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1. WDT (BI'EHR)
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€ ENABLE B VRER SR
& DISABLE XHAEBIIER R
2. PROTECT (i)
& DISABLE FLASH XES A N2
€ ENABLE FLASH (XE3%Z, MERRSHERELHRMEFBTHE
3. LVR_SEL ({R[E{TNEEIEEE)
& 25V
¢ 30V
& 35V
4. DEBUG_EN GEiXOIh&EERE)
€& ENABLE DSCK. DSDA O—ER#FAERO, BN EEER
& DISABLE DSCK. DSDA O AEi@IhaE O
5. USART1_SEL (TX1/RX1) (USART1 if[i%%)
¢ RC7/RC6 EERC7 TX1 0, RC6ARX1TO
€ RB4/RB3 % RB4 73 TX1 O, RB3ARX1 O
6. IIC_SEL (lIC imME#E)
4 RD1/RDO %% RD1 & SCL 0, RDO 3 SDA O
€ RC6/RC7 %% RC6 5 SCL O, RC7 A SDA O
€ RA5/RA6 % RA5 J3 SCL O, RA6 3 SDA O
7. WRPR[15:0] GEFF#R SR, 0x0000H~0x3FFFH, B—{{R#F 1K ==5/8)
& DISABLE EFXEIrZERP
& ENABLE BEFXEZERP, BE ROM R LEBENZXE
8. WAIT_NUM (ROM EERER)
& DISABLE FTHFRHREH
& ENABLE — N EFEHE
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1.2 HTEZBITHRIE

AIE AN AP B A TRITRIZ. HIEATAGRMETT 4 1R&ESTRK
MR Zk
ek
iRk
A4k

L 2K R 2R 4

XfER PR ERRMIZHI R EIE R B, MNES~RZAIA R THRIE. WA USSR
FHEHSEEFIBEHRER 2.

ZIEEERE (213EVDD. GNDEEIFFILED, =HREFH)
R1 R2
173_Enn/dg%inn1§% CMS MCU
VDD VDD
GND GND
DAT ICSPDAT
CLK ICSPCLK

1-1: BMAIWELRITHRIBERE X
LB, R1. R2 JHESMREXRMG, EUABEMEKRE, HEEWMT: R1=4.7K. R2=4.7K,

SEETERIEMIEFIRAT, ICSPDAT £ 1EEE TR R SEFRE R EEETRIEM, B FI BBk,
ERIZADRFTEFF RREEPE, TRz EHEIEANTRIEBME.

1.3 SHERHARIFE
o RN SiE .
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2. hibiEzs (CPU)

BFFE, REERPERF

hETA DO, MR

hETAOL, AFEERF

hETN[19, FAPHEIERF

RPEFX

21 AHE
2.1.1 BFAE
1z BEB— 16KB B FLASH 724i#%3[8), FLASH Z8 |8 S EC 450 ERI N T -
FLASH:16K
0000H EliEE
0003H hEfEE0
000BH rhlfEEL
0093H rhifE =19
009BH
3FFFH ‘
kit ZE S 31 [=E=0000H

2111  EfEE

BRENAEB—NMFRIWARZEMEE (0000H). EFLUT 3MEMAR:

& LHE
& EIAEN
& EEENM (LVR)

%% BRE—MENE, FFIFM 0000H L EHFFEHIT, RGF e thEIFIRE REINE . RIE RSTF

FiFaR T PD A TO FRE AR A AFIT R B E ML F .
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21.12  JEEE
oA EE 19 iR e E:

HR TR A HRlf e = ERMEFSI
TMR1IF Timer1 &t S BT 0-0x0003 1
TMR2IF Timer2 5 PR2 [ILEZ Frltf 1-0x000B 2

CPTIF CPT sl 2-0x0013 3

SSPIF MSSP sl 3-0x001B 4

TXOIF USARTO % i% HIi#7 4-0x0023 5

RXOIF USARTO U iR 5-0x002B 6

ADIF ADC 6-0x0033 7
PWMIF PWM =it 7-0x003B 8

RX1IF USART1 U7 9-0x004B 10

TX1IF USART1 % 3% Fh i 10-0x0053 11

BCLIF [2C Rz rhlif 11-0x005B 12

EEIF Data Flash B#&{Eh BT 12-0x0063 13

TKIF RIS M ZE 3R P I 14-0x0073 15

LVDIF LVD shitf 15-0x007B 16

RBIF PORTB HE 25 {t it 16-0x0083 17

INTF SNER i 17-0x008B 18

TOIF TimerO 3t H S BT 18-0x0093 19
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2.1.2 BiRTFHERE
2121  EBRABIEFES RAM

MR FERE S A 3 MBS : R 128Bytes. & 128Bytes. HiHkINAEZH 788 SFR. RAM T84 ECLE
HEE T B AR :

FFH FFH
AIEIRAM EE AR e
=128Bytes 128Bytes
(lB)#ESHE) (E#ESH
80H 80H
7FH
AEBRAM
1% 128Bytes
(B BT
00H

L EIFRRHIE 128Bytes 1 SFR HAHEEMIXE, (80H~FFH), {BEEMNAZAIZMIH. HESUET
7FH B97=fi#zsiE] (SFR) FEliESHtETF 7FH (5 128Bytes) BIFEMZEIHFANEIRERFHETE.

FEFRREVE 128Bytes B FFas N ECAN TEFR. =IKAY 32 F15 (00H~1FH) AT 4 NEFFS
‘A, FHEBNEFIEET, LRO~R7 EARRTES, BTREREBRTEERE. EMifE, BOIAEEO0H,
MREFHEMSERE, TRTRTEFREFRRE. SHERERF/ILA 16Bytes (20H~2FH) 4HRR T AT
WA FREZSE), 1ZX A RAM B TBE AT LURFTHME, A B TS — L EFEAIRIE. RI&H 80 1
FigE (30H~7FH), AP EHEXRXFEMEPEEIE.
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7FH
TF 7E 7D 7C 7B TA 79 78
77 76 75 74 73 72 71 70
6F 6E 6D 6C 6B 6A 69 68
80Bytes General Purpose Register
// 67 66 65 64 63 62 61 60
/ 5F | 58 | 5D | 5C | 5B | 5A | 59 | 58
/ 57 | 76 | 55 | 54 | 53 | 52 | 51 | 50
/ A4F | 4E | 4D | 4C | 4B | 4A | 49 48
30H K
47 46 45 44 43 42 41 40
/" 2FH
3F 3E 3D 3C 3B 3A 39 38
37 36 35 34 33 32 31 30
16Bytes .
(128Bits) < Bit Addressable 2F | 2E | 2D | 2c | 2B | 2A | 29 | 28
27 26 25 24 23 22 21 20
20H 1F 1E 1D 1C 1B 1A 19 18
1FH 17 16 15 14 13 12 11 10
Register Bank3
8Bytes (8Bytes) OF OE 0D oc 0B 0A 09 08
18H 07 | 06 | 05 | 04 | 03 | 02 | OL | 0O
17H
8Bytes Register Bank2
(8Bytes)
10H
OFH R7
8Bytes Register Bank1l R6
(8Bytes)
08H RS
07H R4
Register Bank0
8Bytes (8Bytes) R3
00H R2
S R1
) RO
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2122  BERSMBEIETFR XRAM

SR RAEARA 768Bytes XRAM X1, iZ[XiE5 FLASH/RAM ;& BB &R, XRAM 88 S BEC L H4HEE 9N
TEfR:
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02FFH
XRAM
768Bytes
((EIEE=3119)
0000H

XRAM/XSFR Z=[8)if[a)i@3d DPTR #iE154$t1%{E, DPTR €3EM4E154t: DPTRO, DPTR1, HH DPS &
FERIER. aniE@id MOVX [E#ESuHRE, SCRARIT:

MOV RO,#01H
MOV A#5AH
MOVX @RO,A JEAFHIEIES AXRAMMLIEOIH, &8ttt HDPHO/LRE

7£ Keil51 B14% Target-->Memory Model 8 & 4 Large f5, C HiFIERA XRAM {EATEMilt, —f%
FH DPTR #1T XRAM/XSFR HY#{E.
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2123  f5EkIIEEF 788 SFR
BHRESEEREEHHAENFERES, ARLE—LABHKINENHR RAM 5T, Biibs
e RSB 80H~FFH M. FIAAUE S B S HHE S BT HEM, HkEP4% 0000 5 1000
BRI TR T
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OxF8 -- EEDAT EEDATH EEADR EEADRH EECON1 EECON2 | EECON3
O0xFO B INTCON PIE1 PIE2 PIE3 PIR1 PIR2 PIR3
OxE8 -- -- - - - - - -
OxEO ACC -- - - - - - -
0xD8 - - - - ADRESL | ADRESH | ADCONO | ADCON1
0xDO PSW - BRG_ADJ1 RCSTA1 TXREG1 RCREG1 TXSTA1 SPBRG1
0xC8 - - BRG_ADJO RCSTAO | TXREGO RCREGO TXSTAO SPBRGO
0xCO -- I0CB WPDB SSPBUF | SSPCON | SSPCON2 | SSPADD | SSPSTAT
0xB8 -- WPUA WPUB WPUC WPUD ANSELO ANSEL1 ANSEL2
0xBO | PORTD -- - - - - ANSEL3 RSTF
0xA8 -- LEDCONO LEDADD LEDDATA | SEGEN2 SEGEN1 SEGENO COMEN
0xAO0 | PORTC IREMAP CPTCON CPTRL CPTRH TMR2 T2CON PR2
0x98 -- TRISA TRISB TRISC TRISD - - LVDCON
0x90 | PORTB - - - - WDTCLR TA WDTCON
0x88 - TMRO OPTION_REG TMR1L TMR1H T1CON - OSCCON
0x80 | PORTA SP DPLO DPHO - - DPS PCON

3#: 5 TMRO, TMR1L, TMR1H, TMR2, PIR1, PIR2, PIR3, EEADR, EEADRH, SEGENO, SEGEN1.
SEGEN2, COMEN. LEDDATA. LEDADD &&= EEEZM—5 NOP 1S,
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2124

XSFR 3

Ffi7R:

SMNEREFRRTHBE T 8% XSFR

HtzsiEl 5 XRAM S H%ES 728, TE6HE: PWM hatisH|SEFER. ASuEEwTE

FFFFH

FO10H
FOOFH

FOOOH
EFFFH

0300H
02FFH

0000H

RE=(E]

XSFR[X: 16Bytes

{REg=s (8]

XRAMIX: 768Bytes

SMNERESTATNRE B R VIR T :

itk TFAF A TAF At IR
FOOOH PWMDOL
FOO1H PWMD1L
FOO2H PWMD2L
FOO3H PWMD3L
FOO4H PWMD4L
FOO5H PWMDO1H
FOO6H PWMD23H
FOO7H PWMCONO
FOO8H PWMCON1
FOO9H PWMCON2
FOOAH PWMA4TL
FOOBH PWMTL
FOOCH PWMTH
FOODH PWMO1DT
FOOEH PWM23DT
FOOFH -
Wwww.mcu.com.cn 15/157 V0.5.1
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2.2 2isg (ACC)

ALU 2 8Bit BEREARIZ4EH T, MCU FREMHE . ZHEEEMBITRTR. © UK EERITM.
W BAKIBEIEE; ALU tIZFHRAAL (PSW RS HESRT), ARRREELERIRE.

ACC FFss=— 8Bit IFF8s, ALU MEZELERAILIFMIEL .

2.3 B &EHFE (B)
B A FERMREMBREIESHER . NNERKMREES, WA{EABRSESEER.

2.4 HEHIEEFFESS (SP)

SP Z7F5iEmEikavitil, SAIEEINEN 0x07, ERSHKAXEM RAM Hifitfy 08H FFi4. i% SP
RIERTLAERR, WRIGHERRXIEIRE R 0xCO g, MASKEMEFEN SP fIEIRE AN 0XBF.

0 SP BU#2{EH: #4 PUSH. LCALL. ACALL. POP. RET. RETI AR i#H N KT,

PUSH &< &AM —DFT5, LCALL, ACALL RFHfi& AR FT, POP HSBH—1F
5, RET/RETI {54 BEHANFET.

£ PUSH 182 S B REMN BT FR0 HaEB R EE] RAM .

2.5 HBIEIEEFFSE (DPTR)

HiRigsT X EMAE MOVX, MOVC 4%, HEAREN XRAM 5 ROM #yttsilt. B RAEHE 1 MR
a5t & F88 DPTR

BEEFTEIER 8 (U785 : DPTRO={DPH,DPL};

FlanIRIE XRAM AL 4RARRBAIT :

MOV DPTR,#0001H
MOV A#5AH
MOVX @DPTR,A AT EIES AXRAM L0001 H R

www.mcu.com.cn 16 /157 V0.5.1
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2.6 HWiEESHEFEFFSF (DPS)
HIEIEEHEFE T 748 DPS
0x86 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
DPS ID1 IDO TSL AU - -
R/W RIW RIW RIW RIW R/W R/W RW RW
S4E 0 0 0 0 0 0 0 0
Bit7~Bit6 ID<1:0>: EE/BNIhAEIEF
00= DPTR#N1
01= DPTRIE1
10= DPTRfN1
11= DPTRIE1
Bit5 TSL:  EREsEiEfEse
1= HITDPTRIES S, SELfISBEmENE
0= DPTRHEXIESFHIMSELL
Bit4 AU B/ e e
1= #FMOVX @DPTRZE#MOVC @DPTRIESEIT/E, MITER/BMAIERIE (BHID1-IDOR
E)
0= DPTRIEXIESTEMDPTRAS
Bit3~Bit0 - RB, A0
2.7 *E ﬁlh‘%ﬁ% (PSW)
BEFRESEEFS PSW
0xDO Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PSW CcY AC FO RS1 RSO ov -- P
R/W RW RW R/W RIW RIW R/IW RIW R/W
ShE 0 0 0 0 0 0 0 0
Bit7 CY: HtREAL
1= FHH
0= Ji#fx
Bit6 AC: SHENGIFRRENL (EHAIFRRNAD)
1= A
0= Fi#fI
Bit5 FO: BAfRENL
Bit4~Bit3  RS<1:0>: T{EZHFEEBANKIER{L
00= jE#Banko
01= i%#¥Bankl
10= i%EFEBank2
11= EHBank3
Bit2 oV: jFRENL
1= EBEARAHFETEHHEL
0= EBAZRBEEELHESY
Bit1 - {RE, MAO
Bit0 P: KR
1= HRNESMELETH
0= HRMEENMEELKEFHN
www.mcu.com.cn 17 1157 V0.5.1
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2.8 IERFiIT#E (PC)

EFRI#EE (PC) THIFER
g, FERFit#Es (PC) 83—, EEIT—1E
FREFRAR. ¥t EN. i, hENRE. FiIEF

A7 FLASH 5%

IREIF#RIER, PC2ME54ES

BATIRF, ERASIUEEEA FLASH BISER, BiSiES
SRR, (BMRPITIREE . &EBkEE. @ PCL 1A,
FExptmAE T —

éuLiu%#Eﬂkiﬁb/‘\ﬂﬁ%ﬂkiﬁ%#ﬁ LHAHESHITHREF SN T —&ESHaEER, BSEA
—ANTESERIERE, MR RIEERNIES. k2, REIMFRITTI—%ES.
29 BEFFEIRFES (TA)
I EERS TA
0x96 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
TA TA7 TA6 TA5 TA4 TA3 TA2 TAL TAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 0 0 0 0 0 0 0 0
Bit7~Bit0 TA<7:0>: B FFEEUESIAL.
B R S R A E N TAR I T TR EZ BT A BE BN .
MOV  TA, #0AAH
MOV  TA, #055H
FEIRN gEFR AN E M ETIES, RIS EEEHNITILFS.
WIRIPNFESE: IREMAP,

www.mcu.com.cn
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CMS16S28F B R+
2.10 EREFFSE (RSTF)
RSTF F&EHJ/UUREMIESHBERSERS. XEMIERTH/HBEMRE.
EFIRESEERS RSTF
0xB7 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
RSTF TO PD
R/W R/W R/W
ShE 1 1
Bit7 TO: FBEFfIL
1= EEFNITTERI VARSI NKER
0= %4 TWDTiBH}
Bit6 PD: fEHE{IL
1= EHEFRITTEEITRFS
0= HNIKER
Bit5~0 *H

TO #0 PD #REALA] R BRE S R EMHRER, THEF

s TO PD
:p ) 1 1
WDT i@ 0 X
HENKER 1 0
EEIAFT 1 1
g2 TO/PD ISR

M TO. PD MEHREMELLF TO. PD B

TO

PD

ERRH

0

WDT jiit tH R EE R BR MCU

WDT i thIFIRBRIE

1

R EE

Eif5 TO/PD BIIKRAS
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2.11 T4r35g& (OPTION_REG)
OPTION_REG HH&E&#& N EENT TR, SMEHIIATESR:
& TIMERO/WDT F43 5788 .
¢ TIMERO.
435528 OPTION_REG
0x8A Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OPTION_REG RBPU INTEDG TOCS TOSE PSA PS2 PS1 PSO
RW R/W RW R/W R/W RW RW RW RW
ShifE 1 1 1 1 1 0 y 1
Bit7 RBPU: PORTB LHiffsE(L
0= HinAMEHiFEERE PORTB iz
1= #)F PORTB t#I
Bit6 INTEDG: fili& Sl i i HiE AL
0= INT S|BIRFEERLA F B
1= INT S|B LA BRL% FHT
Bit5 TOCS: TIMERO B4R IEF{L
0= MIERIES AR (Fsvs/4)
1= TOCKI 5| B0 _EBIBkE30
Bit4 TOSE: TIMERO Bt i3 5Ei#4r
0= 7£ TOCKI 5|MES MIKEE F 2L 25 B A i 1
1= £ TOCKI 5|BME S NS F F Bk 2K FL Az 18
Bit3 PSA: T4 shes sy BLiL
0= FsoinsRaELss TIMERO 1231
1= WssngsoELsE WDT
Bit2~Bit0 PS2~PS0: 5SS HEE L
PS2 PS1 PSO TMRO 4387kt WDT 434tk
0 0 0 1:2 1:1
0 0 1 1:4 1:2
0 1 0 1:8 1:4
0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128

Mo inEFaEkbr E2— 8 IVt Hss, ATIMERESE WDT B, RIEA—INERinss; AT e
BRATHEERT, EA—A 5 isE, BESEMEMSNE. FRARE—MIEN SN, REERTF WDT 3
TIMERO, BEAGERERER. b2k, HHTF TIMERO, WDT s gE(ERAMo NS, RZIFA.

AT WDT i, § WDTCLR HFERFEIR XM eEF WDT ErTREE.

L AT TIMERO B, HXxE A TIMERO BIFFE#< (41: CLR TMRO,MOV TMRO,A %) #4550
=EE.
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B TIMERO &2 WDT FRM 750, TEHRREEH. ENUSENE. ATEBEHINZEHNTH
S, HM TIMERO #5 WDT AR, RiZIRMTIRFRIT:
1. XFPH, BRAEPITIFENFIHENPEIZF
B EARKE
EZE TMRO
WEMS N2 ss WDT
5 WDTCLR ;& WDT
WE AT SR
F B

N o ok wbd

B REEM A ECLE WDT A EL% TIMERO 481, MAZIZ N T IRF#IT:
1. 5 WDTCLR & WDT
2. BEMIME AL TIMERO, Hi%E SNt

E: BfE TIMERO REX 1:1 BOFTSALLECE, RIEBEFIEIE 750 PSA (L& 1 ¥ oA
WDT,
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s Cmsemicon’

2.12 B #E (WDT)

AI'AEREE (Watch Dog Timer) 2—1MARBERAM RC K% ER SR, THEMIMEEM, BIES
HERSFIETAE, WDT teefR#FitEs. WDT iHEfim i~ E 8 1.

2.12.1 WDT EHA

WDT 5 TIMERO #*F 8 fiifissigs. fEFFBENE, WDT EAEE EEIA 128ms, WDT it B #iTt
BEARA 16ms* DAY, BUNREFEZXTH WDT EHA, ATLLEE OPTION_REG HFs%. WDT g9i&EH &
IR IMNERE . BIEBREFSHFI.

5 WDTCLR % 7F#55& PCON.STOP & 1 145k WDT ER2SURT DR ERIITEE (oS
SYHC4S WDT B . WDT —fRFRBIIE RS kiE, BRI LU Z ARG LS A IERKIE.

HEEBEAT, WDT RZAEEBSHIEE, UHIEZE SN, RIEFHATEMTIRMKEE, BLATEE
£ WDT i@ AIS WDTCLR FF:5, MElE WDT igHHmM~4E 8. FREERMAETFLEEH. B2
WDT i@t F=ENEN, MEMREEFESE (RSTF) B “TO” &#HEE, AFRRBHASRHIKEMNRES
2 WDT i EriE s i »

E:

1) FHi VA REERRLEEE—EKE), REF WDT ifE, NEAEBHRE.

2) BWAEEFRPERER WOT, BRAEZNHXPHEPEIZFFE WDT, RARELESRI TR
HARRIRIPINEE

2.12.2 AR SRS F8F WDTCLR
WDT ;&k& 788 WDTCLR

0x95 Btz | Bt | Bits | Bit4 | Bit3 | Bit2 Bit1 Bit0
WDTCLR CLR_WDT[7:0]
RW RO/W RO/W Row | Row | Row [ Row RO/W RO/W
E1ifE 0 0 0 0 0 0 0 0
Bit7~0 CLR_WDT[7:0]:
KRS N 0x52,0x69: &R WDT 428
Hit:  Feigtk

www.mcu.com.cn 22 /157 V0.5.1



0 Cmsemicon’

CMS16S28F A P F#ft

2.12.3 FEiREREEEFE5F4§ WDTCON

A ERREHIF 738 WDTCON

0x97 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WDTCON SWDTEN
R/W RW
ShifE 0
Bit7~Bit1 KA, EAHO
Bit0 SWDTEN: sk 21t B fER 1L

g WDT

= - WDT (E{8)

3 : N8R CONFIG & WDT BLE{L =1, M| WDT 5K #fF6E, ™5 SWDTEN FHINHIRZS T X. AR
CONFIG #r WDT BZEr=0, NaJLAfEF SWDTEN &HIfEge sk 221k WDT,
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3. RGiRTHh

3.1 BORRG IR %S
WEA 1 MIESAR: W RCIES.
3.1.1 AR RC #®5%

O AERIANNIRE AR AR RC #55%, EifR5750%F 32MHz, FTi#i3 OSCCON FEF R &t h TIEMmZE.

3.2 EixAtE

EIRETE (Reset Time) EiIEMGHEMESHIRHIAEXELETE, EigIHEZR 16ms.

A RRTEHERRLBEEN, TREERESIENELR, HSBEEXNERNE.

3.3 HARiEHIF A

sz azizHl (OSCCON) FFasizhl RGAT PhAISHZRESE .
fisnestsHlFH 73 OSCCON

OX8F Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OSCCON IRCF2 IRCF1 IRCFO
RIW RIW RW RIW
EiE 1 0 1
Bit7 KA, iEHO0
Bit6~Bit4 IRCF<2:0>: MERHR%ax 57 SIS L.

111= Fsys=Fnsi /1

110= Fsys = Fusi /2

101= Fsys = Fusi /4 (BRIA)
100= Fsys = Fusi /8

011= Fsvs = Fnsi /16

010= Fsys = Fus1 /32

001= Fsys = Fusi /64

000= FSYS =32kHz (LSI)

Bit3~Bit0 KA, A0

E: Frnst ANERZHER IR 2 5795, BlEH 16MHz; Fsvs ARG TR,
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3.4 BEhiEE

HSI RC
32MHz

Frsizan
>

DIV/2

OSCCON<6:4>

OSCCON<6:4>

Ny

LSIRC

DIV FH IDIV

LSI

A 4

| Fovs )

32kHz

A 4

y

TMRO

TMR1

A 4

TMR2

WDT

A 4

Inc

A 4

SPI

USARTO0/1

A 4

LED

F8M

ADC

DIV/2

A 4

A 4

EEDATA

A 4

CPT

PWM

www.mcu.com.cn
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4. Biu

SRATAMT 3MEMAR:

& LHE;

¢ (REEELL;

& EETETHE REEN;

EREE—MEMLER, FFANRGEEFFERBREBRANRT, BFFILET, EREFITHEE PC A
%, ENEREREFNENMEE 0000H FFIAIETT. STATUS # TO # PD #REM BB AL ARG EIREHNIE
2, GFI STATUS EhiRR), M FTIRHE PD #1 TO HYIRZS, 12HIREFBITIRE.

FHAI—MEMFEANFTE—ERNINEE, RERMTENEDRIEMRIES M ERIRF T,

41 EBEM

EBEMS LVR BEEVIMEX. £ LENIEEFRH EFANMETN, FE—EMNETEXERE
FE. TEHSAH EBEMNIESHF:
L RGN EIREE EAHFEERE;
RGHRL: FIANRGS FREEAVRE;
fHasR IR TAE: fRSHFIRIR M ARG AT
WITIEF: LHER, BFFHEIT.
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42 FHHBHE
421 R

FREMHIINIERSEMREREREER (Hla, FRIIMBATMEN) . BEBETESIHEN
RGRX, RRRXERERRNEHER RN &R/ TIFREEXK.

e

ARG IERTEX

VDD

R TIEHEXE

LVR#:0| B [

El4-1: HREEMREE

FER— T REMNFREEMREE. EF, Voo ZEITENTIL, BEERMIERR. ELULXERE
EETE, EREZUTHEER, REHFARAH TR, XMXERIERRX. 4 Voo BRE V1 B, RSN
RFERERS; H Voo BE V2 V3K, REHNEX, NEHSHLE.

AT B R ARG AT REFNTEX -

¢ DCizRA:

DC =M —AERR A Bt eE , Ze it SR S R IR EN 3RS, RS kvl e Bk izt
ARX. XA, BIEASHE—L TS LVD NEE, EtRGHFFETLX.

¢ ACEHF:

RGRM AC RS, DC BEER AC RIRFHHIRERND. HINPREES, MIERIDIAR,
TEEMEE T b2 E DC BiR. Voo HHTZE T MES ZE &SR TIEREUTH, M
RGBT REHENTRE TIERT.

£ AC zHH, AL, THEMEHEK. Hb, FERNFRIFESRGES LR, BTEIRE
ZNF0 DC A h1ER NN, AC BIRXETE, Voo BEEEIE TEMNEESTSHNTLX.

WEEMR, ZEAEETEERERE—RSTRAEEMEE, RNEMEERKREELN (LVR) BFR
E. HRGPITERERSH, REaRIERECEANES, BERTRGEMEEREEN, BtERGR
BRILFRESREEMNBECEHRIEN—IBEXE, REFEESIE, BAREM, XMXEEAL
X
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4.2.2 EEEMBIBEEE

WAIBE R G R AT RE, U TRELRZIN:
EFREN LVR BE, AMTEMETE;
FREITRERTS;
PR R G m TR,
HEREBETRERE.

CMS16S28F A P F#ft

L R 2R 2R 4

B VAERS
B MRENERATRIEEFESEIT, SRGHEANTERXSERFBITHERN, B AEMNRLEL,
RGEfi.

PR RS TIERE
R TIEEMR, RERRERTERELS. NMEAT TERXAER, BRAZIEERER AT AR
R&RI{ERE, NMAMEVRNRE TIEAELXBEENNE.

X E TR

WHAETATRG TEAE AC HERIIE, —fRAC B RS, RBEEERRIET THERER, X5
SERSHRKEETEERXEE, KRERGEHR LB, SR TERSTREEE, ENETHBRSM
LEMM— AR, LUELL MCU RIERBEEX, #AEMX, #Rithh DR EHEEN.
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4.3 BITREL

EREMNRARGHN—FRIPRE. EEERST, BEFEE RENFEET. BHE, RELTX
HRE, Bl VAERSEGY, ENRZEELM. BITRENRE, RGERHENEERT.
EﬂﬂEuMHFMT
EIAENSRE: RERNETREMNBEE®E, &G, WRSEEN;
Mt RBNRGESFRMEARART;
Hss A TIE: FrssHiatR ARG ¢,
ERF: SR, EFRABET.

CMS16S28F A P F#ft

XTEAINAER S ARIBIEESE 2.12WDT KHAET
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5. BiFEHE

RINFEER DR 2 2

& IDLE: ZiRHER

& STOP: RERIER

BAFIA CiIESHITIEFFERT, BZUEIER IDLE #1 STOP R84 kiIZHIRGER, TEEREE
IDLE #1 STOP fii. RIELIUT:

HANTHIEN: IDLE();

HNKERIRR : STOP();

CMS16S28F A P F#ft

51 HBEEEZFFSE PCON
RSB S 755785 PCON

0x87 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PCON - - - - - - STOP IDLE
RW R/W R/W R/W R/W R/W R/W RW RW
ShifE 0 0 0 0 0 0 0 0
Bit7~Bit2 EN
Bit1 STOP: IRBRAR S HIAL
0= RFNKERARTS
1= HNKERIRZES GRE STOP #XBmFEE)
Bit0 IDLE: ERRSIEFIML
0= RFANBRRE
1= HNTRRES GRYE IDLE X EHEE)
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IDLE Z=RIER

RN T, KA CPU iR KA. Fitk, EXFRE AP & 4 28 HSI FnERsr oM Inge CERT
2, PWM) {HAIEET1E.

RGHEANTRERG, THEEPEHREE, REFHEANFELIERSF, PEIREE, SERITRERIRE
8% . MREPHRSZERF PFHEANTHESK, WIJ,\HEEEWL%&HHE’JEPLJ?H%EE’%@E
F: RGENTRERXREERT CPU B $RiEAIMERSNRS S S, EEMES 5.3.2 E15 2 IRARRES

F1EtEHEE.

5.3 STOP {KIR#EZ,

EUERT, RAELTFRNEER, RFRBTIfE.

FERIRIERT, N T REMIEEFNRE, 57 10 3IMERIZIRIEY VDD 5 GND, RAESMBEHIEM /O
SIMEFERR. A TRRMASIWRSTEIAT LR, MAESMDEEMEMAG 10 3IMH iEn Tk
. ATHEFEREERIE, TRE RS AR EORI.

