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Hinh1725: DYng s-ng | 2 ixl alv.ea.pchh§t...c.hJ..L.13910
Hinh181: C8c th”" nh phfn c.hz2nh..c.,.a..ngoli..t40 UAR
Hinh182: Xung | bly mXu d l i u Vv ..X.U.0.g... d.'....ct5|4 d.
Hinh183: Xung | bly mXu d. | i wu..v....x.un”ng..d..t¥4d d.
Hinh184 : Xung | bly mXu d. | i UM X.u.n.g...d. ..e54 d_
Hinh185: L Xy mXu d .l i .t Voo Nl O 154
Hinh186 : L bly mXu d. ..l it Ve NS O 155

HiINh 187 © D7 € Mool e U 155

Hinh 188 : Mi ebluh’t @a uc ch bl n..c.,.a..b,... t.ruy.Qnl5e ART
Hinh189 : TruyQn m .t..k.hun.g. ...l U 158
Hinh181 0 : Tr uy.Qn....L. . 2 o 158

Hinh 181 1 : Chblu tr Y%c..c.,..a.. UART ... Ao, 159
Hinh181 2: UART .t.i.J]p...nhdin e, 161

Hinh 191:S L™ kh' i 0G0 Ve ARG 162
Hinh192: Gi [n LY th" i gi an..cho..ho.Ut. .n.g.167_. a A
Hinh 193 : LFn chuyWn Li t| ALI:fCUN t(|Af’D10 CsNalu[ 7k]h)l A€ ¢t
Hinh 194 : Mt h3nh ngx..M.0..Cu.a. .. . ADC. ... 169
Hinh201: Qu&8 tr 3 nh..t.r.uy..x.Ll. Bl fod @SB, 172
Hinh2t1: Sh LY kJlt...nl.i...b... DD 174

© 20142015I1CDREC SG8V1iH€, ng dXn s d. ng 8



N i dung

Hinh 241 : H3nh c¢chi Ju ..L..ng..chi.p..SG8V1l........ 215
Hinh 242 : H3nh chi Ju..c.dnh..chi.p..SG8Ml..... 215
Hinh 243 : MEUEA L G il A e 216
Hinh 244 @ MHAB ...C.dulo. B 216
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N, i dung

M, c |, c blng

(20 N o T A A VI P DO o o T (o) o PP 17
BIfnd:4ni Qu ki n reset..cho..c.8c..t.hanh..gh80 L Hc
Bfnd:7C8c thanh ghi..ch..c..nktng.. . LHc..bi...1.42
Blngl:10M* t[ chOn..c.,.a..m. .t .. L.O. .RPAD. ... 63
2 2 O T 2 01V o o T ) PPPPPP 64
BIng3:10M: t[ blrog..nhdn.. o bl 64
B N gd: ThABN ghi DIRA ..o e 66
B ng5b:10M* t[ t ha.mnh..ghi... R.ORT.A. . 66
B ng6:10Ch_ ¢ ntng..c .a..Rort. B . 69
B[ n g7: ThANh ghi DIRB........oveiiiiiciee s eeees s e e e e e e e e e e e e nnneea e 69
Bfngl0 Mt t[ thamnh..ghi. . .RORTB......ccoooeeiiiiiiii 20
B ng9:10Ch_ ¢ ntng..c,.a..Rort.C... . 72
B[ n glO:IRanh ghi DIRC........coo e e e e e e eeeee e 72
B[ ngllll Ch. ¢ nNnENg...RORT.C. e 73
B ngll200 Ch_. ¢ nt.ng..cC..a..Rort. Do, 75
B[ n gl3:ITBanh ghi DIRDL......ccooi oo eennnes 76
Bfngl4a:0 M* t[ ch..c..ntng. . . RAOQRT.D......oooiirciiiiiiii, 76
Blngl 1:1 M* t[ t hamnh..ghi. . WLQOLCQON.....eeeiiiiiiiiiiiiinnnn, 7
Blfngl:12M* t[ t haunh..ghi. WT D.CON....ii 81
Bl ng2:12M* t[ thanh..ghi. .. .TOREG.......oocomiiiiiin 82
Bfngl:13M* t[ thamnh..ghi.  TLCON. ... 88
Bl ng2:13M* t[ thanh..ghi . TLRH ... 89
Bfng3:13M* t[ thanh..ghi. . TL1RL. ... 89
Bl ng4:13M* t[ thanh..ghi. . . CCRH. ... 89
Bfng5:13M* t[ thanh..ghi. .  CCRL. ... 89
Bl ngl:M4 t[ thanh..ghi..  TX.CON. ..., 92
BIfng2 1M* t[ thanh..ghi  TXRH. . 92
Bl ng3 1M! t[ thanh..ghi. . TXRL ... 93
Bifngd 1M* t[ thanh..ghi. . TXRPRH. .. 93
Bl ngs 1M* t[ thanh..ghi . TXPRPRL. ... 93
Bngl:15M* t[ t RGONAK...gh.i. ... PRWM. .. ..., 97
B[ ng2:15M* t[ thanh..ghi... PWMX.RL.oee s a7
BT N gl: ThBNN ghi SPL. ..t e e e e e e e e e e e e e e e as 99
B ngll6 Thanh ghi-SRAIGORWU... kthn CSPL 99
B ng3:16Thanh gh4SPISTAl-Ing L8 W SR 100
Bfngl:17M* tf tR&CIONGh"  .c.h.Jj... L ......... Ma.s.t.e.r......106
Bl ng2:17M* t[ thanh ghi 1.2.CCON.1.. chl] LlO?SIav
Bfngl.19M t s’ gi 8§ tcrhoc>b|uungn3mlhod:lhamng(k%¢GBV| Al
Blfngl:22M! t[ cho c.§c..tr. €. .0.0...m«..|l...0h..... 176
BIng2:22Tdp | ol B SGB. MLt 178
BIngl:23Thtng s....Vvedto bl LD 214
BIngl:24K2 ch the..c..v.dto L.l doiiees 215
Brng2:Rich t he c..vedbo T2, 216
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N i dung

Danh M, ¢c Thudt Ng. v T Vi J]t

Thudt ng. h o Mt t [

ViJJt tdt c¢c,a c¢c, m t. i Reducé
RISC M t cblu tr¥%c hay ph€hng ph

ALhn gi [ln nhoa tdp
Package DUng L-ng g-i <chip

Vi JJjt t dt c _-par ocf,im et ~QufaLdo WF | a
LQFP M t ding L-ng g-i chip v, i

byng nhau.

ViJJjt tdt c¢c,a c, m t. AFirst
FIFO M t dlng b, nh, | €u yd n Itidcl

L€ ¢ L c ra theo L¥%ng th

Tru n nhdn son ctngupMetx
full-duplex y Q 9" g upM,

thw v._a truyQn v nhdn d._ I

K: thudt AL€ ng " ngod

M t k: thudtchbi gh® cgc k'
Pipeline ’ . n hllcs

theogki Wihfaw nh=3Im tdn d, ng

ctng LoYn, qua L- | " m ting

ViJJt tdt c¢c,a fAMicrocontrol]l
MCU . . .

B Vi L'i Qu khi Wn

L~ m t thudt nHaycholUm €, 6 n{
Reset . o X

trUng t h§i n L nh ban Lfu
Clock L™ xung nh  p L% ng b,

ViJjt tdt c¢c,a c, m t._ nACentr g
CPU L™ Lhn v° x IT trung tom t

thi c¢c8c | nh I dp tr3nh.
Flash T°n a&¢Yia B, nh, L€ ¢c s d, ng
Stack B, |€©u tr_ L a ch" truy cdf

B L nh th" i i 8§m s8t hoUt
Watchdog ’ . g.§ : . ~

CPU b treo khi Lang x T,
Wake up L trUng th8i sJ/un s”"ng hoUt
UART Vi JJt t dt aiyeesal A&synohrohous Rddiver
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N, i dung
Thudt ng. h o MLt [
Transmittero
NgoUi vi truyQn nhdn n" i ti
ADC ViJJt tdt c¢c,a c, m t. AAnal o¢(
NgoUi vi ¢ huty®mntgh tin ht 2m thig
Counter B, Jth s. ki n
ViJJ]t tdt c¢c,a fADirectiono
DIR :
Chu Q
ViJJt tdt c¢c,a c, m t. nGener g
GPIO . .
C ng truy xublt La ch. c nktng
Port C'ng truy xublt
Vi JJt t dUpod, a APul |
PU K®o | °n. M, t ch©n giao ti J]jy
| © ch©n giao tiJ]]lp hay t2zn |
Postscaler B, chia tfn sau
Prescaler B chia tfn tre€e c
Vi JJt tdt c¢c,a c, m t APul se
PWM .
ni Qu c¢chJ L, r.ong xung
Vi JJt tdt c,a c, m t._ ARSpeci ¢
SPCS .
Ch©on c¢ch n I dp tr3nh
Timer B, L nh th" i
Watchdog timer B, L nh baoh® i c[nh
ViJJt tdt c¢c,a c, mt iWat chl
WDT . a
B L " nh th i c¢c[nh bs8§o
OSC Dao L, ng
Weak pultup M. ¢ k®o | °n yJlu
P ViJJt tdt c¢c,a c, m t._ nSeri al
Giaongo9p vi n" i tilp
SCK Clock n"i ti/flp c.a ngoli vi
DI Vi JJt tdt & Sercam "data i npu
Ng» v on'di tiifjJjm ¢, a ngoUi v
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N, i dung
Thudt ng. h o MLt [
Vi JJt t dt Seriala@atacoytmnt © i
SDO . . .
Ng» ra d. [ u n i ti J]]p c. @
SSx L anchk'l ave hoUt L, ng c_, a n
Master Ch, (ngoUi nhi miiyo Qu ¥« h ig kWdch n ¢
Slave T. (ngo4Yi vi chgaoalis viii Q&ht
R ViJjt tdt c,a t. ifReado
Ch™ khl[ ntng c¢c- thW truy x|l
W ViJJt tdt c,a t. AWriteo
Ch™ khl[ ntng c¢c- thw t8&c L, 1
W(0) V' tr2 b€tc chh®p x-a hoHc g
BS Thanh ghi Bank Select. N-
C,HC, Z C8c bit tALYNCgrrytHalBOarrycZera
GIE ViJJjt tdt c¢c,a c, m t. inGl obal
Bit cho ph®p ngdt to"n c, c
BC Vi JJjt ¢ dn tt_, aifProgram count e
B, LJJm ch€hng tr3nh
Vi JJt tdt c, Doenm t _ APower
PWD _ . -
Bitt h*ng b8o chJ L, ti Jt ki
HI Bytecaoc ,tahanh ghi k/JJt qul ph®
LO Byt ecttalblpn h ghi kJt qul phG@G
WDTO Vi JJt t dt Waichalog timeoato t _ A
TS Vi JJt t dt TopofStaclh m t . i
Vi JJt t dit c. a t._ Accumul at ol
ACC Thanh ghi d¥%ng LW | €u tr, q
to8n h ¢ v~ |l ogic
Bypass B, qua (!l nh ti/lJp theo)
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H

1.Gi i thi  u
sG8v1 | ~° m, t v i8bittliaQud , knhgi,8Vimno RhdgiOQ m, ¢ L2 ch
| " nh6xd”mh, L, r Ibit mBi thh, | chkhng tr3nh 64K
16KB. C691t hanh ghi c¢- c¢ch_c¢ ntng LHc bi t. SG8V

Watchdog Timer, Timer/Counter, PWM, UART,2 C, SPI , é SG8V1l c¢c- thWwW
b, phdn Li Qu khi Wn tr un gm8ty© rgngd/itdhoaQibliot,tr hit Qb ~ .
truyQn t hutanngg, bgg8o Li " n t , é

nHic t2nh chung

TFn s hOMHZ-20MHn g

Tdp 6631 nhh, L hi6bitng t. | n

C619ngu” n ng dt

15 m ¢ stack ch€ehng trs3nh

nh, chF@shbg§ntt?ohg clBaKpEl6 dung | € ng

nh, d. li"u b°n trong chip, dung | € ng
nhon 8x8 b3ung phfn c¢c_.ng, th. ¢ hi n Lhn
chJj L, tifJt ki m nkng | € ng

C- E&€hJJblfo mdt b, nh, ch€hng tr3nh

Tr3nh bi°n d ch Assembly/C

C6 Watchdog Timer

ni n 8§p 3wWUt L ng

Package cho chip LQFHB chan

= =4 -4 -—a & -—a -—a _a _a -—a _a -_a -2
O T m @™ O
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Gi . i thi  u

NgoUi wvi

f Watchdog Timeri6-bit,s  d_ ng xung clock h th’

TimerO: Timer/counter8-bit, k /]t 8bit prescder | .sng dxung
hoHc xung cl ock ngo’i

ng
cl ock

1 Timerl: Timer/counterl6-bit, k /]t phescier Vo, s d. ng xung <cl oc
xung c¢clock ngo"i; h, tr chjp L, capturel/c

1 Timer2:Timer/counterlObit, kgt h™ p v, i per i dsdalerl®bg;i st er

S d, ng xung clock h" th'  ng

T Timer3: Timer/counterl0-bit, kgt h™ p v, i period rkbg;i st er

S d, ng xung clock h" th'  ng
GPI O: c¢- 4 por8bhit GPlI O, m, i port
PWM1: L, 210hiton gi [i

PWM2 : L, 210bit©On gi [i

SPIl: truyddpechhdnrfuRlch/ L., Master

= =2 A 4 A4 A4 A -2

L a dGoitl va,chid]” L -mappdh/ L, c8lener al

UART1: truy@rmuprdhtdkn fFdIFIOh 2 tnr ‘c Jcih°/p Lt
UART2: tr uydQnplnehxdn FduFiGh 2 tnr “c Jcih°/jn Lt
UART3: tr uydQnplnehxdn FduFGh .2 tnr ‘c Jcih°/n Lt

. CtruycC
. CctruycC
. CctruyC

v " S| a

| 2 C: Bhgtt’® truyQncecbBflaidaMastbBAFESTHRBIay @1

f ADC: H, tr° 4 ng» @bitp anal BFHOKSASY mK@n gi
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1.1.Sh L c h®©n

X

O = N M —
SEECgS8,0
ZZ2ZZ200m0F
SdNOITDO O
apaNaNalNalalNala)
) FEEEEEEE®
N XXXorererxoxx oo O
NZ2<00000000A
S00oacadadaocaoaoaoaoonm

%

/4847464544 43424140393837 \

VREF 1 O 36 GND
VIN4 2 35 VDD2
VIN3 3 34 PORTA7
VIN2 4 33 PORTA6
VIN1 5 32 PORTA5
0OSC2 6 SG8V1 MCU 31 PORTA4
0SC1 7 30 PORTA3
RST 8 29 PORTA2
PORTB7/SPDATAO 9 28 PORTA1
PORTB6/SPDATAI 10 27 PORTAO
PORTB5/SPCLK 11 26 GND
PORTB4/TOCLK 12 25 VvDD1

