TCOOUT = 10 i, PWM {145 h
1/32; ALOADO. TCOOUT =11 Isf, PWM [F43#EZ0 1/16. £ 358% PWM K120 #82, TCOR PWM (1) 5 25 Lk aasihila [Fl

DR R AN GG R . PWM ki fiid, TCO i thisf, TCOIRQ f7%, TCOIEN=1 Irf, W{{ifE TCO ik, {Hui

ALOADO|TCOOUT|PWM %3 ###% | TCOR 3 %48 | TCOR %Mt (kD
0 0 256 00H~FFH | 00000000b~11111111b
0 1 64 00H~3FH | xx000000b~xx111111b
1 0 32 00H~1FH | xxx00000b~xxx11111b
1 1 16 O0H~0FH | xxxx0000b~xxxx1111b

PWM %t 51 A1 GPIO 513 A, PWMOOUT=1 I, i% 51 5 A shii i PWM 155 . 40 535 PWMOOUT £i7 LL2% I PWM
I, %5 R R 25— GPIO £z,

Buzzeriii 1 |||||||||||| ||||||||

—y 3>

< >« > »<
PWMOOUT=0- " b\ymoouT=1, i3I Bbrs sl it of fray  PWMOOUT=0, %51 ik ol 5] | PWMOOUT=1.
48t pwn 5 —AGPIOBII (i 1)
Buzzerii | | | | | | | | | | | | | | | | | |
< Jle e Jle =
PWMOOUT=0. " PWMOOUT=0, %3 JiiE il - PWMOOUT=1.

PWMOOUT=1, %5 545 34 th B A 3h
iyt pwm s 5

HEERER NN
Buzzerii i |||||||||| e |||||||

>« »< - ><
PWMOOUT=0, 5| &[5 - PWMOOUT=1.
ANGPIOHE it AL

AGPIOE R iy th i P

PWMOOUT=0- 1 ovymoouT=1, %7110y e 1 h 1 54 JF 1 2

i i pwm s 5
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8.3.9 TCO ¥ {E=x&4

® TCO ENEE
; A TCO,
MOV A,#00H : i TCOM.,
BOMOV TCOM,A
. B TCORate flHBIEHKThAE.
MOV A, #0nnn0000b ; TCOrate[2:0],
BOMOV TCOM, A
BOBSET FALOADO
; & TCOC 1 TCOR #k78 TCO K 8] bR I 1] .
MOV A, #value ; TCOC %51 TCOR AH%% .
BOMOV TCOC, A
BOMOV TCOR, A
: ¥ TCOIRQ.
BOBCLR FTCOIRQ
i fHRE TCO & AT B A0 T Th Bt
BOBSET FTCOIEN : ffifie TCO Al
BOBSET FTCOENB ; ffiEE TCO 5,
® TCO H{#as
. HApE TCO.
MOV A,#00H : 3 TCOM.,
BOMOV TCOM,A
; BB TCO BaEEINRE.
BOBSET FALOADO
; fERE TCO ST 4IRS
BOBSET FTCOCKS o E TCO [ 4hyE A ERs AT (P0.0) #2:4L,
; WHE TCOC # TCOR #H#F#83RA TCO ¥ 18] 7 B 18]
MOV A, #value : TCOC W45 f1 TCOR AH%%:
BOMOV TCOC, A
BOMOV TCOR, A
: ¥ TCOIRQ.
BOBCLR FTCOIRQ
; fERE TCO ST F0h Wi Thak .
BOBSET FTCOIEN : flifie TCO k.
BOBSET FTCOENB  fifE TCO & 7%,

