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111)1 EFF I

Tritas

ROM: 2K * 16 fi.

RAM:

128 715,

+ 8 RUERZEFE.

3ANWEBHE: TO. TCO. ADC.

INTO.

AN ;. PO, P4, P5.

o AR
1 ASHNH W
+ VOMAORE
HAT M e S

H: PO HLP A

WHE FRrHBli . PO. P4, P5.
P0.0.

AR TS| R
ADC i N5 1J: AINO~AIN4.

¢ Fcpu (GE4RAHD
Fcpu = Fosc/4. Fosc/8. Fosc/16.

*  TDIREBRKKIFES

FRAREEN 147

KEBr 6%

ARG

BT L 1 A
B J 4 IMP i34 ROM X 447

AR ARS MOVC 7] FHiiE#4> ROM X,

¢ 28 iERTES
TO: A EW S,
TCO: HahZsadoe i AT EEsIPWM/E S 285 H
¢ FUEIE 8 £z PWM #ith
o I 2KHz/4KHzZ WERS S84
o WEFEMENZ, FHEHYEHATEE RC R4
(16KHz @3V, 32KHz @5V)
o 5iliiE 12 {7 ADC.

o 4 PPeh RS
AN AP RC #538, @ik 10 MHz.
AMER R B PR, R4 16 MHz.
W . RC M2, Mk 16 MHz.
A BRI 4. RC P-3% 2% 16KHz (3V) , 32KHz (5V) .

. 4%#‘]:1’5*%*“

R . AR RN AR .
IR AR N B TAE
MERRAR . i AR I B A A
ZREOBE: HE I R e

o BHEEX
P-DIP 20 pin,
SOP 20 pin.
SSOP 20 pin.

- FEPEERRFIR
. 2K/4K | PWM |M:EETRE ;

2 | ROM [RAM SIS & wo| Apc 7
EAAS R 0T 7c0 [Tet Buzzer | TCnOUT | 2| H SR
SN8P2711 |[1K*16| 64 | 4 | - | V |V |12 |5+1ch| - 2 5 PDIP14/SOP14/SSOP16
SNBP2722 |2K*16| 128 | 8 | V | V | - | 18| 6ch | V 1 8 PDIP20/SOP20/SSOP20
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1.2 R EHIEE

A TERC
« PC
OTP i (iSEEESy
IR RN HEHERC (LVD)
ROM A1 T s
> FLAGS B IHE I
Ry ORA R
A 4
ALU PWM 0 > PWMO
x y » BUZZERO » > BUZZERO
ACC RGP A7 12{i ADC <« AINO~AIN4
WS H Y5
R I & R Y
x ADCiilli&
A
A 4
PO P5 P4
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L‘ - h [ n 8-Bit Micro-Controller

1.3 5|BEcE

SN8P2722P (PDIP 20 pins)
SN8P2722S (SOP 20 pins)
SN8P2722X (SSOP 20 pins)

VSS|1 u 20|vDD
XIN/P0.1|2 19|P0.0/INTO
XOUT/P0.2|3 18|P4.4/AIN4
RST/VPP/P0.3|4 17|P4.3/AIN3
P0.4/BZ|5 16|P4.2/AIN2
P0.5|6 15|P4.1/AIN1
P0.6|7 14|P4.0/AINO
P0.7/8 13|P5.4/TCOOUT/PWM
P5.0/9 12|P5.3
P5.1[10 11|P5.2
SN8P2722P
SN8P2722S
SN8P2722X
H- v
1.4 5| Bil3mik
51 [ HR R i
VDD, VSS P | RS A\ o
PO.3: ZEIEAMEE AT Ay B B NS, SRR, EE BB .
P0.3/RST/VPP I, P |RST: RGEMHAGIM, MRk, (RB A, WHE R,

VPP: L5t 12.3V HL I A5 | o

XIN: {ERESNER 2 CRdlRE RCY I R 5 S A 51 .

XINPO1 YO P01 i IS, AR i P LI, AT

XOUT: A RSB de RN A R 15 5 4t 5 A

XOUTIPo.2 YO P02 gk 1, B b MR, A L AT

P0.0: X N4 o1, S A o i %, WS LR, HAA M.
P0.0/INTO /O |INTO: A Witk oI Gk .
TCO Fi FiI- 23 115 S N 51 .

P0.4/BZ /o PO.4: XU AN/ oI, S AR O i e o e, N _BRr iR, AT MR ) AE
' BZ: 2KHz/4KHz buzzer i 5| .

PO[7:5] 1/O XUy NS 5 LR, i A ABE I Ay it e fi e, PN b b LB

, , PO EE PN i VY P AN N 75D ot o 7 Bl W AN S
PA[4:0VAIN[4:0] Vo AIN[4:0]: ADC [t%i Nl

P5[3:0] /O Xl N\t 5 1, i AN Ryt 25 e ik, 9 B RHL

XL N ST, A AR R R i R i ke, N E R HL R .
P5.4/PWM/TCOOUT | /O |PWM: PWM &5,
TCOOUT: TCO/2 {55kt 5],
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1.5 5| B B BR EH E

P0.1. P0.2 &ifh:

Oscillator PnM N
Code Option }A PnM, PnUR
{> Input Bus
Pin *‘
< ?_:izgt Output Bus
Int. Osc.
P0.3 4514):
Ext. Reset
Code Option
—— > Int. Bus
Pin ’@
——Int. Rst
PO. P5 &#:
PnM <—PnM, PnUR
pi {> Input Bus
n
< ?_:ttzﬁt f«——Output Bus
P4 Z514:
Pull-Up
P4CON PnM " PAM, PnUR
Input Bus
Pin
_—] Output
cons | Latch t«——Output Bus

Int. ADC
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2 iR (CPU)

2.1 77528
211 EEFEIEE

= ROM: 2K
ROM
. FH P A2 A )
0000H BhrmE VP R IS
0001H
: T X I8
0007H
0008H o Wy ] & FH P o )
0009H PR
000FH
0010H
001TH b e
OWCH FH R4 R
07FDH
07FEH e
07FFH

2111 E4iEE (0000H)
HA— N PRMAGEA AR (0000H) .
e FHEAL (NTO=1, NPD=0) ;

e E1HELSL (NT0=0, NPD=0) ;
® HM\EEAL (NTO=1, NPD=1) .

KA AT PR LIS, LR 0000H AbFEH T ArdhAT, RETH A7 ALK W BRI, MR ¥s PFLAG % {745
() NTO H1 NPD #5547 A 25 o) LA RGeS A7 7 e N il — BORE s 1 404 i L ROM A (1 5347 1) 5

> Bl RXEARE.

ORG 0

JMP START

ORG 10H
START:

ENDP

B R

;PR R AR L.
;s PR

; FEFFEA
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k‘ - h . n 8-Bit Micro-Controller

2.1.1.2 HifE= (0008H)

of b ) B bk A 0008H. — HLAT ik N, F2 5t 502% PC IF Y i E ik S 72 A\ HEFR 25 47 2% 3F Bk 1) 0008H FF AU AT
R AR SR . 0008H AL EE— 4545 2 5202 “IMP” B8 “NOP” . NI I/~ RE Ui B T 44a) 2 55+ BB IR 25 R

* 3. “PUSH”, “POP”IESHTF1Ei&F1%E ACC/IPFLAG, NTO. NTD FZEMi. PUSH/POP EER2K—, BHNE—R.

> Bl BXPWIRE, TRIRSEFEE ORG 8H 2 5.

.CODE
ORG 0
JMP START D Bk PR
ORG 8H ; .
PUSH ; {%7F ACC F1 PFLAG.
POP . 15 ACC Al PFLAG.
RETI ; TRIER,
START: s PTG,
JMP START L PR
ENDP . R
> fl: mXHhWimE, YWREFERASERZE.
.CODE
ORG 0
JMP START s BEEH PR
ORG 8H ;R
JMP MY_IRQ ; BAEHWIER.
ORG 10H
START: s ARG
JMP START s PR
MY_IRQ: ; PIRRFF AR
PUSH ; {#7£ ACC I PFLAG.
POP . %5 ACC 1 PFLAG.
RETI ; HEIERE R
ENDP : FLIREE IR,

* i NEEMEFFESEE SONIX f&mEAMN, FUT/LA:
1. itk 0000H BY“IMP” 35 SRR F M K FFEEHIT;

2. Hbht 0008H Rk &

3. HRKREFMZE— 1 ER.
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N B WY SN8P2722
L‘ - h [ n 8-Bit Micro-Controller

2113 X

£ SONIX H L, % ROM X FP I EUR AT B4k, Z5 47 s Y 457 [ P sk Bt ik ity i) 745 (bit8~bit15) , 7 fr s
Z 45 ) I B ik (IR 5 (bit0~bit7) o #4758 MOVC #5745, I $kB R 5 WA BAF N ACC i il i 7
WNBERAN R 745,

> fl. &R ROM it 4 “TABLE1”[){H.

BOMOV Y, #TABLE1$M - £ TABLE1 Hudik =gy,
BOMOV Z, #TABLE1$L . WE TABLE HihiHE 74y.
MOvVC ; T3, R=00H, ACC =35H.
; Ak —Hbbk,
INCMS z
JMP @F 2R
INCMS Y ;Z % (FFH> 00) , > Y=Y+
NOP ;
@@: MOvVC ; &%, R=51H, ACC =05H.
TABLE1: DW 0035H B NEIEE (16 17) HE .
DW 5105H

DW 2012H

* i UFTESE ZHH (M OFFH Z4 00H) B, F7ER Y HA& a0 1. Hitk, Z#Stied, Y ¥ MAEFEM 1, FTHEAZE INC_YZ
BEEXT Y A Z FEREAE,

> fl: & INC_YZ.

INC_YZ MACRO
INCMS Z
JMP @F s WA
INCMS Y
NOP ; WA .
@@:
ENDM
> Pl BILUINC_YZ”%} EBIBEATHAL
BOMOV Y, #TABLE1$M : BCE TABLEA Mtk i) 745 .
BOMOV Z, #TABLE1SL ; WE TABLE HidiHIG 4y o
MOvVC ; T3, R=00H, ACC =35H.
INC_YZ ; AR bR .
@@: MOVC ; &1, R=51H, ACC =05H.
TABLE1: DW 0035H o HHER (16 1) B
DW 5105H

DW 2012H
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N R Bngsnt Y, Z FAEARHAT AL BRI A R I RE,  (H T B R R AL I R AL
>  fil: E$54 BOADD/ADD Xt Y f1 Z 2% 1.

BOMOV Y, #TABLE1$M - YEE TABLEA it A ] 24 .
BOMOV Z, #TABLE1SL . Y TABLEY Ml 575 .
BOMOV A, BUF :Z=Z+BUF.
BOADD Z, A
BOBTS1 FC s WA FRA .
JMP GETDATA - FC =0.
INCMS Y :FC=1,
NOP
GETDATA: :
MOVC C TEREBORE, W BUF =0, 34 0035H.
W BUF =1, #E=5105H.
W BUF =2, ##5=2012H.
TABLET: DW 0035H L KRR (16 1) K.
DW 5105H

DW 2012H
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21.1.4 ¥R

WA R RS Il 2 Bk A DI fE. i T PCL A1 ACC (MEARINEI W43 28710 PCL, Pk, Wl LGdE X PCL i LA
(] ACC Rk Bl Z #uhitpbds . ACC {4 n, PCL+ACC Rz irthtin n, 4756 24164 )i PCL fEit<x B 1,
W25 L. Wik PCL+ACC Jak /B, PCH WA SN 1. b3 BIR0H ) PC AL B4R 2 518 OB fit
hke 3XFE, Rt RT LGB S ACC HOEARAA SEBL 2 s ik b4

* . PCH R PCHEBIZE, MAXH PCRESE. X PCL+ACC FinGi# i, PCH MESHEZM 1. PCL-ACC E&AE
fi, PCH MEBRHARZE, ARERITHEANEMULER.

> Bl BEER
ORG 0100H ; BEEER A ROM i3 JF 4 -
BOADD PCL, A ; PCL = PCL + ACC, PCL #i i PCH 1.
JMP AOPOINT ; ACC =0, Bk4 AOPOINT.
JMP A1POINT ; ACC =1, B4 A1POINT.
JMP A2POINT ; ACC =2, Bk% A2POINT.
JMP A3POINT ; ACC =3, Bt% A3POINT.

SONiIX H i HLER A — AN DLRAE T SE AT B R T g, &2 ARl ROM 34 FROFRe b 8% 223 M AL B (HR]
R AT 7 ROM i) .

> Pl WURBEERESER ROM LR, H5REFHIR.

@JMP_A MACRO VAL
IF (($+1) 1& OXFFO00) != (($+(VAL)) !& OXFF00)
JMP ($ | OXFF)
ORG ($ | OXFF)
ENDIF
ADD PCL, A
ENDM

*  E: “VAL B BEEERTIRPIIRNH.

>  fl: & “MACRO3.H” #, “@JMP_A” KN,

BOMOV A, BUFO ; “BUF0” M0 % 4.
@JMP_A 5 ; FIERAECh 5.

JMP AOPOINT ; ACC =0, k% AOPOINT.
JMP A1POINT ;ACC =1, Bk% A1POINT.
JMP A2POINT ; ACC =2, k% A2POINT.
JMP A3POINT ; ACC =3, k% A3POINT.
JMP A4POINT ; ACC =4, k% A4POINT.
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WL L A7 T ROM BANK i 548 (OOFFH~0100H) , 2354 “@JIMP_A” H4 i ki 22 B3 24 (4 &
(0100H) .

> fl: “@IMP_A” iZfZ4)

s GmiET
ROM kit
BOMOV A, BUFO ; “BUF0” M 0%l 4.
@JMP_A 5 s FIRAHN 5.
00FDH JMP AOPOINT ; ACC =0, Bk% AOPOINT.
OOFEH JMP A1POINT ; ACC =1, Bk4 A1POINT.
00FFH JMP A2POINT ; ACC =2, k% A2POINT.
0100H JMP A3POINT ; ACC = 3, k% A3POINT.
0101H JMP A4POINT ; ACC = 4, k% A4POINT.
WG
ROM Hi it
BOMOV A, BUFO ; “BUFO0” M 0 %4,
@JMP_A 5 s BIRAHCh 5.
0100H JMP AOPOINT ; ACC =0, k4% AOPOINT.
0101H JMP A1POINT ;ACC =1, k% A1POINT.
0102H JMP A2POINT ; ACC =2, k% A2POINT.
0103H JMP A3POINT ; ACC =3, k% A3POINT.
0104H JMP A4POINT ; ACC =4, k% A4POINT.
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2.1.1.5 CHECKSUMit+&
ROM Kimhr B LA ER&ME ], 3547 Checksum &N, 7 N A3 8 7o) . .
> Bl AHIREFERT A% 00H BlH P B4R #4T Checksum 5.

@@:

END_CHECK:

Y_ADD_1:

CHECKSUM_END:

END_USER_CODE:

MOV
BOMOV
MOV
BOMOV
CLR
CLR

MOVC
BOBSET
ADD
MOV
ADC
JMP

INCMS
JMP
JMP

MOV
CMPRS
JMP
MOV
CMPRS
JMP
JMP

INCMS
NOP
JMP

AH#END_USER_CODES$L

END_ADDRT1, A

s PR 4l R AR A bk A7\ end_addr1,

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_ADDR2
AY

AAA
CHECKSUM_END

@B

s PR P gl Al b () bk A7\ end_addr2.

DI Yo
;5 Zo

s THAREAL Co

DKot YZ el 5 A AR 2

. # Z1=00H, 34T F A5
: # Z=00H, Y+1,

s RrE Z Muhik A O R A RO AR M

. 45, W4T Checksum 4.

s RNRLEY LR F R P A R

. 15, WIHEAT Checksum 5.,
;=) Checksum iH& 4570,

;. Bk#: %) Checksum 4.

B
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21.2 YmiFiEIn

GREIE TN A DhRe it
IHRC_16M |l mndi4iRy% # K 16MHz RC #R¥% Hiit, XIN/XOUT (P0.2/P0.3) 4l fK) /0 51
RC AN S B R K BN 16 RC R Hil, XOUT (P0.2) i 1) 110 5.
High_Clk 32K X'tal | &Rl ek i) i 3 i R AR bt A4 B B s (1 32.768Hz)
12M X'tal  |Z130 A I R iR  #K Dt A R s R 4 (il 12MHz) o
AM Xtal A I B R i R AR HE A A Bk P v (1 4Mhz) .
Always_On |[UGZTT G 1 )00 e i #,  BIASEAE RIS CR 2 (Ao N AL T IF 1 RS
Watch_Dog Enable TEI A I A, AHAEREIR R ¢ (AR 51 .
Disable  |OCHIE 1M E R 4%
Fhosc/4 B4 JE=4 AR FE
Fcpu Fhosc/8 |54 Fi =8 /™% 1.
Fhosc/16  |[$54 JH11=16 i 3
. Reset RSN R A 5.
Reset_Pin P03 |P0.3 Jy iU A5, Jo i b
Security Enable ROM RHg hn%s
Disable ROM fCHL AN o
_ , Enable FF I8 2 IS T e -
Noise_Filter 1 able [ I e iE .
LVD L  |VDD & T 2.0V I, LVD &7 &%
VD M |VDD KT 2.0V I}, LVD 87 R4
LVD - PFLAG 7if7a3f) LVD24 {7 AEN 2.4V IR IS 25 .
VD H VDD 1T 2.4V I}, LVD B R4 A
- PFLAG {7 #3 11 LVD36 (i 1FE A 3.6V 1k H s il 4
* i

1. E?ﬁi‘“‘iﬂiﬁ"ﬂ BRI RARIERERE, FiF “Watch_Dog” EIREE A “Always_On” ;
2. 4RiFIA Fepu (Xt =iERT4h, ZE{KEMERX T Fepu = FILRC/4.