5.3.1 MIRERR7ZSIREE

A LU TINE—SE IG5 N IRER AR SRR g «
1. FBIREREGEE (WDT &HI{FEE);

2. PORTB B FZ{LAT;

3. HMEBHRH.

IRBI B VERFMREESE 1, RSTF H&EE+H TO #n PD LA THERHENMIERE. PD uf Lt
HEE#HE 1, MEHNKRRHEST. TO AELE WDT MREERTHEE.

WnREE P ERERRR A, AU HE R AT PR R IFALE 1 (R1P). MRS GIE LIRS T XK. =
MIRBRIRZSMREERT, WDT ERIGHIEER, MSMREEMERETX.

5.3.2 {RER =3 MEEER-T (8]

AT E R EREEZIE, MCU MARSHMEEFES G —REE A MRS, PITEFOT—%
$E8<. MCU #MEERT, RERHRED, BIRHNRTERIZE, CPURTIIE, PCIMFLEERRRE, R4
FEFHF—REEA G RERLS CPU. MEFHEEERE, MCU WARGRWERRE, 4 H‘f‘f'ﬂll?%#\
%5 CPU, IEFHEEMIT. BEXRMTRAR.

BAGESNET R ARG AT R 47 8k (IRCF<2:0>) IRBR MR BEZF #5 BT 8] Twarr
HEREIE RC #&% (Fus) Fsys= Fhsi Twar=511*1/ Fusi+3*1/ Fsvs
RIEMRIE RC &% (Fus) — Twar=3*1/FLsi
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6. 110 ¥w O
oHEBIEAN /0 i%O: PORTA. PORTB., PORTC. PORTD (£% 26 I 1/0). AliEBimO#MIES 755
Al EEFIUX Lm0 .

%5 0 i | EHMHER 110
0 | ME4FaLAMIN, HHRME, ANO, TKO, LED K% SEG O 110

1| HEeEfEmAmA, HEi%RXHE, AN1, TK1, LED 3R SEG O 110

2 | EEHSREIAN, HEERML, AN2, TK2, LED IR&E)SEG O Vo

PORTA 3 | MEEsEa AN, HERRME, AN3, TK3, LEDIRE) SEG O 110
4 | FEEEML N, MR, AN4, TK4, LED ¥Xz1 SEG O, TOCKI 110

5 | MEEYEaL AN, HERNEE, AN5, TK5, LED IX%) SEG O I/0

6 | EEEMAMA, HERME, AN6, TK6, LED IEz) SEG O /o

7 | EEEMARA, HEERME, AN7, TK7, LED 3Ez) SEG O o

0 | rEZFmigimAN, HERXME, ANS, TK8, LED Iz SEG O 110

1| SR wN, HEERWE, AN9, TK9, LED IRz) SEG O, SMERAhBRIA 110

2 | MEESMARA, HERME, AN10, TK10, LED IRE) SEG O /o

PORTB | 3 | MEZiFmiAmAN, #EHEXHE, AN11, TK11, CPT, RX1/DT1 110
4 | EEEmA W, HEBERWE, AN12, TK12, CPT, TX1/CK1, T1G 1/0

5 | AN, #HEHRRME, AN13, TK13, T1CKI, OSCO 110

6 | MEESREIAN, HIERMH, AN14, TK14, OSCI Vo

0 | rEiEmkmAN, HEHERMHE, AN23, TK23, LED IEEI COM O 110

1| eEERA A, XL, AN22, TK22, LED IFs) COM O 110

2 | EEEA AN, HERRME, AN21, TK21, LED IRzh COM O I/0

PORTC 3 | EEYFRRN, HEHRMIL, AN20, TK20, LED IEz)COM O 110
4 | FEEAFRLLHIN, HERINMIE, AN19, TK19, LED IEEhCOM O I/0

5 | MEEsEaL AN, HEHRREL, AN18, TK18, LED Ik COM O 110

6 | mEEiEmhAmN, #EHERHE, AN17, TK17, LED 3Ez) COM O, CPT, RX1/DT1, SCL/SCK | I/O

7 | EEREmAMN, HEHERME, AN16, TK16, LED IE®) COM O, CPT, TX1/CK1, SDA/SDI 110

0 | rEZismkmN, HHERWE, AN25, TK25, 4wIZRTshii N, RX0/DTO, SDA I/0

PORTD | 1 | 45k, HEBRIGE, AN24, TK24, RmIEHUEMAN/AGL, TX0/CKO, SCL 1/0
2 | MEEYFRALIN, HERNEL, AN15, TK15 1/0

<% 6-1: imAE 28>
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CMS16S28F B R+
6.1 /0 O%HE
Mg 24k IR B2
iR R b 9 VDD BiE 2% b o VoD
- E:i:>hdgﬁtﬁ . CK___lzj:)Fqgétﬁ
FWPUC CK Q:| WPUA Q:|
1 i
iiwpuc_ﬂ WPUA_ﬂ
——D
D O Q_‘ 5
VDD = _
- CK Q
SPORTC CK Q_‘ i PORTA
/05| B
?uoalﬂiﬂ
t—P GND
+—Db Q GND =
= oK T
BTRISC CK O TRISA J .

ﬂj T o <]

HTRISC— TRISA

[
< s —<
[
J%PORTC PORTA

R FREL
B fih 8 4R R 18 R IR R

Q]

<

F|LED#E R _ EBILED#ER

<
<

6-1: 1/0 OZEME (1)
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iR 2%k
e s
— o— [ 55 E#H7
SWPUB CK Q
j RBPU
o——O
JEWPUB
D Q
VDD
SPORTB CK Q

/05| B

T‘
<piept

O
O
@
zZ
@)

sty
ETRISB

iEPORTB —

S10CB fﬂm—é
ﬁ] @ o
iEI0CB —
R T %
(A
H

IR B a— I = g BT

5WPDB =

|

JEWPDB ¢

< BIRSBHRERARIR
< FIA/DEEHR AR

6-2: /0 O%EME (2)
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6.2 PORTA
6.2.1 PORTA #i& & /5 [

PORTA & 8Bit RN im0 . BN ESEEFFSEE TRISA. ¥ TRISAW—MIE 1 (=1) 7]
PUSHERIEYS | IBCE I . BE TRISA B9—/ M (=0) "IEHERIAHI PORTA 5|HIECE At .

% PORTA HHEHFEMNESIHNRESMEZFTFRBSENROMER. MESRIEBEIE—1EKN—F
BE. Bit, E—MNmOMERELITIZHOAS|I B, EXEEINE, REEHESRFNES NinOKE
7% . B{EAE PORTA SIBIR{ERERIAET, TRISA H7288{N5A#E4] PORTA 3IBIENSE. 4% PORTA 5|
M RAEIE UGG, B P2 SR TRISA ZERPHIAREAE 1 K.

5 PORTA O1H%x %7888 PORTA. TRISA. WPUA. ANSELO %,

PORTA ¥#z5& 7788 PORTA

CMS16S28F A P F#ft

80H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PORTA RA7 RAG RA5 RA4 RA3 RA2 RA1 RAO
R/W RW RW RW RW RW RW RW RW
S{E X X X X X X X X
Bit7~Bit0 PORTA<7:0>: PORTAI/O 3|t
L TRISAx=18}
1= iHO5IBEFE>VH
0= HOSIHEFE<VIL
L TRISAx=0FF
1= WmOMEEEF
0= ImOimEIREF
PORTA 7 al& 728 TRISA
99H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TRISA TRISA6 | TRISA6 | TRISA5 TRISA4 TRISA3 | TRISA2 | TRISAT TRISAO
R/W R/W R/W R/W R/W R/W R/W RW RW
S{E 1 1 1 1 1 1 1 1
Bit7~Bit0 TRISA<7:0>: PORTA =781

1= PORTA S|HI#EECE AN (Z7)
0= PORTA 3| HI#EC & A
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6.2.2 PORTA LhifafH

1 PORTA SIBIERA ] 2MECE AN ERES 3. 556 WPUA<7:0>fERE i B85 EH. ZlFimD
SIMECE AiaLET, HE5 LS Aok,

CMS16S28F A P F#ft

PORTA tHhiFEPEZE 72§ WPUA

B9H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WPUA WPUA7 WPUA6 WPUA5 WPUA4 WPUA3 WPUA2 | WPUA1 WPUAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0

Bit7~Bit0 = WPUA<7:0>: §5 FhZ7FET

1= fERELH
0= FEEH

E: RSIMRECE AL SR, B R

6.2.3 PORTA #E#liEFEiEH

ANSELO F 522 T4% 1/0 SIBIEM R EC B ARIME . 1§ ANSELO FiE L E 1 1§ SH X148
RLS I BIEPR B FIERIEIRE 0, FHESIMARIUTIEEIERE TIE. ANSELO ARSI B FiHITNRER

w0, TRIS ;EEH ANSELO E 1 HI5|BINEAKFMYE, BMAERNERAERIMENR . XSSHESZE
Mo f s O _EITIE — 181 — SIRER P E R AT T BI4E R
PORTA #&Hli%# & 725 ANSELO

BDH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ANSELO ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANSO
R/W R/W R/W RW RW RW RW R/W R/W
E4{E 0 0 0 0 0 0 0 0
Bit7~Bit0 ANS<7:0>: fRELERELL 57 BIEEES| B AN<7:0>RUIRIL S B F I &8

1= REEGN. SIS E AEMEA
0= #F /0. 3IMH D ECLEIR O SFFIRINAE
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CMS16S28F A P F#ft

6.3 PORTB

6.3.1 PORTB ¥iE X% 7515

PORTB 22— 7Bit ZeIM @R 0. MR IESEFFEA TRISB. 1% TRISB RHENIE 1 (=1)
AT LAEXT RZAY PORTB SIBMEARMING B, 1% TRISB FHIEMIEE (=0) BEXTRAY PORTB 3| BME Joif

515,

i PORTB HEBIEMRSIMIREMBIZSEFESBEANRONIEFR. MESRESHRIE— 18K —5
B1E. Ak, B—NmOMBERERITIZE OGS BHEF, BEUERINE, RAEBEXEFHNES iR OHE
#i7FEE. BMfE7E PORTB SIMIB{ERLUGNET, TRISB ZFEE17A15#] PORTB 5|#IaYAE. 214 PORTB

SIIFAMEIERERART, B PAaiR TRISB HEa PRV ARFAE 1 KT

5 PORTB O#H%Z %8 4A PORTB, TRISB. WPUB, I0CB. WPDB. ANSEL1 %,
PORTB ##E& 755 PORTB

90H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PORTB RB6 RB5 RB4 RB3 RB2 RB1 RBO
R/W R/W R/W R/W R/W R/W RW RW
S4E X X X X X X X
Bit7 ENi
Bit6~Bit0 PORTB<6:0>: PORTBI/O 3| E{iz
L TRISBx=1H}
1= ¥mO5|BEFE>VH
0= IwOSIFEE<VL
HTRISBx=0A7
1= WHOMESEF
0= umO%mEKEF
PORTB A =& #F8F TRISB
9AH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TRISB TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO
R/W R/W R/W R/W R/W R/W RW R/W
SiE 1 1 1 1 1 1 1
Bit7 ENi
Bit6~Bit0 TRISB<6:0>: PORTB =75#&#i{i
1= PORTB3|H#EE AN (=)
0= PORTB35|HIt#HEL B Jifi
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CMS16S28F A P F#ft

6.3.2 PORTB LHisEH

& PORTB 5| f#R & 7] B h AL B AU ERS5 L. $5HI1I WPUB<6:0>{F a8 2 1E B AN55 Eh. 2i%im0
SIECE A AT, 255 R Bl £ LB SR, 55 LR OPTION_REG 785 RBPU £t 1k,

PORTB L#iH HZE 72§ WPUB

BAH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WPUB WPUB6 WPUBS5 WPUB4 WPUB3 WPUB2 WPUBH1 WPUBO
R/W R/W R/W RW RW RW RW RW
SLE 0 0 0 0 0 0 0

Bit7 KA
Bit6~Bit0 WPUB<6:0>: 55 LRI ZH7F8E{L
1= fFgeLH
0= EikFh

-
7aER

1) ZEHMFEEEE— LH, OPTION_REG FEF££ /5 RBPU IbiEE.
2) RSIMMEE A S EEERN, FBENEEILESS EH.
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CMS16S28F A P F#ft

6.3.3 PORTB #&#likiFiEH|

ANSEL1 FE2RATHR /0 SIBEMNRE B ARIMIEN. 1 ANSEL1 @i E 1 5 S48
RSB AR FIEIRIEIRRE 0, FESIBMRIUIIEEIER TIE. ANSEL1 fIAPIRZSX # FinthThaeR

=}

FMm. TRIS ;EZE H ANSEL1 E 1 BUSIBMNMEABFHL, EBMAMEERARMER . ISR ESE
Mo E s O _EHITIE — 182 — SIRER FFE R AT B4 R
PORTB #=#l1& & 785 ANSEL1

BEH

% PHIINRE

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ANSEL1 ANS15 ANS14 ANS13 ANS12 ANS11 ANS10 ANS9 ANS8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 ANS<15:8>: RINERENLL, 57 BNEEES | B AN<15:8>RUIRIIS M F I gE

1= REEAN. SIS B AEMEA
0= #¥F /0. 3IMM#H D ECLEIR O SFFIRINGE

6.3.4 PORTB H 354k th B

FA#) PORTB 5| B&ER AT LA SR I EC B L AL R B 51 A8. 4254 10CB<6:0> A ek 2k 4 51 BAY
LS AAEE I SRR L P RRTNRE
T E RV TR PETRISI, M5 ErES E)RiE PORTB BY$HiFRIIBEIITHE. K5 L
DAEHRME “AIED i —EEITIZESEE, LU INTCON FEF:FH) PORTB B MRS
(RBIF) & 1.
Z TR R A RRR TR IREE, F PRI P BTAR SSAE R TP AT S BRIBRR P B -

X PORTB #ATIE#HRIE. XIGLER IR FAA LRI,

HHREAL RBIF BE.

PREARESTENE RBIF #5546 E 1.MiE PORTB 4RI REIRT, 3 B 2154% RBIF #rEEE.
PEFRFRFREERNEIBRNENZREEMNFM. EEMNZE, MRAFEEMATFE, RBIF RS

gi%’]o

E: AT X ORI Zim OB BNAL, AR FRRETEN T EA %15 | B BHE A 5145 5

ity FESLIE—AN5I e P LRI EHE AT BE

“SIEBEI B SIE LA T

PORTB B F {7725 IOCB

C1H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
|IOCB |IOCB6 IOCB5 |IOCB4 IOCB3 IOCB2 IOCB1 IOCBO
RW R/W R/W R/W RW R/W RW RW

S4E 0 0 0 0 0 0 0

Bit7 ENi]

Bit6~Bit0 IOCB<6:0> PORTB #9835 4 th 5 4L

1= RFRFEL AT
0= E AP
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CMS16S28F A P F#ft

6.3.5 PORTB THhifafH

&> PORTB 3| A7 2 MECE AR ERSS THL. #£HI WPDB<6:0>{£ 5k 1IE § 88 T hi. ZiFim O
SIMECE AR, HB TR B3,

PORTB T#iIH HZE 72§ WPDB

C2H

Bit7

Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WPDB WPDB6 WPDB5 WPDB4 WPDB3 WPDB2 WPDB1 WPDBO
R/W RW R/W RW RW RW RW RW
SLE 0 0 0 0 0 0 0
Bit7 A

Bit6~Bit0 WPDB<6:0>: 55 TN HIEFaE{

1= {ERETH

0= EIETH

X MRSIMWECE AR SERMNEA, HEHNRIESH T
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CMS16S28F A P F#ft

6.4 PORTC

6.4.1 PORTC ¥iB8& A E

PORTC 22— 8Bit BRI EiRH .. NI IESEEFFERA TRISC. 1§ TRISC FHIRNMIE 1 (=1)
AILAUEXS 28 PORTC SIBMEABASIE. 3§ TRISC FHIRMIEBEE (=0) ¥ EXNMA PORTC 3|BMERM

515,

% PORTC HFEREHRSIMEPREMEZFFRHSENROSIFSR. MEEREHRE—1EK—5
B#iE. Eit, E—NMrOMERERIZZIKOMSIMET, ZB0ZRBINE, REERSUFNESNROKE

BifFes.
PORTC ##E% 788 PORTC
AOH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO
R/W RW RW RW RW RW RW RW RW
S{E X X X X X X X X
Bit7~Bit0 PORTC<7:0> PORTC I/O 3|BMit
L TRISCx=10t
1= iHO5IBEEFE>VH
0= &HOSIEEEFE<VIL
L TRISCx=0HF
1= WmOMEEEF
0= imOMEIKEF
PORTC F[a% 738 TRISC
9BH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISCH1 TRISCO
R/W R/W RW R/W R/W R/W RW RW RW
S{E 1 1 1 1 1 1 1 1
Bit7~Bit0 TRISC<7:0>: PORTC =75#%#l{i
1= PORTC S|MMEECE AN (=7
0= PORTC 5|B#FCE At
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CMS16S28F A P F#ft

6.4.2 PORTC LR fH

1 PORTC 5|MEEF BIMAEL BERAERSS LRI, 1L WPUC<7:0>fFaEsRZ LTS L. Li5im
AS|MEE Aimtet, HI5_ Ehis Baht.
PORTC LHHEPAFFEE WPUC

BBH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WPUC WPUC7 | WPUC6 WPUC5 WPUC4 WPUC3 WPUC2 | WPUC1 | WPUCO
R/W R/W R/W R/W RW RW RW RW RW
SHE 0 0 0 0 0 0 0 0

Bit7~Bit0 WPUC<7:0>: 55 ERZFFRI{L.
1= fEEE LR
0= #ik ki,

E: RSIMKECE AWML S EEEA, BERIESS .

6.4.3 PORTC &Lk FiEH

ANSEL2 52 A T4 1/0 51BN R RE B ARIME . 1§ ANSEL2 g L E 1 15 SHxi1E
RLSIBIEFR B FIEREIRE 0, FHESIMARIUTIEEERE TIE. ANSEL2 (ARSI B F it TIRER
Fhd. TRIS ;EFH ANSEL2 B 1 MI5IEMNE A% Fmd, BMARIERARUER . XI2SHERZF
M EYm O _EITIE — 22— BRER = E R AT iR R

PORTB #&#li£ & 785 ANSEL2

BFH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

ANSEL2 ANS23 ANS22 ANS21 ANS20 ANS19 ANS18 ANS17 ANS16
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
Bit7~Bit0  ANS<23:16>: #{RENEEENL, 4 FEHESIBE AN<23:16>RRI S B F IR

1= REEGN. SIS EC SR
0= #F /0. MDA LEIR O SFFIRINAE
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CMS16S28F A P F#ft

6.5 PORTD
6.5.1 PORTD ¥iER A

PORTD — 3 UM @Eima. MRMEBIESEZFFSEHN TRISD, 1§ TRISD FHEMIE 1 (=1)
AT LAEXT RZAY PORTD S IBMERMINGIBI. 4% TRISD FRIEMLEZE (=0) JEEXTFAY PORTD 3| BME Jois

515,

% PORTD HFEREHRSIMEPREMEZFFRHSENROSIGFSR. MEEREHRE—1EK—5
B#iE. Eit, E—NMrOMERERIZZIKOMSIMET, ZB0ZRBINE, REERSUFNESNROKE

BiFaR.
PORTD #i#E% 788 PORTD
BOH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PORTD — — - - -—-- RD2 RD1 RDO
R/W . —_— — - — R/W R/W R/W
ShE —- - - X X X
Bit7~Bit3 KA
Bit2~Bit0 PORTD<2:0>: PORTDI/O 3|#Mit
L TRISDx=107F
1= EwO5|HBEFE>VH
0= IwMASIEEFE<VL
L TRISDx=0F
1= O SET
0= umO%mEKEF
PORTD 7 =% &% TRISD
9CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TRISD — — - - - TRISD2 TRISD1 TRISDO
R/W - - - - R/W R/W R/W
Bl - 1 1 1
Bit7~Bit3 KA
Bit2~Bit0 TRISD<2:0>:  PORTD =7s#=il{i
1= PORTD 5|M#EECE AN (=7
0= PORTD 3|H##EE At
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6.5.2 PORTD EHifafH

CMS16S28F A P F#ft

&/ PORTD 5|B# AR BMEERNERGE Eh. BHL WPUD<2:0>fFRes 2 IEF /N 55 Ehl. 2i5iR
O5|MECE AimHET, EH55 ENSBaahIE.
PORTD _EHEEEZEFEE WPUD

BCH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WPUD WPUD2 | WPUD1 WPUDO
R/W RW R/W R/W
=LAl 0 0 0

Bit7~Bit3 FH
Bit2~Bit0 WPUD<2:0>: 85 EfuEEeEM

1= fERELH
0= ZE b

X MRSIMWECE A SRR, ¥EEIES R

6.5.3 PORTD &k FiEH

ANSEL3 F 8 T4% 1/0 SIHIEMNRNECE AERMER . 1§ ANSEL3 FiE KL E 1 4SBT
RS BB B M IERIEIRE 0, HESIMAMERITNEEIER T1E. ANSEL3 ARSI Fin i INEE%
£, TRIS ;& H ANSEL3 & 1 HISIBMMEAKFMY, (EMAEERAEMER . XSSHAETY
MY O EHATIE — 182 — BIRER = R AT HIE R

PORTD #&#li%1¥ 5 725 ANSEL3

B6H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ANSEL3 - - ANS25 ANS24
RW - - R/W R/W
ShiE 0 0

Bit7~Bit2 S
Bit1~Bit0  ANS<25:24>: fRHUEIEFNAL, 2 R)EES B AN<25:24>01R 1Ak B F T 6

1
0

RN . SR S EC AR A
W /0. SIS ECLE Im O SR TIIRE
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CMS16S28F F A F#
7. Hhih
7.1 REH#ELA
SR EH 19 NRETRR e E:

F TR TR H i [E = BRI FT
TMR1IF Timer1 it H Fh 0-0x0003 1
TMR2IF Timer2 5 PR2 ILAL thif 1-0x000B 2

CPTIF CPT thlkf 2-0x0013 3

SSPIF MSSP i 3-0x001B 4

TXOIF USARTO % i% it 4-0x0023 5

RXOIF USARTO &4 i 5-0x002B 6

ADIF ADC i 6-0x0033 7
PWMIF PWM e 7-0x003B 8

RX1IF USART1 &I i 9-0x004B 10

TX1IF USART1 % % it 10-0x0053 11

BCLIF 12C Bz rh i 11-0x005B 12

EEIF Data Flash B#{Eh i 12-0x0063 13
TKIF ARG 25 3R P 14-0x0073 15
LVDIF LVD iR 15-0x007B 16
RBIF PORTB HE AT {1k ARl 16-0x0083 17
INTF SNER AT 17-0x008B 18
TOIF TimerO j& H Fh i 18-0x0093 19

SRAEMNPERER, FTEIARTEHRE. —NPEEEEN, EESRHNPEHALLIER, B
ERLAhETRTE, SCHIPETERE.
SR RARESNARPEE, SANZINPENRARITFN, S—NFEEAXITHRE, T
KM FHIN—hl, RBENIT “RETI” $#5<S/E, AREMNE T—NFE. Z0hERIRLER, MCU R

B AR BT L ST R R R
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s Cmsemicon’

7.2 hETEMST

RGBT 2 RmIBEHNEA 0x0000, (BRLNAIHR TEEFRBEMINEE HEHME, HINEER
BT & PR bt 2 7788 IREMAP SRSCEH .

IREMAP F 7788 I & 5 0x01 B, 0X01<<9 =0X0200, ENrhirfmasEitbiit g 0X0200, MIE b prE iR
utEM ERBEMU A Z PR PR EMat. kb TIMER1 ME St EME 2 FR K-
0x0200+0x0003=0x0203

H_EREA T, S REEMI R NARZETA 0.5KB,

r 7 25 AL S5 FR SE 1 -

HEREFTERGE 2KB X1GSLH ISP IheE, LHfE, R ERG 2KB &iatthit, 2 /F%E IRMAP
73 0x0c. BN {mFEA0EHblE 9 0x1800. It 2KB XIgiSLINSEmAERIAY ISP Thigsk & Bkid ISP /5, %M
R hEEeE, BEZETEFXI, RES IREMAP ZE X 0X00, HEmEEIE#nEEDH 0x0000.
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CMS16S28F A P F#ft

SMEPENEREFESE (PIR1. PIR2, PIR3) & BRIFREMAPICREMPEHER. BP0 2IF L
GIE (INTCON<7>) #E& 1 B RIFFAEXRFERII PR, MAESTERN, ZILFRESE. ATLUEE PIET,

PIE2. PIE3 HHEHFHEMMARITRREEES . SR GIE #5F.

TR REF 17 AT

INT_EN

IMERET —> i
WE 1

PIR1

PIR2

PIR3

\4

FRB{ERE]

=

s E = bk x
(x=0~16)

GIE

& 7-1: ShiEf[RIEREE
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CMS16S28F A P F#ft

7.3 HEEHIFFRE
7.3.1 hERIEHIF 7R
rhiTIEEI 27758 INTCON BRSNS 78, S Pl RIzH;
WA BT TR, TR 21518, (INTCON BERFH) ©B R GIE BkAS 0
i, PEIFREMEIEE 1. APSREBNERIF—NPET A, RBRTSEEMEPEREMLES.
T #1525 7738 INTCON

OXF1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
INTCON GIE HPRIIF INTPS5 INTPS4 | INTPS3 | INTPS2 | INTPS1 INTPSO
RIW RIW R RIW RIW RIW RIW RIW RIW
EhfE 0 0 1 1 1 1 1 1
Bit7 GIE: ZFEi i
1= SRVFRREARBFRE B
0= ZEFFrA P
Bit6 HPRIIF: &S5 R BiRESLL
1= HEIMRR BT A S R P BT
0= HRIMRLHY P ET IR ST LRl
Bit5~Bit0  INTPS[5:0] &SR Puf s ML
000000=  PIR1[0] A& 5e 4k i
000001=  PIRI[1]AE M5
000010=  PIR1[2] A&t F 4k F i
000011= PIR1[3]A 5L+ ET
000100=  PIR1[4] A&t 54 F i
000101= PIR1[5]A M5 CKFET
000110=  PIR1[6]A 1 5cLk B
000111=  PIR1[7] A& %K F K
001000=  PIR2[0] A&/ e 4k i
001001= PIR2[1]A S5k
001010=  PIR2[2] A& 5e 5k
001011= PIR2[3| A5+l
001100=  PIR2[4] A& ek
001101=  PIR2[5] A 5e Lk i
001110=  PIR2[6]A B 5c 4% B
001111=  PIR2[7] A& 5K F i
010000=  PIR3[0]A B e 4k i
010001= PIR3[1]A M5 CHKFET
010010=  PIR3[2]R B 5c L B
Hfti= KH
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7.3.2 IME BT R IFF R
SMZ T R IFEFRSAE PIE1. PIE2 #1 PIE3, 7EAIFEMIMEFEE, P95t INTCON FE2509
PEIE i E 1.
SMZ T R IF S FRS PIET

CMS16S28F A P F#ft

OXF2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PIE1 PWMIE ADIE RXOIE TXOIE SSPIE CPTIE TMR2IE TMR1IE
RIW R/IW RIW RIW RIW RIW RIW R/W RIW
S{E 0 0 0 0 0 0 0 0
Bit7 PWMIE: PWMH§R 52 i
1= RIFPWMHIET
0= ZFPWMHRT
Bit6 ADIE: A/D#:#:EE (ADC) HRIiR 72 AL
1= RIFADCHI
0= #IFADCHIE
Bit5 RXOIE: USARTOEW Fh ¥ £ 14431
1= SRIFUSARTOIEY T
0= %1 USARTOIZEUL B
Bit4 TXOIE: USARTO% i% i 5t 1441z
1= #IFUSARTOX 3% HHT
0= 21FUSARTO% %l
Bit3 SSPIE: ERIH&E1TiHO (MSSP) HHitf 72 iFAL
1= RIFMSSPHR
0= #IEMSSPHf
Bit2 CPTIE: CPTH #8154
1= SRIFCPTHEL
0= ZIFCPTHH
Bit1 TMR2IE: TIMER25PR2ICHE dr b 4t 14431
1= RIFTMR2E5PR2ILE? A
0= #IFTMR25PR2LHL i
Bit0 TMRI1IE: TIMERZL#H A #F 42 a2
1= RIFTIMERLE H
0= ZFTIMERL W ST
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CMS16S28F B R+
SME B 1R 7ER PIE2
OxF3 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PIE2 LVDIE TKIE - EEIE BCLIE TX1IE RX1IE
R/W R/W R/W - R/W R/W R/W R/W
ShE 0 0 0 0 0 0
Bit7 LVDIE LVDH#F 4L
1= RIFLVDHH
0= ZIELVDHHR
Bit6 TKIE:  FRA5A6 IS5 3R A i 7t 5L
1= RIS SR P I
0= Z (- flEHMIEE R P I
Bit5 A
Bit4 EEIE: F2FEEPROMB&1ErRIT 72154
1= 5 EFEEPROME #2/EH
0= %= F1EFEEPROME $&{Erh T
Bit3 BCLIE : R Mzl 22 1L
1= RIFRZmIR
= E R ekmsEdhily
Bit2 TXLIE: USART1% 3% sl #2542
1= #FUSARTLXK 3% T
0= #IFUSART1% 3% chiff
Bit1 RC1IE: USARTLZEU I 52 14T
= RIFUSARTLIEY e
= 25)FUSARTLHEU T
Bit0 KA
Mg BT 1T 785 PIE3
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PIE3 - - - - TOIE INTIE RBIE
RW - - - - RW RW RW
SHE - - - - 0 0 0
Bit7~Bit3 AH
Bit2 TOIE: TIMERO;& & AR iF 72 1F4L
1= SIFTIMERO;G & i
= #IFTIMEROj G 3 i
Bit1 INTIE:  INTSMEBARER S 1F4L
1= SIFINTSMERA T
= & FINTSMER B
Bit0 RBIE: PORTBH A (L Frlf 52 1AL
= #iFPORTBH LISk it

0= % FPORTBHE A5 {1k Al
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7.3.3 SMEHETERFFHR
MR P ETE K E 7R
i GIE BORZSIAM], PERSGEFE 1. APRENERITF—NPETZE, BRFERN R PETHRSAD

J3 PIR1, PIR2 # PIR3., A MM =4 0T, %i@xﬁﬁﬁ@ﬂﬁﬁiﬂiﬁéﬁﬁi@

IME P ETIEK FERS PIR1
OxF5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PIR1 PWMIF ADIF RXOIF TXOIF SSPIF CPTIF TMR2IF TMR1IF
R/W R/W R/W R R R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7 PWMIF: PWMeRHIHREAL
= RETPWME (WARKEFE)
= REHEPWMHL
Bit6 ADIF:  A/D¥:# g P IIFRS L
= A/DiEHRSER (MABEREEE)
= ADE#MARSTTHREERBEN
Bit5 RXOIF: USARTOEUL F BIARR (L
1= USARTOEWE H25dET (BiTiERCREGOEE)
0= USARTOEUWE ez
Bit4 TXOIF:  USARTOX i% B FR &L
= USARTOXIZZH2EE (BIISTXREGOER)
0= USARTOXZELEHEIEST
Bit3 SSPIF: ERFEFHITiHO (MSSP) HEFfRENL
1= FHETMSSPHETEMt, ENFERSEFRERLAHERGEE. FIZUE1INEMG
B:
- SPI
EHEREEY
PCIEN/ERE
EHERE FE
PCEE
REH BN EMSSPIERSER
ZE R HFEMSSPIRITER
EENEMBINEHHMSSPIRRTER
K5 MR E S EAMSSPIRERTE AR
LMSSPIERT NI A S BEISHE (ZENERLS)
éMsspff;iJ& SRR EZEEERY (ZENFRES
0= BBFEMSSPHBTEH
Bit2 CPTIF: CPTHMfRENL
1= KRETTMRIZEFHRMER (WMIBHREES)
0= BAAETMRISHFEMNHIR
Bit1 TMR2IF:  TIMER25PR2PLEL R AR AL
1= A4 TTIMER2EPR2ILE (MAFHEREHEE)
0= TIMER25PR2A[LEL
Bit0 TMR1IF: TIMER1j@ H AP WrFRR AL
1= TMR1IF#HF#HFmH (WIBEREEE)
0= TMR1EEFHRAKGH

i: EPIR1&F&ES

Eihed

EEFEM—% NOP 5<%
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CMS16S28F A P F it
SMEFETIE K EH R PIR2
OxF6 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PIR2 LVDIF TKIF EEIF BCLIF TX1IF RC1IF
RW R/W R/IW RIW R/IW R R
S4E 0 0 0 0 0 0
Bit7 LVDIF LVDHIfFRE( L
1= &% TLVDHE
0= REALELVDHHER
Bit6 TKIF  BREENEE R R ETARESAL (LR EEER)
1= fIERNIELER
0= AHIERIMIARLER
Bit5 ENi]
Bit4 EEIF: #2FEEPROME {1k R BikR&R (L
1= SRR (WIBRREEE)
0= BiMERFTMIBARBE
Bit3 BCLIF: B4 hIhfifREN
1= HELEAPCERBEAR, MSSPHELET REME
= KREERLZWHE
Bit2 TXLIF:  USART1% % Fh AR &AL
1= USART1% M2z (BEETXREGLER)
0= USART1X % mesiEzs
Bit1 RCLIF:  USARTL1EU A B AR R AL
1= USARTLEWZEFHEIEDT (BITIERCREGLEE)
= USART1#EUREE heszs
Bit0 ENi]

EEEZEM—% NOP 4.