® TCOBUZZER #it

. H4r TCO.
MOV A, #00H : i TCOM.
BOMOV TCOM, A
; BE TCOrate f1 HhEETHAE.
MOV A, #0nnn0000b ; TCOrate[2:0].
BOMOV TCOM, A
BOBSET FALOADO
; BE TCOC Hl TCOR ZFF7#83K18 TCO Fy /] R Fi ] o
MOV A, #value ; TCOC W 7Z5iH1 TCOR #1145,
BOMOV TCOC, A
BOMOV TCOR, A
; fHEE TCO EI#8F0 Buzzer HitiITheE.
BOBSET FTCOENB ; fHRE TCO E W25 .
BOBSET FTCOOUT ; fiige TCO buzzer % DhfE.
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® TCOPWM

. EAL TCO.
MOV A, #00H : I TCOM.,
BOMOV TCOM, A

& TCORate fl PWM JEH#H.
MOV A, #0nnn0000b ; TCOrate[2:0].
BOMOV TCOM, A

CWE PWM 48,
MOV A, #00000nn0Ob : ALOADO F1 TCOOUT.
OR TCOM,A

; WE TCOR 788, HKHWPWM HFH.
MOV A, #value
BOMOV TCOR,A

. ¥ TCOC.,
CLR TCOC

: {FBE PWM I TCO EHI£8.
BOBSET FTCOENB : f#ifie TCO TR 5L,
BOBSET FPWMOOUT ;i PWM.
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SONiX

9 2K/4K BUZZER F=4 28
9.1 HHA

SN8P2602C N & Buzzer /7 /E2%, JIKIRZNSMIE buzzer 3 &, T LAUKE) 2KHz 5 # 4KHz buzzer. ifiil BZM %77
A% buzzer fiitH A . Buzzer it 515 GPIO 51I3LH], BZEN=1 I, 5|50t buzzer 2155 BZEN=0 Iff,
G R F2] E— GPIO iz G AR, Far i sl AR XD .

GPIO
BZrate [1:0]

!

Fcpu/256
Fcpu/512
Fcpu/1024 g
Fcpu/2048 T

Fcpu ——>

BZEN
Buzzer #iZ 111 Fepu (J584 WD 234055, h BZRate £ 45, B Fepu ¥eiE buzzer AR . HAKN T E:

BZrate [1:0] Buz_z_er_Rate Buzzer Rate
' Division Fcpu = 1IMHz Fcpu = 2MHz Fcpu = 4MHz
00 Fcpu/256 4KHz 8KHz 16KHz
01 Fcpu/512 2KHz 4KHz 8KHz
10 Fcpu/1024 1KHz 2KHz AKHz
11 Fcpu/2048 0.5KHz 1KHz 2KHz

Buzzer It H hrAZ St 2KHz il 4KHz, Heb ik £-4 1 1) Fopu rate C3REUEHATK) buzzer % . FR BoR T 2KHz/4KHZ
buzzer SFHHCE -

9.2 BZM H1Fs%

O0DCH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BZM BZEN BZrate1 BZrateO - - - - -
EdE=t R/W R/W R/W - - - - -
VA 0 0 0 - - - - -
Bit 7 BZEN: Buzzer #ir i #HI47
0= %kl BZ firt, BZ frh 5| IR A3 - —4 GPIO #ix{;
1= ffife BZ frt, 2%k BZ #irHi 5] ) GPIO .
Bit[6:5] BZrate[1:0]: Buzzer rate #i v .
00 = Fcpu/256
01 = Fcpu/512
10 = Fcpu/1024
11 = Fcpu/2048
*  GE:
1.2 BZEN=0, %It buzzer ¥iti/5, BZ #Hii3IIEEF E—4 GPIO &5
2.7 BZEN=1, {8t buzzer % 318189 buzzer S ThiE, 2X1Ei%3IBIES GPIO ThgE,
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10 £2e