2.1.3 HEFiESE (RAM)

= RAM: 128 &7

BANK 0

Hudik RAM
000h

BEHX
07Fh
080h BankO [] 080H~0FFH J&: &4 % {752

“ X (128 F%) .
ARG HGH

OFFh bank 0 Z5H X

SONiX TECHNOLOGY CO., LTD
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21.4 RGH173E
21.41 RZHFESRR

4 5 6 7 8 9 A B C D E F
e - R z Y PFLAG - - - - - -
9 R R _ _ _ R _ _ R
A - - - - - - - P4CON
B ADM | ADB | ADR | - - - POM - - - - - - |PEDGE
cl - - - - [ Pam | P5M - B INTRQ | INTEN [OSCM | - |WDTR | TCOR | PCL | PCH
D[ PO - - - P4 | P5 - B TOM | TOC | TCOM | TCOC | BZM - - [ sTKP
E [ POUR - - - | P4UR [ P5UR B @YZ - - - - - - B -
F[STK7L| STK7H | STK6L |STK6H|STK5L |STK5H| STKAL |STK4AH| STK3L | STK3H | STK2L | STK2H | STKAL | STKTH | STKOL | STKOH

2142 RGEFH[IEA

R = TAE% 7748 ) ROM 250 217 48 Y, Z = LRSS, @YZ I Th%54r%, ROM Fht %178
PFLAG = ROM T & S b s 25 4755 PACON = P4 it & 4% 75 17 4
ADB = ADC %It 2217 3% ADM = ADC 525 /744
PAM = P Bl 25 77 28 ADR = ADC 3 Ji <1 £ % 47 %
|NTRQ = mlﬂfﬁi«%*%ﬁ%& PEDGE = POO M?ﬁ%&kﬁ%ﬁ%&
OSCM = i % s it 2 47 52 INTEN = tf b i 25 /7.5
WDTR = 7 [ 5 i 453 % 17 5% PCH, PCL = #2714
Pn = Pn 42 47 0e PnUR = Pn |4 At BHA% ) 7 A7 4%
TOM = TO B 25 17 4 TOC = TO i A% A7
TCOM = TCO il % 17 4 TCOC = TCO %% 17 48
TCOR = TCO [ 303 S M 2 47 5% BZM = ity 2847 b 2 47-9%
STKO~STKY = Hfibkoh 17 52 @YZ = [ k25 A0

STKP = HEfk et
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2143 RAGZHFFEHRMNEX

Motk Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 R/W Lgas
082H RBIT7 RBIT6 RBIT5 RBIT4 RBIT3 RBIT2 RBIT1 RBITO R/W R
083H ZBIT7 ZBIT6 ZBIT5 ZBIT4 ZBIT3 ZBIT2 ZBIT1 ZBITO R/W Z
084H YBIT7 YBIT6 YBIT5 YBIT4 YBIT3 YBIT2 YBIT1 YBITO R/W Y
086H NTO NPD LVD36 LVD24 C DC Z R/W PFLAG
0AFH PACON4 | PACON3 [ P4CON2 | P4CON1 P4A4CONO | R/W P4CON
0B1H ADENB ADS EOC GCHS CHS2 CHS1 CHSO0 R/W ADM
0B2H ADB11 ADB10 ADB9 ADB8 ADB7 ADB6 ADB5 ADB4 R ADB
0B3H ADCKS1 ADCKSO0 ADB3 ADB2 ADB1 ADBO R/W ADR
0B8H PO7M PO6M PO5M P04M P0O2M PO1M POOM R/W POM
0BFH P00G1 P0O0GO R/W PEDGE
0C4H P44M P43M P42M P41M P40M R/W P4M
0C5H P54M P53M P52M P51M P50M R/W P5M
0C8H ADCIRQ TCOIRQ TOIRQ POOIRQ R/W INTRQ
0C9H ADCIEN TCOIEN TOIEN POOIEN R/W INTEN
0CAH CPUM1 CPUMO CLKMD STPHX R/W OSCM
0CCH WDTR7 WDTR6 WDTR5 WDTR4 WDTR3 WDTR2 WDTR1 WDTRO W WDTR
0CDH TCOR7 TCOR6 TCOR5 TCOR4 TCOR3 TCOR2 TCOR1 TCORO W TCOR
0CEH PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO R/W PCL
0CFH PC10 PC9 PC8 R/W PCH
0DOH P07 P06 P05 P04 P03 P02 P01 P00 R/W PO
0D4H P44 P43 P42 P41 P40 R/W P4
0D5H P54 P53 P52 P51 P50 R/W P5
0D8H TOENB TOrate2 TOrate1 TOrateQ R/W TOM
O0DAH TCOENB | TCOrate2 | TCOrate1 | TCOrate0 | TCOCKS | ALOADO | TCOOUT [PWMOOUT| R/W TCOM
0DBH TCOC7 TCOC6 TCOC5 TCOC4 TCOC3 TCOC2 TCOC1 TCOCO R/W TCOC
0DCH BZEN BZrate1 BZrateQ R/W BZM
ODFH GIE STKPB2 STKPBA1 STKPBO R/W STKP
0EOH PO7R PO6R PO5R PO4R PO2R PO1R POOR W POUR
0E4H P44R P43R P42R P41R P40R W P4UR
0E5H P54R P53R P52R P51R P50R W P5UR
0E7H @Yz7 @YZ6 @YZ5 @Yz4 @YZ3 @YZ2 @YZ1 @YZ0 R/W @YZ
OFOH S7PC7 S7PC6 S7PC5 S7PC4 S7PC3 S7PC2 S7PC1 S7PCO R/W STK7L
OF1H S7PC10 S7PC9 S7PC8 R/W STK7H
0F2H S6PC7 S6PC6 S6PC5 S6PC4 S6PC3 S6PC2 S6PC1 S6PCO R/W STK6L
OF3H S6PC10 S6PC9 S6PC8 R/W STK6H
0F4H S5PC7 S5PC6 S5PC5 S5PC4 S5PC3 S5PC2 S5PC1 S5PCO R/W STK5L
OF5H S5PC10 S5PC9 S5PC8 R/W STK5H
OF6H S4PC7 S4PC6 S4PC5 S4PC4 S4PC3 S4PC2 S4PCA1 S4PCO R/W STK4L
OF7H S4PC10 S4PC9 S4PC8 R/W STK4H
OF8H S3PC7 S3PC6 S3PC5 S3PC4 S3PC3 S3PC2 S3PC1 S3PCO R/W STK3L
OF9H S3PC10 S3PC9 S3PC8 R/W STK3H
OFAH S2PC7 S2PC6 S2PC5 S2PC4 S2PC3 S2PC2 S2PCA1 S2PCO0 R/W STK2L
OFBH S2PC10 S2PC9 S2PC8 R/W STK2H
OFCH S1PC7 S1PC6 S1PC5 S1PC4 S1PC3 S1PC2 S1PC1 S1PCO R/W STK1L
OFDH S1PC10 S1PC9 S1PC8 R/W STK1H
OFEH SOPC7 SOPC6 SOPC5 SOPC4 SOPC3 SOPC2 SOPC1 SOPCO R/W STKOL
OFFH SOPC10 SOPC9 SOPC8 R/W STKOH

*  3F.

1. FTESHERZECE SNBASM HIFBhM TES:
2. 7 SNSASM 4wiFsEHh, M HIEEOMHEITRME, BHAL “F” Fk (W: BOBCLR FTOIEN) ;
3. 3% “bObset” . “bObclr” . “bset” . “bclr” REEAFAIIESH (RIW) H155.
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2.1.4.4 ZEngE

8 fLHE 75 A7 4% ACC JTIRIAT ALU 558 A7 fifs &5 2 IR Bedls AR IX A . I URAR S R 0% (2D s akfz ™k (C
HDC) . BFIRAZAEH PFLAG IR &R A k.
ACC JA{E RAM i, R AE ST I FaiRE s PR REH “BOMOV” $54 % AT .

> fl: /5 ACC.

; B 5N ACC.
MOV A, #OFH
; BEI ACC H IR IFAEN BUF,
MOV BUF, A
BOMOV BUF, A
; BUF #1445 5 N\ ACC.
MOV A, BUF
BOMOV A, BUF

AGPITHWEAER, ACC Fil PFLAG ¥ A2 Bahfif, WP s B8 - ik AN 4R ACC F PFLAG H
HIBAR 5 NI S AT A7 . B “PUSH” 1 “POP” $54-% ACC 1 PFLAG 25 2 4t 23 A7 e HEAT 1748 S5 o

>  fl: ACC MITIEFABRF MR #iE.

INT_SERVICE:
PUSH ; #R7F PFLAG fll ACC.
POP ; K ACC 1 PFLAG.
RETI ; IR H T
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2145

EFRESEFSPFLAG

Zifi s PFLAG A% ALU I2FRAF R REEACREE B LVD #illfE 5, i, 47 NTO f1 NPD TR 24 E
PRSE R, B BRI, LVD 847 ANSREAAET 1M EA; 7 C. DC A Z £7s ALU 5 5 8. A7 LvD24 Fi
LVD36 i~ T 5 LA L R

086H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG NTO NPD LVD36 LvVD24 - C DC Z
5 R/W R/W R R - R/W R/W R/W
A5 X X 0 0 - 0 0 0
Bit[7:6] NTO, NPD: & ARAbrE.
NTO NPD CERINS
0 0 |FHI RN
0 1 R
1 0 |LvD &EAf7
1 1 N AL
Bit 5 LVD36: 3.6V LVD LAEHEbr&, LVD ik LVD_H %4,
0 =% T/EH/E VDD #id 3.6V, ACH A g% TAE;
1 =R T{FH )k VDD KT 3.6V, 15t B st IR F S A 2 AL T IR 20 IR 4 .
Bit 4 LVD24: 2.4V LVD T4 Ebr&, LVD 4iikiksiihy LVD_ M N5
0 =24 T/ VDD #id 2.4V, % kI 2854 T 45,
1 =R TAFHHE VDD KT 2.4V, UE0H LI HL RS I 2 EL A0 T I 90 IR A .
Bit 2 C: Hfitr.
1= WNEIBSHGE RN Wkis F 3G 150 R A s G B i 1" sl L2 S 45 3 2 0;
0 = IKIsS G A AL ks E A A KA AL G B 0 sk LS B 45 3 < 0,
Bit 1 DC: #lihidfbridis
1= RIS FRHME DU A BT, BRIz 55 B ) i DU A5 47 5
0 = Wi B A B AT A7, Blkideis 85 4T 1) e DU AT A4
Bit 0 Z: Fhrik

1= SRAZHRIY SO RNE
0 = FRNEWMI S H A RAZE

* E: XFHREMC. DCHMZWESFRIFSHESEHEXAR.
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2.1.4.6 FEFITHEEPC

FEfP I Aas PC o2 — A 11 AL —HERIRE P ik 27 A 2%, 0 3 AL ATMIG 8 47

Hoht. 8%, RS SRR PR 2 BT B 3.
FREFHAT CALL A1 IMP 541, PC $8 45 e (1 tht .

o TIIHRAFHCE — 25t ZHATIR L 1A

Bit 15 | Bit 14 | Bit13 | Bit12 | Bit11 | Bit 10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0
PC - - - - - | PC10 | PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO
Sfis |- - - - - 0 o ool oJo[o]oJof[o]o
PCH PCL
o BBk

{E SONIX B A ML, A 9 4454 (CMPRS, INCS. INCMS, DECS. DECMS. BTS0. BTS1. BOBTSO 1 BOBTS1)

T 5 B Bk T
IR A AE, NPE T %482

BOBTS1 FC
JMP COSTEP
COSTEP: NOP
BOMOV A, BUFO
BOBTSO Fz
JMP C1STEP
CASTEP: NOP

; # Carry_flag=1, BkiI T 4164

; k3] COSTEP.

IR XL A PATE RN I, B4 PC{EN 2 LABKI F—4&4R5 4.

; #i Zeroflag =0, Bl N —4&454.

; B Ek#) C1STEP.

W ACC T E LI EN PC N 2, BhidF—4#H4
. #ACC = 12H, Bkid F—4%&45% .

CMPRS A, #12H
JMP COSTEP
COSTEP: NOP

 HEkF) COSTEP.

PATIN1 3845, SRAFR, PCHMEM 2, BRE T 444,

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

PATI 1 62 )5, 4iRAFTH, PCHIMEN 2, BhidT—4%3E4

DECS:
DECS BUFO
JMP COSTEP
COSTEP: NOP
DECMS:
DECMS BUFO
JMP COSTEP
COSTEP: NOP
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S 2 kIR0

AT JMP 5 ADD M,A (M=PCL) #5419l HuhLBk# . 4447 ADD M, A. ADC M, A 5 BOADD M, A J&, #7 PCL
it PCH 2 ABEEAL. » TR LI N, el LU Fid 3 44541 PC I M AN Z4H.L PCL il H 17

e

* E: PCH{¥3#; PC Bz E M A iHidmi=® . & PCL+ACC #1758 PCL Fitfikf, PCH £B&)im 1; {8 1T PCL-ACC
AfEfi&%E, PCH HESRHETFE.

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

; PC = 0323H
MOV
BOMOV
; PC = 0328H
MOV
BOMQOV

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

; PC =0323H
BOADD
JMP
JMP
JMP
JMP

A, #28H
PCL, A

A, #00H
PCL, A

PCL, A

AOPOINT
A1POINT
A2POINT
A3POINT

: Bk FHhk 0328H.

- BkEHuhl 0300H.

: PCL = PCL + ACC, PCH IIM{EAE,
; ACC =0, Bk5] AOPOINT.
;ACC =1, k%] A1POINT.
; ACC =2, %] A2POINT.
; ACC =3, %] ASPOINT.
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2147 Y, 2515

WA Y M Z 2 8 LAy, LHALEWT

o METHEAFE:
® RAM HiEJ B4 @YZ:
® [ii4&54 MOVC X ROM ¥ #TER.

084H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Y YBIT7 YBIT6 YBIT5 YBIT4 YBIT3 YBIT2 YBIT1 YBITO
By R/W R/W R/W R/W R/W R/W R/W R/W
VA X X X X X X X X
083H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
z ZBIT7 ZBIT6 ZBIT5 ZBIT4 ZBIT3 ZBIT2 ZBIT1 ZBITO
RS R/W R/W R/W R/W R/W R/W R/W R/W
Shi)a X X X X X X X X

> Bl B Y. ZEREIERSE, Uikl bank0 H 025H AT A .

BOMOV
BOMOV
BOMOV

Y, #00H
Z, #25H
A, @YZ

> Bl MAHERT@YZ X RAM HEEZ .

CLR_YZ_BUF:

END_CLR:

BOMQOV

BOMOV

CLR

DECMS
JMP

CLR

2.1.4.8 REFSE

8 fiZfrds R EEA LU AN TfE:
o {ENTHEFERMEM;

o IFEHITERIESE NS IERE.

B N ACCo )

Y, #0
Z, #7FH
@YZ

z
CLR_YZ_BUF

@YZ

;'Y ¥517] RAM bank 0.

: Z $511 25H.
;. BEIZEN ACC.

;Y =0, $5I7 bank 0.
:Z=7FH, RAM X &5 570,

L @YZEZE.

)
. ==
s AR

(447 MOVC #54, Fi7€ ROM HLITH)

B ATHAR SR R AT T 15

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
WA= R/W R/W R/W R/W R/W R/W R/W R/W
S5 X X X X X X X X
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2.2 FHEiE

2.2.1 ;EIS4E
e SLEVHGE A ACC S 1) RAM HTE.

> il SEEI¥12H XA ACC.
MOV A, #12H

> fl: JLEPEE 12H EAFESRE R
BOMOV R, #12H

* 3E:. SRS H, EFEH RAM B4R 80H~87H BT ES 758

222 E¥FHt
ik ACC X} RAM FRLIGH s HEAT #: 4%

> il Huhk 12H EINEZEAN ACC.
BOMOV A, 12H

>  fl: ACC HHHE AN RAM [¥] 12H H L.
BOMOV 12H, A

2.2.3 [g)3E3F ik
WM IRE 7R (Y/Z) Pin RAM % .

> Fl: B @YZ EIREI L.

BOMOV Y, #0 ;Y 1% LS54 RAM bank 0.
BOMOV Z, #12H i B AT A b
BOMOV A @YZ
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2.3 Mtk

2.3.1 #hk

SN8P2722 IHE AT 4 I5AT 8 25 FRFPRE AT T BT CALL 4541, HIRAFM#FE Aol $ds PC 1M, %517 #s STKP
HERRIRES, FRIMEEAE AR T, STKnH F1 STKnL 43l & HERREAE 35 . RS-0,

RET / CALL /
RETI g
. i PCH PCL
o HERR G A5 o HERRGEAFARAK
HERRJE L ot g
STKP + 1 STKP - 1 STKP =7 STK7H STK7L
STKP =6 STK6H STK6L
STKP=5 STK5H STK5L
STKP STKP
STKP =4 STK4H STKAL
STKP =3 STK3H STK3L
STKP =2 STK2H STK2L
STKP = 1 STK1H STKIL
STKP =0 STKOH STKOL
v
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2.3.2 HKREFEFR

HEREFREL STKP J&—> 3 ML a7 A7 2%, AF/Ipl Vs in) I HERE B e hl, 11 AL BE A7k 2% STKnH AT STKnL FH T & 7 HEkk
i, DAL AAAERT T bank 0.