7E: 1.TOIF fiLfEf TMRO #15#%)3 0 BT E 1. EANZFREMASFE TMRO iHHELEXKZE, AIERF TOIF
fEFERES TMRO &S, ItBMIRERITER;
2.5 PIR2 788164

SME Pl R IFE f7ER PIRS

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PIR3 - - - - TOIF INTIF RBIF
RIW - - - - RW RW RW

S4E - - - - 0 0 0
Bit7~Bit3 KA.

Bit2 TOIF:  TIMERO;# H 5 B R 5 AL
1= TMROZFEHBELZHH (LRBAREES)
= TMROFEF&HEARAHLH
Bit1 INTIF:  INTSMEBAR AR AL
1= ERHEINTINERRUT (BEREES)
= KREEINTINERRER
Bit0 RBIF: PORTBH 3Lk P EifRR (L

= PORTBitAFZELEH —MSIHAEFTRELETHRET (LABRKEEE)
0= ZBE—1PORTBERAI/OS|IMIEIRAS LS TEE

*: B PIR3 H##ES

EEFEEM—% NOP 5%
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CMS16S28F A A F#f
7.3.4 iR EMIEE 7% IREMAP
OxAl Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
IREMAP - - MAPO3 MAPO2 MAPO1 MAPOO
R/W R R R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
i¥: IREMAPAZRIPE1FEE.
Bit7-4 M50 IREML
Bit3-0 MAP<3:0> =Rzt

0X00= H#Rm#Z it }30X0000

0X01= HERIEHLLEJ3(0X01<<9), 0X0200

0X02= iR HhiL J3(0X02<<9), 0X0400

0X03= iRt J3(0X03<<9), 0X0600

0X04= iR HhiLJ3(0X04<<9), 0X0800

0X05= iRt J3(0X05<<9), 0X0A00

0X06= HHiRFZ L} (0X06<<9), 0XOCO00

0X07= hERFEHIEJ(0X07<<9), 0XO0EQ0

0X08= HEifRFE b 5 (0X08<<9), 0X1000

0X09= HEifRFE bl 5 (0X09<<9), 0X1200

0X0a= HEiRFE L F(0X0a<<9), 0X1400

0X0b= iR 5 (0X0b<<9), 0X1600

0X0c= HhUf{RFE LA (0X0c<<9), 0X1800

0X0d= BRIl 75 (0X0d<<9), 0X1A00

0X0e= RSl 75 (0X0e<<9), 0X1CO0

0X0f=  FhEf{RFB bt A (0X0f<<9), 0X1E00

1228 IREMAP FEZERJESFS (PEITRERAEMIEMIES):

CLR
MOV
MOV
ORL

INTCON
TA#0AAH
TA #055H

IREMAP,#01H
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8. EriH#2% TIMERO
8.1 EBT#EE TIMERO #Ei&

TIMERO B3R T ThRELE A :

8 W ERRRATHERF 77 (TMRO);

8 fufsrsnzg (5&INAERFILRD;
REC TSR RS EE

QE s RS ubt it e

it P

FSYS/4
l Bk

1 = 8
3 > 0

2NTey
TOCKI P 8fi

g e
5180 TOSE TOCS -

L 2R R 2R 2R 4

—» TMRO

<o

1
/( R ERIETOIF
REALEL

0
(%)
>

3 TOLSE_EN

PSA 8
WDTE

SWDTEN

1
., WDT

Fzl:a)

PS<2:0>

0
32KHz | | & /(
INTOSC ERfR PSA

8-1: TIMERO/WDT #&3R 454 E

E:

1. TOSE. TOCS. PSA. PS<2:0>4OPTION_REGZ 77881
2. SWDTENAWDTCONZFa2hHIfL.

3. WDTEN{iICONFIGH,
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8.2 TIMERO BT {E/E1H
TIMERO 1& 3 BL AT FIE 8 L ERTEE th AT A1k 8 it #kzs.
8.2.1 8 i ERZFER

FR{EERTEEET, TIMERO RIS HEF NS ARRIBEIE (RNEMonE). #@idl% OPTION_REG FHFEH
TOCS & 0 AliEIFERTREEN . NRX TMRO FEREZHITEIRIE, NEZE T ROAENIES BHIGE IS 1E,
A SN TMRO FERME, FHESA TMRO BT AFENMES B HIRERT

8.2.2 8 Mit#isaiEs

RAEIT B8R EF, TIMERO #RIRIEE TOCKI SIMME N EABK THIAERIE . SIEREEURT
OPTION_REG & 728# TOSE {iI. j@id1% OPTION_REG Z7F88A) TOCS {iE 1 Al it #=E&EK.

8.2.3 AT YmiE T 5 S

TIMERO #rE&IAEREE (WDT) HA—PMRGFIREMTINRE, BRI ER. Mo aEcH
OPTION_REG %1783 PSA {iiz#l. EXETM D IM=5 7 ELLE TIMERO, PSA fL#r%UE 0.

TIMERO &R B A 8 #fis st kiF, SEEA 1:2 E 1:256. AJi@id OPTION_REG 7788 PS<2:0>
RLEFEM DAL . ZE TIMERO #R3REH 1:1 D SRLL, LIET oINS o ELE WDT Rk,

FSSREE A IR . USRS B TIMERO 1=5REY, FrEBN TMRO F7788 R0 S EIGE T 5 57iss
SEE. BN SEL WDT B, CLRWDT 3843 REIR:EEM S WDT.

8.2.4 7 TIMERO 1 WDT #&k B #a4) $7 2%

B snER Sy Ec s TIMERO 5 WDT f&, VIR SAELR A gES =% T BRI &1L,
B InEE M ECLE TIMERO 2t A 53 Ecse WDT #RIRES, FEIRUNTIFFHIT:
KR, 8% AERITHEE R RN iz

B ERARKE

BZE TMRO

wE MR 2 BL4e WDT

5 WDTCLR ;& WDT

WEMBIT ST SALL

. FFE

ERE IR N BLLE WDT SRS BL4 TIMERO #51R, @ HITIA L.
1. 5 WDTCLR & WDT

2. WEMSNRSELS TIMERO, FHiRESINEL

8.2.5 TIMERO =k

2 TMRO & 7F23M FFh jith 2 00h B, FIERE 1T TIMERO HH#f, PIR2 FF250Y TOIF FHiHRSAL
M<E 1, R TIMERO Fh#fEHG & EFENIEKR. TOIF (FHKEEE.

No ok wbdRE

E: BTAEKBRRSTERRRRZXAN, L TIMERO FRETJCAMEESL RS .
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8.3 5 TIMERO HHX&1FE

BRENFFRS TIMERO %, 8 fLERT#E/ATEEE (TMRO), 8 (LAl 4iziEHIZ Fss (OPTION_REG).

TMRO A—4 8 {IA[IEE W ERT/iT %88, OPTION_ REG A— 8 (UiEE&HEFE, APRAXKET
OPTION_REG BY{E, k&% TIMERO B TIERNFHF. FESE NS Fas (OPTION_REG) BIRA.

8 (L ERTEEATEEE TMRO

CMS16S28F A P F#ft

0x89 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TMRO
RW RW RW RW RW RIW RIW RW RIW
S{E X X X X X X X X
F: 5 TMRO HFRESREEEEM—5 NOP 154,
4355128 OPTION_REG
0x8A Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
OPTION_REG | RBPU INTEDG TOCS TOSE PSA PS2 PS1 PS0
RW R/W RW R/W R/W R/W R/W RW R/W
ShiE 0 0 1 1 1 0 1 1
Bit7 RBPU: PORTB LHhifFgEfL
0= HinAMENHIFERFEE PORTB Liz
1= #)F PORTB t#I
Bit6 INTEDG: fill%& Pl AA AR EL
0= INT 5| BT RMk A iR
1= INT 5|BI_EFBRAL T
Bit5 TOCS: TIMERO B $MiRI% R L
0= MNEIES AR (Fsvs/4)
1= TOCKI 5B LBk TSR
Bit4 TOSE: TIMERO B $hiRi45 5% 4L
0= 7£ TOCKI 5|BMES MIREE Bk T 2588 SE AE S
1= £ TOCKI 5|B1E S NS F Bk 2K FL Az 18
Bit3 PSA: T4 ses sy BLiL
0= FSMsRHECL TIMERO #Ek
1= Forsngs o Ecss WDT
Bit2~Bit0 PS2~PS0: FsiSHECE N
PS2 PS1 PSO TMRO 4387kt WDT 434tk
0 0 0 1:2 1:1
0 0 1 1:4 1:2
0 1 0 1:8 1:4
0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128
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9. ERTIH#ES TIMER1

9.1 TIMER1 #2

TIMER1 2 —1 16 L ERT ST #EE, BB

¢ 16 uEMBRATHESESR (TMR1IH:TMRIL) €  TRIZA IR N ERRTERIE
& SRS & E5d TIG 31BN TIMERY (REREH 2D
¢ EsREHRE € iy
€  HELRIMREE (NIRRT B ER) & HIRThRERIRT A
TMR1GE
O_I_C_ Gt T1GINV
A —( o
TMRLIF
PRSI EL )
TMR1 _ ﬁ= S
TMR1H TMR1L d FREREETDN
1le
I (1) T1SYNC
T1CKI & 1z 1 Yy =%0)
0 1,2,4,8 SR
o
T1CKPS<1:0>
TMR1CS
116 [X]
Fsvs_
E9-1: TIMER14HIE
i

1. Timer1 HEs57 LHIBIEE,
2. KRERBIAH#ITREIS .
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9.2 TIMER1 BT {E/EIH

TIMER1 iR 2 —MBid—3FFas TMR1H: TMR1L i5alfY 16 finEiEit#Es. S TMR1H

TMR1L Al B E %I 85 .

HENEMETHHIE—RIE AR, WARRAIETHER. S5MEEMIE—FIEME, ERATR{EER 8k

TR

9.3 HBIHFIxHE

T1CON FF2EH) TMR1CS LA T FER R, & TMR1CS=0 i, FI#PiRRISIERN Fsyso &

TMR1CS=1 B}, RE$ERIMNIBIZH

gz TMR1CS
Fsvs 0
T1CKI 3| 1

9.3.1 FERETHHIR

IR ZPETES, TMRIH: TMRIL Z7E8215 1L Fsvs I HASNRER, BAZHE TIMERT M4 5

BRRTE o
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9.3.2 M ERET IR

EEEINBET IR, TIMER1 ARERAT{E A ERT B8 s T4 Es .

THHET, TIMER1 ZESMNERETSPEIN T1CKI B9 EFAEEBRIE . ol HHEEX TR S 2RI RS
RIS HFD.

I HRBERT, EHERUAT—NRZDEER, SREZKT—NTEE, HREATUEREN EH
EFTERIBIET . (WA 9-2):

& {F#E TIMER1,

& %f TMR1H 8 TMR1L #1477 5121k

& ZF TIMER1 B}, T1ICKI ASEBTE; HEHELE TIMERT B, T1CKI AEBEFE.

CMS16S28F A P F#ft

T1CKI=1 [ I
LMTMRLERERT

T1CKI=0

LTMRUERERT T T T T

9-2: TIMER1 RUiEEini5

i
1) FkRTIHRSE.
2) EMRBHRT, PAEEE— TR, MBS TUERE N TR TE RS .
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9.4 TIMER1 Fi%r55ise

TIMER1 RATMTASRLEIE, AFRMARHEET 1. 2, 458 S35 TICON F# B/ TICKPS
ROESITA ST . TRESNTN T BB TERSRMA; B2, BIBA TMRIH 5 TMRIL 75
EHSTHHE.

9.5 HEFLHIHEH[EATH TIMERL T{EIRHE

R T1ICON FHHEHFHPHIZHIAM TISYNC #HE 1, INERRTHMAGAR D . ERTs4AEd TS NEREAL
B F RSB . ERRKS T ENRINSHEIETT, HEmBr =% by, NMPREELE=R. BRE,
BRRGENSBHI TS RENRIZEFRID (GESIE 9511 “BEUHHFRA T TIMERL AYI%
E”)o

i
1) SHNRDREVHREIFLHEER, AR —MEE.
2) HNFLHRIEVIRBIELHRER, AR~ E— MRS,

9.5.1 REL I HH[/RA T TIMERT BIIEEHR(E

WERSER AN S T/ER, 3 TMR1H s TMRIL B9iSi2{ESMIEAN (mEHRAS). BEA~
MZEIE, FIEMEA 8 M{EFRIE— 16 L ER SRS MBEELIR, XEEANEFRERIEZ BEMETHES
i tualy

ST E#RE, BNAPFLEERNSEEEBENRERE. YSER[EABIEHHE, EEMENSERS
ABIETATREL A B4 . WA TMRIH: TMRAL X3t & 722 fh A4 N aIFunI 9 1E .
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9.6 TIMERL | 3%
A A TIMERY [ HESSRELE A T1G 318, it SH I EEER T1G RINBEH .

SE: oA%0% TICON SHE8EM TMRIGE I E 1 LUFER TIMERL gy JiE(E2.

AI{£F T1CON FE&EH T1GINV RIEE TIMERT [ HEESHIMME, [THEESALIKE T1G 518,
ZAIA 4 TIMER1 BB A 4 2 88975 B i (B S R B SF A B A T A

9.7 TIMERL1 b

—3f TIMER1 F &8 (TMR1H:TMR1L) 31413 %] FFFFH /5, 4% HiRE 0000H. & TIMER1 i
Bf, PIR1 FF:50 TIMERY REifrEMIHE 1. ZERFZEEPE, APRFUTALE 1:

& PIE1 57722 AY TIMER1 Fhlf #2140

€ INTCON F#&F=+ 1 PEIE {i;

& INTCON EF#&E==+8 GIE i,

EF AR ZAZFIE TMR1IF (LS TR LUERRIZ HHT

. BRAIFZTBEE, RS TMRIH: TMRIL XS ELE R TMRIIF (iLEE.

9.8 {KERHAEIRY TIMERL T{E/RIE

RBEEEARSIHTHSEERE, TIMER1 ARIERRER TILE. EizEXT, AIfERRsRETHEs
HITIRE T . BT TR E FE R 2R fe 5 B 2R 14

& T1CON E7F8+ 8 TMR1ON fieAME 1;

& PIE1H&EH[PH TMRIIE (L AME 1;

€ INTCON F#&F#=+ 8 PEIE AL E 1.

BRI MR EEH AT T — %8S . R INTCON FERHH GIE LE 1, [ EAR AR
SR
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9.9 TIMER1 HXHEE

B INEERS TIMERT X, FAIRHIEFESE TMRIL. TMR1H, #£H%F F8% T1ICON.
IMER1 ##B{K L% 788 TMR1L(8BH)

8BH Bz | Bt | Bis | Bt B3 | B Bit1 Bit0
TMR1L TMR1<7:0>
R/W RW RW RW RW RW RIW RW RIW
SLE X X X X X X X X
Bit7~Bit0 TMR1<7:0>: TIMERL ##&{% 8 i
TIMER1 ##E& 1% 788 TMR1H(8CH)
8CH Bz | Bt | Bis | Bt Bit3 Bit2 Bit1 Bit0
TMR1H TMR1<15:8>
R/W RW RW RW RIW RW RIW RW RIW
S4E X X X X X X X X
Bit7~Bit0 TMR1<15:8>: TIMERL ##&% 8 {i
F: 5 TMRIL & TMR1H HEHRIESEEREM—F NOP 154
TIMER1 #=#lZ %788 TICON
0x8D Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T1CON T1GINV | TMR1GE | T1CKPS1 | T1CKPSO T1SYNC | TMR1CS | TMR1ON
RIW RIW RIW RW RIW RIW RW RIW
S4E 0 0 0 0 0 0 0
Bit7 T1GINV: TIMER1 [ T#{5 S4R AL
1= TIMERL [ JiZESEHBEFEEY (HINFESASHEFEM TIMERL i3
0= TIMERL [T ESRBEFEEN (HIEESAKEFER TIMERL 350
Bit6 TMR1GE: TIMERL | J#8{FsefiL
AERTMRION=0, Ik{I# 2R
N8R TMR1ION=1: 1=TIMER1 %/ TIMER1 [J3ZIhREIEH|
0=TIMER1 #52&t+%
Bit5~Bit4 TICKPS<1:0>: TIMERZ i NBH5F7 43 8T b #3450
1M1= 1.8 ¥tk
10= L4 Fssitt
01=  1:2 F4yshitt
00= 1:1 f44htt
Bit3 *H
Bit2 TISYNC: TIMERZ1 4hERET4hiai N\ B 455 i
TMR1CS=1: 1= R55MERETEPIINE
0= S4MERBTshsm N5
TMR1CS=0: ZE&Ik{I, TIMERL {5 3 A ZRAT 4
Bit1 TMRICS: TIMER1 BHgdiEik R4
1= 3kRE T1CKI S| MIERTsHE (EFAALL)
0= MERETHE Fsys
Bit0 TMR1ON: TIMERL {£gEfL
1= {F&E TIMER1
0= #itk TIMER1
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10. ZERTIH#E8 TIMER2

10.1 TIMER2 #%i&
TIMER2 #E 22— 8 AL ERTER/ iH#8s, EBLIT44E:

¢ B IEREFFESE (TMR2);
¢ SAHFERS (PR2);
¢ TMR2 5 PR2 [TLfEgAt A,
& HETRIEM O (1:1, 1:4 1 1:16);
& RHERRmIERSE (1:1 & 1:16).
ETMR2IF
TMR2 71 VIR
Eﬁjtﬂ *’TFDI?‘{‘—\‘LE].
svs 1:1,1:4,1:16
}2 B 9%
| 1:1F1:16
T2CKPS<1:0>
p
TOUTPS<3:0>

10-1: TIMER2 #E[%
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10.2 TIMER2 B IT{EEIE

TIMER2 &R N 2 R G5 SRteh (Fsys/4). BHE#ANE] TIMER2 48588, B T/LIHS SR
EERTHEIERE: 101, 1:4 3% 1:16. TS SHERRYMMLBES A TF TMR2 HE:5181E.,

BE0% TMR2 1 PR2 MEM LR UFRE BN MR ICEL. TMR2 35\ 00h FFigi#iE HEE S PR2 HET
Bc. ILELASER, SLZEUTHENEH:

® TMR2 fE T—i#iEEHAME S 4IH 00h;

® TIMER2 54581618,

TIMER2 5 PR2 HARRIILEIHBEA ML TIMER2 MG 3R, FEOSHRRESE 1:1 E 1:16 S
SRECAT %8R . TIMER2 [RSMSRERM0ME AT PIR1 H778860 TMR2IF ERRELE 1

TMR2 1 PR2 HEBITILS. EMEMIN, TMR2 SHSEHHIZEH 00h B PR2 SHEEHIRE R
FFho

BiLH§ T2CON #7720 TMR2ON i 1 f£4E TIMER2; i TMR2ON {5 E 41k TIMER?.

TIMER2 7147 571#& BB T2CON Z 783K T2CKPS fi#%#l; TIMER2 [543 57858 T2CON 7285/ TOUTPS
firtzl.

SRR AR MBREU THR THEE:

® TMR20ON=0 A

o LHEMBHEL (LRE[. BIVMENSEMRRELLD.

¥: 5 T2CON 7% TMR2 35E, 7£ TMR20N=0 B}, TMR2 SHE R s 175 12E.
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10.3 TIMER2 #HXHIEEE

B I3INEERS TIMER2 X, S RIREHIEEMERE TMR2, FAAE 758 PR2 fiTHIZ 728 T2CON,
TIMER2 #iE& 728 TMR2

A5H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TMR2
RW RIW RIW RIW RIW RIW RIW R/W R/W
SNE X X X X X X X X
#: 5 TMR2 5HF#ESFREFEM—%K NOP 5<%
TIMER2 FHAZ& 7738 PR2
ATH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PR2
RIW RIW RIW RIW RIW RIW R/W R/W R/W
SNE 1 1 1 1 1 1 1 1
TIMER2 #Z#Z 7788 T2CON
A6H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
T2CON TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO
R/W R/W RIW RIW RIW RIW RIW RIW
SNE 0 0 0 0 0 0 0
Bit7 KA, RO
Bit6~Bit3 TOUTPS<3:0>:  TIMER2 it [543 $Tikbt 14240
0000= 1:1 E4 4tk
0001=  1:2 E44att
0010= L1:3E4 4tk
0011= 1:4 F44htt
0100= 1:5 j4ysditt
0101= 1:6 35 sfitt
0110=  1:7 5 5ditk
0111= 1:8 IFH¥htt
1000= 1:9 5tk
1001= 1:10 5450tk
1010=  1:11 5440tk
1011=  1:12 [F4 40tk
1100= 1:13 E4 4tk
1101=  1:14 [F4 50tk
1110=  1:15 5450tk
1111=  1:16 54 50tE
Bit2 TMR20ON: TIMER2 {#gEfL
1= f$&E TIMER2
0= %1k TIMER2
Bit1~Bit0 T2CKPS<1:0>: TIMER2 B4 T4 3R kL 3 #5243t

00= F5T3EN 1
01= FSiEA 4
Ix= F5$ER 16
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11. #=#¥EEH® (ADC)

11.1 ADC #Ei&

1EHEEHREE (ADC) ALUSERUSNESEMARRFZESH—N 12 LB . 36 AR
BIEHA— N R, RN H SREE RS NMANEE. ERERERARRELESE— 12
RIZ#HIER, FHIZERREE ADC £RE7525 (ADRESL #1 ADRESH) .

ADC £#m [FI84%& HRERAEE . ADC TEEEHRTERR 2 AT LA FEE — N el

\

00000
00001 AVDD

00010 \ /
00011

AGND
00100 %

LDO
2.4V

00101
00110
00111

ADC
01000 12

01001 GO/DONE—»

01010 | 0=Z&35F
01011 ADFM™ AXISF
ADON — itlz

11001
11010 GND — | ADRESH| ADRESL |

& 11-1: ADC EE
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11.2 ADCHEE

BLEFIEMA ADC BY, AEENTER:
im AR E ;

SEHEIRE;

BB

ADC F535BT iR ;

FR T ;

FRFHEEIN.

L R R 2 2K 2R 2

1121 wAOEE

ADC BEAJ ARG S, XA LU R FIES . HIFRRIESH, MiZ@ 3 E~E TRIS £ 1,
% 1/0 SIBIECE ARG IM. B ERESIENAmOET.

A MEXABFMARS B INARIUE E AT RE SEMANZ 2R I B

11.2.2 BEE%EE

Fl ADCONO F7F33#Y CHS R E MRN8 18 B RAFRIFER B o
MREKTRE, AT RERFEINFTE—ENER. ELERIFESN “ADC TIERE” &7,

11.2.3 ADC NEEEHBE
SERNERERE, EERNZEERER, EHIRE CHS<4:0>1iI% 11010,

11.2.4 ADC &£HJE

ADC W& E B [EREFEAER LDO it/ VDD #1 GND 12, AERSEHERE 2.4V,
LRFRESEHER, FERFRISEIRATH, SEHBREMET,

A HIRFERER LDO 1E RS EBER, ADC BXUEE S T, ARMBEEHK, 5280 ADC BEHS,
BIUANBEIZE <1V,
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11.2.5 EEETH

A LUBIT 1% E ADCONO F 778589 ADCS {IskiEFEHRAET IR, BT 4 #a] gea08T 5 4 55 a] {it
EHE:

Frsi/16
Frsi/32
Frsi/64
Frsi/128

L 2R 2 2R 2

TER— A RAIBTEIE XA Tane —NTTERY 12 (IEHRTFE 16 1 Tao BH.
DIFTETANE T MSE, FRERSIEFMIZHRER, TRAILEHKIESE ADC BSHHEIRA].

FESERENTE Voo if, BESEUTHEMEE A0S

wIRDIIEE X

SEBE TIEEBE (V) F:YS o #E4ETE (us)
Vbp 4.0~55 Frsi/16 16
Vbp 2.7~5.5 Fhsi/32 32
2.4 4.0~55 Frsi/32 32
2.4 2.7~4.0 Fhsi/64 64

11.2.6 ADC

ADC 183k 2 I eSS AE W S 24 — N Rl . ADC FFEFREAIE PIR1 738289 ADIF {iL. ADC &
W 52 L2 PIE1 7288 A ADIE fiL. ADIF fIAFRSEEE . BRERERE ADIF (I E1, 52
&1 ADC L%,
11.2.7 SREAL
12 {iL AID 3RS RATRA MR : A3FAXTSF. 1 ADCON1 FH1E25H0 ADFM izl 48
Y

4 ADFM=0 B, AD ##réERANTF, AD #E#rEER J 12Bit; 2 ADFM=1 i, AD #5#sERAXST, AD
EHEER A 10Bit.
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11.3 ADC T{ERHE

11.3.1 BahiE#k

ZE (g ADC 53R, 4715 ADCONO 772849 ADON {iIE 1, 1% ADCONO ZF 75728/ GO/DONELE 1
FriatEEEEk.

E: ARERTTE AD 1RIRHIE—15 4% GO/DONESIE 1.

11.3.2 SERiiE#
LEEMSTRRAT, ADC HEHRNE
® ;&% GO/DONE(L;
® ¥ ADIF frELE 1;
o fFitHpEFE R EF ADRESH:ADRESL F7E2%.

11.3.3 £&1tiEHR

MRS MBI RTTR IR LR, WA AREEE GO/DONENM. AEAEARTHRAIIEREHRERE
$f ADRESH:ADRESL & 7728, Elt, ADRESH:ADRESL ZFF215R#F _ ExiErS20E. i, & AD
AR IE DU, AR 2 S Tap IR A BEF IR T —RRE . EFHEE, B EEIFBNEEBENENG
SHITRE.

I BUEMEEFRAEFERENEMRTS. Bit, EMSXHADCERH B L& IHEMFFLIRRIEE
.

11.3.4 ADC EZFREN THIERE

ADC BRIRAT LA TR A RRNT . HEATRIER A, 8L ADC 4%, HATRENRG, ADC KRR
AR T 4E, EE ADC 3 5ER; IRIELET ADC hEfirEMHE—, DR FSW P HRREE.