Field |54 4% ik C [DC|z |/
MOV AM [Ac ™ - - 1A 1
M | MOV MA [M<A - - - 1
0 [BOMOV _AM [A< M (bank0) o B R
V [BOMOV  MA [M (bank 0) < A -l -] - 1
E | MOV Al (A< -1 - - 1
BOMOV M, |[M <« I. (M{UEFHbZ 0x80~0X87 [ RS 2 AF4s, WR. Y. Z...,.) - -] - 1
XCH AM [A<SM -1 -1-71T 1+N
BOXCH  AM [A«<—M (bank0). - | - [ -] 1+N
MOVC R, A< ROM[Y,Z] -l - |- 2
ADC AM [A—A+M+C, Wi ER C =1, % C=0, NIV 1
A | ADC MA |M«A+M+C, W= Cc=1, FNC=0, NV 1+N
R [ ADD AM |A—A+M, I EBRN C=1, HIC=0. V]V 1
I ADD MA |M«A+M, WRM=EBNC=1, K0 C=0, N N[V 1+N
T | BOADD M,A | M (bank 0) < M (bank 0) + A, W =L@ C =1, HW C=0. N N[V 1+N
H |[ADD Al [AcA+1, A Cc=1, I C=0. MEREEE 1
M | SBC AM |A«A-M-/C, WR=HEMEMIN C=0, FM C=1, NV 1
E | SBC MA |M«A-M-/C, Wf=AEA N C=0, FHM C=1. NI VN 1N
T |SuB AM [AcA—M, W80 c=0, 0N C=1. NIV 1
[ SUB MA |M«A-M, IR~ EMAN C=0, FHN C=1. V1 N [~ 1+N
Cc | suB Al A< A=, WEF=AAEA ) C=0, & C=1, NV 1
AND AM [AcA5M, - - W 1
L [ AND MA [M<A5M. - | - | N | 1N
O | AND Al [A<A % I -1 - A 1
G [OR AM [A< A M, -l - W 1
I OR MA |M« A kM. - - V| 1+N
c [orR Al |AcAmLI ol B R
XOR AM [A<ARKM. i R
XOR MA |[M« A Rk M. - -~ 1+N
XOR Al |AcARmI R
SWAP M [ A(b3~b0, b7~b4) «M(b7~b4, b3~b0). - - - 1
P | SWAPM M M(b3~b0, b7~b4) < M(b7~b4, b3~b0). -] - 1+N
R [RRC M |Ac MR A B, Nl -]-] 1
O | RRCM M M « M AT A N -] - 1+N
C RLC M A« Mgt i o N |- - 1
E | RLCM M M « M AL 2R N | - ]-] 1+N
s [cLrR M M « 0. - -] - 1
S [ BCLR Mb [Mb« 0. - | - [ -] 1N
BSET M.b |Mb« 1. - - |- 1+N
BOBCLR M.b | M(bank 0).b « 0. -] - |- 1N
BOBSET M.b |M(bank 0).b « 1. -1 -1 -1 1+N
CMPRS Al [k, WwFMSNBEL F %354, CL ZF bkl nlAeZHm . V] -[V]1+S
B [ CMPRS AM [, WiRAHZMBGL F—4154, CL ZF &l feszem. N - [V 1+S
R [INCS M [AcM+1, WEA=0, BT F 454 - [ -] 1+s
A |INCMS M |M«M+1, WmEM=0, NPkl F—%36% - | - | - | 1#N+S
N | DECS M |AcM-1, WEA=0, Uk r‘am‘a:,o - - 1-1 1+s
C DECMS M M«M-1, WEM=0, MPkidF 42, - - | - | 1+N+S
H | BTSO Mb | Wil Mb =0, MBI F 4454 . - - [ -[1+s
BTS1 Mb [ Mb =1, WPk F 49545 - -]-[1+s
BOBTSO  M.b | 4ft M(bank 0).b =0, NIBkit F %354 - - -] 1+s
BOBTS1 M.b | it M(bank 0).b =1, Bkl F %464 - - [ -[1+s
JMP d Bk#z54, PC15/14 € RomPages1/0, PC13~PCO0 < d. -0 - - 2
CALL d | FFFEMIES, Stack € PC15~PCO, PC15/14 ¢ RomPages1/0, PC13~PCO < d. - - - 2
M RET TRERFEEHTE4, PC € Stack. _ _ - 2
I RETI R AL BEFE Bk PR 4, PC € Stack, FlifE4s ) A iz AT o - - | - 2
S | PUSH {547 ACC I PFLAG (ANiL3% NTO I NPD). HERE 1
c | PorP m; ACC 1 PFLAG (Af14% NTO F1 NPD), N VA 1
NOP B2, TORE X - - - 1