HEFR IRV EREE IS BE5E . (LIFO) (R, AKRINHERFEEE STKP MBI 1, HARI STKP e 1, X4FE, STKP i
FETR M HERR AT 2R T2 T

RGN WIS IT CALL $54 211, FEFi1308s PC IR I A2 NHEARZZ A7 85 h AT N RR RS

ODFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STKP GIE - - - - STKPB2 STKPB1 STKPBO
Beg R/W - - - - R/W R/W R/W
SR 0 - - - - 1 1 1

Bit[2:0] STKPBn: k{4l (n=0~2) .

Bit 7 GIE: 45 Wi .

0= 2&1I;
1= fifife.
> Bl RERANR, HERIBH A FERATANRME, ERIBNAEETVGHRTETRE, WTHRFIR:
MOV A, #00000111B
BOMOV STKP, A
OFOH~OFFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STKnH - - - - - SnPC10 SnPC9 SnPC8
5 - - - - - R/W R/W R/W
XA - - - - - 0 0 0
OFOH~OFFH 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
'S R/W R/W R/W R/W R/W R/W R/W R/W
=XV 0 0 0 0 0 0 0 0

STKn = STKnH, STKnL (n=7~0) .
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SONiX
2.3.3 HERIRIERP

PATFE P FI 4R 4 CALL A B PR S51r, HEARFRER STKP MBI 1, FREHRN N — AR, [N, XRF
T PC KA AT AR ERAE o

T STKP HrR AT o

HREH STKPB2 STKPB1 STKPBO ] T ol
0 1 1 1 Free Free
1 1 1 0 STKOH STKOL -
2 1 0 1 STK1H STK1L -
3 1 0 0 STK2H STK2L -
4 0 1 1 STK3H STK3L -
5 0 1 0 STK4H STK4L -
6 0 0 1 STK5H STK5L -
7 0 0 0 STK6H STK6L -
8 1 1 1 STK7H STK7L -
>8 1 1 0 - - i

X AR NARERAE, AT AR RIS R P S PC M. RETIHE2 M TP IRSSFE7 . RET T #
Frif . AR, STKP I 1 JF3 1N — D RO AE 4« HERMRIZ B N R PR -

N STKP He bR AT 0% .
HEER STKPB2 STKPB1 STKPBO T IR B
8 1 1 1 STK7H STK7L -
7 0 0 0 STK6H STK6L -
6 0 0 1 STK5H STK5L -
5 0 1 0 STK4H STK4L -
4 0 1 1 STK3H STK3L -
3 1 0 0 STK2H STK2L -
2 1 0 1 STK1H STKIL -
1 1 1 0 STKOH STKOL -
0 1 1 1 Free Free
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SN8P2722 A LA R JLR & AT J7 5

o [HE;

o E MBI

o HHEN;

o SMBEAL ((UAEIMBENALT L TFRRE) .

IR R RN RN, TR REFARRERVRE, BV EILET, FNETP IS PCHEE. A4 H)G,
Z40 M\ )48 0000H 4L H T 461847, PFLAG 2947251 NTO FIl NPD WM G A7 feie 45 i R B ARSI E B A aT L
mFEEH NTO A1 NPD, M RS2 1T 415 .

086H Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG NTO NPD LVD36 LVD24 - C DC Z
A= R/W R/W R R - R/W R/W R/W
XA X X 0 0 - 0 0 0

Bit[7:6] NTO, NPD: HEALIRAErE.

NTO NPD ({7100 AL

0 0 HI 1AL 1 I

0 1 R -

1 0 )% LVD AL Y5 IR AR T LVD K E
1 1 HNES AT ANERAZ AL | BRI B HL ST

ARART— Bl R AL DUAR TG 2L I I 8], ARGt o 36 (0 AL JRE LA ORE AL SR (KA EA T X+ AN RIS AL R i
Vit SEIEALPT E I AR, R, VDD TR EERIAN 7] it I AR AL i I ) AN 3 . RC e & (1782 9 I 1) $52
(R e g ek TR G DAURS e 2 Wl N PV oLy APV = - o v MW 8 = DA B P

VDD G A

LB ves

VDD

SMEREAL s

- S8 2 AR

DM R

DRIV
B 110 ) 3% 1E 5 TAE :
BIVARAL B 11 i A AL v
ARG IBAT
RARE ARGl ik TAE : | '
éwiﬂﬁ éﬁfﬁﬂﬁﬁ@i&ﬂ{‘[‘m gé‘]’]ijhjﬁ{jiégigﬁq‘[‘m
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3.2 FBEE

A LVD BAEE UG, R BRI R RN BT IES, g N A REA R R R E . R
gt A IR IN

® b RZINE AL TR ARGE

o HMREML (XFRTAHMFEALTIMAERIRE) - RERMINBEA GRS . WRA DY, RERFFEACREE
BN AL G| AR T

o ARG PR APCE N YIAE

o RGBITMLTAE: IRGEITTHIRME RGN B

o PWTEF: LHEW, BFIFGET.

3.3FINMEN

HIVHMRAERGH AR A EIERIRET, B RE T IIEN e 2. A, RELTRIRE, A1
T sttt , N RGRAAL. FHIMEA, REERENEFRE. BIRRLLN P

o FEIAEMSRE: RLKNAT SRS R mE . FE . WARERAL
o ARG PRSI ACE N BRE

o RGBITMLTAE: IRGEHITTHIRME RGN

o HUTEERF: LHIGTR, BFIFRIZT.

B I E I g8 Y T

®  METVINEE AT, K /O LR RAM (1 P4 75 ] B8 s Fe e (1 T e 17k 5

®  RBEAEFFWIHXIAE TSNS, & JCIE ST S ERE I CIRPIRDL

o  RUPHMNIZRAE TR A UAEE T TRIREIE, XA B i KB K A T IR GRS DI RE -
* F: XTEMAERSFZNFANE, B30 “BNRAEHE AXED.
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3.4iEHE(

3.4.1 #hk
AR ALE AN A AR T R I AR SRR BRERSIE. (Fl, T HesoMm iz ), s AT RE TR R g TARIR

AANIEF SR P AT H %
VDD

REIER THEX

ARETAEHEX R

LVDR B

HREANEE

HURERVE TTRESEAN RGAEIX . RGAEIX BRAE I BEW L REE M BR /D AR R ZOR, BRI R i st f S A
K. B, VDD ZEEEMTE, BRERNAEEIC. B EXBURSIET T/E, fERZLL PN, Ryt
ARSI TARIRES, XAKEFRAESEX . 2 VDD #k% V1IN, RE5AE T IERARAS: 25 VDD BkE V2 M V3 I, Hgeik
AFEX, W5 FEUE . DU S OURSTAT REMEASEIX -

DC iz
DC iz i — R d it B A, 2yt o R BB WLBR B G 3R, R G R T BBV HEASEIX o X, L
et FFE LVD Kl ik, R R YR ARSI

AC izHH:

ARYKH AC fiEriisy, DC HiKAH A2 AC HLYE AR RIE 7 i o 4 AN At vy, ksl ik, SaRE e AR Tk

%] DC HiJ§, VDD # T2 2 TP kis £ /A8 TAERE LU RIS, WRSCKA il et AA TR TR

EAC I, KRG L. NHEREE K, d, R P RIS RS IER B, (BN R DC s H g TE
AL, AC HLIECHTIG, VDD HLLEZENS T R b R v 5 HENBEIX .

342 ARG TIER[E
N T GG RG AL TERE, R I R SR I AR TAR . R G AR TAR s R PAT I AT K
AN PAT T S IR T A i s (L AN
RAmL

TiHeE A TAEe L
vdd) (V)

REEFTE
R

RAR

HALXE

>
RGHATESE (Fepu)

R LR EITEEXRE
wn EEPTR, RGEET TAER S m T ARG AR, RIS A IR R B A (LVD) B RE. RS

PATH LS N, RERARTAE RIS A NS v, E i T ARG AR [ E 1, PRI RGURIR TAR IR S R R AL
JeZ lgies Bl AR, REAREIEH TAE, WASEAL, XAKIRRIAZEX .
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SON:iX

3.4.3 St RE s

WA S R g LM RE, A BL T L

[ ] LVD E’ﬁﬁ,

o ElIfEAL

o [RFRARZLTIEE;

o KASEEMHEE RERES B, AERBIAHBE, SMNEIC EALD .

* F. “BRE-MESMHE” . “BEERBEMERE” M “SMRIC 47 BTG REEMAHE.

LVD H{i:

voD EEERE
J: EE‘ VSS

MERT S ERNR
AAKM

RANRDES REHFLTH

FLE :

fCH R (LVD) /& SONIX 8 75 i L B i i Z A7 RY 3 E, 21 VDD Bk KT LVD Al da = AE I, LVD
et k2, RGEEAT. ANFE I HA AR LVD K HSF, LVD R PR A D — AN S, FEASREZE 36 I AL X T
IRIHESR H LVD MK T RGBSR FUIAEDIR I . FLYRASAL B KRS, LVD BEWS B 1E T, dn At f & LVD, R4 L
PEA S, W) LVD siARER 2R 1ER, st ZERHILE =A%

LVD ik = 2451 (2.0V/2.4V/3.6V) , H LVD gmiFikmidzsiil. X T ER A AH B EA, 2.0V LVD G244 T1f
fekA; 2.4V LVD HA LVD B4 hAg, JFREEdbREALE s VDD R4S 3.6V LVD HAFsidThAgE, v iE7x VDD [ T4k
IRA. LVD brEshhe e —AMEH A B, bRl LVD24 F1 LVD36 451 VDD (R 3t 68 T4 H He kS 3 F
HFHAH LVD24 F1 LVD36 (KR A BRI AT K eyt R o o

086H Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG NTO NPD LVD36 LVvD24 - C DC Z
5 R/W R/W R R R/W R/W R/W
Shi)a X X 0 0 0 0 0
Bit 5 LVD36: 3.6V LVD T{EriJkbrids, LVD gwifikmih LVD_H A%k,
0 =A% Tk VDD 8t 3.6V, A H R 2% B A7 T4k,
1 =R T/EH K VDD KT 3.6V, Ui W] I % f A 2 L Ad TR
Bit 4 LVD24: 2.4V LVD TAEH ARG, LVD 4iFksich LVD_M BT,
0 =R TAFH 5 VDD it 2.4V, A H A #5847 TAF;
1 =Z% /W VDD KT 2.4V, B LI i o 28 CLAb T IR R
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LVD LVD LI
LVD L LVD M LVD H
2.0V HEAhL EE AU B3
2.4V trik - A -
2.4V 5Ay - - A
3.6V kri - - B

LVD_L
W% VDD < 2.0V, RZHE7;
LVD24 F1LVD36 brifr i Lo

LVD_M
W VDD < 2.0V, REHA;

LVD24: I VDD > 2.4V, LVD24 =0; 41t VDD <= 2.4V, LVD24=1;
LVD36 i o e

LVD _H
W VDD < 2.4V, RSELN;

LVD36: 1% VDD > 3.6V, LVD36=0; 1% VDD <=3.6V, LVD36=1;
LVD24 #rEfr e Lo

*
a) LVD EQI4EE, LVD24 #1 LVD36 £IS#EE;
b) LVD 2.4V #A LVD3.6V &l FEMUEAEITS%E, FERESH IIEREEMSTRRN.

FIRRAM:

BT VGEN S T ORMERGIER TR W, SAETRPHRAETIIENSHE, HAZEZ D0 SR PiaA T I,
AREPIEWIEAT, BIIMARRAL ARG NSCX SR s AT AR I %, T IH0E I Sk S SO R ), RGER AL

R T IR AL IR AL T, MRS ARG REFRADRE, HRRSA TARRESKE 2 IE R (.

PR RS TAEERL
ARG AT BB R S G A i s (B g, AT IR TARSEDC IV R, PRI AR AR 8 TAF S FEAN R IR R SEdE A SEIX
JURRA RETE . FrEk, mTE a2 LU S RGEUEASEDC,  IXAN T I 75 T S R e (A2 R TR

B In b iR S AL r e -
AR R RENS S i L R AL PERE . A =AM ALy SR s L R PERE: Fek A AL A, (AR
AL HRERIANE 1C AL, EANTHER AN AL S 30 5 7 HUr SR AL
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3.5 pERE AL

SRR AL TIRE g 1 IE T “ Reset_Pin” 21l Ri%gn iFIE S N “Reset” , WIERESNER A IIfE. SMNBEALTIY
TR A SR, AR R RS T I, REFIBAT. ARASIEAMRHEPF S, KRG SME
RATERARAE_ERANE R TARRAN A &L WEERERE, R LHRERNE, SMNERASI LAt A &, SRS
—HERFFERAR . AMBSEALIII T

o HMEEA (HENHSMMEAFIBHAERIRE) « RGBSR, WEREASIAA ymE, MRS
T HRFFER ARG, HRISMBEALEW

o ARG WL MRS &%

o REGMSITHIAE: IR SITIhI RGN B

o  PATREF: LWL, RFIFIGEIT.

HMBIIAL AT LAE R R P RGN R AT ARSI A7 F R AT LAOR S R e LA AR HE ARSI TARIRAS,  fn AC R ] )t
CENEDA N
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3.6 JMNERE AL FB 3%
3.6.1 RCE{SL %

- VDD
R1
47K ohm
w11 MCU
100 ohm
c1
0.1uF T
VSS
VCC

T
A BB RT AT C1 A RHFEA RC B A7 HL S, Eﬁ%éﬁiEﬁrﬁﬁﬁﬁﬁP%‘E@%?\J’Eﬁélﬂiﬂ%ﬁéﬁ%*ﬁ%‘fﬁi

THOEAAS o EAEALAESH ETHEEART VDD i B E, ARSI B ALY, 805 | S 21 ey Ha
I, RGEAEH, AR THRE.

* jE: It RC ERIHREAFEMRIEER Erflism S A,

3.6.2 —iRERXRCE il BB %

- . VDD
R1
47K ohm
100 ohm
c1
0.1uF T
VSS
VCC
GND

EEF, R1ATCA FFEZ AN AL IS AT 5o X T A 1 oL, E*&E’Eﬁ@ﬁﬁ C1 PR 5 VDD
OR¥F 80 MR E AT s BT RGLIAIEH 2 AT

*  E “BEARC S "iRER RC SAIRE"FAIHEA R2 2 LA HRFERME, gk SH5|M ESD (Electrostatic
Discharge) B EOS (Electrical Over-stress) H#& .
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3.6.3 IRE—RES B

MCU

VCC

BRI S AT HL B — ] S LVD HRLES %Kiﬂ%%ﬁﬁ@%?ﬁ%ﬁrﬁlﬂﬂo U ENE L SRS MR GV
SR R A IEL, 25 VDD mi T “Vz+ 0.7V7 I, =AU R R R P, SR HLIE R TAE: 25 VDD KT
“Vz+0.7V7 I, —HAFREARHYR A, R HURAL. o RURS AN ) ) e i 52 A AN, R FL B R R i
PEOIE M AR

3.6.4 BERES LB

47K ohm

MCU

R2
10K ohm S

VCC

GND

1

P i B A7 FEL B A P R PRI LVD FLEE, JEAN AT DLSE AR P L S AT ) . SRR A AT R R A LG, X R
AN L % PG 0 L P AL PR RS B P AT BT B, F %Ry R1RT R2 My 43 J fL G 24 VDD i T R145F-40 IR “0.7V x (R1 + R2)
[ R17 I, =R C S m i s S HLIE R TAE VDD LT “0.7V x (R1 + R2) / R17 I, #EHiHKk C i K HLF,
B HLEAT

XA N TR, EPE 0 . 5 HLR AL A R 1454k 5 VDD R AR 2 RN Z2(E 4 0.7V, i
VDD B I T-E A 5 S AR I, 54 REME A . WA R T R S A WS, P4 s % B R2>R1,
kBt VDD HAE WM M4 U S T 0.7V, 4y HBH R1 Fl R2 7R HLES h Bk HL,  BEAL I ThRE ST NI RS 1)
e

* i AREFREESEREMHERT, “BREZRESMER NRESMRE EBRIFEREREREMNBR ARG HE. 5
REBEZRTEANER, RERHELL. NMRERZER TE.
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3.6.5 JMEBICE (L

- VDD
Bypass |
Capacitor o
VDD 0.1uF
Reset JRST RST M C U
[«
VSsS
VSS
VCC

1
AR AL T LLIE T 1C BEATAMNAR SR AL, EE A SR ARG ARG 8 BT XA (K ] R Bd M I = A IC,
i EEIPs s 1C AL, RER A U BRI AR RS

SONiX TECHNOLOGY CO.,LTD Page 36 Version 1.2



N B © WY SN8P2722
L‘ \._./) h [ L 8-Bit Micro-Controller

4 =y
4.1 #hA

SN8P2722 i AN Bh R Ge ey i I BRI I Ay, sy IR b (el AR 4IR 3 FEL R BN & 16MHZ 5133 RC $iR 9% HL % (IHRC
16MHz) $24t, AG3d N fy P B%IE RC #:3% Hii% (ILRC 16KHz@3V, 32KHz@5V) #4it. 4 RSk~ T8
i, BHEIMES 4 2 e RS 454 I Fepu.