\, 131415161718192021222324 /

%

PORTB3/TX2
PORTB2/RX2
PORTB1/TX3
PORTBO/RX3
PORTCO/RX1
PORTC1/TX1
PORTC2/PWM1
PORTC3/PWM2
PORTC4/SCK
PORTC5/SDI
PORTC6/SDO
PORTC7/SS

Hinh 1-1: Sh L c h®©n
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EH

Gi, i thi u
Bl nlgbM* t[ chOn
Tén chan LoYi ML t[ chOOn
VDD1 Vao Ngu n cung cblp
VDD?2 Vao Ngu" n cung cblp
VDD3 Vao Ngu n cung cblp
GND x 3 Vao Mass
RST Vao Reset
OSC1 Vao Ng» v~- 0o thUch anh
0OSC2 Ra Ng» ra thUch anh
PORTA[7:0] Vao / Ra | BidirectionallO port
PORTBJ7:0] Vao / Ra | BidirectionallO port
PORTCJ7:0] Vao / Ra | BidirectionallO port
PORTD[7:0] Vao / Ra | BidirectionallO port
SPCS Vao Chipselect ho b Il dp tr 31
SPCLK Vao Clockc ho b, |l dp tr3nh
SPDATAI Vao D. |Ii u ng» v' o cho
SPDATAO Ra D. |li u ng» ra cho
TOCLK Vao Clock ngpai dung cho Timer O
TX1 Ra Ng» truyQn c¢c,2,a UART
RX1 Vao Ng» nhdn ¢, a UARTI1
TX2 Ra Ng» truyQn c,2,a UART
RX2 Vao Ng» nhdn c¢c, a UART?2
TX3 Ra Ng» truyQn ¢, a UART
RX3 Vao Ng» nhdn ¢, a UARTS3
PWM1 Ra Ng» rRVMA, a
PWM2 Ra Ng» ra c¢c,a PWM2
R Xung clock chdSPI.
SCK Vao/Ra | " vssterout/Ch J] L :InS| a
SDI Vao D. | i uSPhg» Vv~ o
SDO Ra D. |i u ng» ra SPI
SS Vao T2 n SaveSalectcho SPI
INTO Vao Ngdt hgo i
INT1 Vao Ngdt ngo~ i 1
INT2 Vao Ngdt ngo’ i 2
INT3 Vao Ngdt ihgo~
SCL Vao/Ra [Xung clockl2@ i ti]]lp
SDA Vao/Ra |[D. | i u n2Ci ti JJp ch
R Chan cho Capture/Compare
cC Vao/Ra C h J] Cédipturein/C h J] CdmpareOut
T1CLK Vao Clock ngoai dung cho Timer 1
VIN1 Vao Ng6 vao kénh 1 cho ADC
VIN2 Vao Ngbvao kénh 2 cho ADC
VIN3 Vao Ng6 vao kénh 3 cho ADC
VIN4 Vao Ng6 vao kénh 4 cho ADC
VREF Vao ni n 8p chuXn cho A
CAP Vao Ch®©n n i t_ Li n
© 20142015ICDREC SG8V1i H€, ng dn s d, ng 17



Qo

1.2.Sh L K h'™ i

Vi LiQu khiWn SG8V1 ®&biteg gcBcphfoll »vi vkurg |
bo g" " m: 1O Port (GPIO), Watchdog Timer (WDT
Timer2 (TMR2), Timer3 (TMR3), PWM1, PWM2, SF
ch€ehng tr3nh 64Kx 1Mashl ©MchtTtihQuc khhii’Wn bv¥tage | dp

°

r€téch h p b°n trong.

DC i Regulator
GPIo WDT TMRO ADC 5
PORTs <:> TMR1
< > <:> TMR2
SG8v1 Ko MR
Flash 64kx16 ¥ Microprocessor <:>
Core <:> PWML
\
][ ﬁ ﬁ ﬁ ﬁ vd <:> PWM2
Serial
Pro;rlaar?w:qing UARTL UART2 UART3 12C K sPl
Controller \/

ao

Hinh12 Sh L vkh?li Q8G8¥Lhi Wn
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KiJln trYc pipeline
2.Ki Jn tr Yc pipeline
21.C8c b€ ¢ th ¢ hi " n | nh
VQ c¢ch blfn, m i m t | nhc LIhW ntRFETEH BECODE, vaa | -
EXECUTE M, it b€ chim n tcrhamngk 8 xung cl oc k.o Mh® bM
sau3 chu k8 xung cl ock.
Nhdn| nht b,
Chu k8 xung clock 1 FETCH nh  chenhng trinh

Chu k8 xung clock 2 DECODE Gilli m« [ nh
A
Chu k8 xung clock 3 EXECUTE Th chi nf nh
Hinh2-1: C&c b€ ¢ th, ¢ hi n | nh

FETCH:Nhdn | nh t_. bFlashh, c¢ch€hng tr3nh
DECODE: Gi [ i m« | nh v.a nhdn L€ c tfng FETCH
EXECUTE: Th ¢ hi " n c¢c8c c¢c'ng vi ¢ t2nh tog&n v~ gl
i u)
22.Ki Jn tr Yc pipeline 3 tfng
Ki Jn tr %c pipel i nneh3m tcflnig tLh@ cn tth cc Lhi hno Yt
b€e ¢ kh&8c nhau c¢c,a 3 | nh li°n ti/J]lp s€ L€ c
c.a SG8V1l ttng gblp 3 | fn. Nghoa | 7, mHc d¥%
clock, hnht@nugnagt 2bm® nh, th" | gi an L WxemHinhe-2vai = n
Hinh 2-3)

© 20142015I1CDREC
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KiJln trYc pipeline
Chu k8 1 2 3 4 5 6
L nh1 F D E
'wno  FETCH DECODE EXECUTE g D £
FETCH DECODE EXECUTE
Hinh2-22 HoYt L., mgl tmhcv. hii ki /n tr%c khlng
Chu k8 1 3 4 5
L' nh1 F E
L' nh 2 D E
L' nh 3 F D E
Hinh2-3: Th. ¢ hi n | nh v,i kil/Jn tr Y%c
23.C8ch t2nh s chu k8 th ¢ hi n |
Trung b3nh c®cclthhcthi€ ngttong 1 chuHkB xun
2-4.
Chu k8 1 2 3 4 5 6
L nh1 F D E
L' nh 2 F D E
L' nh 3 F D
L' nh 4 F E
Hinh2-4: Th, ¢ hi n | nh th€ ng v.,i ki /n
© 20142015ICDREC SG8V1iH€, ng dXn d,. ng 20



KiJln trYc pipeline

n" i cw.ci bypassh tr3nh t. th ¢ hi #inH25nhTeeEo LI ¢
b3nh mbypass € nh€ ¢ th, ¢ hi n trong 2 chu k8 xu

Chu k& 1 2 3 4 5 6

L' nh 1: L nh Bypass F D E

L' nh2: L' nhb bypass F D | L nhn"ykhtngl€ cth chin

L' nh3 F D E

L' nh 4 F | D | E

Hinh2-5 Th, ¢ hi n | nh bypass v, i kil/n

n"i v,i c8c | nh r¢

Chu k8 1 2

nh8&8nh Lhn c¢huHirkh36. Theor 3 nh

., trung b3nh m iskE i cE€thhgnhilhntcbungkaa

4 5 6

L nh 1: L nhr€ nh8&nh F D

L nh2 F

L' nhn"ysEkhing '€ cth chi n

L' nh3:L nhm i° Lach'nh[yt i

Hinh26: Th_ ¢ hi n

D E

n"i v.,i | " nh r€ nhg8nh

2-7. Theo L -
clock.

2

, trung b3 nh

F D E

nh r€ nh8nh Lhn chu k38

chm k8nh! Lreh cHinh hyw dh
m i | nh r€ nh8nh 2

© 201420151CDREC SG8V1i H €,
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KiJln trYc pipeline

Chu k8 1 3 4 5 6 7
L' nh 1 (chu k8 1): L nh r€ nhgnh 2 chu k8 F E
L' nh 1 (chu k82): L nh r€ nhg§nh 2 chu k8 D E
f L' nhn"ykhing '€ ¢
L nh2 F th chi n
L'nh3:L nhm i° Lach nhlyt i F D E
L' nh4 F D E
Hinh2-72Th ¢ hi " n | nh r€&€ nh&nh 2 chu k38
© 20142015ICDREC SG8VIIH€ ng dxn s d. ng 22



ChJj L., tiJJt ki m ntng | € ng

o

3.ChJ L., tiJt KIDLEmlode}ng | € ng

3.1.M1 t [
SG8V1l cho ph®p ng+¥€ i d¥ng quln I T xung clocl
phfn n"y hoUt L ng v, i m tclnogeuk nn "cyblpc -c Itohck tr

Il dp tr3nh.
SG8V1l h, tr° 2 chJj L,

f nang hoUt L ng (Run mode)

f chJj L, tifJt ki m nktng | € ng (I DLE mode)
ch/J L, Lang hoUt L, ng,nh'lpclkik®ewblptl,.cchoo G Ut
ngoUi vi kht!nu nhuwo' Ut tLi Jptg)ki N) ntng | € ng kh
d,ng ¢c- thwW s d_ng | nh IDLE LW L€a CPU v o
s€ d. ngHhh@i1) .(xMm ch¥% T | htr®LE,k mige . o ¥nig
bit ON/OFF c¢c,a c¢c8c ngo4i vi khtng s d,ng.
Ch. ¢ Nkng nHt Bi t (Special Function Registe

o] 1
Clock t | | | |
thlch anh —4

Clock cbp VR
cho CPU A 7 4

Clock cbp cho ngoUi
vi Lang tdb

Clock cbp cho ngoUi | !
vi Lang m'

V" o ch/]cho ngh’ wake up
Hinh3-1:M* t[ c¢clock trong chJ L, ngh’
Sau khi L« v o chJ L, tiflt ki m ntnaggld€ me,Hic
tran Watchdog.

nW CPU c¢- thw L€ ¢ L§nh th_ ¢ t. ngdt, ng€ i
qug8 tr3nhcCPUWS8tchténdi Wlu" " ng sau c¢c- thW x[y re
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ChJj L., tiJJt ki m ntng | € ng

f NJu QE/QEHL€ ¢ set | °n 1 (ngdt GHGIEHVX n c:
PIE/GIELL € ¢ s@ygdt ° ®u)ldh€mng htblp® nh -t h€ nmhy t L
~ng. Ng€ c¢c |9, ch€ehngtttahhts® ¢thlc. hi n
we L) L) L) L Ly oL o L) L
thUch anh
s [ L[ L1 [] o [T

|
Clock cbp cho ngoUii ‘ ‘ ‘ ‘ ‘ ‘ L ‘
|

vi Lang tdb
L L L L L oL
Clock cbp cho ngoUi | I |
vi Lang m’ ! "= !
| |
I ]
] I
| |
PC PC ><PC+1 >< PC+2 >< PC+3 >< PC+4 D< PC+5 >< PC+6 >< PC+7
| |
i |
V'och/L, IDLE wake up

Hinh32 M: t[ tr<€ ng h p CPU wake up v~ ~ th, c

Co1
Clock t | L \
thtch anh "
Clock cbp YR
cho CPU ” ‘
|
|
|
Clock cbp cho ngot e
vi Lang tdb
(1 T
- I \
Clock cbp cho ngoUii | —

vi Lang m

|
| A: Vector ngdb

I
|
|
|
1 ‘
rere fron N per ) ees pera oa W oa ) e
| |
; {
|
|

I
I
v och/L, DILE wake up

Hinh3-3: M t[ tr<€ ng h ' p CPU wake up v’ v

f Vi ¢ tr"n Watchdog s€&€ L&8nh th_ ¢ CPU khi
d,.ng c¢cfn I €u T | " nfju CPU Lang ° c¢chJ L,
SG8V1 kh'i L. ngdg ICPU Lwvangv cy,dtkh ng, ng:
Watchdog b=xng | nh CLRWDT tr<€ ¢ khi b" tr
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ChJj L., tiJJt ki m ntng | € ng

32Thanh ghi b8o -CPUSHAYJ ths8i CPU

Tén Bit R/W Mt ot [

SRE [7] R/W Xem3.422Thanh ghg
thai CPUT CPUSTA

SOV [6] R/MW(0) Xem3.422Thanh ghg
thai CPUT CPUSTA

SUNF [5] R/MW(0) Xem3.422Thanh ghg
thai CPUT CPUSTA

Bit d. .t r|[4:2] U Khtng th, c hi’

q

C b8§o L« Vv~ o0

0O:Khi bdt ng
| " nh CLRWDT
1: Khi CPU
IDLE

PWD [1] R

C t h ! ragWaicBdog t

0:Khi bdt ng
| " nh CLRWDT
IDLE

1: Khi tran Watchdog

WDTO [0] R

3.3.B, LJJm ch€ehng tr3nh (PC)
B LJm ch€ehng tr3nh c¢16bitt SANSVI1s | "d_mmgt [t hmnlh &
ch€ehng tr3nh.

3.4. Stack

Gi §cta thanh gpvaosP@ kL & hc xW]t trong c8c s. Kk
| " nh LCALL, SCALL, PUSH v~° L8p . ng ngdt. Ng
POP gi § tr° c¢c,a PC s€&€ L€ ¢ Ibly ra kh,i stack

Trong SG8V1l, Stack hoUt L, ng 16bhite wm it RAM ch’
X ublt I|-PoiSttaecrk ( SP) 4 bit. SP ¢- thW truy xubl
t i Lla 15 gi §& tr’ c.a PC. Do L-, CPU ch" c-
xJJp th. 16 L€ ¢ thhoW i€ m ch@hng tr3nh c-

© 20142015I1CDREC SG8V1iH€, ng dXn s d. ng 25



ChJj L., tiJJt ki m ntng | € ng

Qug tr3nhtxagk RE w dhsc hi ' n nh€ sau:

T TLng -Boin@rahém 1

1 Ghi gi 8§ tr  PCtachkh K&ng -Pchi ntikeria VStacrkhdn L
Qusg§ tr3nh I bBly PC ra kh,i stack L€ ¢ th, c hi’

1 Gig§ tr° PC cifs tirblg animd nWivron gg S StackPointd: € ¢

hi n t3i.

f Sau khi | bly xongPogiingt etrr gicl,m LPC,1.Stack
341Truy XxXublt gi 8 tr° m i nhblt ¢, a Stac
TS | ° W nh.,' o, a S StackRointér €SP TStchtW 1" ic / g hi b <l
mQm. TS L€ ¢ chia thanh 2 thanh ghi TSH (ch.
TS) . Ng€ i d%ng c¢c- thW L ¢ cHp thanh ghi TS
Khi m, i kh' i L, ng, SP ch3anglrsSo.khfthig w - tnrg2h om™

s d,ng gi8&8 tr n"y).