11.3.5 ADC EHRERER THWI(EEE
ADC fBIRAA U TEERIRER T, KIRER T ADC N84 < A .
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11.3.6 A/D B E

INTHBAE TER ADC S TR EEE#a B R~ :
1. wOBCE:
& ESIBECERMASIE (L TRIS H&F:8).
2. BECE ADC 1&R:
& % ADC $EAT40;
& % ADC HINEIE;
& EFRERMER;
& S5 ADC f&iR,
3. FZE ADC il (FJik):
& 5T ADC FRBRARE(L;
& #iF ADC Hri;
&  RIFIMEHHT;
* RiIFEFRTH.
4. FRHEERRERE.
5. 1% GO/DONEE 1 Bahi%#k.
6. HINTHZEZ—F%F ADC 4R
¢ i) GO/DONEIL;
& =15 ADC Fif (RRIFFED.
7. L ADC 4R,
% ADC HFHIRELLER (MR AIFPERNE, FEHITIIRE).

www.mcu.com.cn 70/ 157

V0.5.1



0 Cmsemicon’

11.4 ADC X HFEES

FEH 41 RAM 5 AD ##tEx, 9 7I21EH]Z 785 ADCONO 1 ADCON1, #i#EZ 575 ADRESH #1
ADRESL.
AD =%l & 588 ADCONO

CMS16S28F A P F#ft

9EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADCONO ADCS1 ADCSO0 CHS3 CHS2 CHS1 CHSO GO/ DONE ADON
RW RW RW RW RW RW RIW RW RIW
SLE 0 0 0 0 0 0 0 0
Bit7~Bit6 ADCS<1:0>: A/D¥EHRT kiR AL
00= Fnsi/16
01= Fnsi/32
10= Fnsi/64
11=  Fns/128
Bit5~Bit2 CHS<3:0>: #RINBEERFEMIKRMUALS CHSAE R B EE
CHS<4:0>:
00000= ANO
00001= AN1
00010= AN2
00011= AN3
00100= AN4
00101= AN5
00110= AN6
00111= AN7
01000= ANS8
01001= AN9
01010= AN10
01011= AN11
10111= AN23
11000= AN24
11001= AN25
11010= 1.2V (BES£HE)
Bit1 GO/DONE: A/DEEHRIRZSL
1= ADIHBRIEEHIT. HZUELBEIA/D R, HADEMTRIE, ZNBEHBNEE
0=  A/DERTER/HAEFHITH
Bit0 ADON: ADCIEREL
1= {E#§ADC
0= ZIEADC, FHFEIEER

www.mcu.com.cn

7117157

V0.5.1



s Cmsemicon’

CMS16S28F F it
AD ##E&F 78551 ADCON1
9FH Bit7 Bit6 Bit5 | Bit4 | Bit3 Bit2 Bit1 BitO
ADCON1 ADFM CHS4 LDO_EN LDO_SEL1 LDO_SELO
RIW RIW R/W RIW R/W RIW
ShE 0 0 0 0 0
Bit7 ADFM:  A/DiE#st RigNikE AL
1= BXI5F
0= ZExt5F
Bit6 CHS4: BiEiEFEAL
Bit5~Bit3 KA
Bit2 LDO_EN: HEPSEHBEFREN
1= f{#EADCHEBLDOSEBE
LIEIFASLDOESEBER, ADCRABNIEE 8L
0= VDD{EAADCEEHE
Bitl~Bit0 LDO_SEL<1:0>: &£ [EikiF L
10= 2.4V
Hit 1RHE
AD ¥iiEF 755 L ADRESH, ADFM=0
9DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRESH | ADRES11 | ADRES10 | ADRES9 | ADRES8 | ADRES7 | ADRES6 | ADRES5 | ADRES4
RIW R R R R R R R R
ShE X X X X X X X X
Bit7~Bit0 ADRES<11:4>: ADCZERETFRAL
12{ %R EE RIS 81
AD #iiE % 788K {iL ADRESL, ADFM=0
9CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRESL | ADRES3 | ADRES2 | ADRES1 | ADRESO
R/W R R R R
s -LoLi-| X X X X
Bit7~Bit4 ADRES<3:0>: ADCZERETFE1L
12 #4525 RV IR 41
Bit3~Bit0 KA
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AD ¥iiES 728511 ADRESH, ADFM=1
9DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRESH ADRES11 | ADRES10
R/W R R
E{E X X
Bit7~Bit2 *H
Bit1~Bit0 ADRES<11:10>: ADC&EREHHFSEM
12f 5 eE RS 210
AD ¥iEZ 725K if ADRESL, ADFM=1
9CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ADRESL | ADRES9 | ADRES8 | ADRES7 | ADRES6 ADRES5 | ADRES4 ADRES3 ADRES?2
R/W R R R R R R R R
SNE X X X X X X X X
Bit7~Bit0 ADRES<9:2>. ADCLRZEFRN

12 s Es R A $ 2-911

s¥: 7£ ADFM=1 BJ15'R T AD i:#sE R N{R7E 12 (RS 10 i, H ADRESH R%ES 2 i,
ADRESL % ESE 2 (L ZEZE 9 i,
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12. LED IRzpiRiR

SHAE LED EahiER, BE T RMIREMRN: LED EMERNA LED =R,
LED RREFEFHAIEERRATIRE) 11°8 WEBIEE, ~MERNXFA 9 131 ATIRE) 89 ML E,
BFAFZEREXEHMMETRIEREYF, SHEMBMEIER) LED #0KK (BHIEE.

12.1 LED TheE(Fae

1% LEDCONO(113H)AY%E 6 s LEDEN & 1, #1F LED IREhINEE; LEDADD RYEE 6 {iLE 0, EIFFEMT
iR, BNEFSEFEFEES;
1% LEDEN #& 0, XM LED &k,

CMS16S28F A P F#ft

12.2 LED ThEe BRI E

EHE4E LED FEMIIMRN, AU EHNEY SEG OF COM ORI, it “0”, BNFMERE TRIS
fiL#0 PORT {iLE “0”.
#1ERE LED mFE IR, LI EMERAY LED OAMAL, BUEHEMMN TRIS LE “17.

12.3 LED IhgE COM Oi&E

LED B9 COM O=E LED Q& E AR T :
BE /O OFEMBIESERS, LED heeiR EMRNER Mm B SH BB E.

COMSEL[2:0] COM O (FEFEFIEIR) LED AN (= FEHH#IEN)
000 4 5
001 5 6
010 6 7
011 8 8
100 2 9
101 3 9
110 3 9
111 4 9

% E COMEN F7E8s, BHENERIRER LED I8 COM Ok ¥ LED O,LEDO-LED7; LED8 O/
E7E SEGENO HEEE,
7Ef5% LED 13##E, MR B AEFEREIEP, COM O RBIFFHF. 51a0i% COM3-COM6 1EX
LED IhgERY COM O, COMO-COM2 {ER&iE 1/0 O, AIUMIATRE
1% COM OMNELE E AL 8 &~ COM, COMSEL= “011”;
1% COM_EN Z7#2&#9 COM3-COM6 & 1, COMO-COM2, COM?7 3& 0.
kA, COM3-COM6 3 LED IhgERY COM O, Higt 5=tk A 1/8. ™ COMO-COM2, COM7 AI{EARE
& 1/0 0.
7£ LED SRR T, LED ORMNEU&EM LA RIE—#E,
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12.4 LED IhgeRY SEG O®E

f#8E LED IThAERY SEG O T B A T &t

1. REENEMIRS, LED MR EHEMERAMESHEE “0” (X LED FHEMEHHIERD);

2. 1% E SEGENO. SEGEN1, SEGEN2 F#&FsaFHNER A LED IkEINEE ({X LED EpEFIHMETR);
3. i%E SEGEN2 Z#F2 SEG OMitiemskE LED ORIRIE .

CMS16S28F A P F#ft

. 7F LED Sf5#ERR T, LED OBk SEG OX % COM O

12.5 LED ThEe BB E

®E LED B REBIEEUTER:

W E LEDADD &85 7 L LEDCS=1, RIFELEHIE;

% & LEDADD HJ 0-6 {L#iEHbiit ;

W E LEDDATA #ii2 CXBFR{E LED Ihee MAVER, HiENA) LEDDATA UF®EA “07);
BEE LR 2-3 K EHTHIEIE;

WETFTREXAHEILE AL LEDCS=0.

o s~ e

LED ZERE$3 AR T A E FNBOHE RS 2 X BRI T 3R

LEDADD LEDDATA
00H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SEGO
01H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SEG1
16H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SEG22
17H Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 Bit0 SEG23

com7 COM®6 COM5 COMm4 COM3 CcCom2 COoM1 COMO

LED P43 fO A EHE XS R X BRI T 3%

LEDADD Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 Bit0
00H 7 6 5 4 3 2 1 0
01H 15 14 13 12 11 10 9 8
02H 23 22 21 20 19 18 17 16
03H 31 30 29 28 27 26 25 24
04H 39 38 37 36 35 34 33 32
05H 47 46 45 44 43 42 41 40
06H 55 54 53 52 51 50 49 48
07H 63 62 61 60 59 58 57 56
08H 71 70 69 68 67 66 65 64
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12.6 LED REEAiELR~ERE

LED s
J51%& LEDO- LEDS8 BYIifiF & —13Ht .. I8

K /\BY LED T &%
12.6.1 9*8 SR

e

S

F‘*F‘*r‘*r‘*ﬁ*

o

“

R

) ) ) ) LEDO

\\ 5 \\ 4 \‘\ 3 \\ 2 \\ 1 \\ 0
. . . . LED1

%% %%1%10%% %#
) ) ) ) LED2

\\ \\ 19 \\ 18 \\%7 %%ﬁ
LED3

%T *%7*£5*%5*$
LED4

%% %fﬂ%£4%%ﬁ¢$
. . . . LED5

\xJE \fos \fo \xJﬁ \x)fw
: _ _ _ LED6

\\T \x}f \\Jf q«}rw q«%&
. . . . . LED7

kl \\ 61 \\ 60 \\fg \\%8 \\%7 \\%ﬁ
LED8

%#

Q\#s »3\#7

‘52$

>

LED9*8 s 4 [&]

AT HF 9*8=72 MNKT, FAHix % LEDO~LEDS, 43I%R 00H~08H By EF1htit, fFaE
EECE COMSEL<2:0>HU{Ei%$E 5*4. 6*5. 7*6. 8*7. 9*8 HA[G]
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12.6.2 8*7 SMREE

. . . . . . LEDO

° ) ) ) ) ) LED1
%%1%%3%%3%%ﬁ%%;%%ﬁ%%

. . . . . ) LED2
Q\ 22 Q\ 21 ‘3\ 20 Q\ 19 ‘3\ 18 ‘t\%? ‘?\%6
Q\ 30 Q\ 29 Q\ 28 Q\ 27 ‘3\%6 ‘5%5 ‘?\*4

_ ) ) - ] LED4
Q\ 38 ‘r\ 37 ‘?\ 36 Q\fﬁ ‘3\%4 %%’% %#2

. . . . . . LED5
‘r\ 46 ‘r\ 45 ‘?\%4 %T& ‘?\%z ‘?\%1 Q\%O

_ _ _ _ _ ) LED6
‘r\ 54 ‘?\TS Q\kz ‘?\Tl ‘?\fo ‘?\%9 Q\%S

. . . . . . LED7
‘r\ 62 Q\Tl ‘?\ 60 Q\fg Q\%S ‘t\%? ‘r\%b

LED8*7 s [t
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12.6.3 76 REREE

CMS16S28F i P ¥

. . , , , LEDO
E R E R R %
. . . . _ LED1
‘r\ 13 ‘r\ 12 ‘r\ 11 Q\ 10 ‘r\ 9 %%
. . _ _ , LED2
\\ 21 \\ 20 \\ 19 \\\ 18 \\%7 ‘\\%ﬁ
%—~ %~ %~ %i~ . : LED3
\\ 29 \\ 28 \\ 27 \\\%ﬁ \\%ﬁ %*4
_ _ : , LED4
‘r\ 37 ‘r\ 36 Q\fa %%4 Q\#\% %#Z
. . ; LED5
\‘\ 45 %%1 \\T? ‘}%2 \‘\%1 \‘\%ﬂ
: . . : . LEDG
‘r\ 53 %%2 ‘}Tl ‘?\ 50 %%9 %*8

LED76 /&% &
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12.6.4 6*5 SEEREE

. . . . LEDO
FEEER
) ) . _ LED1
TA x\% ‘:«JE \\JE Q\JF*
. . . . LED2
‘3\ 20 Q\ 19 ‘\\% ‘\\%7 %%6
%—* LED3
‘\\ 28 ‘\\ 27 ‘\\kﬁ ‘\\%ﬁ %#4
%—* LED4
‘3\ 36 Q\To Q\kzl Q%& Q#z
: : _ _ LED5
Q\ 44 \‘\Tﬁ. \‘\%2 \‘\ 41 Q\%O
LED6*5 f5 i [&]
12.6.5 54 mEREE
. . . LEDO
) . _ LED1
Jﬁ Jﬁ Jﬁ %
_ _ _ LED2
‘r\ 19 ‘\\ 18 ‘3\%7 Q\%h
%—~ %—« LED3
‘?\ 27 ‘t\ke ‘3\%5 %*4
LED4
‘?\ 35 ‘}k‘l ‘r\ 33 ‘r\#z
LED5*4 5 [t [&]
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12.7 LE

LED SME#ERT,
LED {T= =,

(1
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9

D R BERR LG

73 0 BY LED kTHRR. LL9*8 miEAfl, BEFHIES LED TR TN X HAK:

#uiit 5 00H E7F/Y Bit0~Bit7 43 3I%F R LEDO i O _E#r54 0~7 B LED «T;
#oiit A 01H E 7589 Bit0~Bit7 4 BIXT R LED1 im0 _E#x25 8~15 B9 LED %T;

#ilik % 02H B E/Y Bit0~Bit7 4> HIxT M LED2 iw O _EARSJ3 16~23 B LED 4T
#iik % 03H B &Ry Bit0~Bit7 4> HIxF M LED3 im0 _EARS J3 24~31 B LED T
#ilik %y 04H B 7E/Y Bit0~Bit7 4> 53T LED4 3w O _EARS J3 32~39 B LED #T;
ity 05H AN Bit0~Bit7 9 BIXT R LEDS5 i [ #5574 40~47 B9 LED £T;
sk 06H E7FH Bit0~Bit7 93Xt LEDG i [0 _E#5S A 48~55 B9 LED 4T ;
bty 07H E 7RV Bit0~Bit7 4> BIxF R LED7 im0 L4554 56~63 B9 LED £T;
Hedk 5 08H B 7FHY Bit0~Bit7 £ BIxtRz LEDS i 0 E#5S )9 64~71 B LED £T.

BNEFER 8bit HIES AR LED im0 LY 8 4 LED AT, ¥R 1 B

LED =it T, @3 LEDCONO ZH7F&a5HY LEDDATM i A] LAk EEXT Rz bk fY ##@ia i /55K,
LEDDATM=0 B}, —M 5 EERS M U 1 )8, —RiEE 8 iR, B—X&xZ 2= 8 1N LED L, KL
9*8 =R, FHERIENTEERTR:

LEDO## 0O £
RS H0~7
EILEDXT

LEDL#S M £ LE D_Zﬁ%‘l:l + LED_Sﬁﬂ“iD *t LE D_4iﬁ‘l:l + LED_SzﬁD *t LE D_GZ%\D i
24815 wSh w5H wSh (o] wSh
| 16~23H 24~31K) 32~3919 40~47H9 48~55HY
HILEDAT LEDT LEDT LEDT LEDT LEDXT

LED7#%0 £
wSA
56~63H
LEDXT

3

LEDS8##% M £

RER
64~71H4
LEDXT

LEDDATM=1 B, —MIEAAR SN HIETHE 2 )R, F—RMEIR 4 (55T, F200HS 4 (1505,

= A Y hY +H-
Bl—X&m%Em=x 41 LED KT, KL 9*8 mfF A, ?ﬂ?mu.dz!lﬂ'l'lﬁﬁj-
s s LED2ix Ok LED3ix O E LED4ix O £ LEDS5## O £ LED6#% O £ LED7i% 0 £ LEDS#% Ok
ParSed P weh weh weh ek we% 2% w2k
TS ‘D " [ ’Té:j‘_‘LE‘D . o 16~1985 —P| 24~2785 |—P  32~358 P 40~43f5 [P 48-51H5 —P| 56-5085 |—P| 64~67H)
#ILEDKT b T LEDAT LEDXT LEDXT LEDXT LEDXT LEDAT LEDAT
A
v
LEDS## O LED7ix Ok LED6I% O E LEDSi#% 0 = LED4ix [0 LED3ix Ok LED2ix 0 LED1ix Ok LEDOI Mt
e R = b 1REH e R (= e R wER E a7
68~71H9 f— 60~63H9 — 52~55H) — 44~47H) (— 36~39H9 l— 28~31H9 l— 20~2389 — 12~15H4 l— g\’\]TEDJ(T
LEDXT LEDAT LEDT LEDT LEDAT LEDAT LEDXT LEDAT
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12.8 LED X F7F2%

LED IRzhINEEtE LSTR85 155127558 LEDCONO, HuiitZ 7585 LEDADD, ¥#EZ 7525 LEDDATA,
MN%i8 557728 COMEN, SEGENO., SEGEN1, SEGEN2,
LED %% 725 LEDCONO

CMS16S28F A P F#ft

A9H Bit7 Bit6 Bits |  Bit4 Bit3 | Bit2 [ Bit1 | Bito
LEDCONO | LEDDATM | LEDEN COMSEL[L:0] LEDCLK[3:0]
RW RW RIW RIW RIW RIW RIW RW RW
SiifE 0 0 0 0 0 0 0 0
Bit7 LEDDATM:  saBE33#iiR =T ik i) ot AR e 1

0: —/MAWAYAE LR 10k, —REE 8 IR
1. —MEERE MU 208, £ 4 AHE, F2REES 4
LR
Bit6 LEDEN: LED #&th{FgE
0: #F LED 153
1:  f$KE LED iR

Bit5~Bit4 COMSEL[1:0]: LED #&#t COM O #i%E# (COMSEL[2]#E LEDADD 178558 5 i)
RGERIAEN SRR
000: 4COM 5COM
001: 5COM 6COM
010: 6COM 7COM
011: 8COM 8COM
100: 2COM 9COM
101: 3COM 9COM
110:  3COM 9COM
111:  4COM 9COM
Bit3~Bit0 LEDCLK[3:0]: LED $fiZ£i%
EREREER EREREER
LEDDATM=0 LEDDATM=1
0000: 16MHz/64 16MHz/1024 16MHz/512
0001: 16MHz/128 16MHz/1024 16MHz/512
0010: 16MHz/256 16MHz/1024 16MHz/512
0011:  16MHz/512 16MHz/1024 16MHz/512
0100: 16MHz/1024 16MHz/1024 16MHz/512
0101: 16MHz/2048 16MHZz/2048 16MHz/1024
0110:  16MHz/4096 16MHz/4096 16MHZz/2048
0111:  16MHz/8192 16MHz/8192 16MHz/4096
1x00: 16MHz/16384 16MHz/16384 16MHz/8192
1x01:  16MHz/32768 16MHz/32768 16MHz/16384
1x10:  16MHz/65536 16MHz/65536 16MHz/32768
1x11:  16MHz/131072 16MHZz/131072 16MHZz/65536
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LED it #7585 LEDADD
AAH Bit7 Bit6 Bit5 Bit4 Bt3 | Bit2 | Bt | Bio
LEDADD LEDCS LEDM COMSEL[?] LEDADDI[4:0]
RW RW RW R/W RW R/W R/W RIW R/W
SNE 0 0 0 0 0 0 0 0
Bit7 LEDCS: LED #iBiEEFaE
0: ZIHES LED #iiE
1. RIFES LED #iF
Bit6 LEDM: LED F3iE=ikiE
0: BEREIEIER
10 AREREER
Bit5 COMSEL[2]: COM i&#F&H &1L, COMSEL[2:0[i% & COM O# &
Bit4~Bit0 LEDADD[4:0]: LED Hbiiti%%
LED #bit3E [l 00H-0AH
7f: 5§ LEDADD HFFHR1ESHEHEEM—25 NOP ES.
LED ##EZ 77835 LEDDATA
ABH Btz | Bite | Bts | B4 | Bit3 | Bt Bit1 Bit0
LEDDATA LEDDATA[7:0]
RW RIW RW RW RW RW RW RW RW
SNE X X X X X X X X
Bit7~Bit0 LEDDATA[7:0]: LED ##&%%&, S\ LEDADD iR bt g%
7¥: 5 LEDDATA H 535S EHBEM—% NOP 155,
LED IhgEZEREHIHEIRZN COM O/= M 3mtET LED OiFHIE &E8F COMEN
AFH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
COMEN | COM7EN | COMG6EN | COMSEN | COM4EN | COM3EN | COM2EN | COM1EN | COMOEN
R/IW R/IW RW RW R/W RIW RIW R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 COMxEN: COM O/LED OIh&Ei&E
0: Xt COMx d/LEDx O A& I/0 O (x=0-7)
1: %R COMx O/LEDx M3 LED Ih&E#s COM O/LED [ (x=0-7)
7F: 5 COMEN FHEHRIESEEEEM—5 NOP 5L,
LED IfgE SEG O#FHIE 785 SEGENO
AEH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SEGENO | SEG7EN | SEG6EN | SEGS5EN | SEG4EN | SEG3EN | SEG2EN | SEGIEN | SEGOEN
R/W RW RW RW RW RIW R/W R/W RW
SNiE 0 0 0 0 0 0 0 0
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Bit7~Bit1 SEGXEN: SEG le““iﬁﬁ
0: IR SEGx O AEiE I/0 O(x=1-7)
1:  %tR SEGx O% LED ThaEl SEG O (x=1-7)
Bit0 SEGOEN: SEGO [/LED8 OIhgeis
0: Xt SEGO O/LED8 O A& 1/0 O
1: %} SEGO O/LED8 O LED Ih&eRy SEG M/LEDS O
3¥: B SEGENO H7EFs565 FEEM—% NOP 5%
LED IfgE SEG O#xH|E 735 SEGEN1
ADH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SEGEN1 SEG10EN | SEGOEN SEGSEN
R/W R/W R/W R/W
ShE 0 0 0
Bit7~Bit3 kA
Bit2~Bit0 SEGXEN: SEG OINEEEE
0: fR SEGx O I/0 O (x=8-10)
1: % SEGx % LED ThAERS SEG M (x=8-10)
: 5 SEGEN1 HEHRIESHEEEEM—E NOP 55,
LED IfgE SEG MO/LED ORI RITH|ZF 785 SEGEN2
ACH Btz | Bitt | Bits | Bi4 Bit3 Bit2 Bit1 Bit0
SEGEN2 SEGDRI[3:0] LED_DT <1:0>
R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0
Bit7~Bit4 SEGDRI[3:0]: SEG OIRzfEMR/LED ORBRIEE

0000: SEG OIRzNERA/LED OREEFRA 0

0001: SEG OIRzNEEF/LED OREEFRA 2mA
0010: SEG OIRzNEEF/LED ORI A 4mA
0011: SEG OIFzNEER/LED ORI FA 6mA

1110:  SEG OIRFHEA/LED OHRIHEFRA 28mA
1111:  SEG OIRzfHER/LED ORIERA 30mA

Bit3~Bit2 ENi]
Bit1~Bit0 LED_DT<1:0> LED =f44E5 SEG %L XA EE AT BlE L
00= 1=
01= 1us~2us
10= 2us~3us
11=  4us~bus

7¥: 5 SEGEN2 HEHRESEHEEEM—2% NOP 5%,
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s Cmsemicon’

13. BRARZIRPYELZZE(USARTO F1 USART1)

BRARLISHW %S (USART) #HRE—NEIT /O BISINE. ZIEREIERERNITESERHIEFHIIT
T XA S BITRIREMAT L RN LA RS BT FRMBUBE M. USART tAlfRAHITE
{530 (SerialCommunicationsinterface, SCI), ER#ACE AEES CRT KinfMN AT EHFIMEIBRER
ENTHFSREG; WATLIHECE AEES A/D 5 D/A EREER. $1T EEPROM F/ME s H 8 FHLRERF
NIEFEG. STBRENEARNBEASREGFERFENATNG, EFEXRESHMTREINBRE

o

7E: USARTO #1 USART1 TheEsee—#, UTEDHASF, xERO, 1.

USARTx 13 B & I R IhRE -
& EWIHHEEFER
& BFETGHEME
& WEFEFHGNEHE
& BRI IR
® ENTRIEMEMER

A FAKE mIZ7 8 fisk 9 i
N EER AR
FWIEIFETER
ELHENXT, AI4RIERT iR

L 2R 2R 2K 2

AT 13-1 F1[E 13-2 3 USARTX Y% 2 HUAEE] .

S5
iR B TXXIE

| TXREGXH & |—>|T><x||: il

I

s ] TXXICKX3 I
| 0 | — sz —D<

TRMTx SPENX

TX9ENX

BEFRRE R

TX9Dx

SPBRGXx fZ5na% x4 | x16

E13-1: USARTx%XHEE
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OERRX RCIDLx
SPENX I I

____________________ .

RXX/DTx3| y RSRE 7% Lsb |

DX simEmdnissl —>  #iEmE sifr| @) 7| . | 1| o | |

|

L PRI RN PN U —— l _______ ;
IR RRE R RX9ENX

|SPBRGX|—>| +1 |—> EhE | x4 | x16 n

SYNCx 110

A 4

| J FIFO
RX9Dx| RCREGxZE 7788

8
iR R

RCXxIE

13-2: USARTXIZWHEE]

USARTx {RAVIR(EZIEITE 3 MNEFRITHI:
® LXK HIEESR (TXSTAX)

® WK AIEHIFFRE (RCSTAX)

® CHFEFEITHIFFSR (SPBRGX)
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13.1USARTx BH#ER

USARTx £ ¥REARYIFER (non-return-to-zero, NRZ) &3\ & EFIEWiE. £ 2 fhea F i
NRZ: X% 1 #UIBAIHY VOH #:5K7S (markstate), F{X3E 0 BIEALAY VOL =HIRZES (spacestate) . %
A NRZ XN ELE L EHEENBREAR, BB RFZUNEE, MASELZETEMIGIREHE
BY{E. NRZ ZZimAERSRKREZRN. SMNEEMNFHFHEFE—NERMA, FHEREA 8 MM 9 MR
M—AMHBIMERUEFHLENEFLEM. BRAMERLTEHRE, FLEURRRTHRSRKES. RERANYIE
BRA 8 L. BNKEMAIFERTE N 1/ CREER). A EEH 8 /16 UKIFRL B THTE T RS R
AT X 0 Bk e L B

USARTX Bt & IEFIZUL Lsb. USARTX BI&L XSS FIZNERETIRE E REEMN A, ERAHERNEE
BRAEFE . BHAHFEFERE, BAUAREEI GERIEARE 9 MURAD .

13.1.1 USARTx B ER*H

12-1 Fi7R A USARTX R iX2R00HEE . ZEBMDREBITAERUSHFSE (TSR), 25 FHE T8
B, TSR M TXREGx & %48 2 17288 5K U .

13.1.1.1 {FEERIERE

WA B T = MEHIAERE USARTX £1%28, AT RH18E:

® TXENx=1

® SYNCx=0

® SPENx=1

® RiZFTAEM USARTX I TF HERINRTS

15 TXSTAX S7E28 TXENX iLE 1, fF8E USARTX £iX22 8. 1§ TXSTAX 7MY SYNCX {irsE
%, 1% USARTx BLE B TR L1k,

3

1) #4%% SPENx {i#0 TXENX L& 1, SYNCx iiEZE, TXx/CKx 5| BshBLE AL sIH, kH

EEHMN TRIS AR
2) %49 SPENx fi#1 CRENx fiLE 1, SYNCx fii;EE, RXx/DTx 5|8 BEIECE HIMASIH, TH

EEHMN TRIS IAKAES.

13.1.1.2 KERE

6 TXREGX HHEH/BEAN—NEN, UBHLE. MRXEZFE—NFEN, XBI—NFEHFEL7TEM
TSR $#5i, TXREGX FRIBMBES I ENAIXLE TSR H5788. AR TSR R {NREE NI EI—FSF,
HF ARG REAE TXREGX 1, BRLXEFTR—FFAMELMAILE. AR, EFLULSETEREE—
N TCY, TXREGx M BRHERIGHIEHE] TSR, HHIEM TXREGX 5= TSR /&, MEIFFIEHITE
YaIL. BIBRLLFE AL FFIRI &L
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13.1.1.3  KREFERE

HE{FRE USARTX % %85 B TXREGX & BRLEHIE, I TXXIF FEHRELE 1. BaNER, R
BY TSRILTREFRM TXREGX FEHINFF L ENFFETE, TXXIF LA LT EFRS. B TXREGX
B, RIBEEE TXXIF #5351, TXXIF EEESENE 2 MaESEREE. £5 TXREGX B A&
TXXIF SIREI LR . TXXIF ARIEAL, TEERREE 1 3EF.

Al@ITNE TXXIE B R IFALE 1 £3F TXXIF . A, RE TXREGX A%, FF TXXIE £ IFMATIK
IS TXXIF FRELLE 1,

MR B L EBIRRHERA BT, RAESSFLEREN, 1IE TXXELE 1. Y¥FLENRE—NER
BN TXREGx &, 1§ TXXIE FHi R iFEE.