- WEMERX (EEN4E . Fcpu=Fhosc/N, N=4~16, Fcpu Zwi%i&mHukE N K{E.
= fREEX (KEH 2P : Fcpu = Flosc/4.

FETPB EISAT, AR IEB D RERENE X AT PUREAT R 2 LLORA R e I IE 3 TA% .

4.2 B HpIEE]

STPHX HOSC Fepu Code Option CLKMD

XIN ———> ~ Fosc
Fhosc. Fcpu = Fhosc/4 ~ Fhosc/16 >
XOUT «——|
T ——> Fcpu
Fosc
CPUM[1:0]
Flosc. Fcpu = Flosc/4

HOSC: High_Clk 4i%Eii .

Fhosc: AN iR/ Py il i RC I BT .

Flosc: WiE RC I4P45E (16KHz@3V, 32KHz@5V)
Fosc: RAHHIIK,

Fcpu: fRAHATHIZ
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4.3 OSCMZEF 178

{4 OSCM FE il & RS AR e 3

0CAH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OSCM - - - CPUM1 CPUMO CLKMD STPHX -
5 - - - R/W R/W R/W R/W

XA - - - 0 0 0 0

Bit 1 STPHX: /4N s 4 3 7 5 A
0 = 181T;
1= {51k, WELE RC IR 23159R1817 .

Bit 2 CLKMD: /A I bt 242 A7
0= ¥l OB B, RGmek 8wl e sh;
1= (EBER, R Ifk % Bt .

Bit[4:3] CPUM[1:0]: CPU L{Ef=Ebifr .
00 = FimA;
01 = HEARA
10 = SEERI;
1= ARG/,

> Bl EIEEERG .
BOBSET FSTPHX s A5 L YRR R A

> Bl: RAEFENEIRIRKN, RGP IR IR G AT k.
BOBSET FCPUMO
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4.4 RGS IR AT

W3 16MHZ RC 37 s RANR IR w1 T 1E o R G0 st i s, thgmieg i “High Clk” #4.

2=

High_Clk Bt B
IHRC_16M Wik 16MHz RC 4235 25 7E b R Geh i,  XIN I XOUT 51|43 1/0 .
RC AR RC &7 8 R 48 ikt gl XOUT 51 ki@ ] 110 1,
32K A0 32768Hz (IR PR v iy b Z2 48 i SN )
12M AN R p Vo ARG i B, Rl 12MHzZ.
4M SRR A N R G I B, MRl 4MHZ.,

4.41 AEEERCHR %25

Y FIEI “IHRC_16M” #=HIH A WL N B RC mi 4 (16MHz) , 78 “IHRC_16M” B R, RGHeiok B N
16MHz RC #57%4%, XIN/XOUT B|JHIE K2/ 1/0 21,

® |HRC: R&m#EIN 4k AN E 16MHz RC #riZ %%, XIN/XOUT 5| J{IVE N @i 1/10 511,
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4.4.2 SMEREIEATH

AN I Al =R B ER G A, RC AN BhE, Hgm iRk High_ CIk il B AR e £ A8/
B e Hhe 2 s A1 RC iy a1 _ETHINTA) 5 AN ] . RC sz i (1 _ETH IR TRIARN B0R o fiesgg s b T IS 1) B S2AE I ] A Ik 24 1)
EPS
4MHz Crystal

AX = 5.600ms J1/AX = 178.57Hz JLAY(]) = 5.000V AX = 2.00'0.._5 I 1/AX = 500.00kHz T AY(]) = 5.000V
32768Hz Crystal 4MHz Ceramic

AX = 500.0ms 1 1/AX = 2.0000Hz JLAY(]) = 5.000V AX = 270.0us J1/AX = 3.7037kHz JLAY(]) = 5.000v

4421 AEMERZES

£ I E AR 2t XINZXOUT IR, 0 T-md . el FE IR =R TAERIS, 3R 28RBS it ARl . AN
M TAER R, geidfikiil “High_CIK” SZREARFRIMIR: 12MHz, 4MHz & 32KHz.

XIN

EH%WTMCU

20pF | ’ 20pF VDD

SSA

* . E@Ed, XIN/XOUTIVSS SIS REMERSRZ UL ESR C b AEE STk
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4.4.2.2 RCIRFHE

i g P I High_Clk 13 & nT #5510 RC PR s k4%, RC #Ri s il th A% ds = s 10MHz. 20738 R Wl ez i it
BRI RN, H2E C M2 50P~100P, 51 XOUT il /0 11, i FEFiR:

XOouT

XIN
MCU
cT SF
VDD
VSS

@
P
o

||F--

* i BE C I R MR HEREILE LA VDD,

4.4.2.3 SMERETEhIR

PP HLAT IR BN I A S R G, g ik High Clk #5575], M XIN JIREN . XOUT 51 JIE 4@ 1) 1/0
M,

External Clock Input XIN

XOUT

MCU

VSS

VDD

*  E: SMBIRSH RIS AI GND L AR A BERIEEA S R HLAY VSS M.
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4.5 2GR &

ZR G I s B Y B AR IR 2%, S RC 4e3% W% o I I b (R 490 52 2 45 o R AN ERAEE EL FEE 1R S i), 3
23 5V % 32KHz, 3V Wit 16KHz. #irH iR 5 TAEH R 2 [ o &2 00 FERT R .

2=

A % % RCHR %

752

21 25 3 31 33 35 4 45 5 55 6 65 7
VDD (V)

TR BT K G T I A0 5E I 28 S k. B CLKMD #54H] R GG TAER,

& Flosc = NEPEE RC #E¥#s (16KHz @3V. 32KHz @5V) .
= [RFE# R Fcpu = Flosc / 4.

ARG TARAEREIRA AN, AT LU AR RC Jki ds «

> Bl FIEAEERE SR 2
BOBSET FCPUMO

*  E: ARSI NEREER ;. B E7EEF OSCM It CPUMO F1 CPUM1 (32K, 2E1EFI175)i% B R E A ABEER # RS

4.5.1 RGER#HMR

FEBG LR, P AR AR 2 Y] Fopu X 28 28 I Bl 15 04T 03K

> Bl AMER IR RS Fepu 84 B HAMR
BOBSET POM.O ; PO.0 B AR S LU Y Fepu IR 1R 5 .

@@:
BOBSET P0.0
BOBCLR P0.0
JMP @B

*  E: FBEEHEM XIN 31 RC #R5H5AR, EARFHEES RN AER 1.
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D zgTHm

SN8P2722 nJ#ELL T 4 Pt~ L1k

o B (R
® IR
I i Y i W
o Hafiil,
AR AL 2
PO A1 L. i
SRR CPUMA, CPUMO = 01,
CLKMD =1
LT AR CLKMD = 0 AR
PO M Th AETT 2 CPUM1, CPUMO = 10. s
TO fi I s . %’gﬁﬁgﬁ Mo
SR8 R LA AR r °
ar st
SAIRS R AT
Z G D) HE K]
TAEBER IR
RYBEA W m AL A i R AR X R
EHOSC AT STPHX i STPHX 4 1k
IHRC AT STPHX £ STPHX il 1k
ILRC ZAT ZAT ZAT IS
CPU 74 1817 1817 1Z 1k 1k
TO K K Rk T * TOENB=1 IN 43k
TCO H H T TR * TCOENB=1 INH %L
" tH Watch_Dog | H Watch_Dog | i Watch_Dog | H Watch_Dog S e
i R | SR | Giedml | s | 00 Houn
Py e T ARk AR TO IR
SRS AT AT AT LR
M 1) e - - PO, TO, EAfr PO, EA7
® EHOSC: AhiBmidit4f.
® |HRC: Wik (16M RC #¥#%) -
® |LRC: WM 4 (RC #=ias: 3V I 16K, 5V I 32K) .
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S.

2 RGRIYNIRZEG)

> Bl RG RS EMREAR R B BEIR AR
BOBSET FCPUMO
* F: RGHANERERNE, RAEREMREEDRENS IR ACIE SIS RS REEI O 2 EiEER
> Bl RGERSERERE I RERR
BOBSET FCLKMD . W CLKMD Jy 1, KD A=,
BOBSET FSTPHX s A AN S AR T o LA R AR TR
> Bl: REGEEBENEHRIEEERX (INERERS B8 TAE).
BOBCLR FCLKMD ;% E CLKMD % 0.
> Bl: REBREEREHRIILESER GMEERERGSELETHE) .
FEAMT m NP IRIGG O0 N, R R Bl A A 22 /D FF B 4EIR 10ms LARSUE IR 4% o
BOBCLR FSTPHX ;A BANERG A o
MOV A, #27 : #VDD =5V, W RC=32KHz (MLAUE) , RLGHLER.
BOMOV Z, A
@@: DECMS Z :0.125ms X 81 = 10.125ms LAF-IiE Zh 38 I 2 5 o
JMP @B
BOBCLR FCLKMD EEI RIS T a
> Bl: RGHEEFERMEHER RN FEER.
BOBSET FCPUM1 : H CPUM1 =1,
* 3 REEXTUREIL To REEDIRE, WREEGRESERSIHAECISIHT IR ASMmE (AEREDIEERNSIHERSEIR
8 _ E—PTHEER, S6sIMERSRE 2T EER) .
> Bl REHEECERRFASESER, I8 TO MBEETIRE.
; WE TO SE S MR B Ih g
BOBCLR FTOIEN 0 250 TO R,
BOBCLR FTOENB 0 K TO SERT#S
MOV A#20H :
BOMOV TOM,A ; TO I %t = Fepu / 64,
MOV A#64H
BOMOV TOC,A ;. BEE TOC ¥Uhifli= 64H (TO Tl A]fE =10 ms) .
BOBCLR FTOIEN ; 250E TO .
BOBCLR FTOIRQ - TO WIS R A s 2,
BOBSET FTOENB =R
s HEAGH ORI
BOBCLR FCPUMO ;% # CPUMXx = 10.
BOBSET FCPUM1
*  F: REEXTHRES To HREEINAE, WEAMREETHEERISIH. S4I5IEIF To #RAEMS IS R MEER 2] E— T (E#EX. TO ARk

EREH A 4mIZIEH, HEEX TOENB BiRE.
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5.3 MEERT 8]

5.3.1 #hit

RGAEMENRAEA R I APATIER o« Melifih A A5 5 T LUKE 28 G e BEdE A\ A A B m I e it fih A 1552k B AR sk
KAFs (PO IYHSPARAE) AN A (S (TOSEN ) .
®  NHREHRAE nie e Jo L BERE AR, LRy ELne R (i A L e R AN A A5 5 (PO HIPARAED
o  hZR BN R [ 2 AR SEAT— TARR AR ) mT LU A Al i e sl A i ¢

5.3.2 MREERT|E)

ARG NHEIRAE S, I P I8 AT . E ARG e, 5 HLAG LA 2048 A1 e ik 3 % I
bR ST LA P P BE AN RRE AR, SR IR BN [A) AR D e LI ) o WERPRRINF [R) 25 A, R4 HE N B A

* i BREENFEEATMEETTEREME N, BAEFREEXTEERMNIARIESIE.

W W I TR T 5540 T

IAEERT ] = 1/Fosc * 2048 (sec) + mydit4h a3 i)

* i SEEEEEZEES VDD ikHRFREEAX.

> Bl BRENERE TR, HFRERFEFANTEER BN EEDT.

MaBER} E)= 1/Fosc * 2048 = 0.512 ms (Fosc = 4MHz)
B E] = 0.512 ms + 3k 5% Eh (A
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0

6.1 #LiA

SN8P2722 347 4 Arhibiii: 3 APyl (TO/TCO/ADC) A1 1AM (INTO) o A 7 ] LUK 22 45 MR
LA W R A, IR Rl R, AN TSR EBUE . — BRI REA T, 27 {7y STKP [ GIE 4l
PF 11 )i % LA S P B IC e T SRETE R iy, BT 5E RETIHRA )G, B0 A3k GIE B “17, DA 4
T R SRAF IR AT 74 INTRQ H

INTEN A W fifl 5E 25 47 2%

INTO fillp ——— POOIRQ
Tom ) INTRQ TOIRQ > e S 3 il (0008H)
" I A8
TCOWt | ANBiAF TCOIRQ
> AR
ADC W ADCIRQ

* . BFMERER, i GIE %5 THRKRE.

6.2 HET{EREZFFSEINTEN

ch KT SR 27 A7 4 INTEN G 38 Fr Th W A REFE A7 . INTEN I RUHCE D “17 , WRGHENZ T W IS5
Feo REFPF B ARG, FEFPH % 0008H RIR TR P . FRFrisfT 2484 RETIR, g, REURH Pk .

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

Bit 0 POOIEN: PO.0 #hiH i (INTO) #HI47,

0= 21k,
1= {fifg.

Bit 4 TOIEN: TO WA
0= &1,
1= {lifig.

Bit 5 TCOIEN: TCO t Ikr#asihifr .
0= 21k,
1= ffifE.

Bit 7 ADCIEN: ADC P Wifz=Hi4 .
0= 2%},
1= g,
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6.3 PHTIF K FFEZINTRQ

BTG SR 75 A7 2% INTRQ A T IR KBRS . — BRI SR AL, INTRQ AR AR B B <17 iRk
WAL, FEIPNCREAZAR AL % . MR INTRQ KPIRZS, R/ MR A P WA A, I AT AR AR 8T 55 o

0C8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTRQ ADCIRQ - TCOIRQ TOIRQ - - - POOIRQ
5 R/W R/W R/W - R/W

BEVAE] Y 0 0 - - 0

Bit 0 POOIRQ: PO.0 Flli (INTO) i&Rbri&fr.
0 = INTO JHh Wrid K
1= INTO 5 WrihEK.

Bit 4 TOIRQ: TO i skKbr&hr.
0 =TO JTLHWrigK;
1=TO0 A+ WriEK.

Bit 5 TCOIRQ: TCO Wi sKbr&AT7
0 = TCO L WridkK;
1=TCO A WriERK,

Bit 7 ADCIRQ: ADC Wi skbr&Ar o

0 = ADC L Wik
1 =ADC i+ WrigKk.

6.4 GIE &% i

S Y4 R Wi hiIer GIE & “17 BBHE R A Gem v sh kg k. — B RWrR A, P i-Eds (PC) Fem i
L (0008H) , HEAR 0 1.

ODFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STKP GIE - - - - STKPB2 STKPB1 STKPBO
s R/W - R/W R/W R/W
GG 0 - ] 1 ,
Bit 7 GIE: 4 sy Wil
0= 2 -4,
1= fHRe4a .
> Bl WEERPEHESIN (GIE) .
BOBSET FGIE . f#ifE GIE.
* 5k EFTETRER, GIE HLFLFEERS.
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6.5 PUSH, POPAt3E

AT R SRR AT RORINS, T2/ 4 42 0008H AT H T REfy . WIN 2 i, 2017 ACC. PFLAG I %
LR RAE PUSH A1 POP 59 AT AHARAEAN A I, MTTT3E G m BT 485 AR mT RE PR P Ie AT B iR

* . “PUSH”. “POP”3#5%4{X %t ACC #1 PFLAG {EHE{R}, WA €5 NTO 1 NPD. PUSH/POP ZF:55—E—HNE—E.

>  fil: X% ACC fil PAFLG BT AER{FH.
ORG 0
JMP START

ORG 8H
JMP INT_SERVICE

ORG 10H
START:

INT_SERVICE:
PUSH ;. f#47 ACC AH1 PFLAG.
POP : K& ACC #il PFLAG.
RETI ; B H AT

ENDP
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6.6 INTO (P0.0) HHf

INTO #filikc, WIJCie POOIEN 4b- T FioiRZs, POOIRQ #i&#E “1” o Wil POOIRQ=1 H. POOIEN=1, ZR&:Mii%
s i POOIRQ=1 1fi POOIEN=0, RZHASHAT WIS . 7EAIR 2 i e R 2 =

G S T IR i 2 7 1) RO Th BE ) ik & T Rl RER, WUIAE RS PO.O M BTEAR AR QR 2R (oA Qe B I, INTO (1) 187
Wk (INTOIRQ) St a#iBiE. RASAEMEL G T ik A b ) bk 047 A IR 45 F2 5

*  E: INTO Y HTIE K4 P0.0 AIMREERRA ThRESIZE -

* 7. P0.0 RhEfill %48 PEDGE =i,

OBFH Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PEDGE - - - PO0G1 P00GO - - -
e ; - - RIW RIW - -
SR - - - 1 0 - B

Bit[4:3]  PO0G[1:0]: P0.0  Wifish & 2 Hl47
00 = 1#H;
01 = LTl
10 = NFRIEflA
1= ETHNREATR (PR .