Cha y:

Ng€ i s d,ng n°n c¢cblm ngdt to"n c¢c,c trong Kk
mong mu’  n.

stack [15:0]
1111
Thanh ghi Top of Stack Con tr stack
TSH  TSL E SP[3:0]
| oCh | 10h | - —— 0C10h 1101 «— | 1101
0000

Hinh 3-4: Stack va cac thanh ghi lién quan
3.4.2.Stack Pointer (SP)

3421M* t [
StackPoi nter (SP) | " thanh ghi 4 bit d¥%ng LW t

thw L ¢/ ghi b=3xng phfn mQm.
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ChJj L., tiJJt ki m ntng | € ng

M, i Il fn xJJp PC v o stack, SP titng th°m 1.
M, i | fn | blp ghg8itstaP& (POP, tr° vQ t_. ch<€ehr
gi I'm Li 1.

Vi ¢ L c/ghi tr, c tiJ]p TS b3lng phfn mQm khtln
Trong qug§ tr3nh s d,ng stack, ng€ i d¥%ng n°

Khi stack L« JUWFWIiIi(PP t=zclX)]lp ®PC v' 0 stack s¢
SOV s€&€ set I°n 1 (bit n"y ch" ¢ thwW x-a khi

T€hng t.,, khi stack Lang r_,ng (SP=0), vVvi c
1(bit nW xch" kdhi thdt ngu”" n hoHc x-a b33ng phf

Khi ¢- ¢c8c s. ki ' n tr°n, hai tr<€ ng h>p sau

f Bit SRE b=xng 1 s€&€ | "m SG8V1l kh i L. ng | 4i

T Bit SRE bung 0 khtng | " m SG8V1 kh' i L ng
khing thay L i

3422Thanh ghigthhi ERUTI CRUSTA

© 20142015I1CDREC SG8V1iH€, ng dXn s d. ng 27



ki’

ChJj L, til]t m nktng | € ng
Tén Bit R/W MLt
SRE [7] R/W Cho ph®p kh' i
stack
00Khlng <cho
L. ng | 4i CPL
1:.Cho ph®p Kk
CPU
SovV [6] R/W(0) C th8mgtrm n s
trén (Oveflow)
OCkh*ng xTlvy
nge€e. ng, t k Kin
ngu n, khi
mQm
I:x[y ra tr " rn
trén
SUNF [5] R/W(0) C° ob8&r”"n stac
(undeflow)
0: khéng tran stacl
nge. ng de, i
ngu n, khi
mQm
Ixl'y ra tr "
de, i
Bit d. t r|[4:2] U Khtng th ¢ hi n
PWD [1] R Xem3.2Thanh ghi b
CPU- CPUSTA
WDTO [0] R Xem3.2Thanh ghi b
CPU- CPUSTA
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Reset

4. Resetc, a SG8V1

41.T "  ng quan vQ Reset
SG8V1 s d,ng c8c ngu rFlashau KI®yi Ald¥dx t ddnhes

1. Reset b'i ng€ i ca#RETY do t&c L, ng tre°n

2. Reset khtinhElash(dol dc L, ng tr°n ch®©n SPCS) .
3. Reset b i Stack (tr"n tr°n v’ tr"n d€ i).
4. Reset b i Watchdog (tr~"n b, LJm).

Kh”i RESET s€ s d,ng tblt ¢c[ c&8c ngu n ° tr

th”nh phfn b°n trong.

42.Reset b' i ng(gh®& RST¥  d,.

Ng€ d,_ag c- thW reset | i SGRIMNCH®n m y | pucl ir

gi. m ¢ thblp trong 2t nhblt trong 5 chu k8 x

toan

43.Reset khi cHashfchahnsP&C9 t r 3 nh
ChanSPCSIL €’ ¢ s d_ ng L Waskhho Hoc cchh/y] UL, nhtpY tKhil . ng
chJ] LHasmhpi€ ¢ ch  n, CPU s€&€ khtng holdt L, ng

Cha y:
Kh” i | Hgshltur3nnh € ¢ r esell, ng otntg! rcch JJSAGSy i Uw " ¢ ¢
caa
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Reset

44 Re s e tstack |
Reseist abck ch” c¢- thwWw xITy ra khi bit SRE (CPU

| “m xublt hi " n reset |~

f Reset sinh ra do LiQu ki n tr " ngit§ °tnr:” Krhi
! Reset sinh ra do LiQu ki n tr"n de€ i: Khi

4.5.R e s e tWatbhddg

Khi CPU Lang WacHdogl i ©g brdnt/juteic £E€nge€resebo
Watchdog b tr"n b, LJmtr Yrentgh §ir € hmh h{ IpDICI
L J]Watchdogs € CPUm~™ o tr Ungp.t h8i wake

Cha y:
T2n bsetchipg Pch ¢, cT2m chit'hblpn”y L€ k" tfesetg b i
dingr eset ch’ rrlasbhr e $ eipackhénéd eh b i .Wat chdog

T2n hi u reset | df2nrhnhut héely ¢ chesbéiot higiE
dung va chaisPCS .

T2n hi  u sr€e sreets dad Flastha 8 o hbi t CPUSHAMNgg otthi § BRE.| b
T2n hi u m' ¢ waeth€cc ct Yo b i hai ngu - n |7 re

ch  n b, . I dp tr3nh

BIndglini Qu ki n reset cho c8c thanh ghi LHc bi

Ngu  n B, LJm ||CPUSTA

Reset chinh 0000h 000--00

Re2t b i ¢ h Fiashl 000" OXX---XX

Reset b i St ac|00®dh OXX---XX

Reset b i WDT |00W®Dh OXX---XX

Wake up b' i WDPC+1 UUU---uU

Wake up b" i ng/PC+l(*» UUU---UU

(*) : Khi S . ki " n wake up x[y ra b t2alguC nc nt

¢l hai bit GIE/GIEH v PIE/GIEL (GI Qorfiddp. L-
NJkhlng, s th ktrimh sE€€tc LvQ qus
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Chon t2n hi u
5, K]t &c'di©nc t 2Lrbchibiu t
51.T, ngu 8RPCSCap,
VDD
ﬁﬁ H T
VDD3 GND CAP SPCS
VDD
voozT
C2
R I
SGgvi  °NP
Riimit
VDDlT
1" i
. oo
Hinh51 C8c t Li n tr k/Jt n’
Thbit ¢ c&c gi § tr° ch’ g i 1T
C1A C3:0.1uF
C4: 10pF
R3: 30306Y0 Y
R, Rimit, C. X e nb.3Resat
Cha y:
Thblt ¢ c8c ch®©n VDD. LQu phl[i L€ ¢ chblp ng
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Ch©®n t2n hi wu

52.MUYkk /Jt hndcih tanh

Oscillator
Cl ot | T |
H' . | — clk
| |
| 1
|
G |
1 - ™
|
=
] —\ N
(07 o2 38Vl
Hinh52. MUch kJt n"i thUch anh

G2a tr htyy/Ql,c8®»2 sk27p/d, ng: 12pF

Gi § ta@l v, aC2 thay,cl a tth4ych haenoh tyv™ & . kT si i
v’ O0SC2 sau khi th ¢ hi°n PCB. M i |li°n h" g
ClxC2

V2 d,t hdc h | &n i 5 ekFsinCs latspF thi C1 = C2 = 20pF

ni n sdtngRLW hUn c¢c'ng sublt ti°u t8&8n c¢c_.,a thy
l . n hhn gi 8§ tr’ c.a nh” sIn xublt L<€a ra ths
khtng hdfr

Gi 8§ €t cRx8c L nh theo c'ng th ¢ sau:

Rs=% G2 v. i F |7 tfn s° c¢_,a th
KhuyJJn c8o0 cho PCB:
f nHt thUch anh ¢c"ng gfn ch®©n c¢c_,a b, dao L.
f nHt v, ng blTo v (GND) xung quanh c8c ch©n
f C8c t2n hi u kh8&c kh? nungdrvdddSClcHita sdag £ong

f nHt v¥%ng GND trhddacyh °nrh d&v€, ich©n ¢, a b, dao
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Ch©n t2n hi u

+G/ADb5 € Y Xi
RAGAQ 621 NR

|
|
|
+5y36Y2 R(GND) :
|
|
|

CKyQAK YK

&8Vl

Hinh53. Layout cho ch©n th4ch anh

5.3.Reset
Hinh5-41 ~ mch reset d¥ng cho nge°i BSTILeEfng.t o
b i mUchHImG4) (.x eGm § ¢ rlai I'nQ tnrgwn“1 t_10a K~ 1 OF.

Hinh54. MUch kJt RSTic hl /b nc h©n

SaukhichanRSTL € ¢ k®o xu ' ng m ¢ thblp, t2n hi u r

g i |7 t hiela)t g€.am Khim dtchdn GHE tddlagk h otZARC t hi W
(xem trongHinh 5-5) . N/Ju R = 1 Qdeagf 2.8 x10K&1u=23mOF ,
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Ch©n t2n hi u

VA
vbDD}Vooo e oo
0.9xvDD|
t(s)
/IRST >
tdelay
V Qa -
- Th i
giantr,
. t(9
resetn | : >
Hinh55 "mh th i mUch reset ngo’ i
Trong c¢c8c . ng d,ng cfn h4n chJ nhi_ u, mlch

VDD

Hinh56. MUch kJt RSTihUhJrc halh @rhi | u

Trong trenqgdhngp,y°u cfu t, C phli x[ nhanh
c- thw L€ ¢ mdic th°m diode nh€e sau:

A
L
1]

vDD VDD

Hinh57. MUch reset ©Bd ¢ mdc th°m d
c8c mUch reset, gi§ tr KgLi Gm&titr RL

n" i v, i
khuy/n c8o0o t. 470Y L/Jn 5KY. Gi§&§ tr =

Rimit L €° ¢
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nh, ch€ehng

tr3n

h

6.T ch.
Vi Li Qu kh
nh, ¢ h €hnhg
t,c tktng |

m hb

tPrCG nthr | L J]

°n n_ a vebthn bt

-

n

ch€a | dp t mdhnh tchs3l em«
c thio (NOP).

1

Khing th,

c h€ehng
i Wn SG8V1 c 16bih,

tr3nh
nt: Jjne - ¢ - @RM6GKXIBh3 nth  a(

1 nh, c¢cu’

quU®Y0 G hY .

c %2ng

| KAH i

C.
LP @

a b
tcrh,”

FEAUL  in« x| mieniy

tr 3

m, i

gi 8

15 0
//’ | PC [15:0] - ( Vector RESET 0000H
A
CALL / RETURN
\\ ! Vector ngdbu ti° n cao 0008H
stackm c1
Vector ngdh-€u ti° n thip 0010H
stack m c 15
K FFFFH
Hinh6-1: Bln LY L a ch”™ ¢, a b, nh,
6.1.B L/Jm ch€hng tr3nh
B, LJ/Jm ch<€hng Ltr3aghig RC) cb2nh LW IL'@a kh nhY:
tr3nh. D. 1li u L ¢ ra t._ b, nh, ch€ehng
th€ ng, 9gi§ tr° c¢,a PC s€ ttng | °n 1 sau
Tuynhi °n, L v, i c8§&c | SOALL;LEALD, IBEWPHLIMPhIERM g t 1
gi § tr° c¢c,a PC s&€ L€ ¢ cdp nhdt theo c8§c
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T c¢ch ¢ b, nh. ch€ehng tr3nh

6.2. Stack

Gi§ tr' c¢c_.a thanh ghi PC L€ ic nx/lspauw “Lo€ St atchk
| " nh LCALL, SCALL, PUSH v" LS§p _.ng ngdt. Ng
POP gi § tr° c¢,a PC s€&€ L€ ¢ |Ibly ra kh,i stack

Trong SG8V1l, Stack hoUt L, 6 ng 16t wm it RAM ch’
X u blBtackPoi nter (SP) 4 Dbit. SP c¢c- thW truy xubl
t"i La 15 gi§ tr° c¢,a PC. Do L-, CPU ch"™ c¢-
| Fn xJJp th. 16 L€ ¢ th ¢ hi n, Stack s€&€ b" t

Qus§ tr3nh xNE RCth @ $httamk nh€ sau:

T TLng -Boinrahém 1
1 Ghi gi 8§ tr’ PC v’ o0 v&¥%ng-Poh_ ntcera vStaa cnkh din€’|

Qus§ tr3nh | Bly PC ra kh,i stack L€ ¢ th ¢ hi’

1 Gig8 tr° PC c¢cfn |Ibly ch2nh | ° g¢gi 8 SRoaterk_  a

hi n t4j

f Sau khi |1 bBly xongPogiingt etrr "giclLm LPAC,1.St ack
6.21.Truy xublt gi &8 tr  m i nhblt ¢, a Stac
TS | " gi & tr° v¥%ng nh_-Poci ,na eIt a(ckP)L € TcS tcr-, tbh
mQm. TS L€nh 2htaabhh ghi TSH (ch_ a byte cao
TS) . Ng€ i d%ng c¢c- thW L ¢ cHp thanh ghi TS
Khi m i kh" i L,  ng, SP b?2ung 0. TUYi v trz n")

s d,ng gi8§8 tr  n"y).

Cha y:

Ng€ i s’ d. ng n°n c¢cblm ngdt to"n c¢c,c trojng Kk
mong mu’  n.
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T c¢ch ¢ b, nh. ch€ehng tr3nh

Stack [14:0]

1111
Thanh ghi Top of Stack Contr, Stack
TSH  TSL ; SP[3:0]
| och | 10h | - 0C10h 1101 «— [ 1101
: 0000

Hinh 6-2: Stack va cac thanh ghi lién quan
6.2.2.Stack Pointer (SP)

6.22.1M* t [
StackPoi nter (SP) | ° thanh ghi 4 bit d%»ng LWt
thw L ¢/ ghi b33ng phfn mQm.

M, i Il fn xJJp PC v o stack, SP titng th°m 1.

M, i | fn I bly gi 8 tr° PC r a hkhngdts thaacyk c(hP&Hn g t
gi I'm Li 1.