w1 “m” %}?%%ﬁéﬁ:ﬁ RAM, M ﬁ%%%ﬁ%&lﬁ N=0, FUIN=1,
2. B ERSINAGRE, WS=1, FUlS=0.
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11 wsisn
11.1 tRRS%

RST8] o] o] NV A o] 1 ¢=Te TSN (e [ ) TP PPPPR -0.3V~6.0V
LT 10 AT IR0} = o L= Vo Vss — 0.2V ~Vdd + 0.2V
Operating ambient temperature (Topr)
SN8P2602CP, SN8P2602CS, SNBP2B02CX ......eueintii ettt et e e e e e e e e e e et et e e e e e eennns 0°C ~+70°C
SN8P2602CPD, SN8P2602CSD, SNBP2B02CXD .......uuieuienieeeet et et e e e e e e e e e e e e eaaeenns —40°C ~ + 85°C
Storage ambient temMpPerature (TSTOT) ........iiii e e e et —40°C ~ + 125°C

11.2 BSR4

® DC CHARACTERISTIC
(All of voltages refer to Vss, Vdd = 5.0V, Fosc = 4MHz,Fcpu=1MHz,ambient temperature is 25°C unless otherwise note.)

PARAMETER SYM. DESCRIPTION MIN. TYP. MAX. | UNIT
Operating voltage Vdd Normal mode, Vpp = Vdd, 25°C, Fcpu = 1MHz 2.2 - 55 \Y
Normal mode, Vpp = Vdd, -40°C~85°C 24 - 55 \Y
RAM Data Retention voltage Vdr 1.5 - - Vv
*Vdd rise rate Vpor [Vdd rise rate to ensure internal power-on reset 0.05 - - V/ms
Input Low Voltage ViL1 |All input ports Vss - 0.3Vvdd \
ViL2 |Reset pin Vss - 0.2Vdd \
. ViH1 |All input ports 0.7vdd - Vdd V
Input High Voltage ViH2_|Reset pin o.ovdd | - vdd | V
Reset pin leakage current llekg |Vin = Vdd - - 2 uA
1/0 port input leakage current llekg [Pull-up resistor disable, Vin = Vdd - - 2 uA
. Vin =Vss, Vdd = 3V 100 200 300
I/0 port pull-up resistor Rup Vin = Vss . Vdd = 5V 50 700 150 KQ
I/O output source current loH Vo = Vdd — 0.5V 8 15 =
sink current loL1 |Vop =Vss + 0.5V 8 15 - mA
loL2 [Vop =Vss + 0.5V, P5.0~P5.3, P5.5 20 40 -
*INTn trigger pulse width Tint0 |INTO interrupt request pulse width 2/fcpu - - cycle
Vdd= 3V, Fcpu = 16MHz - 2.8 - mA
Vdd= 5V, Fcpu = 16MHz - 5.8 - mA
Vdd= 3V, Fcpu = 4MHz - 1.5 - mA
1dd1 Run Mode _ Vdd= 5V, Fcpu = 4MHz - 3 - mA
(Low power disable) |Vdd= 3V, Fcpu = 1TMHz - 1.1 - mA
Vdd= 5V, Fcpu = 1MHz - 2.3 - mA
Vdd= 3V, Fcpu = 32KHz - 20 - uA
Vdd= 5V, Fcpu = 32KHz - 45 - uA
Vdd= 3V, Fcpu = 4MHz - 1.3 - mA
e el mme
ow power enable =3V, Fcpu = z - . - m
Supply Current Vdd= 5V, Fpu = TMHz - 1 n mA
Slow Mode Vdd= 3V, ILRC=16KHz - 2.5 - uA