13.1.1.4 TSRKE

TXSTAX HEa5H) TRMTx i35/~ TSR HEHFAIRT. TRMTx (LA RIE. & TSR HiFss AEAT,
TRMTX #E 1, HBEFHMN TXREGX {£#iF) TSR Z7F=0t, TRMT #55F. TRMT RIS TR,
BHIFFAMM TSR HE5B AL, REENTENZESZANE X, R AXRAEEIZAKRFAE TSRH
K7,

E: TSR FEFEHFHARMRG BN BIEF I, BHATEERTREITE.,

13.1.1.5 XRiE9[FEH

USARTx 3#¥ 9 MIFRF AKX . 2 TXSTAX 7725080 TXOENX L& 1 B, USARTx ¥BEENMELEF
TFRY 9 iL. TXSTAX HF7FEER) TXODx LA 9 i, BNEEHIEAL. H&i% 9 HUER, SHAEE 8 MRIK
I TXREGX Z 81, B TXODx #iE{i. ZEEN TXREGX BERESIM NG 9 MIBA{EHZ] TSR 4
HFEH

www.mcu.com.cn 87 /157 V0.5.1



g Cmsemicon’

CMS16S28F A P F#ft

13.1.16 RERHLRE

1. #aik SPBRGx &R, LRBIABHPESFER (B2 “USARTXEIFZE .4 % (BRG)” E
™.
BITIF SYNCx i FHIG SPENX L E 1 RS £ 0.
WMRFE O MALIE, 35 TXENXFHILE 1. HIRWERIRE HHITHEUAQMIET, IFHIRMAAIE 9
L& 1, xR 8 MIREURAL AthiL.
. B TXENXIZHIALE 1, FRERE; XIS B TXXIF FHiREME 1.
5. WMRFEAFUT, ¥ TXXIE PEFRIFAE 1; AR INTCON ZHF:580 GIE 1 PEIE itb & 1 J4:2B8)
FEE AT,
. EERERAE O IBUE, £ 9 RINIZMEN TXODxX HHR L.
7. 158 (UKIBKXN TXREGX HER AL EHIE.

EATXREGX I_! % %
71
|
! (
BRGHit |
G — | [ I L \ S_l L] ! L]

v

|
|
TXX/CKx5| B |
\ EﬁéﬁK Bit0 >< Bitl ><jj X Bits [/ i
F1 ((

Lo

1

|

|

|

|

|

| ¢
—1Tcy
|

|
|
TXXIF{iL 1
(B EAE ) ] |
BETARRR) :
TRMTX{iL F1 e |
BREBAEE B BE SR |
Bmasina) () () o
13-3: REXKIE
SATXREGK [ |:| (L
FY =4 )
(
BRGHA
Blmm — | L BS_I I A I N B

|
|
:
| [
TXX’CKxg'”*";‘_\Eaaﬁj A B X s ><j\ X Bit7is i 2l £ Bio
TXXIFfiZ b ! =1 > F2
REEAFE _ Aoyl e | - N ' il
BEHE) !
TRMTxAL ; L T M) 2
i rie F2 —»
(rienlins — REBUBEE (| RIS
BEHE)

13-4: FH%RE (BEH)

i ARFRIERTFRESENLIX.
ESLAZENEEEREAT, FH TXXIF frEkFIB 2B LUE TXREGx EAARE, MEEAESA
TXREGx fg, BXf TRMTx gt {73, tnRA 1 B3 TXREGx #HITZXBN.
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fl: FERE(EER)

INTERRUPT_USART_SEND
MOV A#0X10
ANL A,PIR1
INZ $+2
RETI
MOV A, #0X40
MOV TXREGO,A
MOV A#0X02
ANL A, TXSTAO
INZ $+2
RETI
MOV A#0X40
MOV TXREGO,A
RETI

FIBT TXOIF #R5 R & A 1, 790 MBkH %R

040H A& ERIEHE

BEZELZFABTEN TXREGO

FI|iF TRMTO #r5 28R 1, 79 0 WPk IZ - #i R #

1% 040H EFMMEE TXREGO &, #HITIRBA
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13.1.2 USARTx RBHEUss

STEABERT RS-232 &%t. & 13-2 44 TR AMER . £ RXx/DTx 5| B LR 8 R FnoRzh %
BIRE B, BIRMEBEEIFRLERE— 1L 16 FEFREATIEMENSRBALE, MBITHEBLETEFS
(ReceiveShiftRegister, RSR) MPALLRFETE. HFFHFHIEEB 8 sk 9 BB BANE, MLEFEA]
EE—1 2 ZEFHENGED (FIFO) £435. FIFO 25 RSN 2 NN FEHTME 3 NERFRRIR
i, SRRV EFIEREIREIRIZHA USARTX #EULES. FIFO 1 RSR HFE RN e EZARIEFIHI.
BT RCREGx F Fa5ih el 2 A28

13.1.2.1  feaeiies

ISR E AR = MRS USARTX 038, MUBT S 54R1E.

¢ CRENx=1

€ SYNCx=0

¢ SPENx=1

IR E At USARTX SR FRIAMRAS . 1§ RCSTAX 177284 CRENX L 1, 4% USARTX
TEUER R . 4% TXSTAX F7E83H) SYNCx B, BLE USARTX LIAFRLS#HIE.

&

1) 4% SPENx fiL#1 TXENx fiLE 1, SYNCx fiiEE, TXx/CKx 5|t BB E RiaEsIH, *
EE BN TRIS AATRES

2) Z4%% SPENx {iufl CRENx iLE 1, SYNCx iiEZE, RXx/DTx 5|t BB ERMASIH, T
EE BN TRIS AATRES

13.1.2.2  FEHEE

BWSRERREREBERERE—MIN B RIBERFR . F—MI, BERARIBMN, BER0. B
RS BB R AMURTE, BlREMMPOMIE, REZNEENAT. MRZNAAE, BERE RS
HFBWZFR, MASFEER, HAREERERMANTHEE MRERMTRIEE D, NEBERSE
BT —NSEREALATE], BIAT—MME. BHEZMERIHZAEHI TR, FHENARELER O
3 1 A\ RSR. EEiZid1E, BEIERABHBAAREHFEETBA RSR HEE. MEKE—MIH
AHEFRAERBE., HAAELEN, B2 1. MRHIRREBEREFIEMAOMERER] 0, MIZFRFAIM
ERIFEEE 1, R, ZFANMERGESES.

LERWRI M EHIBAMNELLAE, RSR FRFFASW I BAMEHIZ] USARTX AIIZIL FIFO 4% RCxIF &
WiiRSALE 1. 1Bid15 RCREGx HF854 FIFO &IimMF % H FIFO.

E: WRBW FIFO i, NANRERMEHNHEMTFR, ERNRHFHHER.
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13.1.2.3  {EULHET

RE(FHE USARTx $2ULEs B 1R FIFO IR BRIEHIE, RCxIF REIFREMFESE 0. RCxIF il
FREMLARIEE, THEREGE 13T,

WIS TR BRI E 1 3k 215 RCIF Hlf:

& PIE1 3 PIE2 F 72880 RCXIE A 2144 ;

€ INTCON Z7Z8H PEIE JME B S 1L ;

€ INTCON ZHE258 GIE £/ H 721F4L.

R FIFO hBERIEHIE, TP RIFMAVIRSIE, #£4% RCIF hEifREMAE 1.

13.1.2.4  $EWnsER

U FIFO ZAs5h BN EMFEHE— MM IRIASAM. WiiEiRiE R EARET BN 1EWEE
1B,

B RCSTAX Z 772589 FERRX {i 3% BUMI$E 1=K 7S

mitEiR (FERRx=1) HASPRILBEWEZHZER. £FEEZF FERRX i,

EE RCSTAX Z 728219 SPENX 12 E i USARTX, H384555E FERRX fil. 5T RCSTAX ZHEEH
CRENx £ 58%)/5%E FERRX fiL. WEIRAFGASF=E .

E:
1) EREMEEIRIRT, ©9i7EiE RCREGx HFF8 2 /G A% FERRX fi;
2) MR FIFO s BRIEINF A MR, 8% RCREG T 2/EF FERRxX fi.

13.1.2.5 IFPCRHEIR

W FIFO ZMEELURTE 2 NFERF. (BRI FIFO 271, BWERIEENE 3 MNER, Na~4E
ARHEEIR. kAR, RCSTAX F7F88H) OERRX (£ E 1. AJLUEE FIFO A5 NH=EST, BREEIRER
2B, TEEREWEMES. TTLURITEE RCSTAX S 77524 CRENX 3@ iT;5%E RCSTAX B E M
SPENX fsii{# USARTX Sk 5 IR,

13.1.2.6  1EUL 9 I=FFF

USARTx 3 #F 9 (U #EH2UT. 1§ RCSTAx FFa7HI RX9ENX & 1 Bf, USARTxX IHEEINENFFF
#9 9 iIF A RSR. @77EiE RCREGx FHYE 8 iz f5, 1EX RX9Dx Bl
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13.1.2.7 HHEUGEE

1. #Etk SPBROx FfFes, LURBIIRAVERFR.
(GRS “USARTx EFFRE %R (BRG)” &)

2. Y5 SPENx L& 1, fFREHRITIHO. LIEET SYNCx IAITR HR1E.

3. WMREZHH, 1§ PIE1 8 PIE2 7722 $#) RCxIE £IF1 INTCON Z7728H0 GIE 1 PEIE & 1.

4. NRFERUL 9 IHIE, 1§ RX9ENX L E 1.

5. %% CRENx fiE 1 fFaEsz.

6. H—NEM RSR EHZBIEWEDER, 18 RCxIF hEHREME 1. IR RCxIE lf it B
1 45 7= 4

7. 1% RCREGx &77a%, MIBLE MR IREIEIZIAY 8 MRBIBAL.

8. ¥ RCSTAx 7SR BUEIRARENIANGE O (U BUEAL (ANRIFERE 9 RIBUEEEID) .

9. WMRELHEGEL, BITEF CRENX IR ERELIEE OERRX #Ri5.

X ow/mesin oo X | N CTaT
SN L [ L [ L |
ot rtalit ) ) o Ay D E—
i | RcrEGX RCREGX !
RCIDLx | —
() () |
BN () () : () () () () :
X ([ (! )
() ) )] ) )
N ( ( | (O —
OERRXfL ) ) ) ) ) >
CRENXx ( ( ( ( ( (
) ] ) ] D) -
13-5: SFH1EW
F: ARFEZERE TE RXXDTX MIASIBHER=1NF211ER, £8 3 MNF/EiEE RCREGx (GEWE
A2g), 58 OERRx G#d) e 1.
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13.2 R LHRAER R PERE

M RREARRHERE (INTOSC) Hiit. {87 VDD SURE A, INTOSC & SEMEER,

NS EZEEMRLRTFE.

13.3USARTX X & 778

RIFRTS ) F 1775 TXSTAX

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TXSTAX CSRCx TX9ENX | TXENx SYNCx SCKPx TRMTx TX9Dx
RIW R/W R/W R/W R/W R/W R R/W
S{iE 0 0 0 0 0 -~ 1 0
Bit7 CSRCx:  AhiBikiRAL
SEER F#EE
BEZEEW
1=F#F#ERX (BAAEE BRG AR HES)
O=MZNRR (FBIMNBRTSIE = E R o)
Bit6 TX9ENX: 9 %k iE(FRENL
1= EEFOfIkiX
0= #EF8MkiIE
Bit5 TXENx:  &EFERENAL(L)
1= {FHEE&LE
0= Hib%i%
Bit4 SYNCx: USART #R0E$EAL
1= [EHER
0= RFB&HER
Bit3 SCKPx:  [E)2Rd AR M e 434
BHER:
1= HFEFFTHEF IR 54 £ 2] TXXCKxX 5|
O=E B HIRF & IEE TXXCKx 5|
BEZLE
O=7ERT$h EF AR EIR
1=7ERT$0 NP BIE IR
Bit2 PNz
Bit1 TRMTx:  &EBNEHFFERIRESA
1= TSR K=z
0= TSR Hi#%
BitO TX9Dx: AIEXHIEAIE 9 L

QIS childk- E i Ve Ay sy v

*: EH#ERXT, SRENX/CRENX £8 2% TXENX H{&.
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FUWCIR S FNIT & 7788 RCSTAX
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
RCSTAX SPENx | RX9ENx | SRENXx CRENXx RCIDLx FERRX OERRX RX9Dx
RIW RIW R/W R/W R/W R R R R
SNE 0 0 0 0 1 0 0 0
Bit7 SPENx: B1Tim O gL
1= {FRERITIHO CIF RXx/DTx F1 TXX/CKx 5| BIEL & Jg 1T O 51 B
0= Zib&iTHO (RBESMKRE)
Bit6 RX9ENXx: 9 fiZEUST{ERENL
1= %#HE 9 {iFI
0= i%#¥ 8 [iFX
Bit5 SRENx: BFH5EIERENL
SEER. F#EE
E#H E TR
1=fFEE B FTHIFE
0=2%1F B FH5 K
BSERE B EIZAL
Bl NEER: E=E
Bit4 CRENx: E&EWIFERE(L
FHER:
1=fF BRI
0=2% 1K
FlHE:
1={FREELIEN E RS T CRENX {88 (CRENX B2 SRENX)
0= - FESHEIN
Bit3 RCIDLx:  $EUWZS RFRENL
SHER  1=ERETR
O=C RN EIHCIAL, RS ERWEIE
EHER: EEE
Bit2 FERRx: Mi$&iR{iL
1= MH¥ER (A@idiE RCREGX FEREHHER T —MERFET)
0= BAMEIR
Bit1 OERRx: IR
1= EER (ABEEE CRENX /ER)
0= EAREER
Bit0 RX9Dx: EWEIEIEAIEE 9 1L

KX IES F8E TXREGX

SR A] LR Sl AR S BB, WA A P EITESE

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TXREGX
RIW RIW RIW R/IW RW RW RIW R/W RIW
S4E 0 0 0 0 0 0 0 0
B HHE S 788 RCREGX
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
RCREGx
RW R R
S4E 0 0 0 0 0 0 0 0
www.mcu.com.cn 94 /157 V0.5.1



s Cmsemicon’

CMS16S28F F it
KRR E 1737 SPBRGX
Btz | Bt | Bit5 Bit4 Bit3 Bit2 BitL | Bito
SPBRGX
R/W R/W R/W R/W R/W R/W RIW R/W RIW
ShE 0 0 0 0 0 0 0 0
BT RMIAE 735 BRG_ADJX
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BRG_ADJx | EN_ADJx ADJx <4:0>
R/W R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0 0
Bit7 EN_ADJx: EFFERREEFE g
0: TfFge
1. fFEE
Bit6~Bit5 FH
Bit4~Bit0 ADJx<4:0> EEFERMIAE

E: RBERMATERBERSEN TR EN_ADIx=1 7B, RPRATEL.
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13.4USARTX H45ELHE S (BRG)

EHRHFERLZERE (BRG) 2—1 81, EATX#F USARTX MFELMED TIERK.

SPBRGx & 77881 BRG_ADJx H#728M1K 4 (I FEIRE BRI THER TR E R 2209 B HA.

#1311 BETHERBERNAR. AR 1 AR B RERMIAT TN — M E TR ME S RIRE
B9~ 151

#1322 Mk 133 PALH T ELHTEFNEMESEX THHREUEIFENEFRIREE, ETEE
H.

[5) SPBRGx HEH/IMBEAFERLFH BRG ERNEEM (FEFF). XA BRGC TEFFEME
it o R AT LASE HE FT B R R

NMRAGRMERYNIZBE P LE TEWL, FTRSFEREEERISEEESR.L. ATERLLE
M, BZ#E RCIDLx AR SIAMHIRSE RG AT /I, HBUIRIEL T RRKE.

AKX 1 HERFRIRE

3T Fusi 8 16MHz, B#RE4EER K 9600bps, FHAERFTHA 8 i BRG AIgEf4:

gt Fhsi
B R = 15 SPBRGX] + 1)
KR SPBRGX:
Fusi 16000000
_ BfEEEE 7 9600 _ _
X= T 1= 76 -1=[103.16]=103
16000000
HEREFER=———=0615
16 (103+1)
. TERFER-BARREE  (9615-9600)
RE= = =0.16%
= ERRE 9600
= 13-1: FEHERANR
[ig=k USARTx &= BEFERNK
SYNCx EN_ADJx
0 0 F Frsi[16(n+1)]
0 1 5% Frsi/[16(n+1)+y]
1 X E$ Frsi[4(n+1)]
12BA: n= SPBRGx ZHFa3HIME, y=ADJx<4:0>HI{E.
* 13-2: FEEATHIERFE (EN_ADJx=0)
SYNCx=0
Birg =R FHsI=16.00MHz
SERRR TR =RE (%) SPBRGx {&
2400
9600 9615 0.16 103
10417 10417 0 95
14400 14492 0.83 68
19200 19230 0.16 51
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CMS16S28F B R+
#< 13-3: BHEXTHUERIE (EN_ADJIx=1)
SYNCx=0
BFREFE Frsi=16.00MHz

SHUV RS RE (%) SPBRGx {& ADJx<4:0>1&

4800 4800.48 0.01 207 5

9600 9603.84 0.04 103 2

19200 19207.68 0.04 51 1

115200 115107.91 -0.08 7 11
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13.5USARTx E#H1E%

FIXHITEEEERERF—NEEFHM— IR INFHNRE T EIEFHE S E R R
WAL REEEE, HFARGPHAARTRENM. NSISRATTUER Y, EtTEABRHLER
o

ERPEXT, A2 FEStk: WaBIRELME L. R EMA EITRERHAINBITH, BEE
BITHASH HENA ML EBAEFR. EARRNEKEL, RURSHRERERAFERNIAR.
FMTZIE: EEF[UFMMEFEHE T LR L ZHE, BEENEERIRZITIEWE %1% . USARTX BEATIL
EREiEast, WRLUERMNENREH.

El$ % &L HERRBAFFLEL.

1351 RHEFRER

THIIA RS USARTX BB AR 15181k
SYNCx=1

CSRCx=1

SRENx=0 (AT %3%); SRENx=1 (FTFIEHD
CRENx=0 (FF%i%); CRENx=1 (FF#H0
SPENx=1

L 2R 2R 2R 2R 4

1% TXSTAX ZH7E2E00 SYNCx L& 1, TAI4% USARTx Bt B T REIZS#{E. 1§ TXSTAX ZHEERI CSRCx
fLE 1, HEEEERNTIEREMG. ¥ RCSTAX FF25M SRENX 1 CRENX iL;EE, MRRSESEHLT LIZE
X, BENBHE S AEWER . 18 RCSTAX 50 SPENX iiE 1, {#FaE USARTX.

13.5.1.1  F¥EREh

ES RGN E ARSI AR SRR, BB AR MAE TXVCKX 3% ER
2. L4 USARTx #EL B HE S &£ ISR IERT, TXX/CKx i HIFENEE BaI{FERE. BITHIBMES/
B EFABEENE, UBRENETEEEN. SMRBANMEA—EER, 52 08RAM A~
£ Z /BT EE .

13.5.1.2 ErehiRit

SEEIR AP AR M IE IR LS Microwire 322 . BH TXSTAX B 772219 SCKPx L EAT§h#R M4 . 1% SCKPx
I8 1 B ERARSREANSHET. & SCKPx (LE 1 B, BUEESIMHHNTEELENT. BFF
SCKPx i, &tz MRS IEE RREBE . LH5F SCKPx fiuff, #HIEAES IR EHABREENT,

135.1.3 RHFEELE

FZR Y RXx/DTx 5B #iE. & USARTx BLE AR L EIT L X RIERT, 2[71HHY RXx/DTx F1
TXX/CKx it 51 B ZhfERE -

6] TXREGX HHFBREN—NMERFFIELE. R TSR RNRGEEBAIBAET—FF, FHOFHFEER
#7E TXREGx #, BRAEFTRI—FMAFIEMAALE. MRXZE—NFH, HFH—INFHELTEN
TSR F# i, M TXREGx FHHIBEWSIENEHNE] TSR HF8E. HFTM TXREGX 1£4i2] TSR F& 3R]
Fia &k EEE. SMERMETENMN EAALERT, HRFEY, EET -8 EAERLE.

E: TSR FER[IARMF R KIEFMEED, EARREEENRIE.
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13514 RHEERLEEE

1. #14a1k SPBRGx HFFa, MARSITHEIUETTE.
(FES “USARTX B4R A4 2E (BRG)” ET)
1% SYNCx. SPENx #1 CSRCx L& 1, {FatELEIEHRITIHO
1% SRENx #1 CRENx iiEE, ZIHEBHER.
1% TXENx L& 1 FRELEER .
WREFELIX 9 UFFF, ¥ TXENXE 1.
EEZDHT, 1% PIE1 5 PIE2 77885 A) TXXIE fi, WK INTCON ZF 7288+ /Y GIE #1 PEIE L&
10
INRIEIFELIE 9 LFFF, RIZIFE 9 A EIERAN TXIDx L.
BITIEHIEEN TXREGX R AL %

CMS16S28F A P F#ft

R

© N

RXX/DTXZ | X B0 X Btz X Bitz ><j D Btz X Bto X Bz X DS X Bit7
TXX/CKX3| B ) ) ) )

(SCKPx=0)

TXX/CKX5| B
(SCKPx=1) ) ) ) )

SATXREGX I I (( ((

5% . — ) ) ) )

TXXIFfL ((

(FRARE) () () ) )

TRMTx{E — () () () () l—
TXENxfiz —1 ( ( (( 1

13-6: [EFH&iX

RXx/DTx3| ] X__Bito X Bin X Bi2)) X Bit6 X Bit7
TXXICKXE| B M ()_/_\_/_\'—
|
|
BATXREGx& 735 J_! () () |
| I
| I
- ' (( |
TXXIF{iL
|| ) |
TRMTX{iL
T V)
|
TXENX{L Q

B 13-7: EF%E (@id TXENX)
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13.5.1.5 R EFEEE

7£ RXx/DTx 5|BI#E##E. & USARTx BCE AEZ EITHWAT, BanZE 2489 RXx/DTx 5| BIaYH
HIREES

ERISERT, BRFEgEsE (RCSTAX HF8H SRENX i) sHiEEHEWIEEE (RCSTAX HF
2210 CRENX i) & 1 {£REHEUL. 248 SRENX & 1, CRENX iiEER, —MNEFEHFPE S OBIRLHM R &t
FFEZ VR ER. — 1N FERERSERE, BaEZE SRENX fil. % CRENx B 1 B, =5 E8r, &
E;5%F CRENx ALk, 1R CRENX E— N FRMEMIIEREE, N CKx BT BMEL, HEFIZATE
HIFFF. IR SRENx F1 CRENx # & 1, MHE—NFFRHEMITTRET, SRENX I#E%E, CRENx k.

1% SRENx 8¢ CRENx {ii & 1, BahiEi. 7& TXX/CKx Bteh5 | MES R TR ERAE RXx/DTx 5B _ERY
R, FHEREINBIBBNIERBAIZSEE (RSR). 4 RSR S| —NEBFHE, 18 RCxIF L8
1, FHEHBA 2 FHIZW FIFO. 1ZUW FIFO &R IIUHFITHIE 8 AL AiEIE RCREGx i$Hl. REZI
FIFO RBXRIEFH, M RCxIF AIFHRIFE 1 KT,

13.5.1.6  MEgh

G HIEENE R SEIR&LBIZAM I RS, G E AN HIEI TXVCKx Z_ ERIRTHE S,
LB HEL B HEIS M &% S EBERIERT, TXX/CKx 3IBIRYMIHIRENEE Baht 21t . RITHIBMIERMES
HEENT, URREESIRHNEEEN. SMEMEARREEEE—AHEE, EEZ CBERMELH
AL THEWLZ D BT

13.5.1.7 $#FEWCRHEBIR

UL FIFO BRI LURTE 2 MNFEFF. 78iE RCREGX LLifiE) FIFO 2 Hil, &Eiiisifs|®E 3 M F
7, MIFEAERHEEIR, A, RCSTAXx 728 H) OERRX iI£E 1. FIFO e BEASHWHT . AL
SEL FIFO 83 2 NER, BRI IRWIERE, TRBEUHMTRN. R@dEmaL e, %
OERRx iIiEE. MMRL4EFER, SRENX iLAE 1 IR7%S, CRENX fIAEERAES, NiBidik RCREGx &
BREREIR. WRBLE, CRENx BE 1 1KE, MATLUEE RCSTAX F 75 CRENX s EF
SPENX fiZIAE fif USARTX, MMERREIR.

CMS16S28F A P F#ft

13.5.1.8 1EUL 9 I=FFF

USARTX X#HEUN 9 IFFF. 2 RCSTAX ZF7F85A0 RX9ENX i E 1 Bf, USARTx EFEWBIMNENER
B9 O L EIEFEN RSR. LML FIFO L2485 EY O [ #iiERT, #M7EiE RCREGx HY 8 MRz fE, 1EE
RX9Dx #4B{L .

135.1.9 [REZEEEWEE

#a1k SPBRGx FFs, LURGHRAVRYFER. (F: @9 E SPBRGx>05H)

1% SYNCx. SPENx #1 CSRCx {iE 1 fFaeRLEHR B ITIHO.

fA{R1% CRENX A1 SRENX {iI;5%E.

WERERAET, 1% INTCON F77880Y GIE #1 PEIE L& 1, F4% PIE1 5 PIE2 & 75289 RCXIE i
HE 1,

INREFERW 9 LFFF, ¥ RXENXIE 1.

1% SRENX L E 1, BaiE, =1% CRENX L& 1 {FEEELIEIN.

YFFHEWGEER, 1% RCXIF REIFREALE 1. MR AIFAL RCXIE B 1, BEZHE—/ i,

rw NP

o o
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8. 1% RCREGx HF=37ABUZILRIRY 8 A #E .

9. % RCSTAx FfFERLASRENEE O MURAL (f£RE 9 IR, FHFIETRPLIEDEE~EER.

10. R=EFHIEIR, BFF RCSTAX F 77280 CRENX irs;E%E SPENX IS iL USARTX K&K E

=

RXX/DTx5| B

TXX/CKx3| B (SCKPx=0)

TXX/CKxB|BI(SCKPx=1)

S ASRENX{L

SRENX{iL

CRENX{iz

RCXIF{iL (FREf)

JERCREGX

X o X siu X sz X itz X B4 X Bis X mit6 X Bz
o = B I
[ A S N N O
L
| [
" -
-

13-8: EIH#EUL (E£HEKN, SRENX)

F: RFEHAT SRENx=1 BFIHIE S EIFER .
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13.5.2 REHENFER

THULARAF USARTx B B A ES MEh1lE:

® SYNCx=1

CSRCx=0

SRENx=0 (AT %1%); SRENx=1 (FTH0
CRENx=0 (AT %i%); CRENx=1 (AF#40
SPENx=1

CMS16S28F A P F#ft

1% TXSTAX H &R SYNCX L E 1, "ER G ER TRISEIE. 1§ TXSTAX HE#3# CSRCx L &
0, SREHEE AN, 1% RCSTAX F7782H SRENX #1 CRENX iI7EE, UFARSHAT L EER,
BRI AL B AIEER . 1§ RCSTAX 773810 SPENX i & 1, f#iE USARTX.

13.5.2.1 USARTx EI:EM\Eh& %

BXEEMNFEXNN TERERERN (AET “FASTisgix” E1.)

13522 REFNBELEZE
1% SYNCx #1 SPENx fiL & 1 4% CSRCx (iL;FE.
1% CRENx #1 SRENx {iI;5%E .
WREATET, 1§ INTCON 77880 GIE 1 PEIE L& 1, Fi8 PIE1 5% PIE2 & 77880 TXXIE fiL
HE 1,
IMRFELX 9 UHIE, 1§ TXENXLE 1.
1% TXENx iLE 1 {FREL X
FIRFELX 9 T, FHSMSAN TX9Dx fiL.
11K 8 I BIEE N\ TXREGX H 7= At .

N o g &

13.5.2.3 USART [El# M EhiE¥

BT LATAES, EZEFEMMNEER N TIERIEMEE.
1. CRENX{LRRE 1, EHBWRNGEHANEHRE.
2. SRENx i, FEMNFIERF K “EEE".

13.5.2.4 REZNEhEWLEE

1. 1% SYNCx #1 SPENx i E 1 71§ CSRCx i;BE.

2. WR{ERSE, 1% INTCON FF258) GIE #1 PEIE L& 1, F1¥ PIE1 5% PIE2 H 77258 RCXIE {i
HwE 1.

3. WMRFERW I MNFF, ¥ RXOENX LE 1.

4. J% CRENx fiE 1, fFHEIEI

5. HFWGSEME, 1§ RCxIF iLE 1. IR RCXIE BE 1, ESF=E— i,

6. 1% RCREGx 7788, MIEUL FIFO £ hae 3R B EIRY 8 MEBURL.

7. WNERMFEEE 9 IHER, M RCSTAX HF8EH9 RXIDx I3k BN G =i .

8. MERHFHIIR, 5T RCSTAX 57788 H) CRENX iz ;5F SPENX LA Eif USARTX K;&5M4E

®o
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14. IHiRiER (CPT)

IR E R VTR FERMIZSITEE4AIME . EHIREXT, %5

EHRERT, EEREEREE TIMERT,
CPT #=#ll% 788 CPTCON

L4k

X HE

X B R FF R E] R

A2H Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0
CPTCON CPTIO_SEL[1:0] CPTM3 CPTM2 CPTM1 CPTMO
RIW R/IW RIW RW R/W RW RIW
S 0 0 0 0 0 0

Bit7~Bit6 A
Bit5~Bit4 CPTIO_SEL[1:0]: IiREIRIMN S| BIIEHI{L
00= CPT1{EJiEiRiaAN S|
01= CPT2{EJiEiRiaN S|
10= CPT3{EAiEIRMNSIE
11=  CPT4{EAIEIRMNSIE
Bit3~Bit0 CPTM<3:0>: CPT#EREENL
0000= ¥f#RIERKH (ELICPTIEIR)
0001= KfEM (RHE
0010= *KfEM (RHE
0011= KfFEMA URED
0100= I@IRIER, EENTHEELERHR
0101= I@IRIER, EEPLEABLERHR
0110= #IREN, §4NMEFAELERIE
0111= #{HIREN, §16M LHABEEHR
Ixxx= KEFEA (RE)
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14.1 HEREN

AR T, XN CPTX 3IBIA £ E 4R}, CPTRH:CPTRL X% 72241 TMR1 Z 772880 16
fNfE. MLHIENEERTHENXAUTEEZEZ—, FHH CPTCON F&E:5FH CPTM<3:0>(E & :
BT,

N EE;
84N EHE;
=16 N EFHIAE.

L 2R 2R R 4

B ERIEFA CPTM3:CPTMO0 (CPTCON<3:0>) EFREHFAEA., H—MHIELER, PEHEKRIFE
{iI PIR1 7785/ CPTIF B 1; BASBEEE. tR7E CPTRH F1 CPTRL X %125 1788 h AU{E 4 15T EL
ZHIRE B—RIER, Bz aisienESwEiEEnNEZS (WE 14-1).