> fl: INTO hMTERRE, B P,

MOV A, #18H
BOMOV PEDGE, A ; BEE INTO Jy Pl
BOBCLR FPOOIRQ ; 1H INTO g skbr .
BOBSET FPOOIEN ; fERE INTO H .
BOBSET FGIE ; flifE GIE.
> fil: INTO =i,
ORG 8H
JMP INT_SERVICE
INT_SERVICE:
: {54 ACC ! PFLAG.
BOBTS1 FPOOIRQ ; BB REH P00 U ERiFE.
JMP EXIT_INT ; POOIRQ = 0, & H M.
BOBCLR FPOOIRQ ; 7§ POOIRQ.
s INTO FH TR &5 FE /7
EXIT_INT:
; HE ACC 1 PFLAG.
RETI ;B H AT

SONiX TECHNOLOGY CO.,LTD Page 49 Version 1.2



SON:X

SN8P2722

8-Bit Micro-Controller

6.7 TO S i

TOC % Hilsf, e TOIEN 4L T FR A, TOIRQ #4xE “17 . #7 TOIEN F1 TOIRQ #5& “17 , RGihaWiy TO
FH W, 47 TOIEN =0, NIEie TOIRQ & E “17 , RGEHASWN TO Fhli. JCILT B Z LRk R E.

> Bl &E TO .
BOBCLR
BOBCLR
MOV
BOMOV
MOV
BOMOV

BOBCLR
BOBSET
BOBSET

BOBSET

> Bl TOHEIREFAET.
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

o 2R TO Ik,

; KM TO.

; WE TO k= Fcpu / 64.

; WliE4k TOC = 64H.

; WHE TO [ BET= 10 ms.
; TOIRQ W%,

: {fiHE TO .
;TR E N2 TO,

; flifE GIE.

; {447 ACC 1 PFLAG.

) KBRS TO P ke & .
: TOIRQ =0, Bk,

; 1 TOIRQ.

; K ACC 1 PFLAG.

s IR IR
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6.8 TCO Fh

TCOC #i iy, Joig TCOIEN &b T FR7s, TCOIRQ #iaE “1” . #7 TCOIEN f1 TCOIRQ #& “1”7 , R&Ma

Wi TCO ) ii: #7 TCOIEN =0, WIJGie TCOIRQ &HE “17 , RG#HA W TCO . LI

5T o

> fl: TCO HITiERiKE.

BOBCLR
BOBCLR
MOV
BOMQOV
MOV
BOMOV

BOBCLR
BOBSET
BOBSET

BOBSET

> fl: TCO T HiRFAE/ .

INT_SERVICE:

EXIT_INT:

ORG
JMP

BOBTS1
JMP

BOBCLR

MOV
BOMOV

RETI

FTCOIEN
FTCOENB
A, #20H
TCOM, A
A, # 64H
TCOC, A

FTCOIRQ
FTCOIEN
FTCOENB

FGIE

8H
INT_SERVICE

FTCOIRQ
EXIT_INT

FTCOIRQ
A, #64H
TCOC, A

; 4811 TCO i,

; TCO I%h=Fcpu/64.
; TCOC Ui =64H.

; TCO [alB&= 10 ms.

; 18 TCO HWridkiri.
; ffifiE TCO iy,

; flifE GIE.

; {#7F ACC H1 PFLAG.

R AT TCO I kb
; TCOIRQ =0, Bk,

: i TCOIRQ.
; ¥ TCOC.
; TCO "R Wi R o

; KHE ACC 1 PFLAG.

;B H AT

EERZ AT
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6.9 ADC /[

2 ADC #1525, Joie ADCIEN & 75{##E, ADCIQR #i&H “1” . 47 ADCIEN Fil ADCIQR #& “1” , A&
gimt 2Ny, ADC Hlkr. 47 ADCIEN =0, A% ADCIRQ 2&E “17 , RGHASIEN ADC i, 5 Wi = 2 Frd by
AR,

> fl: ADC HHTKE.

BOBCLR FADCIEN ;2% ADC i,

MOV A, #10110000B :

BOMOV ADM, A ; foiF P4.0 ADC Hi N\, flifig ADC Jhfig.
MOV A, #00000000B ; BOE AD F#diR = Fepu/16.
BOMOV ADR, A

BOBCLR FADCIRQ ; 15 ADC T g K bR

BOBSET FADCIEN ; flifie ADC i,

BOBSET FGIE ; fHiRE GIE.

BOBSET FADS : JT4A AD 4.

> fl: ADC T¥iREGFER-

ORG 8H LTI = L
JMP INT_SERVICE
INT_SERVICE:
; {447 ACC 1 PFLAG.
BOBTS1 FADCIRQ KA =T ADC HilT,
JMP EXIT_INT : ADCIRQ =0, B 7.
BOBCLR FADCIRQ ; 1% ADCIRQ.
; ADC H TR 47207 .
EXIT_INT:

; K ACC 1 PFLAG.

RETI ; AR T
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6.10 % TR {ESEH

PRI %, RGP AT RE LA PR R . U, P 50 28 48 (0 B SRS 25 rR T A TS UK BE B iR
bRk IRQ P WTfHiA, 2 IRQ AR TATRLE “17 I, RGIFAE MM AL W 2 Wi S0 W R PR

i BRfR
POOIRQ tH PEDGE #7fl
TOIRQ TOC ¥ th
TCOIRQ TCOC i !
ADCIRQ AD i &N

ZA PRI A AR, W EE RN HG, AU BOE A SR AL EEG U AT IEN AT IRQ #E I R Gkt
A A% T AERERE A, A0S o W A R R SRObR R A T AR o

> Bl ZHEENS TR Es)ﬁﬁjz

ORG
JMP INT_SERVICE
INT_SERVICE:
; %47 ACC 1 PFLAG.
INTPOOCHK: D KRR INTO sk,
BOBTS1 FPOOIEN ; REA TS INTO H ik,
JMP INTTOCHK CBREI R —AN kT,
BOBTSO FPOOIRQ C R R INTO s k.
JMP INTPOO o HEAINTO ik,
INTTOCHK: D KRR TO PR
BOBTS1 FTOIEN ;KA T RE TO kT,
JMP INTTCOCHK © BB — AN T,
BOBTSO FTOIRQ D KA R TO rhirigsk.
JMP INTTO ; HEA TO T,
INTTCOCHK: D A ESA TCO Hhirigsk.
BOBTS1 FTCOIEN ;KA R lRE TCO Hikr.
JMP INTADCHK ; BREIR AN,
BOBTSO FTCOIRQ D WA EEA TCO thikrifsk.
JMP INTTCO : 1&)\ TCO rht*:ﬁo
BOBTSH1 FADCIEN ; a‘”ﬁ ﬁzﬁ‘é ADC it
JMP INT_EXIT
BOBTSO FADCIRQ D KB 2 ADC G K .
JMP INTADC ; A ADC i,
INT_EXIT:
; KHE ACC 1 PFLAG.
RETI ;B H AT
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7

711100

/O

A7 as PnM £ /O F1A TAERC.

0B8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POM PO7M PO6M PO5M P04M - P02M PO1M POOM
g R/W R/W R/W R/W - R/W R/W R/W
ShijE 0 0 0 0 - 0 0 0
0C4H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4M - - - P44M P43M P42M P42M P40M
W5 - - - R/W R/W R/W R/W R/W
S - - - 0 0 0 0 0
0C5H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5M - - - P54M P53M P52M P51M P50M
W - - - R/W R/W R/W R/W R/IW
=XV - - - 0 0 0 0 0
Bit[7:0] PnM[7:0]: Pn ¥iz{#4If7 (n=0~5) .
0 = AL,
1= i,
*
1. BAALERIIE{EHES (BOBSET, BOBCLR) xt /0 O iT4Rizishl;
2. P0.3 SEEfERMINGIR, =% POM.3 ROEFRREA “17 .
> Bl 110 R L,
CLR POM s A S i AR
CLR P4M
CLR P5M
MOV A, #O0FFH s A S kAR
BOMOV POM, A
BOMOV P4M,A
BOMOV P5M, A
BOBCLR P4M.0 ; P4.0 WO,
BOBSET P4M.0 ; P4.0 & A .
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7.21/00 LM

OEOH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POUR PO7R PO6R PO5R PO4R - PO2R PO1R POOR
ws W W W W - W w W
XA 0 0 0 0 - 0 0 0
OE4H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4UR - - - P44R P43R P42R P41R P40R
G - - - w w w d W
S - - - 0 0 0 0 0
OE5H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5UR - - - P54R P53R P52R P51R P50R
s - - - w w w w w
S5 - - - 0 0 0 0 0
* 3E: P0.3 AATHEMIAGIE, T LHiEHE, F7FESE POUR3 REFAH“1".
> Bl 110 i,
MOV A, #OFFH : {fife PO. 4. 51 FdrrH,
BOMOV POUR, A :
BOMOV P4UR,A
BOMOV P5UR, A
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7.3 10O B EF 7S

ODOH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO P07 P06 P05 P04 P03 P02 P01 P00
WIE R/W R/W R/W R/W R R/W R/W R/W
oA 0 0 0 0 0 0 0 0
0D4H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4 - - - P44 P43 P42 P41 P40
L] - - - R/W R/W R/W R/W R/W
S )G - - - 0 0 0 0 0
0D5H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5 - - - P54 P53 P52 P51 P50
s - - - R/W R/W R/W R/W R/W
S5 - - - 0 0 0 0 0

* i {EgESMEBEfIR, PO3 BYEFEEA 1.

> Bl BRI DERBUEEE .

BOMOV A, PO ;M PO %R
BOMOV A, P4 o M P4 B .
BOMOV A, P5 . M P5 R .

> Bl SHE .
MOV A, #OFFH  MCHIEC OFFH B ATt 1.
BOMOV PO, A
BOMOV P4, A
BOMOV P5, A

> Hl: B1MEERRE D,
BOBSET P4.0 :P4.0 fIP5.3 & “1” .
BOBSET P5.3
BOBCLR P4.0 :P4.0 I P5.3 & “0” .
BOBCLR P5.3
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7.4 P4 5ADCi 5|

P4 I1f1 ADC 4 N 3L o [ —i ) AR E P4 I —AN5 1 EIVE &y ADC Il &5 S5\ 11 Giliid ADM 2574785k
WED , HE s E A 170 EH RN F, S5 —/MERUE 5 2] CMOS g5 11, JEIL {5 % 1/2 VDD
B, el REr=AESSMOTR L. [FIFE, Y P4 DAMEZ MG S, a8 s it. EIRECT, Fdjwmd
MATEE M B R HAATI#E. PACON 4 P4 NFIBCE %7 /745 . K PACON[7:0]& “17 , XM P4 KRBk s E N
2RSS T, MTTEE S LRI F R A O

OAFH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4ACON - - - P4CON4 P4CON3 P4CON2 P4CON1 P4CONO
RIE - - - R/W R/W R/W R/W R/W

LA )G - - - 0 0 0 0 0

Bit[4:0]

P4CON[4:0] : P4.n &7 .
0 = Pa.n E B SHAGI I (ADC fii A\ 51D B35 1/0 511,
1= P4.n HEefE N BIME SN T, ABAE A8 1/0 5114 .

* ¥ ¥ P4.n fEAHLIE /O OMAZ ADC #ASIEIF, PACON.n iEH 0, FN P4.n K& /0 SELHMEFE.

P4 ] ADC #4tl 4 N th % f£ 45 ADM 1) GCHS F1 CHSn £ 4%, % GCHS =0, P4.n i@ 1) 1/O 51, #& GCHS =
1, CHSn Xt P4.n F{E ADC B {55 4 A 51 .

0B1H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

ADM ADENB ADS EOC GCHS - CHS2 CHSA1 CHSO0

EEWiE R/W R/W R/W R/W - R/W R/W R/W

ghi)G 0 0 0 0 - 0 0 0
Bit 4 GCHS: ADC % NIHiE k547

0= 2% 11- AIN jifiiE;
1= JF)3 AIN EiE.

Bit[2:0] CHS[2:0]: ADC % Nl &% 447 .
000 = AINO; 001 = AIN1; 010 = AIN2; 011 = AIN3; 100 = AIN4.,

*  3E. FEIRE P4.n AHELEAY /O SIBHE, @ FRIE P4.n B9 ADC ThEEBHEEIE.

> Bl wE P4 AHHEMMATIK, PACON.1 %EN 0,
; Ky #f GCHS 11 CHS[2:0]/ R4

BOBCLR FGCHS ; # CHS[2:0]4517 P4.1 (CHS[2:0] =001B) , GCHS=0.
: # CHS[2:01/% 4 #511 P4.1 (CHS[2:0] # 001B) , W|ZH% GCHS IR .
; 75 P4CON.
BOBCLR P4CON.1 ; ffifie P4.1 338 1/0 TRk
; JTE P4 [T AE.
BOBCLR P4M.1 ; BEE P4 AR

> Bl wE P4 AT E M B, PACON.1 %E N 0,
; K #F GCHS il CHS[2:0]f# IR 7.

BOBCLR FGCHS : % CHS[2:0]3& 17 P4.1 (CHS[2:0] =001B) , GCHS=0.
; # CHS[2:0]% 44811 P4.1 (CHS[2:0] # 001B) , 8% GCHS HPIRAS.

; 3% PACON.,

BOBCLR P4CON.1 ; fffiE P4.1 K5I 1/0 TRk
s WE P4 i AR DB S R R A

BOBSET P4.1 D WE P4 h .
; By

BOBCLR P4.1 ; W P4.1 4 0.
; TFE P4 kiR,

BOBSET P4M.1 ; WE P4 iR,
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SONiX

8 i
8.1 HI VN ER 28

F I IMER 28 WDT £ A 4 47 3B 5, AT NSRRI E AT R b T, BPEATRIRE, &
I s ., RAEEAL. AT I TAER hgn ik i il, JLmrehds d Py s RC %4 (16KHz @3V, 32KHz
@5V) #ft.

EI 1% TR = 8192 /AR EIRG 22 FAH (sec)

VDD M EB%E RC Freq. F | 14 H s )
3V 16KHz 512ms
5V 32KHz 256ms

* G MREMNEHEEHR “Always_On” 1R, BABITREEREXNNREEXTMRIET.

B TV N T IRV R % A A7 4 WDTR 5N 1] 7 5AH,

0CCH Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WDTR WDTR? WDTR6 WDTR5 WDTR4 WDTR3 WDTR2 WDTR1 WDTRO
Vs W W w w w W w W
S e 0 0 0 0 0 0 0 0
> Bl: MTRMEIREHNBNEE, EIERFTLINEIRES.
MOV A#5AH LTI I R
BOMOV WDTR,A
CALL SUB1
CALL SUB2
JMP MAIN
B E I 28 N A S G .
e  CAEIIMNEZRZES, A /O HFPRAF RAM P 25 m] B8 omFR e 1 vl 5
®  REEAETWIPGHE TG R, 5 NTCE I 2 SRR KR
o RSP WAZ AR BRI P KIS E T IMEIE, XA RS I K PR I R FE T I AR Shfg
> Bl: WTFRMNETHEHNBNEE, EXEFTLNETHEE.
main:
SR 1O RS,
C K RAM [ 4 25 .
Err; JMP $ ; /O 8% RAM &, ANEG TS I .
Correct; ;110 FI RAM IE%, FHIIMEE .
MOV A, #5AH AR R — b & & T 10
BOMOV WDTR, A
CALL SUB1
CALL SUB2
JMP MAIN
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8.2 ERFEETO

8.2.1 Bk
8 i LI THHLA TO Wit (il OFFH 5] 00H) , TO {EAKEH BI04 H1— N H 5 5 R TO P 1408
TO L B4 LA FIhfE:

= 8 AIAIMAREM A AR E IR B S I A I
= REHMEETIRE: /£ TOENB=1 [T, TO [t al Rt RS ek B it

TO Rate
(Fcpu/2~Fcpu/256) TOENB

Lo

PRI A e

i Load

Fcpu A S L .
TOC 8fir bl Hae > ol
CPUMO,1
s ==
8.2.2 TOMER F 7=
0D8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TOM TOENB TOrate2 TOrate1 TOrate0O TCOCKS2 TCOCKS1 - -
5 R/W R/W R/W R/W R/W R/W
VA 0 0 0 0 0 0
Bit[3:2] TCOCKS[2:1]: TCO 4k, % TCO &1,
Bit [6:4] TORATE[2:0]: TO /#4547 .
000 = fcpu/256;
001 = fcpu/128;
110 = fcpu/4;
111 = fcpu/2.
Bit 7 TOENB: TO 3 zh¥z= N7,
0= KM TO HH%ss;
1= JFJH TO 1%,
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8.2.3 TOCiH#H 7=
TOC H T4 TO [y [a] Bg i)

ODYH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 0
T0C TOC7 TOC6 TOCS TOC4 TOC3 TOC2 TOC1 TOCO
5 R/W R/W R/W R/W R/W R/W R/W R/W

R VAE 0 0 0 0 0 0

TOC WA fE T A

TOC ¥J#fifli= 256 - (TO HMF[aIRGHTR] * BAKED |

> Bl HETREIREETE R E D 10ms, R AERESME 4AMHz, Fcpu=Fosc/4, TORATE=010 (Fcpu/64) .