Idd3 |(Internal low RC,

Stop high clock) Vdd= 5V, ILRC=32KHz - 7.8 - uA

Idd4  [Sleep Mode Vdd= 5V/3V - 1 2 uA
Vdd= 3V, IHRC=16MHz - 0.45 - mA

Green Mode Vdd= 5V, IHRC=16MHZ’ - 0.5 - mA

Idd5 |(No loading, Vdd= 3V, Ext. 32KHz X‘tal - 6 - uA
Watchdog Disable) Vdd= 5V, Ext. 32KHz X'tal - 18 - uA

Vdd= 3V, ILRC=16KHz - 1.5 - uA

Vdd= 5V, ILRC=32KHz - 4.5 - uA

25°C, Vdd=2.2V~ 5.5V

Internal Hihg RC|Fcpu=Fhosc/1~Fhosc/128 1568 16 16.32 | MHz

Internal High Oscillator Freq. Fihrc
gh scl d "¢ |(IHRC) -40°C~85°C,\/dd=2.4V~ 5.5V

Fcpu=Fhosc/1~Fhosc/128 15.2 16 168 MHz
Vdet0 [Low voltage reset level. -40°C~85°C 1.6 2.0 2.3 \Y;
LVD Voltage Vdet1 |Low voltage reset/indicator level. -40°C~85°C 1.8 24 3 V
Vdet2 |Low voltage reset/indicator level. -40°C~85°C 2.5 3.6 4.5 \Y

“ %

These parameters are for design reference, not tested.
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11.3 $F1Em 2z

AFEFHII S LB AAE B 27, o4y 0 s vl Rl Y T Fi g I ARG, O PRt (R TAF,

A% 2 AR B

Internal High RC Oscillator (MHz) Internal High RC Oscillator (MHz)
(Fepu=IHRC/1~IHRC/128) (Fcpu=IHRC/1~IHRC/128)
17 17
I D e— _ —20v
[ e ~_—  —407T o1es —2.5v
€ gL - —20T € 5 —3.0v
T —0% g ——3.5V
I 155 ———— — 257 ic 155 —aov
15 T T T T T T T 1 et 15 ! ! ! ! ! ! B
20 25 30 35 40 45 50 55 09C -40C -20C 0T 25T 70T 85T — 5O
vdd (V) Temperature ('C) sV
Internal Low RC Oscillator (KHz) Internal Low RC Oscillator (KHz)
45.0 45.0
40.0 = 40.0 =
250 = o amg | T——~ —2.0v
§ o] T —
I 300 - ——-40T I 300 — —25V
< 20 —-20T < 250 I —3.0v
8 200 —o0c 9 200 —_—— ——3.5V
L 150 | —257 L 150 —_  ————— Y
10.0 - —70C 10.0 —_— —i 5\
5.0 ; : . . : : : | ——B5T 50 . T ] T ] T ) T ) T ] —50v
2 25 3 35 4 45 5 55 -40°C  -20TC oC 25T 70C 857 55y
vdd (V) Temperature (C)
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12}&1&

T SN8P2602C I Aitf, SONIX ffit

ICE (fEZMjE2s) , IDE (FERJFAMED) Fl EV-Kit 7k T H. ICE

A EV K|t jj%*llﬁﬁﬁﬁ%ﬁ, IDE A5 AN ACF I 7 S AT O OT R SO e % TR R B

ICE: SNS8ICE2K Plus 2. ({iE IHRC ZhRERS, 157E ICE £ 16MHz K& ¥%.)
EV-kit: SN8P2602C_EV-kit Rev: V1.0.