Vi ¢ L c¢c/ghi tr ¢ tiJ]p TS b3ung phfn mQm khtln

Trong qusg§ tr3nh s d,ng stack, ng€ i d¥%ng n°
Khi stack L« Lfy (SP = 15), nBuatk/]mgt®, og x 1]
SOV s& set | °n 1 (bit n"y ch”™ ¢- thw x-a khi
T€hng t., khi stack Lang r, ng (SP=0), vi ¢

ap

1(bit n"y ch”™ ¢+ thW x-a ®hi bdt ngu n hoHc

o

Khi c¢- c¢c8c s, K i n tr°n, hai tr<€ ng h  p sau

f Bit SRE b3ung 1 s&€ | " m SG8V1 kh' i L, ng | Yi

1T Bit SRE bung 0 khtng | "m SG8V1 kh' i L ng
khing thay L i
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7T ch_ ¢ b nh, d. i u

’

7.1.B nh, FI ash Data Memory

SG8VI1 i¥ng ntk2cfthl aswikle, ¢ 1536x16 bit (3KB) LW
16bit( 1 word) hoHc 1 page (64 (xeomd@0.BHdlRinHu | k mihE
t r uy Flashhm t

0x000

Ox5FF

Hinh 7-1: B, nh, FIl ash Data Memory

7.2.B nh,. RAM

Vi Li Qu khi Wn SG8V1 c- 16 Kbytes b, phdp d.
ngXu nhi°n nWnthr ySRRAAM) .m, t * nh, th3 m t L a
v:® L'8bitgv @ trn agohTatruy xublt c¢c- thWmheo c
72530 MNnh LMNa ch= g)iBn nh Apl@uca choina ttrhY nh 64
byte d. |i  u.

N, i dung c.a b, nh, d. i u bdSFR)yaddc ttmsaghit ha
m, ¢ L2ch chung (GPR). C8a d¢®anti tghlii GF Rk hi€Wn
L ng oGPBv 'l »d8c ngodi vi. C8c thanh ghi GPR t
| 4c¢ c8c . ng d_ Tmepnlg€ebc tnth,.c dt hil.i" ' u ¢c- nh_ng

hi " n phfn c¢c_ng,hvintctylsge ttv)]h «@cgit8&§ntr 0.

Hinh7-21 © c¢blu tr¥%c c_.a b, nh, d i u

-
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T c¢ch ¢ b, nh,. d. 1i wu
BSE (BANK SELECTION): ' is” '€ cIByt m«| nh bit [8]
BSE= 0: truy cdp L/Jn BANKO
BSE= 1: truy cdp LJJn LJJn BANK '€ cch'rab ithanh ghi BS
00H 00H 00H 00H
C8c thanh ghich ¢ nkng
LHe bi t
5BH
C8&c than:r?lgir%h_ cntng| eeeeececes Cse thang?gil_ahv ¢ nkng C8&c thani;r?l;ir%h_ cntng
C8&c thanh ghich ¢ nkng
chbln
EFH FFH FFH FFH
BANKO BANK1 BANK62 BANK63
BS [5:0] = 00000 BS [5:0] = 000001 BS [5:0] = 111110 BS [5:0] = 111111
Hinh7-22Cblu tr ¥%c b, nh, d_. 1i u
721.Thanh ghi c¢ch n btng
B nh, cd.a ISiG8W1 L€ chia th " nh 64
Il  a ch n btng s€ s d,ng thanh ghi BS&achiw
n“y ch2nh | " c¢c8c bit cao t_. bit hh, LAV, bit u!
c8c | nh ¢ c¢c8c bit trong m« | nh
t hblp c¢. a m«8bitl 'neh o™ nthh Bl ¢, a L°

btWig' ¢ hu

d %n gbitl W L

a ah'cht'r ww d

kihtwmg c

ch2nh |7 gh®p c_ 84itt6 «brilt nhh'tMob# mGinh” tlr "a o_ha
ghi ch n bktng BS c¢- Gadhtwh ghihiv ' m doRA@®mw ¢ E§ahbil B
xublt b, nh, d. | HnW3.L€ ¢ tr3nh b y tr°n

n’oi v, i ndg@g, str€ c khi truy xublt phri

LYng bitng cfn d¥ng. Tr ongghieh mh nta g

cl[ c8c bit trong thanh ghi, khi gl&0.Vil /jn
hi " n c8c ph®p to8&n v,i c8c thanh khtng
thanh ghi trdng ths8i hoUt L ng (nfju c-).

© 20142015ICDREC SG8VIi H€ ng dXn s ng 39



B, nh d liu
000h
R Bank O
BS [5:0] = 000010 (ch n btng) an
- _
100h
Bank 1
200h
1 14 bit I'a ch’ Bank 2
-
J, 300h
Bank 3
(]
L}
[ ]
- ~ H
Instruction [7:0] = 1111_1111 '
(]
3F00h
Bank 63

Hinh7-3: S d_, ng St hlawm hc hg hni bR ng

H

722Truy c¢cdp nhanh b, nh. d. I i u

n“i v.,i ¢c8c | nh ¢- bao g m vi ¢ L nh L a ct
bsa s€ chh cthr/j chuyWn L~ i nhanh btng cfn d¥ng
gi 8 trbse=d_,a LhiQu n"y c- nghoa | " nRumnhrsesé@gtbtu
Ng€ cbsee Hithsa truy cdp v o c8c thanh ghi n3um
V.i vi ¢ h, tr° n"y, ng€ i | dp tr3nhhdcma t hw
khing c¢cfn phli chuyWn L i gi8 tr° thanh ghi

7.23Thanh ghi m, ¢c L2ch chung

Chip SG8V1 ¢ tfm L a ch” <c¢c8c thanh ghi m, c
cu' i c¢c,a b, nhtrang |l.ibh ®g 1 6 3haem& gch§c nt"y khtn
khi bdt ngu”n hay do c¢c8c ngu n reset kh8§c. V
gi 8 tr° v o tr€ ¢ sau L- m i s d,ng | 4i <c8c

724Thanh ghi ch_c¢c nktng LHc bi t
Tdp thanh ghi c¢ch c¢cS&BVd bHEHo i mt t ISFRY ¢ a 9.
t. L a ch' O0®O®hbitvJnt O&MHp.t hanh ghi s d, ng ¢

© 20142015I1CDREC SG8V1iH€, ng dXn s d. ng 40
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CPUV~" c¢c8c W@otYinyvilL a ch”, ch. c nRingd.¥QachBc
tiJJt ch_ c¢c nktng cho t_ng bit trong thanh ghi

ng.
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T c¢ch._c¢c b, nh, d_. 1i wu
B[ n7g.C&8c thanh ghi c¢ch_ ¢ nkng LHc bi t
Ghi chua
u=kh!ng txFa&hpng&ci [~=khhtng t,h c dBOHIiE £tr ph_ . thu, L'i Qu ki n
Nhém Ténthanhghi | n° a (Gi &8 tr’ MLt [
IDAO 0x000 N/A Indirect Access 0
IDAL 0x001 N/A Indirect Access 1
IDAOFFO 0x002 N/A Indirect Access with Offset 0
IDAOFF1 0x003 N/A Indirect Access with Offset 1
IDAINCO 0x004 N/A Indirect Access and then Increment Data Pointer O
IDAINC1 0x005 N/A Indirect Access and then Increment Data Pointer 1
INCIDAO 0x006 N/A Increase Data Pointer 0 and then Indirect Access 0
INCIDAL 0x007 N/A Increase Data Pointer 1 and then Indirect Access 1
IDADECO 0x008 N/A Indirect Access and then Decrease Data Pointer 0
IDADEC1 0x009 N/A Indirect Access and then Decrease Data Pointer 1
DECIDAO Ox00A | N/A Decrease Data Pointer 0 and then Indirect Access
Céc thanh ghi DECIDA1 0x00B N/A Decrease Data Pointer 1 and then Indirect Access
h™ th” ng|DPHO 0x00C | --uu uuuu Indirect Data Memory Address Pointer 0 High Byte
DPLO 0x00D | uuuu uuuu Indirect Data Memory Address Pointer O Low Byte
DPH1 OxXO0E | --uu uuuu Indirect Data Memory Address Pointer 1 High Byte
DPL1 0xO0F | uuuu uuuu Indirect Data Memory Address Pointer 1 Low Byte
BS 0x010 | --00 0000 Bank Select Register
SP 0x011 | ---- 0000 Stack Pointer Control
TSH 0x012 | XXXX XXXX Top of Stack High Byte
TSL OX013 | XXXX XXXX Top of Stack Low Byte
HI 0x014 | uuuu uuuu Product Register High Byte
LO 0x015 | uuuu uuuu Product Register Low Byte
CF 0x016 | ---- -uuu Calculation Flags
CPUSTA 0x017 | Ouu- --uu (¥) Central Processing Unit Status
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TPS 0x018 | 0000 0000 Table Page Select
DPOFF 0x019 | uuuu uuuu Data Pointer Offset
GIC 0x01A | ---- -000 Global Interrupt Control
INTEDG 0x01B | ---- 1111 Interrupt Edge Control
IE1 0x01C | 0000 0000 Interrupt Enable 1
IP1 0x01D | 11111111 Interrupt Priority 1
. IF1 Ox01lE | xxxx 0000 Interrupt Flag 1
E»g thL P QU Mg 0xO1F | 0000 0000 Interrupt Enable 2
P2 0x020 1111 1111 Interrupt Priority 2
IF2 0x021 | 0000 0000 Interrupt Flag 2
IE3 0x022 | ---- -000 Interrupt Enable 3
IP3 0x023 | ---- -111 Interrupt Priority 3
IF3 0x024 ----  -000 Interrupt Flag 3
DIRA 0x025 | 0000 0000 Direction of Port A data
DIRB 0x026 | 0000 0000 Direction of Port B data
PORTA DIRC 0x027 | 0000 0000 Direction of Port C data
PORTB DIRD 0x028 | 0000 0000 Direction of Port D data
PORTC PORTA 0Xx029 | XXXX XXXX Port A data
PORTD PORTB OX02A | XXXX XXXX Port B data
PORTC 0X02B | XXXX XXXX Port C data
PORTD 0X02C | XXXX XXXX Port D data
WATCHDOG WTOCON 0x02D 0011 1111 Watchdog and TimerQ Control
[TIMERO TOREG 0x02E | uuuu uuuu Timer0 Register
T1CON 0x02F | 0000 0000 Timerl Control
T1RH 0x030 uuuu uuuu Timerl High Byte Register
TIMER1 T1RL 0x031 uuuu uuuu Timerl Low Byte Register
CCRH 0x032 | uuuu uuuu Capture/Compare High Byte Register
CCRL 0x033 uuuu uuuu Capture/Compare Low Byte Register
TIMER?2 T2CON 0x034 | 0-00 0000 Timer2 Control
T2RL 0x035 | 0000 0000 Timer2 Register Low Byte
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T2PRL 0x036 | 11111111 Timer2 Period Low Byte
T2H 0x037 | --11 --00 Timer2 High Period and High Register
T3CON 0x038 | 0-00 0000 Timer3 Control

TIMER3 T3RL 0x039 | 0000 0000 Timer3 Register Low Byte
T3PRL O0x03A | 11111111 Timer3 Period Low Byte
T3H 0x03B | --11 --00 Timer3 High Period and High Register
U1STA 0x03C | 0010 0000 UART1 Status Register
U1CON 0x03D | 0000 0000 UART1 Control Register

UART1 U1BRL 0x03E | 0000 0000 UART1 Baudrate Register Low Byte
ULITXREG Ox03F 0000 0000 UART1 Transmitter Data Register
U1RXREG 0x040 0000 0000 UART1 Receiver Data Register
U2STA 0x041 | 0010 0000 UART?2 Status Register
U2CON 0x042 | 0000 0000 UART?2 Control Register

UART?2 U2BRL 0x043 | 0000 0000 UART?2 Baudrate Register Low Byte
U2TXREG 0x044 | 0000 0000 UART2 Transmitter Data Register
U2RXREG 0x045 | 0000 0000 UART2 Receiver Data Register
U2STA 0x046 | 0010 0000 UARTS3 Status Register
U2CON 0x047 | 0000 0000 UARTS3 Control Register

UART3 U2BRL 0x048 | 0000 0000 UART3 Baudrate Register Low Byte
U2TXREG 0x049 | 0000 0000 UART3 Transmitter Data Register
U2RXREG 0x04A | 0000 0000 UART3 Receiver Data Register

PWML PWM1CON 0x04B | 00-- --uu PWMZ1 Control
PWM1RL 0x04C | uuuu uuuu PWM1 Register Low Byte

PWM2 PWM2CON 0x04D | 00-- --uu PWM2 Control
PWM2RL Ox04E uuuu uuuu PWM2 Register Low Byte
SPICON 0x04F | 0--0 0000 SPI Control

SPI SPISTA 0x050 | ---- -000 SPI Status
SPIBUF 0x051 | uuuu uuuu SPI| Buffer

12C [2CCON1 0x052 | 0000 0100 I2C Control 1
[2CCON2 0x053 | 1000 0000 I2C Control 2

© 20142015ICDREC

SG8V1 User manual

44



T ch ¢ b n h d. [ i u
[2CSTA 0x054 | 0000 0000 I2C Status
CNTH/ADDRH 0x055 | 0000 0000 I2C High Count Time Register
CNTL/ADDRL 0x056 | 0000 0000 I2C Low Count Time Register / 12C Slave Address
I2CBUF 0x057 | uuuu uuuu 12C Buffer
ADCONL1 0x058 | 0--- 0000 ADC Control 1 Register
ADC ADCON2 0x059 | ---- --1 ADC Control 2 Register
ADBUF O0x05A | uuuu uuuu ADC Buffer
FLASH _CTRL 0x05B | ---- -000 Flash control
FLASH FPTH 0x5C uuuu uuuu Flash high pointer
FPTL 0x5D uuuu uuuu Flash low pointer
(*Haibitthngp ¢, a thanh ghi n"y [1:0] ¢- gi § tr | bdt
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725C8c chJ L, L nh L a ch” b, nh,
B, nh, ch€ehng tr3nh ch” thabhhWghinh, LT Amchbh

B

nh€ b, nh, d. i u c¢c- thW tojuy c8dp Ibdrhg ch ¢
KiWu L "nh L"a ch". M, t s~ |1 " nh c- thW s d,r
hdng L€ ¢ s d_.ng. C8c kiWu I nh L a ch”™ ths
f KJ tvh. agi 8§ tr° t. m« | nh

T Tr ¢ tif]lp

T Gi 8n ti J]Jp qua con tr,

7251KJ] th_ arv” tgi 8m« | nh

Trong tdp | nh c¢c,a SG8V1l c¢c- m t s | nh LiQ

t8§c L, ng tr ¢ tiJ]lp L/Jn gi 8 tr° c¢c8c thanh ghi
thing qua m« IC8rth |I¢m@hLgMARLIEhWH .bladUg” m | utln

nhg&nh trong m« | nh.

7252n" nh L a ch™ tr, c til/]p

Trong kiWu L nh L a ch”™ tr ¢ tiflp, L a ch"
ngu n bktng L€ ¢ | a ch n s& L€ cbsdesnagg- tgios: gt
th3 n,i dung c_,a thanh ghi BS s@l L€dct d3¥%nigtt

L€ ¢ s d, ng.