TOC WI4H{H =256 - (TO FHrIAIFEINTR] * Sy AR
=256 - (10ms * 4MHz / 4 / 64)
=256- (102*4*10%/4/64)

=100
= 64H
TO & B[] R 51E
TORATE TOCLOCK %}Lﬁ%iﬁ (Fepu = ‘4MAHz /44) miﬁiﬁﬁf Fcpu = 3%76§Hz 1 4)
e K 1) B HL 1A% = max/256 e K 7] B HL 1Al = max/256
000 Fcpu/256 65.536 ms 256 us 8000 ms 31250 us
001 Fcpu/128 32.768 ms 128 us 4000 ms 15625 us
010 Fcpu/64 16.384 ms 64 us 2000 ms 7812.5 us
011 Fcpu/32 8.192 ms 32 us 1000 ms 3906.25 us
100 Fcpu/16 4.096 ms 16 us 500 ms 1953.125 us
101 Fcpu/8 2.048 ms 8 us 250 ms 976.563 us
110 Fcpu/4 1.024 ms 4 us 125 ms 488.281 us
111 Fcpu/2 0.512 ms 2 us 62.5 ms 244.141 us

8.2.4 TO #{EFRIE
TO =114, 251k TO Tl 3K To P ilTERIFEFZ.

BOBCLR
BOBCLR
BOBCLR

WHETO JhATEE.
MOV

BOMOV

BE TO FWTIRIKGIN Al o
MOV
BOMOV

wE TO TE#ER.
BOBSET

/g T0,
BOBSET

FTOENB
FTOIEN
FTOIRQ

A, #OXXX00B

TOM, A

A#TFH
TOC,A

FTOIEN

FTOENB

; TOM ff) Bit~Bit6 {7 1] #25h TO f) v Bk 04

X00OXXXXB~X111XXXXB.
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8.3 ER/iT#128TCO

8.3.1 #id

SE IS EHs TCO HATXUR B, AR S B 75 Lk 45 A Bl I b sl SN I A I Aot e, A EBINF Aok B Fepu,
AMEBINER INTO B PO.0 51 CRFEATLA D HiA. ZF/E4F TCOM 0 B i iz £8. 1 TCO M OFFH i i 2] 00H I,
TCO {EARSETH LW IR 72— AN A5, filc TCO i Ko

TCO (¥ EZ AT -
o 8 ALATYRARTE I A A I 5 ) IR BB AR o I I 7 2R P R 5
= ShEREATER AN

= YA
&= PWM%iH,
TCooUT
WHP5A O« l
Rl ALOADO
Buzzer
TCORIMRH ———] TCO/2 P54
TCORTA LR ALOADO, TCOOUT
e '
TCO Rate
(Fopu/2~Fepu/256) R PWNMOOUT
- PWM
TCOCKS ~ TCOENB HoB
Fcpu Load S
oal ’7
Tcoc e
S TCORILt

INTO
Otafiidi)

CPUMO,1
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8.3.2 TCOMIER F75&

ODAH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TCOM TCOENB TCOrate2 TCOrate1 TCOrate0 TCOCKS ALOADO TCOOUT | PWMOOUT
s R/W R/W R/W R/W R/W R/W R/W R/W
B G 0 0 0 0 0 0 0 0
Bit 0 PWMOOUT: PWM %t 46

Bit 1

Bit 2

Bit 3

Bit [6:4]

Bit 7

0= 251 PWM i i

1= {fife PWM Hiil, PWM % (525 Lt il TCOOUT F1 ALOADO #% il

TCOOUT: TCO I 4y thi £ %4 1% PWMOOUT = 0 I 3.

0= 251k, P5.4 1F %N/,
1= fiifig, P5.4 %l TCOOUT 155

ALOADO: Hzh%gk#ihl. 1424 PWMOOUT = 0 BB 5L,
0= %% I- TCO (1534,
1= fiifge TCO Azh3E4%.

TCOCKS: TCO 45 ST
0= WBI4l (Fepu ik Fosc) ;
1= AhEpissh, 1 PO.O/INTO #i .

TCORATE[2:0]: TCO Sk #:47
000 = fcpu/256;
001 = fcpu/128;

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

TCOENB: TCO J&sh#& 47
0 = %% TCO &N 2%,
1= FF)8 TCO &M %8,

* jE: ¥ TCOCKS=1, M TCO A{ESMEREEMiTHI=E, IEIRFEEZEIE TCORATE HiRE, P0.0 OXLHHKi{5ES (PO0IRQ=0) .

OD8H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TOM TOENB TOrate2 TOrate1 TOrateO TCOCKS2 TCOCKS1 - -
w5 R/W R/W R/W R/W R/W R/W - -
AR 0 0 0 0 0 0 - -
Bit 2 TCOCKS1: TCO I 4isidzsshlfir
0 = TCO Wit TCOCKS {44l
1= TCO N4 5 TCOCKS2 fr#54.
Bit 3 TCOCKS2: TCO Fhosc IS &hilif 4y .
0 = Fhosc/2;
1 = Fhosc/1.
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8.3.3 TCOCiT¥&F 58

TCOC Fiibl TCO [l il 3.

ODBH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCOC TCOC7 TCOC6 TCOC5 TCOC4 TCOC3 TCOC2 TCOC1 TCOCO
Ws R/W R/W R/W R/W R/W R/W R/W R/W
LA 0 0 0 0 0 0 0 0
TCOC ¥ rI v 5 AWk
TCOC #J45ME = N - (TCO HlFlRIFEIN[E] * MARED |
N o4 TCO —JEH Ea . A S50 & e i F R PTs:
TCOCKS | PWMO [ALOADO|TCOOUT N TCOC il | TCOC —utklitHit R
0 X X 256 | 0OH~OFFH [ 00000000b~11111111b K1 % 256 Vi
1 0 0 256 | 0OH~OFFH | 00000000b~11111111b BEF5L 256 Vi H
1 0 1 64 00H~3FH | xx000000b~xx111111b KT 5L 64 Yok
1 1 0 32 00H~1FH xxx00000b~xxx11111b REVE 32 Vi HY
1 1 1 16 00H~OFH xxxx0000b~xxxx1111b RETHEL 16 Vs H
- - 256 00H~OFFH | 00000000b~11111111b fH4 256 Yo

> fl: TCO HhiTitAI&A 10ms, Af4ME%+E Fcpu (TCOKS =0) , £ PWM #iHi (PWMO0=0) , &i#EN&h = 4MHz.
Fcpu = Fosc/4, TCORATE =010 (Fcpu/64) .
TCOC WA = N - (TCO ririfa] * % A
=256 - (10ms *4MHz / 4 / 64)
=256- (10-2*4*106/4/64)

=100
= 64H
TCO =i At R %
TcoraTE | TeocLock %}iﬂ}ﬁﬂ (FcPu =‘4I\/#IHz\/ 4) 1&&\&%%3 (Fch‘J = 3‘27§8H‘z /4)
I K H [A] g I 1] HOD R AT = max/256 | ok H ) B i fa) L E RN TA] = max/256
000 Fcpu/256 65.536 ms 256 us 8000 ms 31250 us
001 Fcpu/128 32.768 ms 128 us 4000 ms 15625 us
010 Fcpu/64 16.384 ms 64 us 2000 ms 7812.5 us
011 Fcpu/32 8.192 ms 32 us 1000 ms 3906.25 us
100 Fcpu/16 4.096 ms 16 us 500 ms 1953.125 us
101 Fcpu/8 2.048 ms 8 us 250 ms 976.563 us
110 Fcpu/4 1.024 ms 4 us 125 ms 488.281 us
111 Fcpu/2 0.512 ms 2 us 62.5 ms 244141 us
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8.3.4 TCOREBFEFFFR

TCO 11 B 8h%e# Lfe  TCOM (1) ALOADO fi7#%ifil. 4 TCOC #i thilf, TCOR [W{H H %A TCOC . iXFE, /e

A PH DA AN i A B o FB A

TCO Jy XL Af-F4ike AREFXF TCOR BEAT T2, B AB MU 1 TCOR {HSEHEE £ /£ TCOR [R5 Nfrae T,
FLE2HT TCO Ji e, AL IEAZA TCOR Zifrast, At % TCO H WIS [a] Hi 4 LA ke PWM RTINS 85 1R 3 11

* F: EPWMERRT, REANFEEHRBINEE. (LF 77 ALOADO A-Fi=HluHEE .

0CDH Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCOR TCOR7 TCOR6 TCOR5 TCOR4 TCOR3 TCOR2 TCOR1 TCORO
G W W W W W W W W
SR 0 0 0 0 0 0 0 0

TCOR #IAAME V5 A 30T
[TCOR HI#AfE = N - (TCO =PBTIFER 1 * AR |

b, N2 TCO My R THEGE Fl . TCO [¥ i I 18] 47 4R /SR a] BE 15 10«

TCOCKS | PWMO | ALOADO | TCOOUT | N | TCOR ¥t | TCOR — ittt
0 X X 256 00H~OFFH 00000000b~11111111b
1 0 0 256 00H~OFFH 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~OFFH 00000000b~11111111b

> fl: TCO HHifla] Rt E % E A 10ms, B9 Fcpu (TCOKS =0) , & PWM %id! (PWMO =0) , =g 4k
4ME 4MHz, Fcpu = Fosc/4, TCORATE =010 (Fcpu/64) .
TCOR #J#AME =N - (TCO Tl b Ta] * %y A 44D
=256 - (10ms *4MHz / 4 / 64)
=256- (10-2*4*106/4/64)
=100
= 64H
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8.3.5 TCO Ff#himacsmiy (HEMBa54mt)

XF TCO Wi b A7 22 ¢ B v 493 2R 8 UK [ IS g4t (TCOOUT) , il 5116 P5.4 fr i o F R AL ER A &
TCO % i aiZe ik 2 2380546 5 TCOOUT [, Bl TCO 4t 2 ¥k TCOOUT iyt —ANse#& ik, i, P5.4 11
I/O TR A s Ak IE. TCOOUT %yl etn -

TCO¥ H B 4

TCOOUT (Buzzer) %t i 4h

EHN R N E R AMHz, RSN eh SR SN2 Foscl4, 2T % E TCORATE2~TCORATE1 =110, TCOC
=TCOR =131, N TCO % Hi#i% h 2KHz, TCOOUT K%M A 1KHz. T4 HaHRET.

>  fil: #%E TCOOUT (P5.4) .

MOV A,#01100000B

BOMOV TCOM,A ; TCO Hi%=Fcpu/4.

MOV A #131 ; HEIMESHEKE.

BOMOV TCOC,A

BOMOV TCOR,A

BOBSET FTCOOUT ; TCO it {55 B P5.4 fnilt, 2511 P5.4 1353 1/0 Thig.
BOBSET FALOADO ; ffifE TCO AZhEEELThfE.

BOBSET FTCOENB ; FERE TCO & 4s.

*  E. wEMBERAOMHAWE, “PWMOOUT” I EH 0.

SONiX TECHNOLOGY CO.,LTD Page 65 Version 1.2



SON:X

SN8P2722

8-Bit Micro-Controller

8.3.6 TCO #{E=5
TCO sE N 280 T i esrh . 413, TCOOUT F1 PWM. R4 # 2815t B .

>

fl: 151k TCO 1%, %1k TCO ¥ TCO hUHERIrEEZ.

BOBCLR
BOBCLR
BOBCLR

Bil: wE TCO FEZE (AESHFMHTHER .
A, #0xxx0000b

MOV

BOMOV

Bl: WE TCO [IRTEME.
BOBCLR

BOBSET

fl: TCO BaEEHMNE.
BOBCLR

BOBSET

#l: TCO HTIRIRGIN M B E .
MOV
BOMOV
BOMOV

BOBCLR
BOBCLR

BOBCLR
BOBSET

BOBSET
BOBCLR

BOBSET
BOBSET

#l: %E TCO #K.
BOBSET

BOBSET

BOBSET

#l: FFjg TCO.
BOBSET

FTCOENB
FTCOIEN
FTCOIRQ

TCOM,A

FTCOCKS

FTCOCKS

FALOADO

FALOADO

A#TFH
TCOC,A
TCOR,A

FALOADO
FTCOOUT

FALOADO
FTCOOUT

FALOADO
FTCOOUT

FALOADO
FTCOOUT
FTCOIEN

FTCOOUT

FPWMOOUT

FTCOENB

; TCOM 1 bitd~bit6 #x1il TCO FIFHZR T P x000xxxxb~x111xxxxbs

; 2211 TCO k.

s JEFE I
s JEFEANERIN B

s ARk A SR RE .
; e TCO Hahedk.

: TCO # 2 TCOC 1 TCOR A
; W'HE TCOC.
; WHE TCOR.

; ALOADO, TCOOUT =00, PWM Ji#f = 0~255.,

; ALOADO, TCOOUT =01, PWM i #] = 0~63.

; ALOADO, TCOOUT =10, PWM JE =0~31.

; ALOADO, TCOOUT =11, PWM Ji#j = 0~15.

; fliRE TCO Pkt hRE .

;e TCOOUT (I&Ng8e) Ik,

: ffige PWM IhgE.
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8.4 PWMO
8.4.1 {ELik

PWM 15 5 fir il 2] PWMOOUT (P5.4 511> , TCOOUT Fil ALOADO #ribfi4%f PWM it if £ (256, 64. 32
A116) . 8 fritHds TCOC it B A5 TCOR AHILL#L, 4 TCOC v E 2P & AHAEI, PWM HiiKHI P, 4 TCOC
RN TR TR, PWM geamiilia i i Hr. PWMO it 2t = TCOR/HEURFE (At fE = 256, 64, 32 2 16).

S H i At A ORFE RN O0H HJ A PWM f)4a HH AN R 4EREAE IR LT, iR BT TCOR nl s PWM firth a5 L.

* . TCO AWELEFRsR4E1, JHE TCOR HYE R LABZE PWM A9t 525tk FI A ATBERTECEE TCOR ByfE, {E2 R A7 TCO 3

B, X—BYEAEEHSA TCOR fH,

ALOADO | TCOOUT | PWM /=53 LKt il TCOC B %ifH TCOR H3{& MAX. PWM it iz TR
(Fcpu = 4MH2z)
0 0 0/256~255/256 00H~OFFH 00H~OFFH 7.8125K REVT% 256 Vi
0 1 0/64~63/64 00H~3FH 00H~3FH 31.25K BEH%L 64 Yo L
1 0 0/32~31/32 00H~1FH 00H~1FH 62.5K BEH% 32 Yo
1 1 0/16~15/16 00H~OFH 00H~OFH 125K 15 16 Yoii
PWM #i i 52 thht TCOR (22 4k A {k.: 0/256~255/256.
0 1 128 254 255 0 1 128 254 255

TCO Clock
| | |
i i i
! ! i
TCOR=00H | Low ! i
MHigh ! !
e !
| |
TCOR=01H | Low E
I High I |
! !
! !
TCOR=80H . Low !
; High i
! i
| |
TCOR=FFH 1 Low i
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8.4.2 TCOIRQFIPWMiGH == Lt
£ PWM X F, TCOIRQ HishiZs PWM [ 525 b 0%, BARE R R B FTR:

TCO#S !
TCOIRQ = 1
OXFF
TCOCIH1H
0x00
TCO#s
TCOIRQ =1
A\ A4 A4 Y
OxFF
TCOCHIH
0x00
PWMO#i !
(A RH0~63)
TCO#:
TCOIRQ =1
A4 A\ 4 \4 A\ 4 A4 \4 \4 A4
OxFF
TCOCHIE
0x00
PWMO%i
(A R0~31)
TCO#S !
TCOIRQ = 1
A\ A4 A\ A\ \4 \ 4 A\ \4 \ 4 A\ \4 A\ \4 \ 4 A\ A\
OXFF
TCOCHIY
0x00
PWMO% it
(A H0~15)

SONiX TECHNOLOGY CO.,LTD Page 68 Version 1.2



N\ : oWy
SON:IX st
8.4.3 PWM#IHH 5= L 5ETCOREI T (L

£ PWM #i:0 R, RGeRfIN L TCOC F1 TCOR 157 . #5 TCOC<TCOR, PWM %ty fi -, ez g A Ha P o
2 TCOC KA AZ I, PWM 48 F— BN M 43 th . an s TCOR ff4F1HE, M4 PWM #i i e AR F5Fa e

TCOC =TCOR

TCOCHi th
TCOIRQE 1

OxFF
TCOCHIME / / / / /
A Y Y A Y

0x00

I EEEn

Period

A
A 4
A
Y
A

A
A 4
A
Y
A
A

RS2 TCOR fHE NI . £24 TCOC % I, PWM &% H: = i, TCOC=TCOR i, PWM E %y G HLSF .
N AT A& TCOR A AR AR IS S N (R 98 1)«

TCOC < TCOR
PWM Low > High

| L | |

PWM High > Low

| | | [ oo

and TCOIRQ set

Update New TCOR! Update New TCOR!
Old TCOR < TCOC < New TCOR New TCOR < TCOC < Old TCOR
OxFF Old TCOR New TCOR New TCOR Old TCOR
TCOC Value
0x00
PWMO Output H
Period | ! ‘ 2 ‘ 3 | 4 | S |
\ 1st PWM I" Update PWM Duty | 2nd PWM T Update PWM Duty | 3th PWM \

7t period 2 l period 4 /1, B HE%5k (TCOR) , {H PWM & period 2 fil period 4 [¥],5 75 L3 AE A period
A eAR . XA, AT LUEE S PWM AR 1A 32 B5C B AT [l — A 30T A SR P O, AN T B 8 96 K A2 AN T VR R iR BAE
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8.4.4 PWMZmIZ 25l

>

fil: PWM 8. SMEEEIRS ML % = 4MHZ, Fcpu = Fosc/4, PWM #it 5 55Ht = 30/256, #y#is
1KHZ, PWM B &hiEsk 5 4MEt44H, TCO % = Fcpu/4, TCORATE2~TCORATE1 =110, TCOC = TCOR = 30.