IDE: SONiX IDE M2IDE_V126 B{5E B i As «

Writer: MPIIl writer,

12.1 SN8P2602C EV-kit

SN8P2602C EV-kit PCB #MEE U T -

(m]i
$ H{jseescocecee I_liutuiiiiilll---lq,ﬁq)ﬁ XXX |
:_Innnncoonq £ seeeeenrsssnsssnnsssesecscceeee -

T g T ] e A R -
E.—:—. EE;U gg|ga Ea- SNSDE‘GOZEK LEE|EE|EE| E| E| SNBP2SDZEP/S
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CON2: #:$#:%] SN8ICE2K Plus 2 CON1 (fu#% GPIO. EV-Kit #= {5 555
CONT1:

%423 SNSICE2K Plus 2 JP3 (EV-Kit 5 ICE fililmZk, #iHifES4),

S1: LVD24V /LVD36V #|1FF5, i LVD2.4V Fr&/E A1 Th e LVD3.6V/ir & ft .
TG ON OFF

LVD24 LVD 2.4V H% LVD 2.4V 3k

LVD36 LVD 3.6V % LVD 3.6V o3k

JP3: L HUR ICE HJsfE T,

JP6/JP8: EV-kit GND #:[1.

JP7/JP9: EV-kit HLJ54E 11,

JP10: ML /O 511 .

U1: SN8P2602C 20-pin SSOP #1245/ s i HliE 10, 381 7 H bR
U3: SN8P2602C 18-pin LA 4 1, BFH P H bRt

SN8P2602C EV-Kit Jit BE & 41 T
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12.2 ICE 5§ EV-KIT ==

1. SN8P2602C EV-KIT i%#:3] SN8ICE2K Plus 2 2 i 2445 X ] SN8ICE2K Plus 2 [ HJ5 .

2. EV-KIT #1 CON1/CON2 i4%%I ICE fJ JP3/CON1.

3. JFHATEZ R IT ) SN8ICE2K Plus 2 [ HE Yk .

4. WIERHERRIT (LED D1) Az, W) EV-Kit HHILABILS, 15 SONIX [ CH s b2

5. 7F IHRC_16M #X FAEM, WHf#EH 16MHz B¥%, SNSICE2K Plus 2 ALt 8M s 4 A#1, ELhrs
o

k=

D
6. Y P5_SINK it ik 40mA I, EV-Kit A3Z#F P5.0~P5.3/P5.5 slew rate #id 1MIPS (1454 i, HSEBRG
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8-Bit Micro-Controller

13 OTP #&%

13.1 KRR FER S| I ECE

DIP 1
DIP 2
DIP 3
DIP 4
DIP 5
DIP 6
DIP 7
DIP 8
DIP 9
DIP10
DIP11
DIP12
DIP13
DIP14
DIP15
DIP16
DIP17
DIP18
DIP19
DIP20
DIP21
DIP22
DIP23
DIP24

Pin 1

SaneNw

R2 Ri1

12 [ ] =20

gepese-peopeeROeoReeen

&
{4
&
(=)
@
@
PS
3
P
@
™
&
&
@
®
[

®
@

@

@

@
&

e9® e

I.‘J‘ [

HPO12B

Pin 24

JP3 (Mapping to 48-pin text tool)

OCoONOOOPRWN -

—_
- O

12
13
14
15
16
17
18
19
20
21
22
23
24

48
47
46
45
44
43
42
41
40
39
38
37

DIP48
DIP47
DIP46
DIP45
DIP44
DIP43
DIP42
DIP41
DIP40
DIP39
DIP38
DIP37
DIP36
DIP35
DIP34
DIP33
DIP32
DIP31
DIP30
DIP29
DIP28
DIP27
DIP26
DIP25

Pin 48
Pin 25
Writer JP1/JP2
VDD|1 2|VSS
CLK/PGCLK|3 4|CE
PGM/OTPCLK|5 6|OE/ShiftDat
D1|7 8|D0
D3|9 10|D2
D5|11 12|D4
D7|13  14|D6
VDD|15  16|VPP
HLS|17  18|RST
-119  20J|ALSB/PDB

JP1 B I AR
JP2 4% dice F1>48 pin 31351 IC
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8-Bit Micro-Controller