Zl_ 4y S E% ‘Hﬁlﬁmgpﬂlrﬁl
+1,4,16 (PIRIEE )
th | [ CPTRH | CPTRL |
dmt 1R
ﬂ SER 1& a8

| TMR1H | TMRIL |

?JE?%HTHEF(FHSQ CPTCON<3:0>

E14-1: @R TIEER

14.2 CPT 5| =&
EHEERT, MNBTENA TRIS ITHIALE 0 RIFHENEY CPTX 5B E S9N .

E: R CPTx SIMMKECE i, Mizim OMEHRIEATRES I X —MEIREN

14.3 TIMER1 &3 i%&#

TIMER1 A UE (T NS ERREIS RGN T CPT M S MIBIRIIAL. RS HBIER
TR TR
14.4 ER¥FhiER

LR TR, AR RIRIHIRET. P RIZREF PIE1 FE28#) CPTIE thii iF %
TRUB iRl ARERRXLEEMRTZEHNET PIR1 FEHEP R REREL CPTIF.

14.5 CPT fi4 5z

CPTCON ZF#F2R5#) CPTM<3:0>fiigE T 4 M2 R IRE, TLXH CPT RRF L ILFHRKRN
B, BRBETMAMERT R XEREETEMEF BTSN

M—FREIR T 2 ST IR 55— MR T ST SR A 2 T 5 3T 288, (BRI ~EixP . ZiE
R B IEALERIRIE, NAENTMOIILERET S CPTCON FEREFE XRAIXIER.
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15. PWM 1=k

SHEE— 10 L PWM #51R, FECER 4 BMIEREH, M S=Eayih+1 Bhmt, K245

M+ BEIRSIAE .

Bt HF 2% PWM it 5 RBO-RB4 3 RC3-RC7. He, PWMO/PWM1, PWM2/PWM3 Hfic &

A B4 IE R E)iE .
15.1 S| &

RIS R TRIS $2HILE O SFHEMA PWM 51 RIECE it .

15.2 HHXFFa1%A

PWM #z#| % 785 PWMCONO

FOO7H Bit7 | Bit6 ‘ Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMCONO CLKDIV[2:0] PWM4EN | PWM3EN | PWM2EN | PWM1EN | PWMOEN
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
Bit7~Bit5 CLKDIV[2:0]: PWMET§H43 55
111= Fnsi/128
110=  Fnsi /64
101=  Fhsi /32
100= Fhsi /16
011= Fnsi /8
010= Fhsi /4
001=  Fhsi /2
000=  Fhsi /1
Bit4~Bit0 PWMxEN:  PWMx{& 1
1= fEBEEPWMXx
0= ZEIFPWMXx
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CMS16S28F F3
PWM #z# % 728 PWMCON1
FOO8H Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitt | Bito
PWMCON1 | - Pvé'\é'l'_o— PWM2DTEN | PWMODTEN DT_DIV[1:0]
RIW RIW RIW RIW RIW RIW
Sl 0 0 0 0 0
Bit7 kA
Bit6 PWMIO_SEL: PWM lOi%#%

1= PWM#SHEZ#EBLH, PWMO-RC3,PWM1-RC4,PWM2-RC5,PWM3-RC6,PWM4-RC7

0= PWM#%EEZEAZH, PWMO-RBO,PWM1-RB1,PWM2-RB2,PWM3-RB3,PWM4-RB4
Bit5 PWM2DTEN: PWM23ZEX{F&EfiL

1= {FEEPWM2ZEXTRE, PWM2FIPWMS3HR—XT B4 g

0= 25 1FPWM2BEXIhRE
Bit4 PWMODTEN: PWMOZEX (gL

1= {FEEPWMOZEXIHEE, PWMOFIPWM14E R —XF B4 MG

0= #=FPWMOZEXINEE

Bit3~Bit2 *H
Bit1~Bit0 DT_DIV[1:0] ZEXAET$HIES 47
11= Fusi /8
10=  Fhsi /4
01= Fnsi /2
00= Fnsi /1

PWM #z#| % 7788 PWMCON?2

FOO9H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMCON2 PWM4DIR | PWM3DIR | PWM2DIR | PWM1DIR | PWMODIR
R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0

Bit7~Bit5 *F

Bit4~Bit0 PWMxDIR PW M - B 354143z
1= PWMxEUR i
0= PWMXIE &

PWM4 EHIRALZ F28 PWM4ATL

FOOAH Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMA4TL PWM4T[7:0]
RW RW RW RW RW RW RW RW RIW
SLE 0 0 0 0 0 0 0 0

Bit7~Bit0 PWM4T[7:0]: PWM4/E A8z

PWMO~PWM3 EHIENLZ 72§ PWMTL

FOOBH Btz | Bte | Bits | B4 | B3 | Bi Bit1 Bit0
PWMTL PWMT[7:0]
RW RW RIW RW RW RIW RIW RIW RW
SfifE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMT[7:01:  PWMO~PWM3EHA1E8{L
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BAHEEFE PWMTH

FOOCH Bit7 Bit6 Bit5 ‘ Bit4 Bit3 Bit2 Bit1 Bit0
PWMTH PWMDA4[9:8] PWM4T[9:8] PWMT[9:8]

R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0

Bit7~Bit6 A

Bit5~Bit4 PWMD4[9:8]: PWM45ZSEE =241

Bit3~Bit2 PWMA4T[9:8]: PWM4E A 21

Bit1~Bit0 PWMT[9:8]: PWMO~PWM3JE EA= 21z

E: BN PWMD4[9:8|HAREMBNER, FEBEAN PWMDAL #BIERFF gL

PWMO &= tE{R %5 7788 PWMDOL

FOOOH Bit7 | Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 Bit2 Bit1 Bit0
PWMDOL PWMDO[7:0]
R/W R/W R/W R/W RIW R/W R/W R/W RIW
ShE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMDO[7:0: PWMO&ZSLL{ES L
PWM1 == LRI F F28 PWMD1L
FOO1H Bit7 | Bit6 ‘ Bit5 Bitd Bit3 Bit2 Bit1 Bit0
PWMD1L PWMD1[7:0]
R/W R/W R/W R/W RIW R/W R/W R/W RIW
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMD1[7:0]: PWM1&5Z LRSI
PWM2 HZ LRI 7788 PWMD2L
FOO2H Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMD2L PWMD2[7:0]
R/W R/W R/W R/W RW R/W R/W R/W RIW
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMD2[7:0: PWM2&2ZSLE{ES L
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PWM3 HZ bR Z 788 PWMD3L
FOO3H Bit7 | Bit6 ‘ Bit5 ‘ Bit4 Bit3 Bit2 Bit1 Bit0
PWMD3L PWMD3[7:0]
RIW RIW RIW RIW RIW RIW RIW RIW RIW
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMD3[7:0]: PWM352stE %81
PWM4 HZEE{R{IZ 788 PWMDA4L
FO04H Btz | Bte | Bits | B4 | Bit3 | Bi Bit1 Bit0
PWMDA4L PWMDA4[7:0]
RIW RIW RIW RIW RIW RIW RIW RIW RIW
S4E 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMDA4[7:0]:  PWMA4 52t %81
PWMO 1 PWM1 HZ b E1 788 PWMDO1H
FOOSH Bit7 Bit6 Bits5 | Bit4 Bit3 Bit2 Bit1 | Bit0
PWMDO1H PWMD1[9:8] PWMDO[9:8]
RIW RIW RIW RIW
SiE 0 0 0
Bit7~Bit6 KH
Bit5~Bit4 PWMD1[9:8]: PWMA 52tk 221
Bit3~Bit2 A
Bit1~Bit0 PWMDO[9:8]: PWMO&LZSEE & 21
F: 5N PWMD1[9:81H A REMBNER, TFAS AN PWMDIL #{EEF REEX.
S5 PWMDO[9:8]H A REIBNE R, TFHEN PWMDOL #1ERF REEM
PWM2 1 PWM3 hz3tt &1 & 758 PWMD23H
FOO6H Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bit1 | Bit0
PWMD23H PWMD3[9:8] PWMD2[9:8]
RIW RIW RIW RIW
ENE — 0 — — — 0 0
Bit7~Bit6 A
Bit5~Bit4 PWMD3[9:8]: PWM3 &zt & 21
Bit3~Bit2 *A

Bit1~Bit0 PWMD2[9:8]: PWM2&5%=tEE241

¥: 5N PWMD3[9:8]HFREENES, EABSAN PWMD3IL #IEFAREER. BN PWMD2[9:8]H R
RESZENER, EABAN PWMD2L ##1EE A 8eE .
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CMS16S28F B R+
PWMO #1 PWM1 E[X B8] & 728 PWMO1DT
FOODH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 \ Bit0
PWMO01DT PWMO1DT[5:0]
RW R/W R/W R/W R/W R/W R/W
SENE 0 0 0 0 0 0
Bit7~Bit6 *H
Bit5~Bit0  PWMO1DT[5:0]: PWMOFIPWM1%E X Etia]
PWM2 1 PWM3 X8 & 728 PWM23DT
FOOEH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM23DT PWM23DT[5:0]
RW R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0
Bit7~Bit6 *H

Bit5~Bit0 PWM23DT[5:0]: PWM2F1PWM3%E [X A &]
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15.3 PWM HE2: SR(EIBF

BT 10 i PWM S BES AR FFRP, EENLOTR, BFERAREBXXANER
2/, ATHRIESTSEEHEMESRME, SRR TEEMEINEE. BIE 10 LSRR EFTEIRBUT
G 14T -

1) B5 2 i#fE, tEE 2 MHEIEEANNSBNES;

2) iR 8 u¥ifl, IMAITEER 10 ST BERHIF.

CMS16S28F A P F#ft

15.4 PWM AHA

PWM EHIREIZE PWMTH 1 PWMTL F&E&3KIEER
AR 1: PWM BHHE AR
PWM B ER=[PWMT+1]*THs*(CLKDIV 5345i{&)
7E: Thsi=1/Fusi
% PWM B85 T PWMT B, ET—MEEHBBAIRAFSLZEIUT 5 MEH:
PWM BIEAT 828408 F;
PWMx 5|BI#E 1;
PWM #i B HR{E # $5i77 ;
PWM # 525 EL B $i7F
FEE PWM FRETFRRAL ;

L R 2R 2R 2R 4

15.5 PWM &Lt

ALEERE— 10 (MES AL T ENEFFEKIEE PWM §%EE: PWMDxL, PWMDxxH.
AIAZEEfIRHES N PWMDxXL #1 PWMDxxH F 788, EEZ| PWM EEIHH=R%FT PWMT (BIEHA
2R B, ATHEMEAHEMBATHiIEFESP.
AN 2: FOPEETEAN:
BkHBERE = (PWMDx[9:0]+1)* Tusi*(CLKDIV 43 $1{&)

AR3: PWMESELEHEAR:
PWMDx[9:0]+1

R e 01+

PWM BHAFI PWM ==L R ARBANEEZ H. XMHNEZPEORAEE, ATLUESAE PWM
BRIEGEPEER.

15.6 RGFT PSRN T
PWM SRR SR RERMHINERE X, REGATHINEREEER TSN PWM 502,
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15.7 AI4RIEHE X ERTIRT
A RUETIEE PWMXDT_EN B EAMAHE, (558 EANA IS EE s KR TEE.

_ BH g LG ‘

[~ T 1

L RoRERE |

I~ il | I

| | |
PWMO ——— — .

e o :

B td! 1| |

PWMO B - . '
- By L
:(1) : L )

! |
td = B [XIERT

E15-1: PWMZEX IERTH6 7~ 451
FXBTETE AR A:
td=(PWMxxDT[5:0]+1)*Tus*(DT_DIV 43 55i1&)

15.8 PWM & E

£ PWM 1ERET RIZBUTIA T SR
% E PWMIO_SEL ###I4z, %3 PWM it 10 O;
BITFHERA TRIS LB 1, MM,
BT EE PWMTH, PWMTL Z782i%E PWM EHE;
#id %% PWMDxxH, PWMDxL ZF##38%E PWM G5t ;
EEEFERAEAGEER, FIRE PWMCON1[6:516I, FHEEd PWMxxDT 778518 & 5t X ta);
EE PWMIF #5354
% & PWMCNO[4:01 A EBERRRL PWM #itt:;
I PWM BEAF I/, fERE PWM Mt :

4% PWMIF I8 1;

BT AR TRIS 7% 0, 182 PWM 5| B4 IEEN2E

© N o ok~ wbdE
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16. FIERELH1TIHO (MSSP) =R
16.1 F#F SSP (MSSP) f&ERiELA

FHEIHHRITIHO (Master Synchronous Serial Port, MSSP) &5k 2R T EIH oMk 8 K TIE@
ERBITIEQ. XEIMTREFLEEIT EEPROM, BIUZER. BRIFmEEE AD Bk,
MSSP &3 B T 5B TR :
® HiTIMEEO (SPD.
® [2C.
EEFEN
MEIER (ZIFT B UEREA) .,
1°C O EEH EXHFTINEN:
o FiTHEK.
o ZEHER.
o zniR.
16.2 SPI &5

SPIRA R VFEIRTE £ & XL 8 U HE. SPI HF 3 LAEHF 4 KRB,
SEARRTERAUT =1 5H:

o HITHIEMAN (SDIO) —RC7/SDIO

® HiTht# (SCK) —RC6/SCK

® JAmhiE#E (SS) —RC4/SS

CMS16S28F A P F#ft

4 BARRTERAT=A515:
BITHIE®MY (SDO) —RC5/SDO
BITHIEMA (SDI) —RC7/SDI
B1TRI$h (SCK) ——RCB6/SCK
MEhiE#E (SS) ——RC4/SS
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CMS16S28F A A F il
16.2.1 SPIXFEH
SSPSTAT: SSP IRiSHFE
C7H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SSPSTAT - CKE MODE — — —
RIW - RIW RIW - - -
SHiE 0 0
Bit7 *EB FEBO0
Bit 6 CKE: SPIEEIRIZFEAL
CKP= 0
0= 7ESCK3 M EFB % X HiE;
1= 7ESCK3| I RIEE L EHE.
CKP= 1
0= 7ESCK3 MM RREIB L EHIE;
1= 7ESCK3IMRY EFB R £ EE.
Bit5 MODE: #RiEF
1=3%E (HEZ L%, SDIOOTRISMEBO; HEEIELAT, SDIOO
TRISEEL)
0=44458=

Bit4~Bit0 SPI#ER TAH.
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CMS16S28F A P F it
SSPCON: SSP iT#I|&5 785
C4H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 | SSPM1 | SSPMO
R/W R/W R/W RW RW R/W RW RW R/W
S4E 0 0 0 0 0 0 0
Bit7 WCOL: Bzl
1= FEEAFAEREEEIRES, REXSSPBUFEFRH#ITE#HRE
0= KREHHR
Bit6 SSPOV: i K16 7R{L
1= SSPBUFIAFFEI—HIER, XUWEI—MMFT. HPUGEHA, SSPSRHHIHIE
SFEKL, RHRESEMERNTLE. ANNEXGD, BIENLRZEE, APty
JMESSPBUFLLB i . AEFITER A, HENAHEL, ERExEis i
IR, MERTESSPBUFEFEREE (ZAAMBREGEE)
0= ®ERE
Bit5 SSPEN:  [E3 81Tk OfFE g8
1= {FeERITIHOHIESCK. SDO. SDIFASSELE KB 1Tuk5| A
= BFRITIR O FE X L S| BEC B J91/0m O 51 B
Bit4 CKP: B iR MR 4L
1= W RRESAESEF
0= M= RAREHERETE
Bit3~Bit0 SSPM<3:0>: [ &E1TiR ORRIEFRAL
0000= spixiztsst, Ateh=Fsvs/g
0001=  spixiz#Ex, A= Fsvs/i6
0010=  spixiztsst, A= Fsvs/ed
0011= SPIFEIFEN, A= TMR2IH/2
0100= SPINEMER, AT4h= SCKSIH), {FaESSTIENITH
0101= SPINFNR, Fep= SCK5|R, ZE1FSSTIRMNERI, SSAIA{EIOSIR
0110= {338
0111= {R%3
1000=" pcxiztEst, A= Fsvs/(4 * (SSPADD+1))
1001=  #r)F3EHTHEE
1010= {REZ
1011= {R%Z
1100= {R%Z
1101= {R%Z
1110=  IPCAEtER, 74rtbht, HFRiFRBAIFIZE IR
1111=  {R%Z

7E: & SPIM<3:0> = 0100 Bf, M#lE#GE— sz, ENEFENR SS 3IMERR VDD B¥EH
E79 GND B, MHLABEFIT T —hiEa Y.
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CMS16S28F A P F#ft

16.2.2 SPIIT{EEmE

LHE SPI B, FEIREJLNEI. ATLUBE XN AEHIAL (SSPCON<5:0>%1 SSPSTAT<7:6>)

PRIZRIEE . XLATHINLAH TIEE LT IEIA :
¢ FiER (SCK EAR L)
€ EHRME (SCK BIZSIRRE)

& ERR (RESER)
€ UEEEER (BRFMHER)

€&  UFHER (SCK {EHRTEAN)
€ ABIBBRAEARNT (BRI G RTIE A0 R (8] 3

==Y

€ FHhAE (7 SCK B EFSA/ TS B 5R)

D mEER

I_:_'
SSPBUFZ& 7788
SDI
X ? SSPSR& 788 — >
| bit0 X T
SDO T
S
o {88
SS BEIRE
2
Bt i 1
SSPM<3:0>
SMFJ’(:CKE 4 (TMRZE@&
2
2
BEERE
G TEEE | Toys
SCK 4,16,64

TRIS{iL

SSPSRAHIH L MLBTX/RX

16-1: 7£ SPI 1\ T MSSP &R HIIEE]

7E: 1/0 5|EEHT VDD 1 VSS B ZHRERIF

MSSP &R —1M &%/ FWHBAFEFERE (SSPSR) F—NMEHMZE 1788 (SSPBUF) 4HAL. SSPSR 5#
BN LR, e AR SSPBUF R7EZ X BN SSPSR HI#E E R FHIEN B BB A 1L .
—B 8 [UHEIRWSEEE, ZF TR A SSPBUF H1788. AF, PIR1 HESRMPEIFRENL SSPIF #E 1.
XFPNELZ R HIEREW AR (SSPBUF) RIS ENIRW A BIEZ AT, MABBRT—NFT. EHEL
#/ EUEAE, T ES SSPBUF HERMIRIESSH 2, 1§ SPCON FERME MM WCOL
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1. APPSR WCOL i/, BMIZEFIR T— X3 SSPBUF ME#RIEEERINTEMRK -

N ARGFHFREENHERN, NET—MNEERNBEFT TSN SSPBUF 28I, 1§ SSPBUF H#Y
BI—MIRIEY . ARG BF (SSPSTAT F1788) AT RR{ATE SSPBUF EEH N T HILEIREKIE
(RIFETER) . IR SPI UUEAKERE, NALIBLBWHIEKIE. BETTH MSSP ARk B 4 1% 5 1ZUL
AIBTTERL . GRRAE A PHRAMIBHIRNW A, RRGEAGAREAHEAISLZET AR,
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16.2.3 {#EgE SPII/O

E(FpeEITiH O, SSPCON Z 7788 MSSP {£8E4L SSPEN A E 1. BEEMHKEHMACE SPI R, &
%c1% SSPEN i/EE, ZF#IEL SSPCON ZEH7#EsE, AF1E SSPEN L& 1. X440 SDI. SDO. SCK #n
SS SIMBELE A BITIHOASIM, EIGXLSIMAERTIRO, THIUGSHEIESEAM (£ TRIS FHEFE4) E
Wiz, HEWT:

® SDI Fh SPI #tk B EpEHl;

5118 SDO B TRISC<5>FE;

W% SCK (ETIER) B TRISC<6>HLEE;
WGUE SCK (MENER) B9 TRISC<6>IE 1;
W% SS (ENER) B TRISC<4>E 1.

ST ERMAEENBITImOINEE, TBEENNAEESE (TRIS) FESFRKENERERMT.
16.2.4 FEiIFER

E2EMER| SCK, FELRT KGR B EhERE M. £ RBEREG M AAE NS R FE BT T 1B 3R

EEEERT, BE—BE N SSPBUF FEEMARLEHIZW. 1R SPI {NER#EWEE, MATLAZELE
SDO #it (HERIBREAMN). SSPSR FFEHFIRIEERATHIEREEST SDI 5| EHESHITEES B
Ao BNEBEUTR, WS ELTBZRFET N SSPBUF F7E8% (HNAFEFIRSAMAE 1), X7
TSR EE R R “BRIESNISIE (Line Activity Monitor)” #83, 2REM.

AI@IE X SSPCON FH 7788 H0 CKP LI THEN RdmiEsRiZ AT ohiR it . &l 16-2. [E 16-3. [E 16-4 FA[E
15-5 44T SPI BIERVKEFZE, Ee MSb gk &kiE. EEIFERT, SPIARE (LL4FR) ATHA %
BREATIERRZ —:

® Fsys/4 (5 TCY)

® Fsys/16 (F 4.TCY)

® Fsys/64 (5 16.TCY)

® TIMER2 #i/2
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16-2 AEIEERAVEFE . & SSPSTAT 778809 CKE (i E 1 A,

BRI AN ElThiEE TRIZWEIREERN SSPBUF HIETE].

SDO ##&7E SCK L H IR

EASSPBUF

SCK(CKP=0 CKE=0)

SCK(CKP=1 CKE=0)

SCK(CKP=0 CKE=1)

SCK(CKP=1 CKE=1)

SDO(CKE=0)

SDO(CKE=1)

SDI

BN R

SSPIF

SSPSRE|SSPBUF

l
—_—t = = = = = = e )

— — — [— [— [ [ [— i FhAT
S I I N . | - Van
% Bit7; Bit6 §>< Bit5 §>< Bit4 ;>< Bit3§ Bit2 §>< Bitl §>< BitOi
;>< Bit7 % Bit6 % Bit5 % Bit4 % Bit3 ; Bit2 % Bitl % Bit0 %
i Bit7 i i i i i i i Bit0 i
NN I NN BN AN AN AN N
i | | I | ! | |

A

Q21 FHIQAEHA

& 16-2:

SPI &R HYK

(EERRN)

www.mcu.com.cn

118 /157

V0.5.1



- ®
0 Cmsemicon CMS16528F S E M

16.2.5 MEhER

EMER T, =& SCK 5|HI_EHINIMERETsh Bk RS, &XFFREIE. SRE—EEHDIER, PIR1
H 15220 SSPIF hEHREME 1.

ENEER T, BT$hE SCK 5| _EAIFMNERRTEREIR (. JMNERRTEh U B B SAE P AE KIS B F MK
B PR R A EE K.

16.2.6 M@hik#EREZD

SS 51 s iR ER M TAEERI S BRSSPI A M TAEEE MENER TR, HfE 8¢ SS 5| BT HI SSPXCON1<3:0>
=04h), EfF SS SIMAIEMNSIH, TEFZSIMIEFIAKEF. & SS S|IHAKE TR, FriiRrLiE
FNiEUg, FEEF SDO SIMMKIER. 4 SS SIMASHE TR, EMERAERIENLEZIES, SDO M RER
W, MeTRETHt. RBRANEE, "TIMELERY THHEHE.

X SPIERE NG, At HEsHEF)Y3 0. X ATLURIT SEHNE SS 5| BR A F 1% SSPEN iiEE R
ST, 4% SDO S5|RFA SDI 5| EEER LUABENEFIBEE. X SPI ZEEREWER TIERT, SDO SIBIAT LI
BLE AN XHEMEIET I SDO %i%##E. EX SDI Fasli 2%z, BETLUFEFRE M

(SDI IThgE).
i
1. & SPIT/EENSERT, FH A SS 5IMHzEHIfFEEE (SSPXCON1<3:0>=0100) Bf, AR SS 5[4
E5 VDD B, SPI#EHIEHE S,
2. BNR7E CKE E 1 (SSPSTAT HF1F:5) FINEMEX TERM SPI, NAfFEsE SS 5| BT,

s RERER RERECERERE

e Eninl ipEptpipi)
S5 ANSSPBUF 1

s (<0<

wARH T 1 (I RN N |

- ¥ &

SSPSRE|SSPBUF (j Sggjﬁgﬁ}i

16-3: MENE LRI
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SSPSRZ|SSPBUF

CMS16S28F A P F#f
SSHik —
SCK(CKP=0 CKE=0) 11111117
e SlERERERERENEEE
S ASSPBUF
!
SDO Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 —
o t 1Tt 1t 1t 11
SSPIF

Q2 1 FHIQARHA

16-4: SPIHERER (MNEHHER, CKE=0)
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16.2.7 {KER#R{E

FERERIER, FrEIERIATShEEEIE, HATERHEMRERRT, KEIEUCBRIFLEERTS. HEHR
BIEEITRRGE, ZEHRGRE R &SRR,

16.2.8 SEHRIFN

SIS IE MSSP HRRH L& 1 HaTRI &R .

CMS16S28F A P F#ft
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16.3 I°C {5k

MSSP &R TE#E 1°C AT, AJLASSIEr B EEMMENTIAE (BIEBFEM ), HEREGRM
IR FNE L AL A R TR P R AIAT 2SR (2 EHLTNEE

BEASI AT HESEH, | ‘MT’%@EEEEE;@%%EP@% 12C ThEERY S| B B #E RA5/RAG, RDO/RD1
RC6/RC7. {£/ I°C Th&ERT, B @ sni@id TRISD<1:0>8 TRISC<7:6>{i4%iX Lk 5| BIEC & AN G| #l. 8T
1% SSPCON Z 772589 MSSP {&4EiL SSPEN & 1, ¥ MSSP #RAYThEE

CMS16S28F A P F#ft

< W%I!%%SZTE

A

SSPBUF& 5% \

scL XH—%
FEAvE:pE @

A
spA [ <] H SSPSR& 7% W

MShb LSb
lb—‘/

RN > dhboCE
AN

| SSPMSKZ7EsE |

- SSPADDH#H
BIMEN

B REIL AR | > StERPhL
(SSPSTATH &)

16-5: MSSP #Z£[& (I°C #&3)

7E: 110 5|BEHERE| VDD 1 VSS BRIFZIRE.

MSSP #&hBE 7 MNAT 2C #2EM S ER. Bi1R:
€ MSSP ##iH& s 1 (SSPCON) € VISSP iEHI% 7R 2 (SSPCON2)
€ VSSP kE5EFR (SSPSTAT) ®  HITIHEBUERENSEE (SSPBUF)
€ VISSP B (SSPSR) : TaeEIEHE €@ MSSP ihtE#8E (SSPADD)
€ VSSP Ri#kEER (SSPMSK)
A[{E A SSPCON Z 7788154 12C Bhi24E. AlfE M SSPM<3:0>#&E %R {L (SSPCON &HF88) @EHFEUT
12C #EXz—:
& 12C \EHER, 7 uitbht, RiFERBMIAIEIEAIET
€ 1°C RN, Ei$h=Fsys/(4*(SSPADD+1))

NREHE SCL #1 SDA FIHIRIZAMANSIM CRAERAY TRIS (L& 1), ®FE 1°C 3L A SSPEN fi
B 1 4558%] SCL 1 SDA 5B imRIF 5.
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CMS16S28F Fi /= Ff
16.3.1 1EXFFEIHEA
SSPSTAT: SSP IRiSHFE
C7H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SSPSTAT IDLE D/A P S RW IICTOF BF
RW R R R R RIW
S 1 0 0 0 0 0 0
Bit7 KA PCEATEH
Bit6 IDLE IR WAL
RFEFEXBH, A FIERIEEA LURIZARFIE R T LER)
1= R EREEEERME
0= Rk LIEFEBITERBRIE
Bit5 D/A:  HE/Htik s
1= FrmEEEESAZENTH2HE
= RIAREEFEERHAZZENTT M
Bit4 P:  {ZIEfL (ZIEMSSPHEER (SSPENEZE) BILLAI#GEE)
1= FREERVE TIELEA (ERAHZAIA0)
0= FRrIEREMBIE LN
Bit3 S:  FRBIAHL (ZEIEMSSPiERR (SSPEN BFFE) BILLAI#EE)
1= FRrRERNETEEMN (EAFHZAIA0)
= mEAENBRIE
Bit2 RW: EIBHER
ZAARREERE R MU TR EHRWAIE S .. ZA{NEMN I TR FF AT T
—ANEBIAHL. F LIS EACKAIRT B3
ELRCIENERT:
1= i
0=5
EPCEFRREAT:
1= [FE.E
0= NEE#HITAIE
IS5 SEN. RSEN. PEN. RCENS{ACKENfiZiEs iz E 1L RIGIERMSSPE
BHEZHEXT
Bit1 ICTOF:  MNtE BRI ARE AL
1= &4 7 N\ehiEE8aT
0= KREEMIMEXBE, S0EFLA
Bit0 BF ZHEHRAAL
B
1= $EWSER, SSPBUF#
0= BERFERK, SSPBUFZ
Ki%:

1= BUBEAELE (FEIEACKFIELS) , SSPBUF#H
0= HIBKETR (FEIFEACKFELESI) , SSPBUFE
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CMS16S28F B R+
SSPCON: SSP #Z#l&5 788
C4H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO
RW RW RW RW RW RW RIW RIW RW
SNE 0 0 0 0 0 0 0 0
Bit7 WCOL: Bzt ML
FiEER: 1= EPCRHEEFBLEBIENEEGT, KB SSPBUFREEHITEHRIE.
0= KREHE MR
MEhER:
1= EAEAER—NFER, XXSSPBUFHERIFITERIE (WAHHRRHEF
)
0= KREHE MR
Bit6 SSPOV: EUUREIERAL(IREMENEBRER THIR)
1= SSPBUFZFERFAHEI—HIEN, XEWEI—MHNFES. A2 EERXT
SSPOVALAT AEEE GZNAMAREEE)
0= Bt
Bit5 SSPEN: [EIH&ITiROFREN (MFUEMHECE XL S| BN H 5B
1= (FeediTiH OIS SDAFISCLE | IEL B J 1T O 5| B
0= HIFBRITHOFIEX LS| MECE /05O 3|
Bit4 CKP: Bk iR AL
HERCAFIERT: SCKEEHIEH
1= fFEEERT
0= RIFFIHHEARETFE (FRHEK) (ATHRIREEEEIIRED
ERCEEERT: HEUEXTRER
Bit3~Bit0 SSPM<3:0>:  [E& &H1Tim AR IEFEL .
0000= SPIE#E#R, Bteh= Fsvs/4
0001= SPIFiE#ER, EHeh= Fsys/16
0010= SPIx#E#ER, Bteh= Fsvs/e4
0011= SPIEFIR, BTfh= TMR2#iH/2
0100= SPIMNNHER, Bfsh= SCKSIHI, ERESSTIMMTE.
0101= SPINENMER, AT$h= SCKSIH, ZiESSSIENETH], SSTAEIOS]H
0110= 1RE
0111= 1R
1000= 12ZCE##ER, ABfeh= Fsvys/(4 * (SSPADD+1))
1001= ZI-EHINAE
1010= 1%E5
1011= 1R
1100= 1®EZ
1101= {RE5
1110=  PRCMEHMER, 740N, F 158 RIF1S Lk R T
1111= 1R
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SSPCON2: SSP #5#l|& 788 2
C5H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SSPCON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN
RIW RIW R R/IW R/IW R/IW R/IW RW RW
S 0 1 0 0 0 0 0 0
Bit7 GCEN: [ #BAFR e (XBRIZCUENRR)
1= ARIFESSPSRAFEWEIHEMEA#HE (0000h) B =4 Fikh
0= ZE)FT#BIEN it
Bit6 ACKSTAT: MZRENM ((NPRTFIPCEIFRRN)
EFELEEEXT:
1= KRIFWERIRE NGB ERNRE
0 = BIZWNEIRE NN HFRIRE
Bit5 ACKDT: RNZEHIBRM ((NRFIRCEIZHER)
EFEFBEERNT: APERREREAENREFSIE
1= FRE
0= M%&
Bit4 ACKEN: RZRFFIfEREM ((WPRIPCEFER)
EFEBERIEXT:
1= 7ESDATISCLEIMIBEINEFY, &AEXACKDTHIR. HEHBNESE
0= NEFI=ER
Bit3 RCEN: $EUWUERERL ((NPRIPCEIEE)
1= {FgelRCiEliER
0= BK=ER
Bit2 PEN: {ZIE &N ((NRTFIRCEEREN)
1= fESDATISCLSIMIEahZIL &%, REHEES
0= FILEH=R
Bit1 RSEN: ZEERMFEHEREM ((WRIPCEZEZER)
1= 7ESDAFISCLS|MEEIEEREISY. ABEHBEEIEE
0= EERNEHER
Bit0 SEN:  BEiFMEaEL
EFFRERAT:

1= fESDAMISCLEIMEEEsIEHt. HEGEIEST
0= BEIZHZR

SSPCON2 &7

3¥: B\ SSPCON2 ZH#ZEHI, M8 SSPM[3:0i&EH 1000 sE 1110; WMEREH IIC &K,
LWREIELLTTEBAN
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CMS16S28F A P F#ft

16.3.2 FiFER

FEERIB I ERN B BEFFIE R M= Rk TE. 218 (P) {rfni2ts (S) UESMIAsEEIE
MSSP #&IREHEE. K P IE 1K, ATEIS 12C REREHIN; BN SEATERIRES, B P ALfi S A
y‘]go

EEEER G, SCL 2k MSSP @24\, SDA SIMIw M ECE AN (FHNER TRIS L& 1). T
5|EHL{F MSSP FHFREN SSPIF & 1 (208 421F MSSP dhlky, M| 2=4 chikf) .