MOV
BOMOV

MOV
BOMOV
BOMOV

BOBCLR

BOBCLR
BOBSET

BOBSET

A, #60H
TCOM,A ; TCO i#&H =Fcpu/d.

A#30 ; PWM #irthh 7 = 30/256
TCOC,A
TCORA

FTCOOUT ;A AR D 0/256~255/256
FALOADO

FPWMOOUT : PWMO #iHH & P5.4, %511 P5.4 /O Iifg.
FTCOENB

>

i*: TCOR AREEHHEER, T 4EH INCMS F1 DECMS 154 W LI TIRIE.

>

#l: B TCOR MK .
MOV
BOMOV

INCMS
NOP
BOMQOV
BOMQOV

A, #30H
TCOR, A

BUFO

A, BUFO
TCOR, A
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9 s5iEanc
0.1 i

SN8P2722 [ e (A/D) Fiben] LIFEAE 5 MBI NITIE, ik 4096 B0 #ER, A8k MRS S Bk
A 12 P BU A5 5 . BEAT AD Bedieit, prse ik Bdm A ImIE (AINO~AIN4) , #XJ5% GCHS F1 ADS &4 “1”7 , FF)H
) AD e, 24 AD HsE G, R4S AR EOC B “17 , Pk g R Ai N2 (4% ADB .

| AINOIP40 |«—>
IR —
AD# # <
<_> (ADC)
IR —
Yy -

A 4

ol

8/12

* £: ADC WB%mHEH VDD,

* i BRUGABELSIE VDD F1VSS Z(E.

* . ADCIigitHRER:

. ADC RS N/5H 5| g B AN ER .

. EiF ADC IS B LRI M.

. FESENEEER1E A2 )E ADC (ADENB =0) K& H.

. EAHERTIEE PACON HIE LA LUB &SN FE .

. #£¥F ADC (ADENB =1) [FEiR 100us % ADC HEERE.

9.2 ADMZEF 1528

0B1H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADM ADENB ADS EOC GCHS - CHS2 CHS1 CHSO

—

ahODN

5 R/W R/W R/W R/W - R/W R/W R/IW

R VAE 0 0 0 0 - 0 0 0

Bit 7 ADENB: ADC #4147 .
0= &1,
1= .

Bit 6 ADS: ADC J33hfr -
0= {51k
1= FHITh.

Bit 5 EOC: ADC ARA&F I
0= Al R
1= s, ADS EAv.

Bit 4 GCHS: ADC % NIHiE 2 hI47
0= 2% AIN ifiiE;
1= fiifE AIN .

Bit[2:0]  CHS[2:0]: ADC % Nl ik FAL
000 = AINO; 001 =AIN1; 010 = AIN2; 011 =AIN3; 100 = AIN4.

* 3£ % ADENB =1, P& E P4.n/AINn A ANER, HEIF FRBE ZALSHINEE ECLZIEE T PACON.n P4.n/AINn
BEFThEE (EIF LREBE) #HES.
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SON: X
9.3 ADR EH75E

0B3H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADR - ADCKS1 - ADCKS0 ADB3 ADB2 ADB1 ADBO
B - RIW - R/W R R R R
I - 0 - 0 X X X X

Bit6,4  ADCKS [1:0]: ADC Ik £

ADCKS1 | ADCKSO0 ADC I 45t
0 0 Fcpu/16
0 1 Fcpu/8
1 0 Fcpu/1
1 1 Fcpu/2

Bit [3:0] ADB [3:0]: ADC ¥#i2247%%.

ADB11~ADB4 (8 fii ADC) ;
ADB11~ADBO (12 {7 ADC) .

* . F1F3% ADR A9 ADBI[3:0]H9#I4{E 2 K M.

9.4 ADBETF=%
0B2H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADB ADB11 ADB10 ADB9 ADB8 ADB7 ADB6 ADB5 ADB4
B R R R R R R R R
O X X X X X X X X

Bit[7:0]  ADBI[7:0]: ADC 12 {4 #3110 sy - 15 BUs e A7 4 -

8 (i i 2L 4755 ADB K A7 47 AD i B e 8 A1 (bitd~bit11) , &gt B 4 (A7 1E ADR Zif7 88,
ADB 4 H 35 {745, 76 8 . ADC #53 ~, AD 25 RARLEAE B A7 4% ADB H5 7E 12 A, W4 AR A7 AE 27 /7 4% ADB
F1 ADR .,

AIN [N R v.s. ADB 1% £

AIN n ADB11 | ADB10 | ADB9 | ADB8 | ADB7 | ADB6 | ADBS5 | ADB4 | ADB3 | ADB2 | ADB1 | ADBO
0/4096*VREFH 0 0 0 0 0 0 0 0 0 0 0 0
1/4096*VREFH 0 0 0 0 0 0 0 0 0 0 0 1

4094/4096*VREFH 1 1 1 1 1 1 1 1 1 1 1 0
4095/4096*VREFH 1 1 1 1 1 1 1 1 1 1 1 1

EEXIANEI N AT, P A Re T SRE AT 8 A2 12 A7 2 [A]f¥) AD Hededs o XT3 M ol, v LAl R 17 /& ADR Al
ADB {5 AT AL B ). 175, F A AUERE 12 (7 HER A, AT AD B, ARG TEEAH g B Ik
LA B T B E5 . W R R PR

. ADB ADR
ADC 73t ADB11 |ADB10| ADB9 | ADB8 | ADB7 | ADB6 | ADB5 | ADB4 | ADB3 | ADB2 | ADB1 | ADBO
8-bit 0] (0] (0] (0] (@) (0] (0] (0] X X X X
9-bit 6] (6] (6] (6] (6] (6] (6] (6] (6] X X X
10-bit 0 0 0 0 0 0 0 0 (6] (6] X X
11-bit 0 6] 6] 6] 6] 0 0 0 0 0 0 X
12-bit (6] 6] 6] 6] 6] 6] 6] 6] 6] 6] 6] 6]
0= %R, x= KM
* i. H175 ADB SIMMIAER KM,
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8-Bit Micro-Controller

9.5 PACONZ 7558

P4 [1F1 ADC i N 3L, [R]—W A L BE RS P4 1 F— /N 51 EIVE A ADC il A5 54 A 1 GEk ADM 25 /788K
WED , g IE A 17O . HAARN A, M5 MERIUE S 2] CMOS g5 fuh 11, JEI Y #ifl(5 5 o 1/2 VDD
B, el REr=AESAMATR L. [FIFE, Y P4 DAMEZ ARG S, o AB s i. EmIRECT, Fdjmd
MATEE M B RS HAATIFE. PACON 4 P4 NFIBCE %7 /745 . K PACON[7:0]& “17 , XM P4 KRB s BN
AR SN T, T S R F A A A O

0AEH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4CON - - - P4CON4 P4CON3 P4CON2 P4CON1 P4CONO
5 R/W R/W R/W R/W R/W
Shi)a - 0 0 0 0 0
Bit[4:0] P4CONI[4:0]: P4.n Jic & #5547
0 = P4.n 1E i A (ADC $irN\) 51 s %7 110 51
1= P4.n HBEAE BN G I, ASREVE A ET 110 51,
* E:. 4 P4.n hEX VO AR ADC iEiEFf, P4CON.n HHE“0”, BN P4.n BT 10 (EELHWRE.
A Y
9.6 ADC4#%3% K7 |g]
M2 £ AD ##:$17 = 1/ (ADC clock /4) *16 sec |
Fcpu = 4MHz (FH#I 4, Fosc=16MHz, Fcpu = Fosc/4)
ADCKS1 ADCKSO0 ADC Clock ADC it
0 0 Fcpu/16 1/(4MHz/16/4)*16 = 256 us
0 1 Fcpu/8 1/(4MHz/8/4)*16 = 128 us
1 0 Fcpu/1 1/(4MHz/4)*16 = 16 us
1 1 Fcpu/2 1/(4MHz/2/4)*16 = 32 us
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9.7 ADCH2{ES=4I

> fl: %E AINO 4 12 fiz ADC M A\ JF7E#EAE AR5 %A AD k.

ADCO:
BOBSET
CALL
MOV
BOMQOV
BOBCLR
MOV
BOMOV
MOV
BOMOV
MOV
BOMQOV
BOBSET

WADCO:
BOBTS1
JMP
BOMOV
BOMQOV
BOMOV
AND
BOMOV

Power_Down:
BOBCLR
BOBCLR
BOBSET

9.8 ADCH &

FADENB
Delay100uS
A, #OFEh
P4UR, A
FP40M
A, #01h
P4CON, A
A, #60H
ADR, A
A#90H
ADM,A
FADS

FEOC
WADCO
A,ADB
Adc_Buf_Hi, A
A,ADR

A, OFh

Adc_Buf_Low, A

FADENB

FCPUM1
FCPUMO

B SN —>

; flie ADC Hii.

; JEIR 100us 254 ADC HLE TR 4t .

;250 P4.0 Ly B .

D RE P4.0 AR
;W P4.0 B AR

; W 12 fif ADC, ADC N4y = Fosc.

; foiF ADC Jfi & AINO fii N .
;TP UR R .

. b AD i,

s HEABEIRALR

AINN/P4.n

— 0.1uF

VSS

VDD

0.1uF

Ayl

MCU

/1
47uF

(@)
]

£ ADC Hi NG 0. 1uF FRIH A AT LLE R e 5 (1 2T

|||—
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SON:iX

102W4K$§IL'%%E (Buzzer) #itH
10.1 #hA

SN8P2722 Py Flgeny Bep= b th | iy A2 4 2KHz 8% 4KHz, ik BZM 27 f£- 58 0] LR Hdde s B2 (gt i e, ety
SR S S E /0 SIEILH . 24 BZEN=1 i, 5|4 HEnS 255 . 24 BZEN=0 i}, SR E— 10 RE i
AAEE, B AR .

GPIO
BZrate [1:0]

!

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

4>| Pin

i

Fecpu ———p

v

BZEN

NG 5 AR T 1 Fopu (484 JD 70-850kAS, I ATl s it g5 0 AR (BZrate) BeiE. Fopu YRE N &
RIS, PR EPESIR T

. BN B8 S AR
BZrate [1:0] RN R RS Fcpu=1MHz | Fcpu=2MHz | Fcpu = 4MHz
00 Fcpu/256 4KHz 8KHz 16KHz
01 Fcpu/512 2KHz 4KHz 8KHz
10 Fcpu/1024 1KHz 2KHz 4KHz
11 Fcpu/2048 0.5KHz 1KHz 2KHz

AT AN SR 2KHZ fT 4KHz FMi%, FEIEHEER Fepu 043k, w3 LR TS 2KHZ/4KHZ 108 3%
.

10.2 BZM1E 3\ & 1755

0DCH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BZM BZEN BZrate1 BZrateO - - - - -
A R/W R/W R/IW - - - -
S5 0 0 0 - - - R
Bit 7 BZEN: 10 285 H 5147
0 = 25 LMY SRS DIRE, JPRAZT | A E Nl ) 1/0 51
1= {HREMENS IR 5T ThRE, JE2E 1S | I 1/O ThRE .
Bit[6:5]  BZrate[1:0]: 1M 2%/ 4L FEAT
00 = Fcpu/256;
01 = Fcpu/512;
10 = Fcpu/1024;
11 = Fcpu/2048.,
*
1. & BZEN=1, P0.4 {EA5En3885tH 5| BIH 55 F1EiE 1/0 Thek.
2. & BZEN=0, P0.4 4% 1/O 5[, FH#EZEIE Buzzer Hith ThgEE48% 5| BIEEHRE E—4 1/0 &K,
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1154

L i e .85 cC|DC|Z | A
MOV AM |A <M - - W 1
M MOV MA [M« A -1 -] - 1
O [ BOMOV AM |A < M (bank 0) il B I 1
v BOMOV ~ M,A |M (bank 0) < A -1 -1 - 1
E MOV Al [Ac - -] - 1
BOMOV ~ M,I M« I, “M”H 374 80H~87H 2 {12547 4% (4n PFLAG,R,Y,Z...) i B 1
XCH AM [A <>M -1 -1 - 1+N
BOXCH AM |A «—M (bank 0) - -] - 1+N
MOVC R, A < ROMY,Z] -1 -0 - 2
ADC AM A A+M+C, IFE»AEUAN C=1, HN C=0 NV 1
A ADC MA M« A+M+C, W™= EJMN C=1, % C=0 N V]V 1+N
R ADD AM |A A+ M, WFE~EJAN C=1, %N C=0 NV 1
' ADD _ MA [M« A+M, WS> AERERN C=1, #l] C=0 V[V [ V]| 1+N
T BOADD  M,A |M (bank 0) <~ M (bank 0) + A, i/ 8kfr Il C=1, #J C=0 N VN 1N
H ADD Al (A< A+ DR ERIN C=1, A C=0 NNV 1
M SBC AM A A-M-/C, W= EfEAIN C=0, &Nl C=1 NV 1
E SBC MA M« A-M-/C, WA AA5A0) C=0, %N C=1 N N[ N] 1N
T SUB AM (A« A-M, S =4EMEAN C=0, 7l C=1 NV 1
I SuB MA M« A-M, W™ AER) C=0, 7 C=1 NI V[V 1+N
c SUB Al (A< A-1, RPN C=0, 0] C=1 NNV 1
R, A« A*M, FRULFEI/ERE ACC, M AERZTAAm R T, ZF #ENZ ACC I
MUL AM A S I 2
AND AM [A < Aand M - - | 1
L AND MA M« AandM - [V 1+N
0 AND Al |A< Aandl ulll I O
G OR AM [A—AorM - - W 1
I OR MA M« AorM - B 1+N
c OR Al A< Aorl Sl I I
XOR __ AM |A < Axor M all I A
XOR MA |M <« AxorM “ | - [~ | 1+N
XOR Al |A«< Axorl il B !
SWAP M |A (b3~b0, b7~b4) «M(b7~b4, b3~b0) -] -1 - 1
P SWAPM M [M(b3~b0, b7~b4) « M(b7~b4, b3~b0) -1 -1 - 1+N
R RRC M |A <« RRCM N |- - 1
0 RRCM M (M« RRCM N - - 1+N
c RLC M |A<RLCM N -] - 1
E RLCM M [M«RLCM N -] - 1+N
S CLR M [M«<o0 -1 -1 - 1
S BCLR M.b [M.b <« 0 N I 1+N
BSET M.b [M.b « 1 - -] - 1+N
BOBCLR  M.b [M(bank 0).b « 0 - -] - 1+N
BOBSET M.b [M(bank 0).b « 1 -1 -0 - 1+N
CMPRS Al |ZF.C«A-I, wE A=1, WEkd T %484 V|- [N] 1+S
B | CMPRS AM |ZF.C<«+A-M, Wi A=M, Mgkt F— %%%E.? V] - | V] 1+s
R INCS M |Ae—M+1, I A=0, NPT 4354 -l - |- 1+S
A INCMS M [MeM+1, Wi M=0, Bk 4484 - | - | - | 1#N+S
N DECS M [AcM-1, g A=0, Bkl F %&ig% - [-1 1+s
C DECMS M IM<M-1, W M=0, NI EJE@: F— %%%‘av - | -] - [ 1+N+S
H BTSO M.b [ Mb=0, WP T 4364 - - |- 1+S
BTS1 M.b [ Mb =1, MBS T 4354 -l -] -] 1+8
BOBTSO M.b |41 M(bank 0).b =0, WEkiLTF— %F - -1-11+s
BOBTS1  M.b |fit M(bank 0).b =1, Nk F—4454 - -]-]1+8
JMP d |PC15/14 <« RomPages1/0, PC13~PC0 «-d - - - 2
CALL d [Stack « PC15~PC0, PC15/14 « RomPages1/0, PC13~PC0 « d - -] - 2
M RET PC « Stack N I 2
I RETI PC « Stack, Alifig4 /1 Wi ilfr - -] - 2
S PUSH HERGRAE, 17 ACC Il PFLAG (% NTO, NPD f{v) - - 1
c POP th FegifF, 41 ACC il PFLAG (F NTO, NPD fi) VNN 1
NOP R4, ORI X - 1
W 1 “M” RERSFAEDS RAM, FRAGHFE, WIN=0, BFUIN=1,
2. HEWEBELM, S=1, B S=0.
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120451
12.1 RS

10T o] VAo e=Te TN AV o ) T PSP PRUPRPRN -0.3V ~ 6.0V
[[aToIU 1 g IR o] 1 =T =T AV o) PO PP Vss — 0.2V ~ Vdd + 0.2V
Operating ambient temperature (Topr)
SNBP2722P, SNBP2722S, SNBP2722X ... ettt ettt ettt et et et e e et ettt e e e -20°C ~ + 85°C
SN8P2722PD, SNBP2722SD, SNBP2T722XD ... .ttt e ettt ettt —40°C ~ + 85°C
Storage ambient teMPErature (TSIOT) ... ... ettt e ettt e e e e e et e et et e e et ea e —40°C ~ + 125°C