KJt qul sau khi t2nh tog&n s€ L€ ¢ | @u shge c
| 9i thabhtchimt ng&™ n ghi LJn. NJu dst = 1, KkJ
d. ng. NJu dst = 0, k/Jt qul s€&€ I <€u |I'4i thanh

7253n" " nh L a ch" gi8&n tiJlp qua con tr,

Ngo” i ph€ehng ph8p SG8vhch nl hg cthr”™ tprh&hntgi Jpph,§ p
qua c8c coH tth ngac-ch2.thanh ghi con tr, I
con tr, Il m t cHp €8anbhghh ®PHxcehnh ODPLXLE
thanh ghi c¢ch_c nktng LHc bi t ndinnvid Cactbnadm .t |
tr, rblt h_u d,ng trong th ¢ hi n truy c8c d.

o

C8§c tr€ ng h p truy xublt L a ch®™ s d,ng con
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T c¢ch_c¢c b, nh, d i u

f Truy cdp L " a ch” con tr, v ° NE@INDAxi @Bt Htmg
khi truy xublt) hoHc | DAINCx (ttng sau khi

f Truy c¢cdp L a c¢ch®™ con tr, v° gilm gi8§ tr’
tr€e ¢ khi truy xublt) hoHc | DADECx (gi[m s

T Truy cdp L  a c Hfset: dimgnhanh ghi IDAOFRx.grhanh DPORF chinh

|~ offset L€ ¢ ¢c,ng v o c8c con tr, t ronc
con tr, | DIAWDamwh dghDA1In8htcehdbdlugnghor |~ n?3
-128 LJn +127 cto2nnhtrt,.. v tr2 c¢_ a

V2 ®;X-a to"n b, B& amlgt n h, trong

IDPO  0x100 :

NEXT CLR IDAINCO, 0 ;X-a ' nh100ks aau cth-" gi &8 tr° c¢c,a con t
TBZ DPLO,0 ki Wm tra xem L« BlhMing hx@ang hJJt cho
SIMP NEXT ;Ch€a-a ' tiJjlp theo

CONTINUE :TiJ]Jp t,c th, ¢ hi' ' n c8c ch€hng tr3nt

Chuy:

NJju ng<€ i I dp tr3nh s d,ng c8&ch L nh L'la ct

ch” ¢, a c¢c8c thanh ghi n, i JJdungo [[cocn tkrh ! nN@P HXY
mu  n. Trong tr<€cng thhanho R LoD BsHX rrthhdn t| k]
trinh tinh toan.

© 20142015I1CDREC SG8V1-H€, ng dXn s d. ng a7



B nhki®n 8

8.B n 8@ n
Chip SG8V1 c¢- hgbitghfnm tnd ., tmhmp kh i th c t
s d, ngnh©n kh'!ng dblu.l6tjteuqufFongl c¥HP t haghst

B

L°"nh nh©n kh*ng [nh h€ ng L/Jn bblt ¢. ¢ trUn

nhon tr[ vQ d. |li u sau m t chu k& »gng “clgad
th€ ¢ m« | nh ch€ehng tr3nh khi phl[i d¥ng c8§c
V2 8A~" m t LoUYn ch<€ehnig nrm@&n d2eng LtW drhg ct the
v, i hhab. LDgch'™wW dh®slp gi 8 tr° Regl v- o thanh
trong ACC th3 c¢ch”™ ¢cfn I " nh nhoen |~ L,

V2 &l nhon8bitkh!eg dblu

LD Regl, 1; ndp s° nh®n v! thanh ghi Regl
MULR Reg2, 1; nhan gi § tr’ c.,a thamMRGLIJARG2 REILD Vv, i Re gz
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N g ot

9.Ng dit

SG8V1 c¢c- 19 ngu ' n ngdt:

T 4ngdt ngo’ i

T Ingdt Ti merO

1 1n g dinerl

1 1n g dimner2

1 1n g duner3

1 6n g HART

1T 2ng &2€

1 1n g 8RI

T 1 ngdt Capture [/ Compare
T 1 ngdt ADC

C8c ngdhWnepluch3nhh ° m t trong 2 m c¢c €u ti°r
thblp (vector ngdt |7~ 0010h).

Ngdt €u ti°n cao L€ ¢ L8§8p _ng bblt k8 | ¥%c n" ¢
ti°n thblp Lang L€ ¢ th &V1Ihs€ (Tdmnd. ng € MGh
ngdt <©u ti°n thblp. Sau khi ch€hng tr3nh ngdt
ngdt thblp s€ L€ ¢ tillp t,_ c.

Khi b dit Lfu vio ch€ehng tr3nh ngdt <€©u ti°n c

vdy, trong th" i gian n"y, tblt c¢c[ c8c s, K i r
khi ch€ehng tr*nh L8p . ng ngdt <©u ti°n cao th

Khi ¢l hai s, ki n ngdt <©u ti°n cao v~  thblp
tr e c.

nW cho ph®p ngdt, tr€ ¢ hJJt ng€ i s d,ng ph
ng€ i s d,.ng c- thW set bit IPE LW cho ph®p

Nju I PE ¢- gi8&8 tr° 0, tblt c¢c[ c8c ngd8BhKhQu c-
L-, bit GIC[1l] L€ ¢ hiWu I~ bit cho ph®p ng
d¥%ng phli set bit n"y I°n 1 v~ ng€e ¢ | Uj

Nju IPE c- gi8& tr° 1, bit GIC[2] s€ L€ c hi
ngdt <©ulL€i¢nl&mo ng th3 bit GIE/GIEH s& t.
c§c ngdt sau L- s€&€ L€ ¢ b, qua cho t. i khi ¢
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N g ot

GIC[1] s€&€ | " Dbit cho ph®p ngdt “©u tui °tni °tnh Hph.
re ¢ L&§p . ng. Khi L., tblt c¢c[ c&8c ngdt <€u ti?°
Khi v" o ch€ehng tr3nh ngdt, Lfu ti°n, ng¥€ i s

v BS v3 nh_ng thanh ghi bhn tyh cc- tthhiw It hnahy. LT
nhi Qu ngdt c¢¥%ng L. €u ti°n x[y ra c¥ng | %c,
n“"o cfn L€ ¢ L&p _ng.

Tre ¢ khi tho8t kh, i ch€ehng tr3nh L8p . ng ng

T Ph,c hcith&nhc§hi ACC, CPUSTA, BS L« sao
f X-a ¢ ngdt c,a ngdt v.a L€ c L&p _ng

L°" nh ®RETd LW tho&t kh,i ch€ehng tr3nh L8&p _ng
ti°n cao th3 | " nh RETI s€ | "m chdubing Gl E/} GI
ti°n thblp th3 Dbit GIEL s&€ t_, L, ng bdt I °n 1.
Sau LO©y I " m* t[ hoUt L,  ng c.a c8c thanh ghi
91.Thanh ghi quln |IT ngdt to"n c,c
Tén Bit R/W Mttt
Bit d t| [7:3] U Khing th, ¢ hi on
GIE/GIEH 2] RIW Khi | PE =1: chd

L €eu ti °n
Gl C[ 2] C - ngho
ngdt c- L. eu t

O:cblm t bt cT

l:cho ph®p n
tién cao

Khi IPE=0: khéng cho phép
ngdt theo L, €
ngdt LQu L i x

GIC[2] c nghoa |7
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Tén Bit R/W Mt t [
ngdt to"n c, c (
O:cblm t blt cT
l:cho ph®p tk
PIE/GIEL [1] R/W Khi | PE =1: <ch
L €eu ti °n.
Gl C[ 1] C - ngho
ngdt <c¢- L, eu t
O:cblm c8c ng
ti°n thblp
l.cho ph®p c:
€eu ti°n thblg
Khi IPE=0: khéng cho phép
ngdt theo L, e
ngdt LQu L i x°
GI C[ 1] (ol ngho
ngdt ¢, a ngodYi
0: cbim ngdt
ngoUYi( k ving
ngoai)
licho ph®a ni
c8c ngouyi V
ngdt ngo” i)
IPE [0] R/W Bit cho ph®p ng
0: khtng ch
t heo L, eu t
1: cho ph®p
eu ti °n
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92.Thanh ghi Li Qu k{NTEOG)ng dit t

Tén Bit R/W MLt [
Bit d.  t|[7:4] U Khongt h ¢ hi ' n
Bit cblu h3nh ¢
INTEDG3 [3] R/W Nnget ngo- i 3
1: t2ch ¢ ¢
0: t2ch ¢ ¢
Bit cblu h3nh ¢
INTEDG2 [2] R/W Nngedt ngo- i 5
1: t2ch ¢ ¢
0: t2ch ¢ ¢
Bit ¢ blu 2hc2hn hc  ccy
INTEDG1 [1] R/W ngedt ngo- i 1
1 t2ch ¢ ¢
0 t2ch ¢ ¢
Bit cblu h3nh ¢
INTEDGO [0] R/W ngedt ngo- i 0
1: t2ch ¢ ¢
0: t2ch ¢ ¢

9.3.Thanh ghi ch@ELp h®p ng dt

Tén Bit R/W Mt ot [

X3IE 7] R/W Bitchophépngut ngo " i
1: cho ph®p
c bim n g dit

X2IE [6] R/W Bit cho ph®p ng
cho ph®p

c bim n g dt

X1IE [5] R/W Bit cho ph®p ng
: cho ph®p

c blm n g dt

XOIE [4] R/W Bit cho ph®p ng
1: cho ph®p
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Tén Bit R/W MLt [
0: cblm ngdt
T3IE 3] R/W Bit cho ph®p nog
cho ph®p
c bim n g dit
T2IE 2] R/W Bit cho ph®p ng
cho ph®p
c blm n g dt
T1IE [1] R/W Bit cho ph®p ng
1: cho ph®p
c bim n g dit
TOIE [0] R/W Bit cho ph®p ng
: cho ph®p
0: mc blg dt
94.Thanh ghi L eu ti °n ngdt 1
Tén Bit R/W MLt [
X3IP [7] RIW Bit cblu h3nh L.
ngoai 3:
1: €u ti n d
0: <©u ti n t
X21P [6] RIW Bit cblu h3nh L.
ngoai 2:
1: €u ti n d
0: <©u ti n t
X1IP [5] R/W Bi\t_u chblnh L eu
ngoai 1:
1: <€u ti n
0: <©u ti n t
XOIP [4] R/W Bi \t_ .cblu h3n L
ngoai O:
1: <€u ti n
0: <©u ti n t
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Tén Bit R/W MLt [
Bit cblu h3nh L.
T3IP [3] R/W Timer 3
1: €u ti°n ¢
0O: <©u ti°n t
Bit cblu h3nh L.
T2IP [2] R/W Timer 2:
1: €u ti°n ¢
0O: <©u ti°n t
Bit cblu h3nh L.
T1IP [1] RIW Timer 1
1: €u ti°n ¢
0O: <©u ti°n t
Bit cblu h3nh L.
TOIP [0] RIW Timer O:
1: €u ti°n ¢
0O: <©u ti°n t
9.5.Thanhghi | €u 10F1) n g dt
Tén Bit R/W MLt [
X3IF 7] RIW C ngdt ngo”i 3
Khi INTEDG3=1:
0: Khing c-
chan INT3
1: Ph&t hi
ch®©n | NT3 ( X
mQm)
Khi INTEDG3=0:
0: Khtng c-
chan INT3
1: Ph&t hi
chhnNT 3 ( x - a
mQm)
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Tén Bit R/W Mt t [
X2IF [6] RIW C ngdt ngo"i 2
Khi INTEDG2=1:
0: Khtng c-
chan INT2
1: Phg§t hi’
ch©n | NT2 (
mQm)
Khi INTEDG2=0:
0: Khtng c-
chan INT2
1: Phs§t hi’
chon | NT2 (n
mQm)
X1IF [5] RIW C ngdt ngo"i
Khi INTEDG1=1:
0: Khtng c-
chan INT1
1: Ph§t hi
ch©n | NT1 (
mQm)
Khi INTEDG1=0:
0: Khtng c-
chan INT1
1: Phs§t hi’
chon I NT1 (
mQm)
XOIF [4] RIW C ngdt ngo”i
Khi INTEDGO=1:
0: Khtng c-
chan INTO
1: Phs8t hi’
cho©on | NTO (
mQm)
Khi INTEDGO=0:
0: Khlng c-
chan INTO
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N g dut

Tén Bit R/W Mt t [
1: Phg§t hi
chon | NTO (
mQm)
T3IF [2] R/W C' ngdimer8d, a
0: Khtng ©c-
Timer 3
1: Bdt | °n |}
(x-a b3ung ph
T2IF [2] R/W C" ngdt c,a Tir
0: Khtng ¢c-
Timer 2
1: Bdt | °n |}
(x-a b3ung ph
T1IF [1] R/W C" ngdt c,a Tir
0: Kh' ng ntan
Timer 1
1: Bdt | °n |}
(x-a b3ung ph
TOIF [0] RIW C ngdt c,a Tir
0: Khtng ©c-
Timer O
1: Bdt | °n |}
(x-a b3ung ph
96.Thanh ghi CRA@GE2)p h®p ng dt
Tén Bit R/W Mt t [
CCIE [7] R/W Bitchophém g &t ¢, a
ntng bdt/ so s8r
Timer1:
1: cho ph®p
0: cblm ngdit
SPIE [6] RIW Bit cho ph®p ng
1: cho ph®p
0: cblm ngdt
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Tén Bit R/W Mt t [
Bit cho ph®p ng
U3RCIE [5] R/W nhd d 10 u
cho ph®p
c bim n g dit
Bit cho ph®p ng
U3TXIE [4] R/W ohst d. Li
cho ph®p
c bim n g dit
Bit cho ph®p ng
U2RCIE [3] RIW hg d i u
cho ph®p
c bim n g dit
Bit c¢ho KipUARpP2 n ¢
U2TXIE [2] R/W ohst d. 1i° u
cho ph®p
c bim n g dit
Bit cho ph®p ng
U1RCIE [1] R/W nhd d. Li
cho ph®p
c bim n g dit
Bit cho ph®p ng
U1TXIE [0] R/W ohst d. L
cho ph®p
c bim n g dt
9.7.Thanh ghi L 2(R2 ti °n ngdt
Tén Bit R/W M1t
CCIP [7] R/W Bit cblu h3nh,Lla
kh"i c¢ch_c¢c ntng
ki n trong Ti me
1: €u ti°n ¢
0O: ©u ti°n t
Bit cblu h3nh L,
SPIIP [6] R/W SP|
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Tén Bit R/W Mt ot [
1: €eu ti°n (¢
0: €u ti °n t
Bit cblu h3nh L.
U3RCIP [5] RIW UART3 khi nhdn
1: €eu ti°n (¢
0: €u ti °n t
Bit cblu h3nh L.
U3TXIP [4] RIW UART3 khi ph§t
1: €eu ti°n d
0: €u ti °n t
Bit cblu h3nh L.
U2RCIP [3] RIW UART2 khi nhdn
1: €eu ti°n (¢
0: €u ti °n t
Bit c¢blu thid°nrh g
U2TXIP [2] RIW UART2 khi phsgt
1: €eu ti°n (
0: €u ti°n t
Bit cblu h3nh L.
U1RCIP [1] RIW UART1 khi nhdn
1: eu ti° C
0: €u ti°n t
Bit cblu h3nh L.
ULTXIP [0] RIW UART1 khi phst
1: fuoti ®°n d
0: eu ti°n t
98.Thanh ghi 202 c¢° ngdt
Tén Bit R/W Mt ot [
CCIF 7] RIW Bit | €u ¢ ngdt
ntng bdt/so s§r
Timer1;
0: khing ¢c-
tr3nh bdt/ sd
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Tén Bit R/W MLt [
1: C n g dt
bdt/ so s8nh
Xx-a b3xng phi
SEIE [6] R/W Bit | €eu c n g dt
0: khtng c-
ngadt x[y ra
1: sau k hi
xong 1 byted . | i’
X - a b3ngn) phhf
Bit | €u ¢ ngdt
U3RCIF [5] R/W nhdn d. L’ u
0: FI'FO nhd
r.ng
1:FIFO nhdn c,
c- d.(tli Lun
FI'FO nhdn C
r.ng)
Bit | €u ¢ ngdt
U3TXIF [4] R/W ohst d. L
0: t hanh g h
UARTS3 ch a
nghoa
1: t hanh g
UARTS3 r. ng
phsgt c.a U
l i “unghoa)
Bit | €u ¢ ngdt
U2RCIF [3] R Thd a1 u
0: FI FO nhd
r.ng
1: FI FO nhd
c- d.(tliLun
FI'FO nhdn d
r.ng)
Bit | €u ¢ ngdt
U2TXIF [2] R ohst d. 1i' u
0: t hanh g h
UART2 c h a d.
nghoa
1: t hanh g
UART 2 r.ng
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N g ot