& EFEH & FiEEH
¢ HEFRHFHELE/CEK ® NELREZE

® ESEIMEH
16.3.3 12C =iFERX#F

B4 SSPCON H#H Ay SSPM i E 1 8iFEH 1 SSPEN L& 1 Al EiTHEN . —BfEREEER
X, APBIALEZELLT 6 BugiE:

1. 7£ SDA M SCL L5 — 1Bkt
2. 7£SDAF1SCL EAHE—NEERBNEH.
3. BN\ SSPBUF F7zas, FHIa¥#E/ Hltr%ix.
4. 7£ SDA F1SCL =4 F1E &,
5. ¥ I°C im O E AIEEEEE.
6. AERWBIBEFTREAENESEHE.
SSPM<3:0>
SSPADD<6:0>
R L
SDA
E ‘ {} SDAGIN A
j |
7 . b
s ‘i, it g
3 R o z &
(@]
SCL ’\ g |Q ﬁ
\1 ~
ARIAATR A
< 1T
SCLIIA SpES N
Yy » BRI/EIS, PRIWCOL (SSPSTAT)
B R SRR R FHISSPIFFBCLIF
BB SIS EIACKSTATHIPEN (SSPCON2)
/03| BB % #F|IVDDFVSSHIR P R E

E]16-6: MSSPHEE] (IPC™MEITHER)

F: HEEA P°C EITIEAAT, MSSP HRRA R IFEHHIBN. fltn, ERHMFHERA, FRFAFRX
R — 1B HIUEE SSPBUF FHiEsslkiLfti. XMERT, FFAEEN SSPBUF,
WCOL L5 # E 1, XRFRBLEIT SSPBUF IS #R(E.
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16.3.3.1 I12C =idERIRME

FRE SRITE SRR ) B RGRERG~% . BILEHRES BEIETEERIEE. BAEER
EHHE TR BITEAONTE, BETFESBT 12C B4 EE A2 ER T, BITHEEE T SDA i,
M &{TRT$HE SCL #iit . XEMNE—NFHEFEBWHMFMILE (7 4D i B (RW) . fEXMER
T, RW 2184 0. BITHIRERAE 8 L. BEAE—INFT, SWEI—NEEA. BaifELEEEGH
i R BRI TIRMA T RN LR .

AFEFBERT, ZENE—NFHEFBLES[EAMIE (740 F1RW L. FEXMIERLT, RW I
HBRIZE 1. Bk, £ZEMNE—NFEHE— 7 AR, FER 1 RREW. BITHEIEEIT SDA 2L,
MR {TEIhER SCL #iith. B3R 8 AL RITHIR. BB —1FT, MLk E—IMREN. BHIfELEE
B RlRBLENFFIAFLER.

£ 2C X, 7£ SPI R P IEAMK TR L E [ A T SCL BshsfiZziE A 100KHz, 400KHz 3§
1MHz. JEHFEAZET[HELHENT SSPADD FFaEM1K 7 L. HELEXT SSPBUF HISRIERT, RIFRAE
N ENTAIT . MRIEERIETR (B, X ZMNRE—IMEIRMEEIRE ACK), NERRTHIE BT
¥, SCL S| RFEERBIRS.

THR— MWL XEEHFT:

B PE S EahEEERL SEN (SSPCON2 £7£88) & 1 A4 Bansktt.

SSPIF i E 1. fESTIEMEMIRIERT, MSSP RHISEEHER B EhETE .

A PIE MBS bl 2 N SSPBUF T4 1% .

it SDA SIIFE L, EEILETTEHRE 8 LAlk.

MSSP #ERBNKRBMFHH ACK i, HIFERES AN SSPCON2 FEZ5H) ACKSTAT fi,
MSSP #2758 9 PN E AR KR EYS SSPIF L& 1, FHE— .

FA 4% 8 L #i#E 2N SSPBUF .

BIEM SDA SIHIRE L, EBILETEHRA 8 LAk,

MSSP R NKE M ACK i, FHIFERIES N SSPCON2 HF#RH) ACKSTAT fi.
MSSP RS 9 PRI RENS SSPIF L& 1, FHE— .

A FPIBEFIEERERL (PEN) {iI (SSPCON2 F75:8) B 1 =4 FIE&MH,

—BEIE MR, FEE— .
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16.3.4 HYSFEEHERS
7 2C FRER T, SR LE BN EHRMENT SSPADD ZEREHIE 7 1 (B 16-7) . HEH Ti%EfE,
AR R A S REEM AT RIERBE 0, RAEEFEILEITRESH NIE. BRG £ESMESEHR (TCY)
B9 Q2 A Q4 BT EHI L ITRRIT . 7 1°C EEER T, S BEH BRG. a0, LSBT {hHEaT,
BRG % 7E SCL 5|MIRH2ISHE FatES (& 16-8).

SSPM<3:0> |::> SSPADD<6:0>
SSPM<3:0> :{> B8
E4H L

SCL———p M

N/

CLKOUT +—— BRGEITit#i2§ [¢—— Fsys/2

CMS16S28F A P F#ft

v

E16-7: RFFEL T RHER

SDA DX DX-1
J' rﬁ.#SCLQ%E%SF
FTEMRENESCLAS, {BMSEHL B
scL ESCLIRIFAKETE (BTH PR
BRGZEQ2F1Q4 E HRiFt 1T
l l l BRI
BRG{H 03h 02h 01h 00h (RERT) 03h 02h
SCLEHASHEE, EHAE |
BRGH &I
BRGEZ; T

E16-8: AR ES & B
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16.3.5 I2C EiF#ER L%

BE—NEIREFT . —AN7 (ittht, HAIUERBES—/MEZE) SSPBUF FEe8RLH. ZIRIEEE
ZMERHARRAL BF B 1, HERBIRLESTRITY, RMBsIT—R%i%E. 7 SCL N TMERYE, it
AR S — DS ZE SDA 51, E—NEFREAESRITHRETEAER (Tere) M, SCL RIFEKE
. BUERNIZE SCL B ASHEEATRIEFEN. & SCL SIMERMASHEER, TIEEEA Tere PIRHEF
SRS, IR T — SCL A2 BRI —EREEAN, SDA 3|H EHEBELIRIFRE. EF
8 Ut (58 8 PMEIHEHNTIE) 2 /G, BFfREMEE, [FATEREEM SDA.

ItE BT AN R & 4 Hbhik DUED 5 2 BUE W IE AT, W SUAIMEHEHISTESE 9 LSIADATEIIL—1 ACK {ZMaRz.
ACK HIIRZSTESE 9 NS A B T BB N ACKDT i, FRHHWBINE R, REWRESH ACKSTAT &
WEE; MRRWBINE, WZAEE 1. 5 9 Mtz /E, SSPIF LS E 1, EiErth CRIFELER) &
=, BEIT—/EIEFET %N SSPBUF A1k, SCL SIBMAFHEEF, SDA RIFFRE.

#£5 SSPBUF z f&, Hhitf)F—{I7E SCL M TMEEHH L, EEMUEAIARSE 7 iLf RIW (&bt A
1b. 7E58 8 NETHIAITBEE, E&31H4% SDA SIBRASE T, URIFNSHALNEMR. £55 9 M)
TREG, E=SHFIBIERAE SDA SRk drHb i 2 54 MBS IR . ACK (LATIRASH N ACKSTAT KL

(SSPCON2 &#&8R). FELEMIEAE 9 Mt BB S, SSPIF & 1, BF #r&AUEE, B FRLES
XHAEEIT—XE SSPBUF, H SCL SIMMRFFIKEF, 2iF SDASIHES.

16.3.5.1 BF k&SHRE
EL*EERT, BF if (SSPSTAT £788) 7£ CPU § SSPBUF B1& 1, 7fEFTE 8 HIEBLEEE.
16.3.5.2 WCOL IRASERESL

WMRAFE.EIEF (B, SSPSR AR HHEFTAT) E SSPBUF, Nl WCOL & 1 HEH=289A
BREAT (RAXES#RE). WCOL IR EER.

16.3.5.3 ACKSTAT HKi#HRE

HEEEBERT, YNBHLENEMYE (ACK=0) B, ACKSTAT £ (SSPCON2 &7##2%) BE; HM
TR BNE (ACK=1) B, iZ{E 1. MFHERAI L Eitbit (BIEBIFEM bt sIEMEREER, &
BE—NHE.
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16.3.6 12C iztEX L

BT RIZIEWFERELL RCEN (SSPCON2 FH1783) e ittRNIZIN. FBIFRLE[/FGITE, 810t
IREIRT, SCL SIS ELENT (HETRIBRTS), BHIEHBAN SSPSR. F 8 AR T
Bz E, BBUEEIREAMBENEE, SSPSR AR %N SSPBUF, BF frEfLE 1, SSPIF #rE&EME 1, K
$ER g SR (B SCL RIS RRE T, AT MSSP & F 2 RES, EFT—K654. Y CPU SEhee
B, BF #REALSEHEE. BTENEFTIFELES ACKEN (SSPCON2 H#E8) & 1, AAWMEEK
FEREEENEN .

16.3.6.1 BF R&HFE

RS, g s BB FH M SSPSR # )\ SSPBUF B, BF & 1; 7EiE SSPBUF Z 778507 BF {iL

16.3.6.2 WCOL RE&HFE

MRAPERERWIES (B) SSPSR EBAEIEFTIAT) 5 SSPBUF, Nl WCOL & 1, ZHHRAE
AT (REEBHEE).

5SSPCON2<0>(SEN=1)
BEIREFF R kB MEL, EEACKSTATHL (SSPCON2<6>) SSPCON2HHJACKSTAT=1
.|

CMS16S28F A P F#ft

SEN=0 P

PN L RIW=

A7 X A6 X A5 X A4 X A3 A2 All
BT I FIR/MW B N\ SSPBUF

SDA ACK=0

scL Foa ik <
- 1 2 3\_/4 5 6 7 8 9 b
- L SHCPUNIRISSPIF
B,) SCLIRFFIREET
SSPIF LL
L RREEE T— FEMSSPHUET RS2 FHES T T
Fﬁ$ﬁ1—"r§§§
BF ] L I
T— ESSPBUF - B #SSSPBUF :
sev )|
L BE&HLE, BEAHESEN P
PEN L
rRW L

[E16-9: IPC™MEITIEN L XIS
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CMS16S28F A P F#ft

5SSPCON2<0>(SEN=1) 13T % SSPCON2<3>4772 5SSPCON2<4>BEI K& 5 ACKENE1, BaiNERFT,
BRI (RCEN=1) , &4 SDA=ACKDT(SSPCON2<5>)=0 SDA=ACKDT=1
% ACKENEL, BEIR
Eno TR SR I, Y RCENBEAE HALEPENfiE=1
4t ESSPBUF SDA=ACKDT=0 N
Tk %% SR E M B HIACK RCEN# B 35 % l—RCENzl, FHAET—RIBR
EM B L B RAW=1 —l HEUR B SRR B —l Wk B M B 1R B

SDA ACK

scL Igl

BiAR A E 1

SSPIF | h
LRk -

!
%CPUMRL SSPIFRT, RREEEE RS 1

SDA=0, SCL=1
1

ERWEERAT, HSSPIFﬂP—l F R BRI SSPIF bR

| paEsEs

— | ik e
Fgigack ||
1T 2\ /3\J4a\ /5 }p}
| [
L%: . EE R --

ECLK I BRI o
R I RATH
AR fssplpq:umﬁmgl

e

Ued

I {§P{I(SSPSTAT<4>
FISSPIFIEL)

|

|

BF !
A

| |

RE—(IBASSBSR, HMK |

BR & BEISSPBUFH I

| |

| |

| |

| |

|

: ‘

ACKEN [

|
|
|
|
|
|
|
+
|
|

16-10: PPCMEAE TS F (7T4rthit)
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16.3.7 1°C =#FER B EIFHTF

ELRBHEN, AFPRYE SSPCON2 HERMBHNEMELELL SEN & 1. 2§ SDA #1 SCL 5| BI#R R+
AEHETE, KIFRLEFZEFEN SSPADD<C:0>HINAH A ITH. LR RAERLEBE (Tere)
B, 2N SCL F1 SDA &R ASEFE, N SDA S| IREIAKEFE. & SCL A=A, 1§ SDA IREIN
REEHREBENEMLE, J5E S L (SSPSTAT H77:8) B 1. MERIFRLEZEFH LN SSPADD<6:0>8IA
BHRE . LRI R LS BB (Tere) Bf, SSPCON2 £ 17854 SEN (i BB EE. HIFR%
EREIEIME, SDA ZRIFRETF, BIIEHLER.

1S (SSPSTAT) E1
1Ak 5 SEN{L
SERERBAE, B
SDA=1, SCL=1 BHIESENGLEE
HIGSSPIFIE L
T Tere —
*Ters — Tero AL ESSPBUF
SDA
R F24
Tere
ScL - n
FTBRGg’(
S

E16-11: F—NBENNIETF
16.3.7.1 WCOL R&SHRE
L ESNFEYHTE, MREAAE SSPBUF, M WCOL #E 1, FIREHREASAT (REESRE).

E: BTARITEHHIBN, ERENFHLERZH, NEEXT SSPCON2 HIR 5 (L HITE#HIE.

www.mcu.com.cn 132 /157 V0.5.1



Q) Cmsemicon’

16.3.8 IPC xRN EEBEIRHHF

1% RSEN i (SSPCON2 #7#%&#) HmizAESHEE, HH I°C EBEESFLTEZRREN, MEmEE2EE
M. & RSEN fIE 1 B, SCL SIMAERIAKEF. & SCL SIHRENKEFTAR, FIFRELER/REN
SSPADD<6:0>HIAZE, HHFHITE. E—NEESRLERITEEAR (Tere) M SDA SIHIHFER (ELS|RE
RIS . HRFFRA L REBATET, 2R SDA RIS, SCL 5IMMEHAIS. & SCL 5IIRHEASH
BT, TR AL RSIE W ER N SSPADD<6:0>RIA B HFFiHITE . SDA F1 SCL AME—MNMTEEHA Tere
MRFERSET. F/E1S SDA IR AKET (SDA=0) HRF—MTHEAR Tere, BT SCL ASBEF,
SA/5 RSEN i (SSPCON2 #7#&) HBEEE, BHFRLERILER, SDA SIHRFEEF. —B#AE
SDA #1 SCL 3Bl E4MB B 51554, S iL (SSPSTAT £778%) B#HE 1. HERFR A4 581/, SSPIF
NASE 1.

—B SSPIF # & 1, AFERTLUE 7 (ititit EN SSPBUF, . HAi%FEE— 8 FHEIE—1 ACK
&, FAPALLA . 8 iR,

CMS16S28F A P F#ft

SfiI (SSPSTAT<3>) &1

SDA=1, SCL=1 BEh5erEt, miE
J HHRSENALE T
HIESSPIFIE 1
S ASSPCON2:
SDA=1, SCLAZF —J FTBRGﬂ*TBRG’H"*TERG"‘
S
SDA
FONETHA T PG 4k 5ESSPBUF
RIXER
| | Tane
scL m
“*TBRGA"
S=EE B3

El16-12: EEBENEHRTFRER

16.3.8.1 WCOL R&#5E

LESBEIFESHITA, MREAAS SSPBUF, M WCOL #E 1, BIFREHRERNETET (R4S
£,

F: BTARTEHHN, EESERNFHERZA], THEXTSSPCONERSMFITEH#RIE.
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16.3.9 RERFIIEF

VR ERFIEEEN ACKEN (SSPCON2 B%5%8) B 1 ENAIEaLR ARSI Hi%{rigE 1 5, SCL 3|8
WRIE, MESIRRAME I SDA SIML. MBAARESE— RS, MIIZE ACKDT (HEE; &
M, FAARERERERFIFFERTIE ACKDT (LB 1. RERISEELE BT MTHEERS (Ters) B
%, B/ SCL 3|MB TR, %4 SCL 3IMIRANmEm AT (B hED), SRIFERE S BEBT— Torc B
IR . SAMS SCL 3IBMEHIE. X2/, ACKEN RIEFES, BISELERLA, MSSP Sk A2

CMS16S28F A P F#ft

AR
N EFFIELE A, ACKENBEZHEE
ESSPCON2
ACKEN=1, ACKDT=0
«TBRG —4— TBRG —,
SDA DO ACK :
scL 8 | B N
SSPIF 44447 4441447
FEHB A RA, ‘
1ESSPIFEL RARHEE L RARHEE
ENEFIEER
FHESSPIFEL

& 16-13: NEFFHIR R

E: Tere=— MNEFFRAEEFHA.

16.3.9.1 WCOL IRASERESL

MRAPENZEFYEAEI#EITHES SSPBUF, WCOL %4 E 1 BEMBEBHARRIFAET (REESig
1£).
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16.3.10 {EiE&HFF

IR &R RAT, B E 1 12IEF5IRNERERI, PEN (SSPCON2 &7728), SDA SIBENE =4 —M=E
IEL, 7EFRBUZIELERET, SCL SIMIESE 9 MEIShAI RSB RRIFEET. & PEN LE 1/, FiE5044%
SDA E AR F. & SDA LRHFAREFA, BIHFRLEB[WEMRNEHBBITHE 0. FHRLERL
4 4BRTRT, SCL SIMMERIZIEEE, H— Tere CHIFRLEF[ITHERLEE) 5, SDA SIHHEHREIEE
. ¥4 SDA IR ASHEFH SCL h25H FEf, P {iI (SSPSTAT FE:) & 1. —1 Terc AHE,
PEN ;5% B SSPIF i & 1,

16.3.10.1 WCOL RR&#5RE

MRAPEFELEFFH#HTEEFIXES SSPBUF, N WCOL ii§E 1, EHRHAETIAEKNT (R&5E
S#HE),

K BISDAASHBEFRF, SCL=1{%
Fr— M Tere, EESDA=1RIF—
ESSPCON2, PENE1 — MTere, PHL (SSPSTAT) E1

PEN{i (SSPCON2) #
B EFEHSSPIFAEEL

FEONET FHAH R TG
SCLx j . j/
«— IBRG
SDAX ACK
P
}7 Tero ﬂ‘* Tere % Tero ﬂ
FERT S B J:ﬂ;"n‘ﬁﬁ?ﬁL .
IR SDAUE STE1E 5t Terc/m, SCLHIS

16-14: FIEFAHEEELRERN

E: Tere=— NMEIFERE X EZEH,
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16.3.11 Ehgh{hE;

MBI, LEREEEN BILEHEIE, TR T SCL3IM (i SCL 3B A
), HERLEAMME. NRAN SCLIWBENBET, WIFLL LR (BRG) BEEHH, HHKIR
SRAEE| SCL 3IMARRTAIE. & SCL 3IMSANER TN, HIFEL L R HEF LN SSPADD<6.0>
MPA TR, SXTRURIES SR RRTSHIER, SCL B RIBES—1 BRG SHREEAMNE
52

CMS16S28F A P F#ft

BRG;#H, BHSCL, MESCL=1, £ AX“EBRGi, BFHMSCL, MEN=5EREF
SSPADD<6:0>%#;BRGHEBRGHIEIT SCLAK B F
LU E S B FATE l J FSCL=1, BRFFIA 1121 AT $h = EE SEHURT ]

SCL

T

SCLETE B ML BRI — IR (Tosc*4)
EBRGIRFFFFIRSEEISCLRE ASRE F

SDA

}‘*TBRG H"*TBRGﬂ FTBRGﬂ

15-15: A EIEN TRIES S P ES F

16.3.12 ZEHUER

AEZENENXT, B ERNE)E SHFE LR =54 BT AT A E ST =R 518 (P) LB
(S) fIAESENMAEEIL MSSP RREEE. 5 P ALE 18, AJLUENS IPC 2&mizdii; SN2&aTs
FIRZS, B Pl S AUEER. HBLZICH, MREIVFIEFME, WIE~%EFE CERIF MSSP #E).,

AZENENT IR, Ll SDA kit T, EEESHETREAHENMLET. iOER
BH5ERk, HEERMAE BCLIF fiL.

LTRSS T AT RER Y -

& iR & HuERE
& BEiFEt & ESETHFEN

& MEFH
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16.3.13 HEHIBIE, BL&MR5ELMEK

ZEHER ZIBIT BRI, NERESti ERAG 2] SDA SIBIF, IR—NEEHE
1144 SDA SIMEZ ASEFLIE SDA Hifith 1, MB—NE[HE 0, MekERL& M. wR SDA 3|
M) EHAEEROBIER 1, T™SCPR7E SDA S ERHEBINEIER 0, WAL T REMHR. R FIRREMERF
WrAREAL BCLIF & 1, #4% 1°C im O &M BT RRES.

MRAELZIIERELEDEHE, WELEFLE, BF FREAEE, SDA 1 SCL &ihim, HERIFXS
SSPBUF #{TE#E. HMITERLHNRFURSIEFGE, MR °C R&=A, APBEE A H Btk
SiBE. MRERD). EERE. FLERNEFHFNHITIEFLERLEME, MiZEMHH 1L, SDA F1 SCL
Ziihirs, SSPCON2 HERPHIF NITHIALIEE . BMITRREHARPERSIEFE, R 1°C RETH,
APREEA HEshEHRERE. EREFHEIEN SDA 0 SCL 5. RHIEIEEM, SSPIF (il
WE 1. TILLERLEPRIT L EMNFHENR, 5 SSPBUF #4 MNE— MR I8 & X HIE -

AZENERT, BEERNEENFE L F AR ~E Rl LURE R& MR, P ALE 1 B, AL
FREN 1°C Rk HIR, ENRLZNA S F# P UEF.

CMS16S28F A P F#ft

SDAZ HMIRN wrespa, SCLyZ BT
4 SCL=0RT, AEEF %&?ESI%%#;:‘@EE’\J
BIEEN AILEE, 2% 72 MRE
l ERHBHSDA
R T
SDAX
SCLx Bk Mz
+ tEFFREMI(BCLIF) &1
BCLXIF

16-16: % IXFNR E AT 5 2 5eht Fr

16.3.14 MBhE

ENFMENXT, SCL 5IBFn SDA SIHLMEECEAMAN (TRISC<7:6>E 1). FEMR (WMMEER)
MSSP 5% i BIR N S MARKES.
2 bk DUAD A a% 72 thilk PUER FR A& 4 B0 BB IR, B EMTE—1PNE (ACK) Bioh, FHIiELed
SSPSR & &F & PRI HIERE )N SSPBUF F1F85.
QEHETHIEEZ—, MSSP TSR 4 Ik ACK Bk
ZPESHIRRAL BF (SSPCON HE83) HERWRIEMAIEIRAIE 1.
EFEWRIEREBUEZ BT, BHFREAL SSPOV (SSPCON F5:8) BHE 1.

EXFERT, SSPSR HERMERSHAN SSPBUF, B2 PIR1 HE8H) SSPIF ii2E 1. BF 2
1#@id1RER SSPBUF F##:5EFH, M SSPOV 2@ E MM ETR.
ATHREETIE, SCL BN I# & i /) S BB BB Fl & /MR PR A1 2K .
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16.3.14.1 St

—EffgE T MSSP 151k, EMSFHFEMFHTE. HEHFHLIE, 8 (MEERHAN SSPSR Fi#
#7. fERTHR (SCL) L EFERMFFABMMNGL. FF8F SSPSR<7:1>H{ELFF 725 SSPADD<7:1>H)
EEEER, ZEBRTES 8 MEshhkdh (SCL) B TFREAEITH. anRMEITE, F B BF {iIf1 SSPOV fij
T, 2RETIEH:

€ SSPSR EH#&EEMER RN SSPBUF HEF8.

& ZMIFHIREN BF & 1.

& 5 ACK fko,

& 7E5% 9/ SCL BKHEI TS, PIR1 E7782H0 MSSP Fhlf#rEAL SSPIF & 1 (AR s i hlr ) =4
HRET o

16.3.14.2 g

LI F IR RIW ROEFH & it ITECRT, SSPSTAT 7720 RW iDEE. 1BUBIRtbit N
SSPBUF F7F:5.

UM TR KR, MRS REHOR(ACK). @t &2 BF L (SSPSTAT %% &
1, 2k#& SSPOV {i (SSPCON FF#) & 1. §MBEMFTHEHS~E— MSSP . ARAREE
PIR1 F =M BHREAL SSPIF ;5% . SSPSTAT &8 THMEIZF VRS,
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16.3.14.3 %%

LI TR RIW LB 1 F &4 it CEZRY, SSPSTAT HESEHI RW L& 1. EHUKE#HhiE
N SSPBUF FHFsS. ACK BOM#ES 9 L E%i%, [T SDA SIEMRIFRET. EHMMNEBIELTEAN
SSPBUF F17#%, [FEIRTH#HEN SSPSR &F&E#:. BEERIAIT S CKP i (SSPCON #F1F85) & 1 {#4E SCL
SIH. EAED—DESEORRT, EIEREATIAN SCL 31/, NEIEs T LURISIEKATsh, BEiF5EiEs
HHOBIBIE . 8 MUIBNITE SCL MINM T AL . XAIRIRTE SCL ASHE FHAE SDA ES2EMH.

BB ERFEDEESE— MSSP . SSPIF frEfiA MBS E, SSPSTAT SE=2ATH
EFTHIRTS. SSPIF 758 9 NATshEK AR TREEHE 1. KRB EIHULEEA ACK BkHIE7E SCL NS 9
NBKoE EFHSESIF. 1R SDA 2 ASHEE (T ACK), BARTHIBEHRETR. EXMERT, RN
BHPITE T ACK, JBELRIMENIZLE (S SSPSTAT FF82), FERMRHMM T —MEHRAMEI. MR
SDA Z AR F (ACK), MAFUEE T A E A ENEIERN SSPBUF F 178, X thiFisk SSPSR FHF:5.
RI4% CKP & 1 {£4E SCL.

CMS16S28F A P F#ft

FRIFACK
1 e RMW=0 IR SR T

SSPIF J—‘L RAETHRARIEE
EES L mmene
BF
T—ﬁSSPBUF§T¥%§
SSPOV J
E}SSPBUFFZ {95, FILASSPOVAIEL
16-17: 1PC™™ AEhHE RS (7 firstbib)

RW=0
SDA I EstnE RMW=1 RIXBIE NACK
O\ A7) A6) A5 ) A4 A3) A2 AL ACK D7( D6) D5) D4} D3) D2( D1) DO /|
scL j
1\ f2\ 3\ Ja\ J5\ Je\ [7\ /8\ /9 1\ 2\ /3 Ja\ /5\ 6\ /7\ /8 _/—9\4/ P

o A IR\ + sciggeT o

L CPUMIRI SSPIFET

SSPIF L T)
HRFES

BF HE TR
SSPBUFEZR RS A fopmp
CKP
Llﬁ“SSPBUFEEl
(SSPBUFHIA B
FECKPIH BE1HIE N)

16-18: PC™ WERN L ERTF (7 [nithiih)
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16.3.14.4 12C \EhiBEHRIP

ENEERT, TJUFBRBEHMRIPITIEE. BT HES et A F a2 (ER, 7% SCL Th&EE
F, HT— SCL THSBRMFHE, BT 64ms, MfLLBIHMRIFTIEE, WAEZIESR IIC M
SHIEIEIR, R ESRKA, FIFTIICTOF fREME 1 (BiEEE).