13.2 x5 | MECE

SN8P2602C ke 5| IfE &

T HLAA R

SN8P2602CP/S(DIP/SOP)

SN8P2602CX(SSOP)

ek A

IC F1 JP3 48-pin text tool 7| A &

JP1JIP2 5% = |JP1/JP2 I A FR|IC 51 % S |IC 5 B JP3 5% 5 | IC 5% 5 | IC SIIUEH] | JP3 5% &

1 VDD 14 VDD 29 15, 16 VDD 29, 30
2 GND 5 VSS 20 5,6 VSS 19, 20
3 CLK 6 P5.0 21 7 P5.0 21
4 CE - - - - - -
5 PGM 17 P1.0 32 19 P1.0 33
6 OE 7 P5.1 22 8 P5.1 22
7 D1 - - - - -
8 DO - - - - - -
9 D3 - - - - - -
10 D2 - - - - - -
11 D5 - - - - - -
12 D4 - - - - - -
13 D7 - - - - - -
14 D6 - - - - - -
15 VDD - - - - - -
16 VPP 4 RST 19 4 RST 18
17 HLS - - - - - -
18 RST - - - - - -
19 - - - - - - -
20 ALSB/PDB 18 P1.1 33 20 P1.1 34
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14 gpus

14.1 #Bh&

SONiX 8 1 5. #l

o
3

14.2 B RHLIEEDAA

SN8 X PART No. X X X

[

E BN 5 2 AL )

A RS, AREARG T 8 L T HL Rar 4, JEH] T OTP R .

Material

B = PB-Free Package
G = Green Package

Temperature  -=0°C~70°C
Range D = -40°C ~ 85°C
i i W=Wafer, H=Dice
Package  P=PDIE S-SOR
Device 2602C
i ROM Type P=0TP
i Title SONiX 8-bit MCU Production
49
14.3 fy&ZEfl
Wafer, Dice:
BB ROM K& |384F (Device)| HIEER REVEH BIEME
S8P2602CW OoTP 2602C Wafer 0C~70C -
SN8P2602CH OoTP 2602C Dice ocC~70tC -
g
B PR ROM & |38F (Device)| HIEHR R BHEME
SN8P2602CPG OoTP 2602C P-DIP 0C~70C SR e
SN8P2602CSG OoTP 2602C SOP 0C~70C op o e
SN8P2602CXG OoTP 2602C SSOP 0C~70C orto e
SN8P2602CPDG OoTP 2602C P-DIP -40°C~85C or o ke
SN8P2602CSDG OoTP 2602C SOP -40°C~85C or o ke
SN8P2602CXDG OoTP 2602C SSOP -40°C~85C SR e
T
B PR ROM & |38F (Device)| HIEER R BEME
SN8P2602CPB OTP 2602C P-DIP 0C~70C o e
SN8P2602CSB OoTP 2602C SOP 0C~70C PR ESE
SN8P2602CXB OoTP 2602C SSOP 0C~70C Toh e
SN8P2602CPDB OTP 2602C P-DIP -40°C~85C Toh e
SN8P2602CSDB OoTP 2602C SOP -40°C~85C PR EE
SN8P2602CXDB OoTP 2602C SOP -40°C~85C To e
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XX X X XXXXX

SONiX Internal Use

Day

Month 1=January
2=February

9=September
A=October

B=November
C=December

03= 2003
04= 2004
05= 2005
06= 2006

Year
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8-Bit Micro-Controller

15 s

15.1 P-DIP 18 PIN

D
.
e e e e O e e e i
K E1 E ]2
LA AR R LI AT —
L | Magl A
__ £ | SEATING PLAME
7 :
0.018typ. 01004,
_0.060typ. .
MIN [ NOR MAX MIN NOR | MAX
SYMBOLS
(inch) (mm)
A - - 0.210 - - 5.334
A1 0.015 - - 0.381 - -
A2 0.125 0.130 0.135 3.175 3.302 3.429
D 0.880 0.900 0.920 22352 | 22.860 | 23.368
E 0.300 7.620
E1 0.245 0.250 0.255 6.223 6.350 6.477
L 0.115 0.130 0.150 2.921 3.302 3.810
eB 0.335 0.355 0.375 8.509 9.017 9.525
6° 0° 7° 15° 0° 7° 15°
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8-Bit Micro-Controller

SONiX

15.2 SOP 18 PIN

AofAfAAARl ] <
JERHWRHEE |

0.050typ.