Tén Bit R/W Mttt
ph§t c.a U
i u c nghgq
Bit | €u ¢ ngdt
U1RCIF [1] R hg g 1
0: FI'FO nhd
r.ng
1: FI'FO nhd
c- d.(tliLun
FI FO n h &JARTLq
r.ng)
Bit | €u ¢ ngdt
ULTXIF [0] R N
0: t hanh g h
UART1 ch_ a
nghoa
1: t hanh g
UART1 r.ng
ph8t <c¢, a UA
l i u c- nghg
99.Thanh ghi CB@E3p h®p ng dt
Tén Bit R/W MLt
Bit d t| [7:3] U Kh*ng th ¢ hi 7
ADIE 2] R/W Bit cho ph®p nd
Cbim n g dt
Cho ph®p
I2CBCIE [1] R/W Bit cho ph®p nd
bus 12C
0: Cblm ng dt
1: Cho ph®p
12CIE [0] R/W Bit cho ph®p nd
d. i wu2c¢tr°n bl
0: Cblm ng dt
1: Cho ph®p
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N g dut

9.100.Thanh ghi L 3(E3y ti °n ngdit
Tén Bit R/W MLt [
Bit d t| [7:3] U Khing th ¢ hi n
ADIP [2] R/W Bit cblu h3nh L,
0O: <©u ti°n t
1: <€u ti°n ¢
I2CBCIP [1] RIW Bit cblu h3®nh L,
xung L, t bus 1 2(
0O: ©u ti°n t
1: <€u ti°n
12CIP [0] R/W Bit cblu h3nh L,
truyQn/ nhdn d,.
0O: ©u ti°n t
1: <€u ti°n
9.11.Thanh ghi 33 c¢c° ngdt
1) Tén Bit R/W Mt t [
Bit d  t|[7:3 U Khing th, c hi n
ADIF [2] R/W Bit | €u ¢ khi
ADC hoan thanh
0: khtng c-
n g dt
1: bdt I °n
ADC hoan thanh
12CBCIF [1] RIW Bitlewe™ ngdt khi
12C
0O: kh'ng c-
1: c- xung LU
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N g dut

1) Tén Bit R/W Mt t [
12CIF [0] R/W Bit |t ckhin tr

i u tr°n bus |

Chj L : Master
0: khitng c-
n g ot
1: Sau khi K
stop L€ ¢ t
K hi nhdn m
hoHc (v7) n
xXong m, t AC
byng phfn mc

Chj L : Sl ave
0: khéng c s k
n g ot
1: sau khi
ACK; sau k h
Le ¢ m t bi
stop (nJju L
(phli x-a bs
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C'ng truy xublt d_ 1i wu

10.C" ng tr uy H>Gensral Parposellnput/@Qutpit-

GPIO)
Chip SG8V1 c¢c- tbit ¢l & ohngn tGPU)y, x urblti  (ngho rnt )l
h p v, i nh, ng ch. ¢ nktng LHc tr€eng c¢c,a c¢c8c n
xublt d. 1i" " u v o/ra, khi m t ngo4i vi c¢- s’

d%ng L€ ¢ trutyr nugbltt t&itng t h€ ng m" d" AkbItr i °
clf8§cc port -ugve ic Llpiuld (tr”. BBHDAKY  vSClm d_. anUlchC)S
Trigger cho ngd vao.

| O_ PAD L€ ¢ s d,ng cho c8c port ¢Hmimndgd tdi
v o ¢c- d,ng mAoWWt" Lc ' mg IL" mi®B trYng th8&i ng»
| O_ PAD nh€ sau:

Vcc

PU[ > D@ \—#

DIR[ >
P

| <] 7

Hinh 10-1: Ce | | c hlORAD c_ a

B[ nlg1: ML t[ cH®BRADc, a m t

Chan MT t [
P PAD

PU Weak pultup

DIR ni Qu khi Wn

o) D. |i u ra

[ D. i u | bly
H3nh tr°n | ° m* t[ c¢c,a hfu hJjt c8c GPI O tro
khtng b33ng bit L  nh chiQu DIR. Do L- DIR clr
ngo"i. V° d. li"u v:o lutn L€ ¢ |Ibly t. Port
h3nh | m t ng» ra, th3 | rndhul'ra Rdrte alg2ent
v,ng) m° khtng phli | d_. 1i u t_. b°n ngo”i
h® p d%ng ngdt ngo”i hay L ¢ ng€ ¢ 14i t_. Por
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C'ng truy xublt d_ 1i wu

Ng» v' o PU L€ ¢ g8n c¢c.ng cho m i choubRhg§c n
c8ch kJt n’ i PU v i m ¢ Li n 8§p cao qua m, t
kJt n"i ng» v ep:PU dUldng weak pull

T Cho©n | a c hashn(Setiabdgrogranm chipdele&P CS) , ch©n SPCS

didng wedawn. pul |

1 PortD[5] (®A) Vv~ Port D[ 4] ( SCL) cho ch. ¢ nktng
ng» v o PU. V3 thJ] nJJu s d,ng ch._c¢c ntng
ngu n ° nh_ng ch®©n n"y.

Bl nlg22M* t[ chi Qu

Ngd vao Ngd ra

DIR | PU o] P

1 X 0 0

1 X 1 1

0 0 X X

0 1 X RH

BIrng3M: t[ blfng nhdn d_ 1i wu

Ng0 vao Ng0 ra

PU P I

X 0 0

X 1 1

1 RH 1

M, i Port ¢- 3 thanh ghi v i nh._ ng ch._ c¢c nktng
Thanh ghiD R t hanh ghi |l dp tr3nh chi Qu truyQ@n
Thanh ghi PORTIN: thanh ghi d. 1i u chiQ
thanh ghi c¢ch" ™ L c.

f Thanh ghi PORTOUT: thanh ghi d. i u ra ¢
thanh ghi c¢ch” ghi.
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C'ng truy xublt d_ i u

A 10 Pin
g |

Write to port IWE

Data bus

Portout

Jo o 3/
Write to DIR MWE
DIR latch
- Q o
N
Portin
Hinh1022 M: t[ m t k/Jt n" i Port ch b
Hai t hanh ghi PORTOUT v° PORTIN c¢c- chung L &
thanh ghi PORTIN | " thanth xthing hPorlt ,c.d_Khlii
PORTOUT, nJju Port L€ ¢ c¢cblu h3nh I " ng» ra ¢ttt
li u tY9 PAD (c- thW I " t. Db°n ngo”"i nJju Pol
nJu Port L€ ¢ cBRA ch3mhy Itr gt id]p) v§®d IPORTI N,
chznh |7 L ¢ thanh ghi PORTI N.
m ¢ _.ng d_ng, thanh ghi d_. 1i u Port L€ c
cho ph®p L ¢ v° ghi v |7 t° h p ch ¢ nktng c
Khi c§c cPocrhti al & T ch_ ¢ nktng Vv, i c8c ngodYi V|

d. ng Port th3 c¢c8c thanh ghi PORTOUT, PORTI N
ntkng truy xublt cho ngo4i vi cho L/Jn khi ngody

M. ¢ Li n &p[ cca8c tGPIl O Ht™ 3.3V,

10.1.GPIO PortA
PortA |~ -bmtt hmdartch8 Qu. ng€ i s d_ng c¢c- thyV
i " u. TbBIt ¢l c8ap.ch©n PortA L€ ¢ pull

Khi bit DIRA = 0 thi PorA langd vao.Khi bit DIRA = 1 thi PortA &ngd ra. PortA 6 2thanh
ghi |1 €©u d. I®&bulimutlLe€ehanh P ®DATAGUTA)0, CR Ut gthh ¢
ghi nh dtnPodA OATAINAY.
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C'ng truy xublt d_ i u

AN ‘ [ PORTA
>0 0 \/
Write to port MWE
Data bus Portout
J &y / nput
»D Q buffer
Write to DIR WE
DIR latch
- Q D

Portin

Hinh 10-3: 10 PortA
B [ n18-4: Thanh ghi DIRA

Tén Bit RW | M* t [

Thanh ghi x8c L nh chi Qu d
ghi DI R t @h ntlthAn tromgdPortA, i

-

DIRA [7:0] |R/W 0: DATAINA = PortA

1: PortA= DATAQOUTA.

Bl nlg5M?: t[ tIPAQRTA gh i

Tén Bit |RW M t [
Khi CPU L ¢ tUi L a ch"  PORT
R |DATAINA. M., i thanh ghDATAINAt €hng mn {

chan trong PortA.

KhiCPUghivaoli L a ch”™ PORTA, d.
W | ghiDATAOUTA. M, i kthanh ghDATA@UIAt €hn g
v . m  ¢han trong PortAhi DIRA = 1.

PORTA[7:0] | [7:0]

10.2.GPIO PortB
PortB | " -bmtt hmortch8 Qu. ng€ i s d,_ng c- thV
li . cTblc§c chowp.PortB L€ ¢ pull

Khi bit DIRB = 0 thi PortB la ngd vadhi bit DIRB = 1 thi PortB & ngd ra. PortB c6 2 thanh
ghi | €u d_ highil @i Imji tuth®a r a PoDATABUT®Bp, CmR Ut g

thanh ghi nhdmATAINB)L i " u t_. PortB (

°

B°n cUYnh ch_ ¢ nktng GPI O, PortB c,n L€ ¢ s C
trinh vao FLASH, UART2, TimerO.

NJu TimerO L€ ¢c s d,_,_ng clock ngo” i cho b, L
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C'ng truy xublt d_ i u

NJu UART3 L€ ¢ s] W€ oighlarydvacva Portlf] o€ ¢ c blu h
ngo ra.

o

NJju UART2 L€ ¢ s d,ng th3s PortB[2] L€ ¢ cbl
ngo ra.

Khi nUp FLASH (SBICSE®)cthBluPotnBF6 L@ g cvbluo
langdra ., LchA” "y th3 phfn cPomB75.« t, L, ng cblu h
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C°"ng truy xublt d_. i wu
A PORTB <4>/T1CLK
D Q
WfitM/WE
Data bus Portout
Input
P buffer
Write to DIR
—|IWE
DIR latch
Bl Q D
Timer0 external Portin
clock
Hinh 10-4: PortB[4] -d 2ng chung v, i Ti mer 0O

l PORTB <0>/RX3

Hinh 10-5: IO PortB[0:1] -d %2n g

l PORTB <2>/RX2

»D Q ‘
Write to port |\
Data bus Portout
»D Q J
Write to DIR
IWE
DIR latch
- Q D
Portin
RX3
»D Q ‘
Write to port |,
Data bus Portout
»D Q J
Write to DIR
IWE
DIR latch
- Q D
Portin

RX2

Hinh 10-6: 10 PortB[2:3] -d %2n g

]

Input
buffer

PORTB <1>/TX3

Write to port | e
Data bus Portout —
N § Input
buffer
»D Q
Write to DIR WE
DIR latch
- Q D
Portin

chung3 v, i

UART

PORTB <3>/TX2

Write to port | e
Data bus Portout —
N § Input
buffer
»D Q
Write to DIR WE
DIR latch
- Q D
Portin

chung2 v, i

UART
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t

C'ng truy xublt d_ i u
spsc
A ggg‘rngsi:?c?;t”a(i /\ EEPROM output PORTB <7>/spdatao
Write to port WE ) e Q
Data bus Portout B L
- B ata bus Portout t!z?f:tr
V | "
Hinh 10-7: 10 PortB[5:7] -d ¥2ng chung v, i b |l dp
Blnlg6: Ch_c nktm®Bg c,a Port
Tén chan Bit DIR | 1/O M1t [
0 [ D li/ogw @ 0o n i3 ti J]
PORTB[0]/RX3 1 0 D 7 u T a
0 I D ldao u v
PORTB[LJ/TX3 1 O D li u ra /ng»3ra n
0 I D li u v o [/ ng»2v" 0
PORTB[2]/RX2 1 0 D 5 U T a
0 [ D li u v’ o
PORTB[3)/TX2 1 O D. |i u ra /ng»2ra n’
0 I D. l'i u v o /clock ng
PORTB[4]/TOCLK 1 o) D I g T a
0 [ D. |li wu v o /clock n
PORTB[5]/SPCLK 1 o) Data output
0 | D. li u v~ o [/ d | i
PORTB[6]/SPDATAI FLASH
1 e) D. |i u ra
0 [ D. |i u v~ o
PORTB[7)/SPDATAO | o o 17 u ra Vi@ "
B [ n18-7: Thanh ghi DIRB
Tén Bit RW | Mt t [
Thanh ghi x8c L nB cVvhiiQuoid,
ghiDIRBt €hn g mndthanvrong PoRB.
DIRB [7:0] | RW 0: DATAINB = PorB
1: PorB = DATAOUTB.
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C'ng truy xublt d_ i u

Bri@s:M: t[ tIPAQRTB ghi

Tén Bt |[RIW | M! t T

Khi CPU L ¢ tBY4i dlL &ich gPDRVOQ

R DATAINB. M, i thanh ghDATAINBt ©€hn g mndhany

trong PorB.
PORTB| [7:0] Khi CPU ghi v~ B, tddi IL "au cth€ cPQ
w | DATAOUTB. M, i bit DATAQUEBth@mnhg gnhnig

chan trong PoB khi DIRB = 1

Ng» ra Port][ 3] bitU2@Ntrpng thanh ghiW2STA (xem op HE 2nlThanh
ghi trung th§gi cva ngoui vi UART tho x (UxST
NgdraPortfl] ¢, n p h_bit W3®Ntromg thanh ghiUSSTA ( x e m 18.A.¥Timanh
ghi trvng th8i cva ngovui vi UART tho x (UxST

10.3.GPIO PortC
PorCl © m, tbiptorhtai8 chi QuhWnh®&pits3nt rtawwcgh td_cH
Thbit ¢ ct€E€ch@pouPbr

Khi bit DIRC = 0 thi Por€ la ngd vao.Khi bit DIRC = 1 thi PortCd ngd ra. PortC c6 thanh
ghi | €©u d. I&iulimutlL€ehanh P ®OATAGUTGo, C® Ut gthh ¢
ghi nhdn d. |IDATAINC).. PortC v~ o (

B°n cUmhngh Gl O, PortC c¢c,n L€ ¢c s d,_ng cho
SPI.