12.2 BSFFHE

(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 2.4 5.0 5.5 \
Normal mode, Vpp = Vdd, -40°C~85°C 2.5 5.0 5.5 V
RAM Data Retention voltage Vdr 1.5 - - \
\Vdd rise rate Vpor |Vdd rise rate to ensure internal power-on reset 0.05 - - V/ms
ViL1  |All input ports Vss - 0.3vdd \
Input Low Voltage ViL2  |Reset pin Vss - 0.2vdd V
ViL3 |P4 ADC shared pin Vss - 0.5vdd V
ViH1 |All input ports 0.7vdd - Vdd V
Input High Voltage ViH2 |Reset pin 0.9vdd - Vdd V
ViH3 |P4 ADC shared pin 0.5vdd - Vdd V
Reset pin leakage current llekg |Vin =Vdd - - 2 uA
. Vin =Vss, Vdd = 3V 100 200 300
1/O port pull-up resistor Rup Vin = Vss . Vdd = 5V 50 700 150 KQ
1/O port input leakage current llekg |Pull-up resistor disable, Vin = Vdd - - 2 uA
1/0O output source current loH Vop =Vdd - 0.5V 8 12 - mA
sink current loL Vop = Vss + 0.5V 8 15 -
INTn trigger pulse width Tint0 [INTO interrupt request pulse width 2/fcpu - - cycle
1dd1 Run Mode Vdd= 5V, 4Mhz - 2.5 5 mA
(No loading,Fcpu = Fosc/4) |Vdd= 3V, 4Mhz - 1 2 mA
Slow Mode Vdd= 5V, 32Khz - 20 40 uA
Idd2  |(Internal low RC, Stop high Vdd= 3V, 16Khz } 5 10 UA
clock)
Supply Current Vdd= 5V, 25°C - 0.8 1.6 uA
. Vdd= 3V, 25°C - 0.7 1.4 uA
(Disable ADC) Idd3  [Sleep Mode Vdd=5V. 40°C~ 85°C - 10 21 A
Vdd= 3V, -40°C~ 85°C - 10 21 UuA
Green Mode Vdd= 5V, 4Mhz - 0.6 1.2 mA
Idd4 |(No loading,Fcpu = Fosc/4 vdd= 3V, 4Mhz - 0.25 0.5 mA
Watchdog Disable) Vdd=5V, ILRC 32Khz - 15 30 uA
Vdd=3V, ILRC 16Khz , - 3 6 uA
25°C,
Vdd= 5V, 15.68 16 16.32 Mhz
. . . . Fcpu = 1MHz
Internal High Oscillator Freq. Fihrc |Internal Hihg RC (IHRC) 40°C~85°C,
Vdd= 2.4V~5.5V, 13 16 19 Mhz
Fcpu = 1MHz~16 MHz
Vdet0 |Low voltage reset level. 1.6 2.0 2.3 \
Low voltage reset level. Fcpu = 1 MHz.
LVD Voltage Vdetl Low voltage indicator Ievel.chpu =1 MHz. 2.0 23 3 v
Vdet2 |Low voltage indicator level. Fcpu = 1 MHz 2.7 3.3 4.5 \
AINO ~ AINS5 input voltage Vani |Vdd =5.0V 0 - Vrefh1~5 \
ADC enable time Tast |Ready to start convert after set ADENB = “1” 100 - - us
) Vdd=5.0V - 0.6 - mA
ADC current consumption IADC Vdd=3.0V - 04 - A
VDD=5.0V 32K 8M Hz
ADC Clock Frequency FADCLK VDD=3.0V 30K =M Nz
ADC Conversion Cycle Time FADCYL |VDD=2.4V~5.5V 64 1/FADCLK|
ADC Sampling Rate FADSMP VDD=5.0V 125 K/sec
(Set FADS=1 Frequency) VDD=3.0V 80 K/sec
Differential Nonlinearity DNL [vDD=5.0V, AVREFH=3.2V, FADSMP =7.8K +1 +2 +16 LSB
Integral Nonlinearity INL |VDD=5.0V, AVREFH=3.2V, FADSMP =7.8K 12 4 +16 LSB
No Missing Code NMC |VDD=5.0V, AVREFH=3.2V, FADSMP =7.8K 8 10 12 Bits

*These parameters are for design reference, not tested.
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Internal 16MHz Oscillator RC Type Temperature Characteristic.
Power Voltage (VDD) = 5V.

Machine Cycle (Fcpu) = Fhosc/4.

Typical Temperature = 25°C.

Typical Internal 16MHz Oscillator RC Type Frequency = 16MHz.
Testing Temperature Range = —40°C ~ + 90°C

17.50
17.00
16.50
16.00
15.50
15.00
1450 |
14.00
13.50 |
13.00

IHRC Freq. (MH2)

40 -30 20 -10 O 10 20 30 40 50 60 70 80 90
Temperature (°C)

Internal 16MHz Oscillator RC Type Power Voltage and Machine Cycle Characteristic.
Temperature = 25°C.

Typical Power Voltage (VDD) = 5V.

Typical Machin Cycle (Fcpu) = Fhosc / 4.

Typical Internal 16MHz Oscillator RC Type Frequency = 16MHz.

Testing Power Voltage Range (VDD) = 3V~5.5V.

Testing Machine Cycle Range (Fcpu) = Fhosc/1~Fhosc/16.

16.40 % 3V
16.30
—m— 3.5V
16.20
~ —a—4V
I 16.10
‘E-.’ —xr—4.5V
g 16.00
o 15.90 —o—5V
(6]
¥ 15.80 —m-5.5V
X
15.70
15.60
15.50
Fhosc/16 Fhosc/4 Fhosc/1
Machine Cycle (Fcpu)
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1 3SN8P2722 F&RIH

SONIX 24T 1] T- SN8P2722 FFRINAEL T H.28 (ICE) , R RIEE (IDE) 1 EV-kit Sk{F BB hfe. 1
LR AN ELAR A EV-Kit AN ESAE, BRI 2 S A ks, TR B, TR T HEBR W R fios:

ICE: SNS8ICE2K;

EV-kit: SN8P2722 EV-kit Rev. A;

IDE: SONiX IDE M2IDE V115 (fa4&fif) ;
Writer: MPIIl e 2s,

13.1 SN8P2722 EV-kit

SN8P2722 EV-kit fUHELEi H 4% (ICE) #:11, m[ZWfE I/O (GPIO) & AIEENS 2% (Buzzer) #Hith,

o IENGEBEAEYL. (L 2KHZ/4KHzZ [ 140 255 H T 6E .

SN8P2722 EV-kit [ #H & i1 1

JP1

vce vce vce VDD cong
P5. P5.0 1.2 P0.0 PO.1 c8 0.1uF
P5. 2 HEADER P0.2 91 2 P4.0 11 vss
VDD _c1 0.1uF_VSS B —— 4 P0.5 11
P0.6 95 6P P0.7 Cc9 0.1uF
P4.1 P4.0 = 097 8 P——— P71 P4.1 11 VSS
Pa. P0.7 CLK Iz 9 1191 1(2) P43 11
b— =
P0.5 OF B S C10 0.1uF
P06 PCM P59 13 14 Pp—X  ps1q P4.2 [l Vss
P0.2 PDB P52 9 1? 12 P53 1
P0.3 PP P54 p P C11 0.1uF
- 9 b—x
19 20 P4.3 VSS
C12 0.1uF
P4.4 ss
HEADER 30X2
VDD VDD
12 vce
PO.1 P0.0 2 HEADER
PO. P0.2 JP5
PO 0.2 vss vss
PO R 12
HEADER 10X2 2 HEADER
vss vss
ce C7
L u4 300mi 1/600mi 1
CAP 0.1u vss v u VoD |20 VDD
p3 P01 2| vSs 9 PO BUZZER
02 PO.1 P0.0 g it
X—91 2 pPp—X 70.3 2 Pa.4 7 4.3 R6 1K
>x—-o 3 4 p—X o PO.3/RST P4.3 BT BZ
6 5
X—95 6 P—X 0.5 Pa.2 71 NPN
xX—97 8 p—X 06 7| P0.5 P4.1 14 70
X—9 o9 10 pP—X 07 g | P0.6 P4.0 57
>X— 11 12 p—X 50 5 PO.7 P5.4 573
LvD24 X9 13 14 P—X  |vb3o P51 70 | P50 P5.3 P5 =
B9 15 16 p———— P5.1 P5.2 =
vss————9 17 18 P—X vCcC SN8P2722P/S/X
—— 9 19 20 p—= VDD
HEADER 10X2
R4
47K
S1 R3 47K c4
LVD24 1 —— 4 VDD P0.1 11
VD30 2 | == [3 | I
J =
SW DIP-2 = 0.1u s2

VVDDDs S; :Ilggﬁ LEVVDbgg P0.1 ﬁ P0.2 4
o o zav L '1—3_ -
SN8P2722 V3 Transition Board WRXXXX
SN8P2722 EV Kit REV:A

0.1u

L

CON1. JP3: ICE #2115 SNS8ICE2K %% .

U4: SN8P2722 DIP JEX#: 15 7 H bt &+
CON2: wgwfe /0 5lH#E .,

JP2: 5 MPIIl ek s i 5 ek 1.

S1: LVD24 5 LVD36 /i ELIT 5.

BZ1: IgNgARiE,
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13.2 £ EE (ICE) FIEV-KITH HiE=EIn

SN8P2722 iy it 515 PO.4 T 4afe /O 5IHILH . U EIFEE TR, PO0.4 1) 1/O ThREAER A A 15 IS 35 4 Hi 5
HObHiEHz: . Wens a8 Dhae 5 22 H SN8P2722 EV-kit K 5¢ il

®  SN8P2722 EV-kit | H AT 285 IR, EV-kit 1) P0.4 5| A H 6 48455 o
® P0.4 [ 1/0 Thfgk 1 SN8P2722-EV-kit I 1/0 % it

SONiX TECHNOLOGY CO.,LTD Page 80 Version 1.2



SQ si‘x SN8P2722

1401,z
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Pin20 (Up>
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L3l
. xiwes Ll

TREERFEE

_ Pin1 (Down)

Writer _:ik JP1/JP3 Writer 4% JP1/JP3 Writer F1% JP2

vE1: JP1EE: MP BExFEEAR, JP3 iEH: OTP MCU.,

vE 2: JP2 EBANREF R . 24 OTP MCU () PIN #85t 48PIN, X455 Dice MCU B, HRASM LT its:
W, EEER JP2 BT,
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SN8P2722

8-Bit Micro-Controller

"
*

1. BV IC BB X — R b IE T

2. 180 IR RENE A MP F KB H. HSHE 2 M 3.
Pin1

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

Pin24

& 4

JP3 (3%#: 48-pin

OCoONOOOPWN -

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

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

o SONEX Pin48
| —

REUV:B

&
&
G
@

@
|
b @

R2 RL

1z [ T ] 20k

Pin25
MPO12B

MP #8:8R (E#E:3] JP1&JP3)

text tool) JP1/JP2
VDD|1 2
CLK/PGCLK|3 4
PGM/OTPCLK]|5 6
D1|7 8
D3|9 10
D5(11 12
D713 14
VDD|15 16
HLS|17 18
-19 20
JP1 3 MP JRREER
JP2 EB AR BAR

VSS

CE
OE/ShiftDat
DO

D2

D4

D6

VPP

RST

ALSB/PDB
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SN8P2722

8-Bit Micro-Controller

14.2 FS|IHIE 2

SN8P2722 EFER
L2 SN8P2722P,S,X
MPIIl Writer OTP IC / JP3 3|4 4
JP1/JP2 5145 [JP1/JP2 5|4 FR|IC 514 S\IC 514 FR| JP3 5% 5

1 VDD 20 VDD 34
2 GND 1 VSS 15
3 CLK 8 P0.7 22
4 CE - -
5 PGM 7 P0.6 21
6 OE 6 P0.5 20
7 D1 - -
8 DO - -
9 D3 - -
10 D2 - -
11 D5 - -
12 D4 - -
13 D7 - -
14 D6 - -
15 VDD 20 VDD 34
16 VPP 4 RST 18
17 HLS - -
18 RST - -
19 - - -
20 ALSB/PDB 3 P0.2 17
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SN8P2722

8-Bit Micro-Controller

155 Eepazmm
15.1 A

SONiIX 8 A7 1 5 Bl bt AT B RIS, AEERELS HPTAT 8 A8y Ml 2w A2 KU, JE )+ OTP L8 HL.

15.2 & R &L Siji A

SN8 X PART No. X X X

L

Material

Temperature
Range

Shipping
Package

Device

ROM
Type

Title

B = PB-Free Package
G = Green Package

-=-20 ~85
D=-40 ~85

W = Wafer
H = Dice
P =P-DIP
S =SOP
X =S8SOP

2722

P=OTP

SONiX 8-bit MCU Production
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SN8P2722

8-Bit Micro-Controller

SN8 X PARTNo.X X X

L

Material

Temperature
Range

Shipping
Package

Device

ROM
Type

Title

B = PB-Free Package
G = Green Package

-=0 °C ~7OOC

D= -40°c ~ 85°C

W = Wafer
H = Dice
P =P-DIP
S =SOP
X =S8SSOP

2722

P=OTP

SON:iX 8-bit MCU Production
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SN8P2722

8-Bit Micro-Controller

15.3 v & 555

L ROM 3% | #4 (Device) | #HERR | BEGH Pk
SN8P2722PB oTP 2722 P-DIP 0°C~70°C |Jo#y#%(PB-Free Package)
SN8P2722SB OoTP 2722 SOP 0°C~70°C |JuHiE%%(PB-Free Package)
SN8P2722XB OoTP 2722 SSOP 0°C~70°C |Jo#yE%%(PB-Free Package)
SN8P2722PG OTP 2722 P-DIP 0C~70°C |%¢fta 3¢ (Green Package)
SN8P2722SG OTP 2722 SOP 0C~70°C |2kt %% (Green Package)
SN8P2722XG OoTP 2722 SSOP 0°C~70°C |Z¢fad%E (Green Package)

SN8P2722PDB OoTP 2722 P-DIP -40°C~85°C | LR (PB-Free Package)
SN8P2722SDB OoTP 2722 SOP -40°C~85°C | JHiE 2% (PB-Free Package)
SN8P2722XDB OoTP 2722 SSOP -40°C~85°C | JoiH 3% (PB-Free Package)
SN8P2722PDG OTP 2722 P-DIP -40°C~85°C |z¢ it (Green Package)
SN8P2722SDG OTP 2722 SOP -40°C~85°C |4k (13 (Green Package)
SN8P2722XDG OoTP 2722 SSOP  |-40°C~85°C |#tfiifd (Green Package)

15.4 HERRZHR
XX X X XXXXX

SONiX Internal Use

Day

Month

Year

1=January
2=February

9=September
A=QOctober

B=November
C=December

03= 2003
04= 2004
05= 2005
06= 2006
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SON:X

SN8P2722

8-Bit Micro-Controller

) = =l )
105

16.1 P-DIP 20 PIN

—

N
6+
e e e e o e Y e ol —— il
K E1 E Elz
e LR - —
lIII IIII I'I:I'IE“ Iﬁln.
_ ju| + | SEATING PLANE
H A
: 0.01 8ty
H typ 0.100typ.
0.060tyn.
symeoLs|—"N | NOR | MAX MIN NOR MAX
(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 0.980 1.030 1.060 24.892 26.162 26.924
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
0° 0° 7° 15° 0° 7° 15°
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SN8P2722

8-Bit Micro-Controller

16.2 SOP 20 PIN
AOAdARAAA

R

| 0.050typ.

I
I -
I -
I -

0.016typ. | |

, 0.020x45"

I D
n L
iinininininininininiyae
H L SEATING PLAMNE &
a1l L
[~ [ D.004max. |
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 0.496 0.502 0.508 12.508 | 12.751 | 12.903
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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SN8P2722

8-Bit Micro-Controller

16.3 SSOP 20 PIN

hodnAdaAHg _

E1

O
— 45
JUOTTT00T D A
A
| D |
A 3
—laa fafaagafagafafa—yy D P
i =T SEATING PLANE Al {:‘ l . GAUGE PLANE
DETAIL "x"
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
0° 0° - 8° 0° - 8°
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8-Bit Micro-Controller

SONIX 2> a4 Bt LR B 7 b A af SE0E, ThREAEE 77 T ) sedk A 3k — 25 B A A
Flo SONIX AT HASTF MBI B i i sX i i 1) 32 A F B 5 I F4 TR 5945,  SONIX
FIP= AR L T TR RN AR« AEdr 4E R R SONIX 7= i R 25 XA i 1%
i BRI T A, WK SONIX 7= b 3 - Bk 4idek, BRI 2 SONIX £

BV AIE BB RGN, 7 NIEERPTA S UK. BN S 4 BT
g LR 2 0, JF BRI RAE SONIX R By 2wl 23 SCHU A & 1 45 Lk
FE K,

JS/NCIE

bk SEHTTEATIET G0t 36 45 10 . —
Hii%: 886-3-5600-888

fEH.: 886-3-5600-889

&b r At

ik AICTHRAER 171 5 1562 2

Hif: 886-2-2759 1980

fEE.. 886-2-2759 8180

ik FUEE AV K OR R 115, IR 26 £ 03 %
Hiif: 852-2723 8086

fEH.: 852-2723 9179

AR GRIID ARRAF

Mk IRINTT L X SRR e F X T2-B i 2 )22
Hif: 86-755-2671 9666

fEH.: 86-755-2671 9786

FiR

Sn8fae@SONiX.com.tw
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