0.0 Btyp.

| B]

A
EMM:D-D_L SEATING PLANE
Aﬂ
[ 0.004max. |
.
L
MIN NOR | MAX MIN NOR MAX
SYMBOLS
(inch) (mm)

A 0.093 0.099 0.104 2.362 2.502 2.642
A1 0.004 0.008 0.012 0.102 0.203 0.305
D 0.447 0.455 0.463 11.354 11.557 11.760
E 0.291 0.295 0.299 7.391 7.493 7.595
H 0.394 0.407 0.419 10.008 10.325 10.643
L 0.016 0.033 0.050 0.406 0.838 1.270

0° 0° 4° 8° 0° 4° 8°
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8-Bit Micro-Controller

15.3 SSOP 20 PIN

E1 E
O
R - 1
o)
L D |
| | —
a m a m a m fQ ’ ‘L—ﬁ / \N Dsj\UGE PLANE
o = SEATING PLANE Al \s“ ] .
DETAIL "&"
MIN NOR | MAX MIN | NOR | MAX
SYMBOLS
(inch) (mm)
A 0.053 0.063 0.069 1.350 1.600 1.750
A1 0.004 0.006 0.010 0.100 0.150 0.250
A2 - - 0.059 - - 1.500
b 0.008 0.010 0.012 0.200 0.254 0.300
c 0.007 0.008 0.010 0.180 0.203 0.250
D 0.337 0.341 0.344 8.560 8.660 8.740
E 0.228 0.236 0.244 5.800 6.000 6.200
E1 0.150 0.154 0.157 3.800 3.900 4.000
[e] 0.025 0.635
h 0.010 0.017 0.020 0.250 0.420 0.500
L 0.016 0.025 0.050 0.400 0.635 1.270
L1 0.039 0.041 0.043 1.000 1.050 1.100
ZD 0.059 1.500
Y - - 0.004 - - 0.100
6° 0° - 8° 0° - 8°
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SONiIX 22 &l G B X AR By 7™ i A2 rT 5, DA e vl J i 1 e b AR 0 — 20 4 W] R AR
SONIX AN AT MY K 11977 bt QL 1403 FH A P 55 DS IRAE AT S A, SONIX 7™ il AN
BRI TAMEHEA . A A e RE AR /] SONIX 7™ il B 2500 A 32 s 55 2 A T (1 40

So U AR SONIX 197" it NI BB A0, BIAEIXLEE i SONIX 6™ dh BEVH R _E (152 5]
B, NIRRT 2 Bk A BN 5T BOE T T LR B R AR A 2 A JF B
JURUE SONIX ML B, F AR 70 AU RS B i 5 Lk i ook,

ST

Motk SEHTEATIET oot 36 5 10 k2 —

Hi%: 886-3-5600-888

fEH.: 886-3-5600-889

HdbrFist:

Hobik: SACTHRAfER 171 5 15 FE2 2

Hi%: 886-2-2759 1980

fEH.: 886-2-2759 8180

FUS I A

Huhl: FHEH AP YL 2 Ak 138 H# T i kIR 7 B 705 =
Hiif: 852-2723 8086

fEH.: 852-2723 9179

FAERHSE GRIID A RA A

Huhk: IR X SRR E F X T2-B # 2 2
Hiif: 86-755-2671 9666

fEH.. 86-755-2671 9786

FiR I

Sn8fae@SONiX.com.tw
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