NJu UART1 L€ ¢ s d,ng th3 PortcC[O0] L€ c¢c cbl

ngo ra.
NJu PWM L€ ¢ s’ d. ng th3 PortcC[2] v° PortcC[ 3

NJju ®Pct B d, ng:

f ChJ L, master: PortC[5] L€ ¢ cblu h3nh
cblu h3nh | ng» ra.

T ChJj L, sl ave: PortcC[ 4] , Port C[ 5] v © f
PortC[6] L€ ¢ cblu h3nh |~ ng» ra.
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. . H
ng truy xublt d I u
UION
VAN ‘ l PORTC <0>/RX1 N\ ™ PORTC <1>/TX1
o n W
Write to port MWE )
Write to port | e
Data bus Portout
- Data bus Portout
J - .
Jo o i 5/ e
Write to DIR =D Q
WE
Write to DIR
DIR latch e e
< o o DIR latch
AV ) ©
Portin v
RX1 Portin
Hinh10-8: IO PortC[0:1]-d 2n g ¢ hUARGL v i
PWMxON
PORTC <2>/PWM1
A PWM output . ‘ PORTC <3>/PWM2
Write to port E
Data bus Portout
-« Q Input
buffer
»D Q
Write to DIR AWE
DIR latch
- Q D
Portin
Hinh10-9: IO PortC[2:3] -d 2ng c hBwWM v, i
SPION
A SCK output PORTC <45/SCK VAN PORTC <5>/SDI
D Q
»D Q Write to port WE
Write to port WE Data bus Portout
Data bus Portout | - l [
Input
Jo o lI)TJ’:f:tr ) » D Q h buffer
Write to DIR WE
Write to DIR
rite to we DIR latch
DIR latch . 9 o
@ N
N ,
Portin
SCK input Portin spl
Hinh10-10: 10 PortC[4:5] -d Y2ang c h8Phg v, i
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C'ng truy xublt d_ i u
SPION /\ PORTC <7>/SSx
/\ ‘BE%NSDO Write to port‘ s
Write to portV Ce Data bus D/:t/ilatch
Data bus Portout 7§|ﬂ?& Jo e J § é,;?fgtr
Write to DIR e DIR latch
B DIR latch - \/
\/ _ SSx
Hinh10-11: 10 PortC[6:7] -d Y2ng c h8Rig v, i
Bnlg9: Chmitommg cCa Port
Tén chén BitDIR |I/O |[M* t T
0 I D. Ii u v' o /ng» 1lv 0o n i
PORTC[0]J/RX1 1 0 D Ira " u
0 [ D. Ii u v~ o
PORTC[JTX1 1= O |D. lra/ngdran i ti JJpl c_ a UART
0 [ D. Ii u v~ o
PORTC[2)/PWM1 1 O Data output/PWM1 output
0 I D. |li u v~ o
PORTC[3J/PWM2 1 O Data output/PWM2 output
0 [ D. Ivao/clackvaon " i t 8PBb trang
PORTCHJSCK 1 O |D. lra/clockran”" i t 8BApb €©trang c
0 I D. lra/d_u | in‘ui vt 8fp c. a
PORTCI[5]/SDI 1 0 D Ira " u
0 [ D. |i u v~ o
PORTCI6)/SDO I O [D laldu In o t8Mp c. a
PORTC[7]/SSx 0 [ D. quo’:c bhb©on SSx tr ocn@Plc h]J]
1 O D. Irai u
B [ n1§-10: Thanh ghi DIRC
Tén Bit RW | Mt t [
Thanh ghi x8c L n@ cVviiQuoid,
ghiDIRCt €hn g mndthanvrong Pog@.
DIRC [7:0] |RMW | 0: DATAINC = PorC
1: PorlC = DATAOUTC.
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C'ng truy xublt d_ i u

B[ n@ll Ch_ CcPOR®Cn g

Tén Bt |[RIW | M! t T

R Khi CPU L ¢ tCHi dlL &ich”  gPDRVQ

DATAINC. M, i bit DATAINGt @ramngh ngrhghanv
trong PorC.

PORTC | [7:0l iy~ Tk hi  cpPuU ghi v~ 6 tdi Il au cth€ cPO
DATAOUTC. M, i bit DATAQUECth@mrhg gnni g

chan trong Po@ khi DIRC = 1

NgéraPor€[l] <c, n p h_ bit UION trong thanh@hiU2STA (x e m A& Z1lmhanh
ghi trung th§gi cva ngoui vi UART tho x (UxST

Ngob ra Por€[2] c, n ph,_ bittPWMION trong tbanh ghi PWM1ICON (x e m p ht n
15.5.1PWMxCON

Ngob ra Por€[3] c., n phg bittPWM20bI trong thanh ghi PWM2CON (x e m p ht n
15.5.1PWMxCON

Ngd ra PortC[4], PortC[5] va PortC[7] ] c, n ph, bittskan treang thanio ghi

5

SPICON(x e m @&2i1fihanh ghi L-BRGONkhi ©n SPI

10.4.GPIO PortD
PorDIl © m, tbiptorhai8 chi Qu. ng<€ i s’ d. ng c- thyV
| i HE b Jehe chan PoR L € wl-up

Khi bit DIRD = 0 thi PorD langd vao.Khi bit DIRD = 1 thi PorD lang6 ra. Poid c6 2thanh
ghi | €u d. lil@eut Imi tu tBbeatPUaghh\ RoATAOUTD) , m, t
thanhg hi d_h dini ° Dvas QDATAND).t

B°n c¢cUYnh GPIO,RoPrmtmg L€ ¢ s d, ng c¢hongedstc, ncgho “c
12C, Capture/Compare, Timerl

N/Js d, ng thie[3:6l gde ¢ cblu .h3nh |~ ng» v o

NJieCL€sc d, ngD&EshBB€ Peorlti Qu khi Wn b33ng t2n h
PorD[5:4 k h t n g pull-4®. c

N J] Gaptured. €° ¢ sthiPa[Blg L€ ¢ cblu .h3nh |7 ng» v~ o

NJJGompare L@hiPorif6) d€ng cblua h3nh |~ ng»
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C'ng truy xublt d_ i u

N/JTi mer 1 s d. ng cl oRoD[7Thgb®i ccbhBlubh3 BRAmMI t hng

PORTD <0>/INTO
[ PORTD <1>/INT1
PORTD <2>/INT2

AN ‘ PORTD <3>/INT3

(]

» D Q

Write to port WE

Data bus Portout

J Input
»D 0o buffer

Write to DIR WE

DIR latch

- Q Dr—e

N

Portin
Set interrupt Flag Edge
detect
x: number of interrupt source
INTEDGx

Hinh 10-12: 10 PortD[0:3]-d 2ng c homg &t vpgo " i

PORTD <5>/SDA
A 0 PORTD <4>/SCL A 0
b Q
Write to port Write to port
Data bus me Data bus
Portout Portout
§ Input Q Input
N buffer buffer
Write to DIR WE Write to DIR we
DIR latch DIR latch
- Q D d Q D
Portin Portin
SCL input SDA input

Hinh 10-13: 10 PortD[4:5]-d 2ng chikG g v, i
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C'ng truy xublt d_ i u
T1ON
CCEN
/\ Output compare ‘ ‘ PORTD<6>/CC
» D Q 0 D
Write to port <
Data bus Portout R S
ol 5/ oo
Write to DIR WE
DIR latch
- Q D
A4
Portin
Input capture
Hinh 10-14: 10 PortD[6] -d %2n g ¢ h Gaptgre/Gompare
VAN ‘ ‘ PORTD <7>/T1CLK
D Q
Write to port WE D
Data bus Portout
- S/
Write to DIR ME
DIR latch
- Q D
N
Timerl external clock Portin
Hinh 10-15: 10 PortD[7] -d 2n g ¢ hdimegl v, i
Bl i@1z Ch. ¢ ntig c, a Port
Tén chan BitDIR | I/O | M® t [
_ ~l 0 [ D. Ivadngdt ngo”i
PORTDI[3:0/EXINT[3:0] 7 60 @ u
0 [ D. Ivadcbock v~ o n°’
PORTDI[4)/SCL 1 O |D. lrdclockran ™ i 12Ci J]p
0 [ D. Ivaddu | i u v o
PORTD[5]SDA 1 O |D. rdd.ul n” u 2Cap
0 [ D. Ilvdadng» v o c_ a
PORTD[6J/CC 1 O |[D. lrangw ra c_ a ki
0 I D. Ivadcbock ngo" i
PORTD[7]/T1CLK 1 o D a3 U
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C'ng truy xublt d_ i u

B [ n18-13 Thanh ghi DIRD

Tén Bit RW MY t[

Thanh ghi x8c L nb cMiiQubidt,
ghiDIRDt €hn g mndhanvrong PoR.

DIRD [7:0] |R/W 0: DATAIND = PorD
1: PorD = DATAOUTD

Bl nlg14M* t [ c hPORTDn Lt ng

Tén Bit |RW|[M* t[

Khi CPU L ¢ tDHi dL &ich”™ gPDODRVQ

R DATAIND. M, i bit DATAINDt @ramdc ngrhdhany

trong PorD.
PORTD | [7:0] Khi CPU ghi v b, tdi ILI "au clh€ &(Q
W |DATAOUTD. M, i bi t DATAQUED th@mrhg gnhrig

chan trong PoR khi DIRD = 1

NgbraPom[54 ¢, n p h_bitl2GON trang thanhoghil2CCON1(x e m p ht n
17.1.112CCON)

NgbéraPo[6] ¢, n p h_bit Ti®Nwva CQCEN tfong thanh ghTICON(x e m p ht n
14.5.1 TXCON).
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11. Watchdog Timer

Watchdog Timerl il°nv mitexbng Ldlmock h° th ng. T
b3nh th€ ng, khi Watchdog Timer tr~"n (WDT ti
trng thg&i nght g8 DLEHPH tWDTc tvimeu I T ra Kk
hay v! hi u c8c b, bl¥hny >aa®cWiON.chdog Ti mer
Timer 0 v~ WatchdogbitBiamgr chunm, ghibha |l €Jm, KR/
chia sT d%ng chogTimeth® tbit- PSBi bonv, nhe
(prescaler), khi L€ ¢ d%ng cho Watchdog Ti m
(postscal er). Khing thW d¥ng b, LJm n"y <cho
b L/Jm cbha $itmei y0O th3 Watchdog Timer s€&€ kh
/RST—»d/ N PSS ﬂ \ (reset) PS2:PS0
CLRWDT —— =J
(reset) From TimerQ o v i
WDTON clock source Postscaler
\ > 10101 PSS
Fosc WD:'E5C503Lénter -~ 1T 1:2to 1:256 —L’¢
1
PSS HV\t’iar:glﬁg
™0
Hinh11-1: M! t[ kh" i Watchdog Ti mer
Chay:
Khi x  I'T | " nh CLRWDT (v’ ctho IWhrh chidioag sTL me€
chia sT s€ b x-a vQ 0.
B, UM@bitWDT khing h, tr° L c¢/ghi, n- lutn [L]m
clng b x-a vQ 0 khi reset, WDTON b=3xng 0 hay
Bl nlg1: M t[ thanh ghi WTOCON
Tén bit | RIW MLt [
WDTON | [7] RW IBit tat/m" Watchdog Ti mer
0: Tdt/ cbim Watchdog Ti me
1: M /cho ph®p Watchdog
TOON 6] |RW |Xxem m12.40WTOCONTimer 0
TOCKE 5] |RW |[Xem mi2.40WTOCON(Timer 0)
TOCKS [4] |RW |[Xem mi240WTOCONTimer 0)
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PSS [3]

R/W

Bit g8

n b, LJlm
0: gan cho Timer O

chia

1: gan cho Watchdog Timer

s

PS [2:0]

R/W

n t° s’

000: 1:2

001: 1:4

010: 1:8
011:1:16

100: 1:32

101: 1:64

110: 1:128

111: 1:256

chi a

cho Pos

Cha y:

B, LJm édhita Ls€bc8 g i |~

Watchdog Timer.