CMS16S28F A P F#ft

16.3.15 SSP Rik&SF%

£ 12C Napt&T, SSP Rk (SSPMSK) FHFs A T/ tE BHRE T ik SSPSR F =3 P HI(E.
SSPMSK & Fa RN 0 &1 SSPSR HFHFEEFHMNMMRA “TcRML”,
HEHEEREFMEMFGLEMIEMAE 1, Eit, EENEKRER, EXIRE SSP RIERBHM.
HIMEBILIRE SSPM<B:0>(LiEHE 1°C NIRRZ ATxT LT FRFITHIIRL. RJBEBIL SSPCON #
SSPM<3:0>{i%#E 7 1& HHVENE A ATl 7755 .
SSP RiBFHFREUATERL TE:
7 (bR 5 A<7 1> TR
10 frib bR : X5 A<7:0>{THibE L 4R .

SSP RikfEE Bt ME—1 (&) FHHHEEH.
SSPMSK:SSP R & 7788(93H) ¥

93H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SSPMSK MSK7 MSKG6 MSK5 MSK4 MSK3 MSK2 MSK1 MSKO0®@
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShE 1 1 1 1 1 1 1 1
Bit7~Bitl MSK<7:1>: R/
1= EEIRoHHEEYBIt n 5 SSPADD<N> LR A M IPC Y HhhE TUAR 1552
0= EUEEHbLEAIBIt n TN FITH&MI2ZCHo ki TLADIE R
Bit 0 KH
E:
1) ZSSPCON{ISSPM<3:0>= 100187, {EfAI%tSSPADDSFRittiit iS58 5 R4 & i@ 1T SSPMSK & 77
#iT.
2) TEPREEfM SSPEXT, A X,

16.3.16 RERIEX THYERIE
ERRIRERT, 1°CHERIEEH.
16.3.17 EHIHSIE

BRI MSSP R FHLL I HATHIR I
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17. Flash fZfi&:&
17.1 iR

ZAFIFRMHRE 16K FTRIIEFFiE2S, HuSEEIMN 000h ) 3FFFh, FEFAAHMISEEINESEZRIEE
H); CERRRREIEFEHEN, BRFIEEN, WRRERRE 2 MFELHE. #1HEE 256 FHIES
KMEBIRFMERS, HUSEE X 00h B FFh, ZEFrGHIEENERAIIES M.
REFHEANERMH BT FREZE, MBRSHFHRINESTFEE (SFR) SHETERS UL LT SFR
BERA TR L iHEeE =6
EECON1
EECON2
EECON3
EEDAT
EEDATH
EEADR
EEADRH

L 2R K B 2R K R 2

FiBRFTFIES, FEREVENEREGETHENTRE; FRIFLFITUREERIRS), &
TR EFEREURER, FEAFERIER, BXERITHEITIRE . EAER A ZER 5T .
SANFHERREERBA A LRARSER, BEERGE TIFERTHNEETERN, BT#HITFRIESTURE.

LI Z D RIFET, CPU MMTHEIEE iR, R RIZRIETREB RIS,

3¥: Flash iR EESHECER 2.5V~5.5V, BHE#k 6mA@VDD=5V.
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CMS16S28F F it
17.2 HXEFH
17.2.1 Flash Fi&sFiEHFE8S
Flash Zfi%z51=HI 3 785 EECON1
0xFD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EECON1 | EEPGD[1] | EEPGD|0] SERIOK WRERR WREN WR RD
RW R/W R/W - R RW R/W RW R/W
ShE 0 0 0 X 0 0 0
Bit7~6 EEPGD[1:0] EF/#IBGFMESIEF(IL,
Ix= BIEREFEIESR
01= *HA
00= BIEHIRTFIESS
Bit5 F N
Bit4 SERIOK: 7TFfiEss & U e s 75 LR IR AL
1. [Cfg
0: RIE (HFtEEmIEBERIENTEB(WR/HVPLEN/START))
Bit3 WRERR: BifiRFREN;
1= BiREH$E (EEILEHEMNEMWDTEM R X EE D
0= S#{E5Em
Bit2 WREN: Bf$&EL
1= RIFSREH
0= ZIFENTFHSE
Bit1 WR:  Biz#lfiL
1= BHERAH (BRE—BEEmABEEETIZMN, FREREEWRMAET, BREEEER);
0= TERAHE/K
Bit0 RD: iSEHIAL
1= Bt (HEMESERD, FHMRENERDAE, EFEEEE)
0= A EohFEiEsiLRE

E: BB WR sl RD (I8 1 FEESEF 6 £ NOP 158 a A sE I TE b IR1E.

EECON1 &l EEPGD[1:0l'RE i BlM RI2FFiEs5, T2 EFME:E. EEPGD[1:0]=00 &Y, Ef/a
R EEIS S T BB FEERHT. EEPGD[1:0]=1x B, {H{TEEIREERIS ST X T2 1R 0# 38 11T

EECON1 #Z#I4L RD #1 WR R BEIFIEMFES . ARG REEFXEMNE 1 MEEEE. I GHRIE
TG, HEHREENEE.

EECON1 ###I4i WREN & 1 Bf, RIFHF#ESMITERE. LB, WREN L#EE. HEEMSA
BAEW LVR £, WRERR U&E 1. FEXLIFERAT, EMERAAALIEE WRERR HESHENAE T,
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Flash f#fi# 85425 758 EECON2
OXFE Btz | Bttt | Bits | Bit4 Bit3 Bit2 Bt | Bio
EECON2 SERI[7:0]
RW w w w w w w w w
giifa 0 0 0 0 0 0 0 0
Bit7~0 SERI[7:0]: MTPIEBURIEEEERFF

IR IEEERSAT, e 5 0x55, B 5 Oxaa:
IR FEE25AT, Yc 5 0x69, B 5 0x96:
BEANEAE:

FREBURFME RIS URE (BAWR/STARTHAERD
FREIEFFEE RIS URIE (BAWR/STARTHIAERD
) FESHEKIRE (BEAWR/STARTHI D)

EECON2 A 2485 7788, 1 EECON2 5EIMEL 0. 2S5 REEE XN BIirFESHiErER, £
EiRiF e ESR X BB NS ERFY; AliEid EECON1 BFrELL SERIOK IEE S BT E AR AS .
Flash f7fiz515H] & 725 EECON3

OxFF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EECON3 PA(?E')EE—M START HVPLEN OP[1] OPJ0]
R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0
Bit7~Bit6 E N
Bit5 PAGE_MODE: Tuig{EiEisH (L
1= (FRETUIRIERN
0= ZIFTUR(EER
Bit4 START: E&h ERASE/PROG #21E
1= B
0= {=1b; BHBEIEE, 4R ERASE/PROG #1E
Bit3 HVPLEN: BEEFFsE
1= [FHEERE, FHRESBUTHE
1. HVPLENMO->1BY, BHSBEERER, HERBEITHRS
2. BEHEITHESRTHIEEmIE (16N EFE 0~
3. GSEEDATH %G5, IEEHEET, BEMHITHEEM
0= HIIBEfE
Bit2 E N
Bit1~Bit0 OP[1:0]: #AEEFEAL
1M1= KA
10= ERASE
01= PROG
00= *AHA

7E: 1)1 START {usk HVPLEN {i & 1 EEZEE#F 6 5 NOP 182 5 A seit I TH M iR(E.
2)TREIEEF L EECON2 MEFIISERE, BIMASHRHIEE, ARMEARELEER
EECON3 H&F=5/A T A st ME 1m0 ETRE.
EECONBS {Z#Ifif HVPLEN {5 HITUE 1AL, (F RERTRE 15 B BB IR R 4SS E E H E sE O SR IE 1H 1 338
kRIS EEDAT & 7255 1% EEDATH #1 EEDAT MR E I ZE T MR R ith it (8 725 18], TEREREH
THEEHM 1, EEF 16 MEEZEEH, FETURERIT.
EECONB3 1= HI{iL OP & TUHRIERIPRaNE (BR/IRS)
EECONS #Z#lI{L START BaiTUR(E, BREZHEHBIES, HEAEREFEME BRI 58,
ItkFfE EEADRH #1 EEADR %% 774 28 U2 1R 71 .
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17.2.2 Flash 765 F 5%

EEADR #1 EEADRH F#&F258E F it R K 256 FRIHIEFMF N EK 16K ZFTHRIIZEFFHES.
R IRIE R R iE R AR, it EFH SN\ EEADRH ZEEEMEFEH# SN EEADR &5:8%; iF

= N

ENEEFFHSESRTIEEH, SXREREEEEA ML,
EFFEERE S e B R

LTEFFHEXE, EEADR=0x00, EEADRH=0x00, SEPRiEE #hilkF3 0x0000~0x0001; 2
EEADR=0x01, EEADRH=0x00, SEfRiEihiity 0x0002~0x0003; LAk, EEDAT ARALHUERYIIRES

HIEEH 1788, EEDATH Attt MBS #iIEEFes.
IR HIR LSS (AR, RGHhuti{XF S\ EEADR &85,
Flash 7% bt 257738 EEADR

OxFB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EEADR EEADR7Y EEADRG6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADRO
RW RW RW R/W R/W R/W RIW RW RW

S4E 0 0 0 0 0 0 0 0
. . _ EEEEERI SRR I AR 81T
Bit7~Bit0 EEADR<7:0>: EEADR<7 4546 72 75 (5 58 T4k MuhHE 414
¥: 5 EEADR HFEHECHEAFTEM—FK NOP #5<
Flash 72fi&zs it =5 7585 EEADRH
OXFC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EEADRH EEADRH4 | EEADRH3 | EEADRH2 | EEADRH1 | EEADRHO
RW RW R/W RW RIW RIW
SiE 0 0 0 0 0
Bit7~Bit5 KA, R0
. . . iEEEFREMEEIESRENTIEESL
BIA~BIO  EEADRH<A0> e e oo i 22 TUB MR RO M S5
#: 5 EEADRH HEFR1ESEERFRM—5K NOP 5%
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CMS16S28F AR FEM

17.2.3 Flash B HIESEHF

Flash Zfi&zs 8#E & 785 EEDAT

OxF9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EEDAT EEDAT? EEDAT6 EEDAT5 EEDAT4 EEDAT3 EEDAT2 EEDAT1 EEDATO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShE X X X X X X X X
Bit7~Bit0 EEDAT<7:0>. ZENEESFHIEEH EEESBEABFENRSN, EEQEFESANBEEKSAL

d: TURIFEA TE% 7GR, 5 EEDAT HEERFEESF 6 5 NOP 5L FA st THARIRIE.

Flash Fi#z5 8#E & 783 EEDATH

OxFA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EEDATH | EEDATH7 | EEDATH6 | EEDATH5 | EEDATH4 | EEDATH3 | EEDATH2 | EEDATH1 | EEDATHO
RW RW RW R/W R/W R/W RIW R/W R/W
ShE X X X X X X X X

Bit7~Bit0 EEDATH<7:0>: ZENEFEMBHIEHSEEHESRSARENSSN, SXEEREEFESABIEN S8
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17.3 i Flash 128

EiZH Flash FiERAAEEE, APLSUS AR AIFISAI 23S EEADR #1 EEADRH ZH7#E::,

5 EECON1 #77250) EEPGD &Ik BFrfFiEss K8, ARBEIHTHIAL RD & 1. FLASH 7Ffi#s8 1Mk
B, CPU & FE KA, BRIETERET, CPU 441G 1T S ; FR ik SR fE R b it OB S 4§77 2 EEDAT #1 EEDATH
HEHEHEP, APERENESPIEEXAENEFRE.

E: ¥ RDALE 1 FEESF 6 55 NOP 5L FRA B ITH M IRIE.
FREFBREERRERERA:

5 EECON1.EEPGD #&#Ii%# B irfrfifas 94 H

15 B#rHtiit 5 )\ EEADR #1 EEADRH & 7788;

1% EECON1.RD & 1, Bahi&i{E (CPU EEIEERIETR);
%156 £ NOP 154 /3, FIHEF RD 2E5ET;

i%EY EEDAT #1 EEDATH & 7728 5k BUEIRE

o s~ D

17.4 E Flash 1Zfis8

%t Flash 7783 TISIR/ERT, EE%IRE EECON1 S7F88H) EEPGD, IR IEF s EBUREFIEE,
H[a EECON2 5 NFFE 5 LA EsE R lif ge RIS BURlE;

174 Flash FiE=s iR AR AN : FEMIRE;, FERERERTEER. BAEET. ERALKE
B, Hf5 SRS HEhlts) Flash Fi#8s; MIVRMENZ AT AT HERE Flash FiEsE, REESCIE
B—maR. EZREAS, BREKERHEMAR.

Flash =81 TIEBURIERT, CPU & TEERE, #BIETME, CPU 4 EIE1TIES;

www.mcu.com.cn 146 / 157 V0.5.1



CMS16S28F A P F#ft

s Cmsemicon’

1741 =85

Flash Zi#s M FESRMER B FE EECONT 5HIA WR SLEIRY; AP ERRIEFEEHSENER, B
ZE TR S N\ EEADR #1 EEADRH F#&EEH G 8#E S N\ EEDAT #1 EEDATH %7288, AE1% EECON1
F ) WREN L E 1 LUEEES#R4E, @ EECON2 EN$FEFFIE1% EECON1 =HIL WR E 1 BEiB5#(E.
EIZKIBEE P R 2R I E b, B % 5 e P .

ELREHEHESHUER, FPRIZBLREE WREN ALEE, XMALHIRTRG LR TFRBHITER (BREF
HIMRER ) SFHIRE Flash FfigfE. —1MNS5dREEsNE, ¥ WREN (iUEREASE LS BEEA.
I BWRALE 1 EEEEF 6 £ NOP 5SS EA e TE MhiR(E.

iR RIERA:
% E EECON1.EEPGD iR BB 77 1%58;
¥ BiRitbit 5\ EEADR Z752E;
1B IES N\ EEDAT #1 EEDATH F758;
1% EECON1.WREN & 1, #i5¥5EH;
X AT
[@ EECON2 EAHFERIFSI (55 0x55, BE 0XAA);
% EECONTWR E 1, Bai5#1E (CPU EEZERIETH);
6 X NOP 54 E, HIMEFEWR Z2EET;
. 1% EECON1.WREN 5 %;
10. VR E T ;
11. i EECON1.WRERR #|fi2 & HitE, HEFEAMITERE.

i

© o N~ Db E

Rt ARGl -
1% & EECON1 #£#fi EEPGD &2 FF 171ik8% ;
% B#Ritiiit S\ EEADR #1 EEADRH %7583 ;
B ¥#ES N\ EEDAT f1 EEDATH F##8%;
¥ EECON1 #Z5#IfL WREN & 1, 2155 EH;
KA BT ;
[5] EECON2 ENHEMFSI (£ 0x69, BE 0x96);
1 EECON1 54 WR & 1, BEISHRME (CPU HE BERIERM);
F#5 6 £ NOP 52/, HIHFRFWR ZEHEE;
. % EECON1 £ WREN BE;
10. k& I ;
11. 3EBY EECON1 #5750 WRERR HIMi 2 BHHE, HIEFEERITSRIE.
i HRGREBPNIEFFHESRIPUANE, SHZEFEHEEXETERINSRE.

i

© 0N A wDdhE
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17.4.2 THME

Flash &S OTUIRIEG 4 Th: JBERE. BERE. MERNTKRS,; ARITIERER, TEEREEMEEN
ZAVFN[E] EECON2 HFERB AN EFTLUESE Flash 1762 %t R 28 B RIS BURE; TUiR/ER CPU & T E1Z
RS, BIESERE, CPUBEEITIES . THRIERIATE 2B A ERTHIAY.

17421 BEE

Flash Fi#= B EFREREHBAIER), BUATEMAR=EBEFRE:

1. 1% EECON3.PAGE_MODE & 1 FaeTUREER, I FREFMH5004E, A/ EECON2 B4
EFSfE, 88 EECON3 #&#HI4L HVPLEN LUFREE TR, RN BBNEERFERIE, HiERE
BT RS

3 : ¥ HVPLEN L& 1 FEEESF 6 & NOP 1548 A sEdH TH 1

2. {## EECONS =4I HVPLEN J3 1, 7E Flash 77f#=S 1M s TR B4 RAT, BUHS BB EIE

EEREMESEHEITHRES.

17422 TE&%F

Flash g RN S EFIRIERTEEFERER (HVPLEN X 1), IS EEDAT &2 E85; S EEDAT
H 17855 %% EEDATH #1 EEDAT HFERNMRIEE N E R TS Rt pE EZSIE), SEREEEHITEES
BHain 1, EE¥ 16 MEEZEIE (0x0~0xf) i, EFENERINKRERH. A#EEFE#E, EFEGFRA
SHREZGETSANEERIE, EWBTHESHEFRERS.
7¥: 5 EEDAT FEREEEEF 6 & NOP 154G A seitTH bRk,

17.42.3 T

Flash &SR TUERIRMERTERE B NS LB, B EEADRH<4:0>F1 EEADR<7:4>4H &R, B
it EECONS i&#¥{u OP i£#F#8Fk, H{EsE EECON3 I START B5ll, #R%ERG START BEliEE. I
EIRGERAT, BHSBEMBRMBEEFRIENEEEHITHES.

7E: 15 START LB 1 GEEEH 6 & NOP 155 FA RESHTH MRk
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17.

424 TRE

Flash Fifss TR EIRIER, EEMRMELZER, H EEADRH<4:0>F1 EEADR<7:4>4H &%,
iBit EECONS3 &4 OP #&IRIRE, H{#FsE EECONS3 #5844 START B3, 1KkE4%/5 START Haia .
TRELE®RA, BUHESHIBHBEEFRIENEEFHITEES.

7E: 1§ START (L& 1 [FHREFFF 6 5 NOP 1554 BEi

ITHEAMRIE.

n
1
2
3.
4.
5
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

BRIEIEF BRI RIZ R
. 1% EECON3.PAGE_MODE & 1, {FaETTIRIEER;
. 1% E EECON1 1541 EEPGD ¥ 12 F 12155,

K A R T ;

@ EECON2 EA$ERIFSI (&5 0x69, BE 0x96);
. {¥8E EECON3.HVPLEN, W BaliEREFEHFREEHITHES;
. H156%£NOP S

5 EEADRH/EEADR i%3%T1;
EECONB3.OP[1:0]ik #2124 184k ;

. %5 EEDATH, BE EEDAT B#hBE&7F;

2156 5 NOP 154

BEEF 9104, BIHXE#R 16 NMEEZE);

S EECON3.START Bk ;

%156 N NOP 154 /3, FIHH1F START 2&EE;
EECON3.OP[1:0]i& ¥k 5 #24%

%5 EEDATH, HBE EEDAT BH5E&7%;

2156 % NOP 154 ;

BEEE 15~16 &, BHREH 16 NEFZ(E);

S EECON3.START BalkE ;

%156 N NOP 154 /3, FIHH1F START 2BEE;
7&% EECON3.0P[1:0];

&% EECON3.HVPLEN;

;&% EECON3. PAGE_MODE;

E: SRGEETHNEFFHESRIPAENN, MZEFFHEXETERNERIE.
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17.5 Flash F#i%s81EFEEIN
17.5.1 X7F Flash FiE2E VR (ERTE]
Flash 72 52 B4R (ERT (8] R PO RR R BT 22 45IR0, B EIN T RFiT

BRAERA TE BT 2R AT 4 1R1ERTE) B
EER 0.75 us
B&%F (2 1.25 us
TUER F8M=8MHz 2.82 ms
RS 1.80 ms
F5 4.62 ms

B EAREXRTUEY, FEMERASREERARELEE—HE.

1752 BKIE

WRIEEAHEE, —RERHITRESRE.

17.5.3 BRIZEHRIA

BEIERT, FAATETRFER Flash BHEEBAEIE. AILEELERE, E RS T EMEFHE .
FEREES WREN . TH, EIEREREE EREER 16ms) 25Xt Flash & SEHITSBIE.

SRERN BN WREN (LGRS LA TR T & IR SR AE:

* XE

& HEER

& ERHEEE
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18. LVD {KEERN

SREAREERNINEE, ATAHTENERERE, MREFBERTIRENE, TUSE—DFEE
S; FEFFATSCANEER LVD MRS AL

18.1 LVD XM F7FS

B 141 5EE5 LVD &EHRiEx%.
LVD #z#l|%& 588 LVDCON

OFH Bit7 Bit6 Bit5 Bit4 Bs | Btz | Bl Bit0
LVDCON | LVD_RES — — — LVD_SEL[2:0] LVDEN
RIW R — — — RIW RIW RIW RIW
ShE X — — — 0 0 0 0

Bit7 LVD_RES: LVD #itHsER

0= VDD>i&EH LVD HJE
1= VDD<i&ZEHRI LVD £

Bit6~Bit4 *H
Bit3~Bit1 LVD_SEL[2:0]: LVD Ha[Ei%#¥
000= 1REZ
001= 1REZ
010= 2.7V
011= 3.0V
100= 3.3V
101= 3.7V
110= 4.0V
111= 4.3V
Bit0 LVDEN: LVD {£&EfL
0= %t
1= {F&E

18.2 LVD #4E

i3 % E LVDCON FFs8+H LVD BBE{E, 58 LVDEN 2 f5, KRB EX TR ERBEE, LVDCON
FFERTH LVD_RES i ES. & LVD #HiRfERtE, FEER 10us HIETE) A HERSIZEN LVD_RES {i,
ARER T R AR, LURADTE VLVD BBEEMNART, LVD Mh4E ReVNEIR .

LVD #&RHE B S P ETREAL, HIREFHEXIPEEREN, RIREERTRENEEER, 2/~% LVD
Thif, RSN LVDIF K E 1, PEI~4E. LVD ] U T EREEE .
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19. fihiEiRg

19.1 fliEiREIERELA

FRIZATIARIR 2 79 SEE A A ARIEIZ O T RO SR AR B . AT B AR AR BE, SCBIBI/KBrAa .
R, REEMARIEZED.

BAREH:

& 1-26 NMZEANE, A /O HFLUECE liRiRE

¢ EFEIMBRIRER

& SihtTititeE, ATRREIEFS 10V, 35 3V EFK

19.2 MRIEREREEER

& ARRIEERNE DRI R IZ B MER A — MR AN, BA— T RIERDIEI R,

& EESE. KER. SIRENERNSMERRIRETERRE. ITEER, NRETESEKRE
AV EAE] XS B A AR A

& RNBIMRTHELR RN, MR PCB TZAITRERM 0.1mm BT,

¢ RBNEFMRERELTEBREETIN SHNESL.

& RBNEFMRERIELERE 0.5mm A EERERFSL.

CMS16S28F A P F#ft
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20. 4

CHRIES2HEIE 5 % BAZHE, ZEERE. BEEEERE. HRIEEMEFS 3
ERERSHRAE 8051 FA.

20.1 F¥SiAA

5 iRA
Rn T{E&H 7R RO-R7
Direct REHIEEFIEE RAM BB Tl (00H-FFH) S457kThAE S 288 SFR shayihiit
@Ri EESHUEEE (@RO 3 @R1)
#data 8 LT HFIE
#data16 RS 16 (L #HRIE
Bit AR IERT RAM SH5IATIRE S 7738 SFR HPAYAiEiE
Addr16 16 {uithit, HutSEE 0-64KB k=S |s]
Addr11 1 b, HHESERE 0-2KB Hiikzs[E)
Rel FE bk
A ek
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20.2 #gS—k

Bhigf | ik
EEE
ADD  ARn RIS FaE
ADD  A,direct RMBEMERESUE T
ADD A @Ri RN MEHEES U RAM
ADD A #data E=giE-=yikva k-
ADDC  A,Rn RN EE B R H AR
ADDC A, direct RMBFMEZEF U B TP AR
ADDC A @RI RMESMIEIE T UE RAM FIHIFRE
ADDC A #data R INEE NN B E AN AL AR
SUBB  ARn RN B AR R GRS
SUBB A direct 0= B S B ST A A AR
SUBB A @RI R MR EIETUE RAM R AIFRE
SUBB A #data R NE R BN A H IR E
INC A FnsEm 1
INC Rn 2 fFasn 1
INC direct HES BT 1
INC @Ri 84541k RAM #1 1
INC DPTR EiEiEE M 1
DEC A RIMEFR 1
DEC Rn EXca
DEC  direct BHES BT 1
DEC @Ri B3 S 4k RAM & 1
MUL AB Rmasks 74 B
DIV AB RIMEERIATF 7R B
DA A iR
IZEEEA
ANL  A,Rn RMESEESR
ANL  A,direct REMBESEESUET
ANL A @Ri RS EES U RAM
ANL A #data RmaEs 5 B
ANL direct,A BHiESHUB TS5 R2maE
ANL direct,#data BiESH BT 5%
ORL  ARn RIMEEH B FRE
ORL A, direct RMEBEHEEIUET
ORL A @RI RMEEK BT UE RAM
ORL A, #data EJiIErrAvaz Ik
ORL  direct,A BHiESH BT R mes
ORL  direct#data I=EE S w === AV k-
XRL  A,Rn RMBERR ST
XRL  A,direct EMBRYAEETUAT
XRL  A@Ri RMEE S EEF U RAM
XRL A #data EgiE AV k-
XRL direct,A BEiEJitB TS EmesE
XRL direct #data BiES gt AE
CLR A RS0
CPL A R NEREUR
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BNiETF ik
RL A RMaEEBIHFBAL
RLC A RN S E S ARRR L R L
RR A RmEBELETBAL
RRC A RS EH MRS GBI BIL
SWAP A ZMNES 4 (51K 4 ik
€ TS
MOV  ARn SEeREIEEIR MR
MOV A direct BHiES B TiE X R maE
MOV A @RI [B3E St RAM 3% 21028
MOV  Aj#data 37 BN#E R nEs
MOV  Rn,A RIMEFE SR
MOV  Rn,direct BHIESU R TXEFSR
MOV  Rn,#data A IEges et
MOV  direct,A RMBEEZETURET
MOV  direct,Rn SRS EES ST

MOV direct1,direct2

Bl A TR B EES U S T

MOV direct, @RI

[EfES U RAM = EES & T

MOV direct,#data

SENBEEEIISE T

MOV  @RiA

R NgEiXE)EF I RAM

MOV @Ri,direct

BiES B rixEES I RAM

MOV @Ri,#data

37 BN#X E)1E S HE RAM

MOV  DPTR,#data16

16 {37 B BuE BIEIE

MOVC A ,@A+DPTR

EREIFEZZEMES (DPTR JEdL)

MOVC A ,@A+PC

ERUEEREME (PC HEAD)

MOVX A @Ri

SMER RAM Tix 2 mag (8 firitbik)

MOVX A,@DPTR

SMEB RAM BTk Rinzs (16 firstbiit)

MOVX @Ri,A RIMEFEINEE RAM BT (8 {iritbib)
MOVX @DPTR,A RHN8E1%EIME RAM BT (16 firithit)
PUSH direct BEIES I E It RN TR

POP  direct HRIGE S BES U RT

XCH  A,Rn RIS HEFEETIHR

XCH A, direct EMBE5EZETULSB T RAM ik
XCH A @Ri RMEESEEF U T RAM ik
XCHD A @Ri RMEESEESULE T RAM 4K 4 L
IRBEAE

CLR C CAEZE

CLR bit EHRESUAES

SETB C C Ef

SETB  bit ERESUI BT

CPL C C B

CPL bit EIEFUER

ANL  C,bit CiZHE5EZEF U

ANL C.,/bit CZHE5EESUMNMK

ORL  C,bit C iZiEsEES U

ORL  C,/bit C g EES UMK

MOV  C,bit BEIES % C

MOV bit,C C EERESUHu

FEFFpkiE
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BNiETF ik
ACALL addr11 2K ik Bl A 4 3 F
LCALL addr16 64K ik Se B AR
RET TR [E
RETI IR ]
AJMP  addr11 2K HbhtsE B AL
LJMP  addr16 64K HbuESE BN KER
SIMP  rel LEPOP Tk e
UMP @A+DPTR K
Uz rel RNFH 0ER
UNZ rel RMEBER A 0 R
UC rel CH 145
UNC rel C A 0%%
UB bit,rel BIETUR 1 &
UNB bit,rel BHiEFUA 0%
UBC bit,rel BHIESUAI N 1 #%B, FHEZA
CIJNE A, direct,rel BMBSEIEI U B T REET
CIJNE A #data,rel EMESITEBAFER
CJNE  Rn#data,rel SERSIBAFLER

CIJNE  @Ri,#data,rel

)35 k8 T RAM 53 BB F47

DJNZ  Rn,rel

B Fa 1 AR 0557

DJNZ  direct,rel

EEJURTTR A TR 0ER

NOP

It A
=iES

ER—EX—B A4S (Read-Modify-Write)

ANL 1248 (ANL direct, A 5 ANL direct, #data)
ORL 12485 (ORL direct, A 5 ORL direct, #data)
XRL 1ZiER ek (XRLdirect, A 5 XRL direct, #data)
UBC EIES U 14, HEIZAL (JBC bit, rel)
CPL EXS (CPL bit)

INC fin 1 (INC direct)

DEC i 1. (DEC direct)

DJNZ 1 A7 0 4% (DINZ direct, rel)

MOV bit,C C EEES UL

CLR  bit HIESUEE

SETB  bit HIESHUIEN
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21. HRAIEITHAA

WA S

A8]

EEES

V0.0.0

2025 10 B

HiahR A
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