Xem phf82mWw B[/t

prescal er

khi s

th°m chi ti JJCPUSTA. bi t WD
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12. Timer O

Ti mer O | " b8bit. L Jo®/cl "crhh ¢t mting ch2nh c¢c_a Ti met
T Thanh ghi b 8bikw]nm/ Lb nhc htiha it fn tr € c.
1 Cho ph®p L ¢ trYYng t hs&8i thanh ghi
T Ph8t ngdt khi tr"n b, Lm t FFh qua 0O0h.
f 8bit presnbla€ec | dp t
1 Cho ph®p c¢ch n xung clock n, i hay t_. b°n n
f Ch’ n ¢ Un Rkhidingnumg clock ngoai

122.M*  t [ Ti mer O

ChJ L, L nh th3 L€ ¢ ch n khi x-a bit TOCKS
clock h° th "  ng, thanm gphtYUABREGNsSE_  B/Jmuh@ncek
b, LJmkhohgl € gén®ho Ti mer 0) haywnm, iclooWkh tLdon r
chia sT (tronggucled cky |h” pclddankg t h U@ géaohh v~
Timer 0). Thanhghi TOREGho ph®p ghi gi 8 tr° kh' i tUYo c.
ChJj L, LJm s ki n L€ ¢ ch n khi bit TOCKS b
m t Lhn v t4i m i c¢cYnh (cYnh xu'  ng hoHc cUri
chia tfn ¢thi€acnhyulL® ¢ g&n cho Timer 0 (1| Y%ec

cUnh | °n hoHc cYnh xu' ng c¢c,a xung clock ngo-
c.,a xung clock ngo"i Il " m xung LJ/Jm (TOCKE b 3n
Chay:

Khi s d. ng xung clock ngo" i, Port B[ 4] phrli L e’

B, chia tr€e c¢c (prescal eBbitlee & Tihmar s Ig7 . m
Watchdog Timer (trong Watchdog Timer thanh g
nayco Ti mer O hay Watchdog Ti mer ph, thu, ¢ v~
Ti mer 0 v~ ng€ ¢ | Yi g8n cho Watchdog Ti mer
L ¢c/ghi v™ t° s° c¢chia cho ph®p t_. 1:2 L/]n 1:
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PSS
TOCKS

Fosc ———» 0 TOON

Portb[4]/TOCLK
Synchronize
.—> external clock > 1
and edge detect Programmable
Prescaler E
T $3 TOREG —» Set TOIF

TOCKE PS[2:0]

ao

Hinh121:: M! t[ sh L kh” i Timero

12.2. N g Limer0

Ngdt Timer O ph8t khi thanh ghi LJ/m TOREG tr
trong ¢ ngdt TOIF. Ngdt Ti mera.0 G ncgbdm KTHoil
bng phfn mQm trong ch€ehng tr3nh L8p . ng ngd

12.3.B | chia tfn tr€e c

M t b.8bitlsJan ¢ chia sT gi_.a Timer O v ° Watchd
Timer 0 (bit PSS wnghe®)mtth3bn-LAEm aohiamtfn
d¥%ng cho Watchdog Timer th3® n.- hoUt L. ng nh¢t
d¥ng b, LJm n"y cho c¢c[ Timer 0 v° Watchdog 1
0 thi Watdog Times € kh'ng c¢- b, chia tfn sau v~ ng¥€ c

Bit PSS quy L nh b, LJm chia sT L€ ¢ g&n cho
ch n t° s° chia. Khi b, LJjm chia sT n"y L€ «
TOREG s€& ramsecthilaisTh n~ly] Khi g8n b, L/m chi
|l " nh CLRWDT s€& reset b, L' JJm c hilGbits Ta nWat c Hd
Timer.

Chuy:
nNW tr8nh nh_ng reset khlng mong mu n tmer/Wat c
0O qua Watchdog Timed, g ofFw® ph[Hi x - ag€hanb
sT tr<€, ¢ khi chuy Wn:

Khi chuyWn b, LJm chia sT t. Ti mer O |qua
+ X-a thanh ghi TOREG vQ gi8§ tr 0

+ Ch n g8n cho Wat c hpdrinky preBdalereho Watéh8o§ =
Timer.

Khi c¢chuyWn b WatEhdog Tirmen gqua Tingel0: t _
+ X-a thanh ghi b L/Jm Watchdog Tijmer
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+ Ch n g8n cho Timer 0 (PSS = 0), |l dp

12.4.Thanh ghi
Timer 0 L€tdh!higQulkhitWmanh ghi WTOCON, thanh
s bit LiQu khiWn c¢c,a Watchdog Ti mer.

12.4.1.WTOCON
BrniglM* t [ t MNIGCHON gh i

Tén bit | RIW MLt [
WDTON | [7] |RW |xem milWatfhdog Timer
TOON [6] RW IBit tdt/m  Timero

0: tdt/cbim Ti mero
1: m /cho ph®p Timero

TOCKE [5] RW IBit c¢ch n cUnh LJm c,a xung
O: LJm t4Yi cYnh 1 °n c, a
1:m t4Y9i c¢cYnh xu'  ng c_, a c

TOCKS [4 |RW IBit c¢ch n ngu”“n xung clock c

O: ch n xung clock n_ i
1: ch n xung clock ngo~ i
PSS B |RW |Bit g&n b, LJm prescaler/po

0: gan cho Timer O
1: gan cho Watchdog Timer

PS [20] |[RW IBjtnch” s° chia cho Postscal
000: 1:2

001: 1:4

010: 1:8

011: 1:16

100: 1:32

101: 1.64

110: 1:128

111: 1:256
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D0t

i Qu

12.4.2.TOREG

Bl nig22M* t[ thanh ghi TOREG

Tén bit R/W Mt t [

TOREG [70] |RIW |n©y | ° t hanhh? nghhic_ba& hTli/jid rcned .
TOREG lutn IJm t4i c¢cUYnh | °n
Xung ng» ra IWNgddhis& tpfhrBtt rs,
c ngdt TOIF hi thanh ghi

Chay:

Xem PBPAvaISLW biJJt th°m chi tiJJt vQ c8c |

Xem pOFW bi i tthi°/m cvQ thanh ghi c¢ch n ch
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13.Timer 1

Timer 1 |~ Dblebitl/]J@g€ ah ¢hhing ch2nh ¢, a Ti me
f Thanh ghi b 16hitgmi L'bnhchh’ai tfn tr € c

T CHlp thanh -ght ®B1RH/JmT8RL cho ph®p L ¢ v~
f H ftrc gthii 16

f Ch " n I . a ngu n xung clock n,i hay clock n
1 Phg&t ngdt Timer v° ngdt Lo s, ki n (captu
T H tr° Lo s ki ncompare)so s&nh c8&c s. ki n

13.1.Ch_ ¢ nktng c¢c_,a Timer 1

13.1.1T " ng quan ch ¢ ntng L  nh th i c¢_a
Timerll " Lblm/ L  f6hit(tch m hai thanh @biiTIRHVdTIRUL ®p L
Thanh ghi Timer 1 (T1RH: T1RL) LJm | °n t_ 000
khi L€ ¢ cho ph®p, s€ phgt t4i th" i LilIlWm b,
Ngdt Timer s€&€ b cbim/ L€ ¢ ph®p b33ng c8&§ch s’

a

T ChJ] L, L " nh th i

f ChJj L, LJm s, ki n

ChJj L, hoYt L, ng c¢c,a Timer 1 L€ ¢ quy L nh |
L nh th” i, b, LJm iTiodemrh 1l °sn€ ct_tangxwng cl ock
s. ki n, b, LJm Timer 1 s€ tTimert i ccUYnth W %r
chophép TIONTi mer 1 L€ ¢ h, tr° m t b, chia tfn t
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T1CKS L T10ON
Fosc ———» 0
Portd[7)/TLCLK oo ' STIRH T1RL }—» Set T1IF
B :
T1PRES1:T1IPRESO
Hinh131: M! t[ sh LY kh' i Timer 1

13.1.2C8c ch/]Timerl c_, a
13.1.21ChJ L, L  nh th" i
ChJ L, L nh th i L€ ¢ ch n khi bit T1CKS b 3un
th ng. Tr€ clLRmMj KX®€agveébobk LJ/Jm thw L€ ¢
c8ch s d. ng bit I dp tr3nh T1PRES[1:0]. Khi
quay vQ 0000h. Ngdt Timer 1, khi L€ ¢ cho p
ki " mw nifong c¢° ngdt T11 F. Ngdt Timer s€& b’ cb
Chay:
Ng€ i s d,_.ng n°n tdt Timer 1 (x-a bit TI1IO0ON)
1.

13.1.22ChQo L mki n.

ChJj L, LJm s ki n L€ @rohgnckhi Lbi h"V1CKS b
l°n t49i m i c¢cUYnh 1 °n c¢c,a xung clock ngo~i h
Xu ng b3ung b, prescal er.
Cha y:
B, chia tfn tr€e ¢ b reset khi c¢c- repset
ghi T1RL (ghi v" o thanh ghi T1RH kh®*ng [inh h
Trong chJj L, LJm s, ki n, portD[7] phli L
Khi ,eg ®Bung clock ngo”i | "m xung LJ/m|ths3
nhblt hai | Ffn tfn s xung clock h" th ng.

13.1.2.3N g dimerl
CHp thanh
FFFFh v tr " n
TL1IF. NJu bit

ghi

b LJJm Ti mer 1
vQ 0000h. TUui
ph®p

t h® i

cho

(T1IRH: T1IRL) t&t

Li Wm tr " n 1

ngdit ngidmers €1 Lt xl B{) it
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13.1.3n" ¢ vi16bigthhianh ghTimeld, L Jm

Timer1l h, 16bitgi & t©r 'ght 9i 1 th” i LiwWm L i v, i
|l " nh L ¢ thanh ghi T1RL x[y ra, gi §8litngay c_, a
ldp t_ c¢. Do L:- T1RH sau L- lu!'n nhdn L€ ¢ gi

I c T1RH s€&€ L ¢ gi &8 tr° thanh ghi b, L m ph,
mu' n ghi v o b, L m, sau L-dp nhdghgi § or T1]
tre, ¢ L- v o thanh ghi b L/Jm cao.

Ng€ i s d.ng cfn phl[i tu©n theo c8§c b€ ¢ L
re ¢ gi§ tr° b, LJm L¥%ng. NJu khi'ng theo th,
sai.

Chay:

1. NJu ng<€ i s 1@htggs&§murn ghb T1RH: T1RL |t hs3
sau:
1.Ghi8bitv "o T1RH tr € c
2. Sau L -8hitvag) plRLt . ¢ g hii

2. NJJu ng<€ i s 16bitgg Smarn k. @ TI1IRH: T1IRL [t hs3
sau:

1. @&bitgi §8 tr° t. TI1IRL tre€ c
2. Sau8bitgi € ©r° t_. T1RH
3. Do vi ¢ ghi v o T1RH khtng tS&c L  ng tfr, c

L"m), n°n vi ¢ ghi v' o T1RH khl'ng gOy| res:
m i gOyescalerset pr

132Kh i bdt v so s8nh s ki n

Khi s d,ng kh i bdt hoHc so s&nh s ki n, Kk

Trong chJ L, bdt s, ki n, cHp thanh ghi CClI
T1IRH: TIRL khi c¢c-PogtDKi6]ln »[y krant @i- 1|~

f M i c¢cYnh xu'  ng c_.,a ng» VvV 0.

f M, i c¢cYnh I °n c¢c_,a ng» Vv 0.

f M i ¢cY9Ynh I °n th. 4 c¢c_,a ng» VvV 0.

f M, i ¢cY9Ynh I °n th_ 16 c_.,a ng» VvV 0.
Trong chJj L, so s&8nh s, ki n, gi &8 tr° ¢, a cli
ghi b LJJrha RL1 RHh i hai cHp thanh ghi n"y b 3un
m t trong c8c s. ki n sau:
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ChuyWn m ¢ cao.

ChuyWn m_ c¢c t hblp.

Khing thay L i

n"i tr4Yng thgi.

C8c s ki " n tr°n ph, thu,c v 0o 3 bim b, he
ngdt CCIF s& L€ ¢ cdp nhdt.

Q

Chay:
1. CCRH v CCRL I'" thanh ghi cho ph®p L' |c/ gh
v CCRL c¢cdp nhdt gi 8§ tr’ c.,a T1RH v"™ T1RL kh
2. B, bdt v° so s8&8nh s. ki nnd  "phfit &mhUy kon
1 v° L€ ¢ cho ph®p/cbim b3ung bit CCEN. Bit T:
t§c d, ng khi T1ON b=3ng 1, do L- ng€ i s | d,n
ph®p b, bdt v"™ so s&nH s. ki n hoUt L ng (CC
3. Khi s d,.ng chJ L, so s8&8nh s ki n, SE€ r
bit T1ON v3 | % n"y, trUng ths8i <cblu h3nh c_ a
S, ki " n x[y ra tr°n PortD[6].gNgkKNilLs nidyng
4. Trong chJj L, bdt s. ki n, PortD[6] phrTi

chj] L, so s&nh s, ki n th3 PortD[6] phT[l|i L€
h3nh th"nh ng» ra, ph®p ghimkxuchfg PorbBf6F
nhfm | Xn. S, nhfm | Xn n"y ¢+ thW goOy ngdt Kk
bit cho ph®p ngdt (CCIE = 0) LW tr8nh ngdt s
L n" o.

S

13.2.1.ChJ] L, bdt s K i n

C8§c s. " ki'ch” h€b3lng bit CCMOD[2:0] (trong th
I ng th i ¢ ngdt CCIF clng LHt | °n, ¢ ngdt
x[y ra tre ¢ khi gi8§ tr° ¢, a CCRH: CCRL L€ ¢

Khi ®8g dhJ L, bdt s, ki n, m t b, chia tre

CCMOD[ 2: 0] . Khi Ti mer 1 tdt hoHc khlng hoUt
n“"o x[y ra th3 b, chia n"y s€& b’ X ak v&®c Oc -
ngdt kh'ng mong mu n. B°n cUYnh L-, do b, chi

s. ki'n Lfu ti°n c¢c- thw L€ ¢ LLJm t. m t gi 8§

Khi ng€ i s d,ng mu ' n churydgVncfyn Sphilfi tpditesch
(CCEN = 0) tr+<e ¢ khi chuywn L i. Sau L- <cho
1.
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CCMOD[2:0]
PORTDI[6]/CC
. Fall and rise Set CCIF
edge detect CCEN
T1RH TIRL
I
Y
» Capt
prescaler [z (Er?gbfs
o CCRH | CCRL
Hinh132 Sk_KWh i bdt s ki n
Timerlc- thW chdy ° c¢hJj L, L nh th i hay LJm s,

3

13.2.2Ch1J] L. so s8nh s K i n

H

Khi s, ki ' n so s8nh x[y ra, ng» ra t4di PortD

T ChuyWn m  c cao.

f ChuyWn m_ c¢ t hblp.

1 Khtng thay L i

f n" i thai.ling
Ng€ i s d,ng phrl[i c¢cblu h3nh PortD[6] th" nh n
s. ki n. Khi hoUt L, ng ° c¢chJ] L, so s8&8nh ph§gi

chan PortD[6].

Cha y:
Khi tdt chJ L, Dbdtt/ CCEN§nhoslc Wi mer (- & i (

E

trong chJ L, so s8nh s ki n th3 ng» ra |kh"i

Set CCIF

CCMOD[2:0] i

PORTD[6]/CC
Drive
‘ output
DIRD[6] ‘ CCRH ‘ CCRL ‘
Hinh133:Sh k" lkah" i so s&§nh s. ki n

13.3.Thanh ghi

Timerlc62hanh ghigbitb, TLRM v~ TI1RL t Wébitt hThh o[t
ch ¢ nkng c_,a Timer 1 L€ ¢ LiQu khiWn thtng
c- CcHp thanh ghi CCRH v CCRL d%ng cho c¢chlJ] L
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13.3.1.T1CON
B[ nig1: Mo t[

t hanh

ghi T1CON

Tén

bit

R/W

MLt [

T1ON

[7]

R/W

Bi

t

t Ut/ m Ti mer 1
0O: tdt/cbm Ti mer 1
1: m /cho ph®p Ti mer

T1CKS

[6]

R/W

ch> n ngu ' n xung clock ¢
O: ch n xung clock n,
1: ch n xggahg cl ock n

CCEN

[5]

R/W

cho ph®p chJ L, bdt/ so
O: c¢cblm chJ L, bdt/ so
1: cho ph®p chlJ L, b d

CCMOD

[4:2]

R/W

(@]

h " n chJl L, hoUt L, ng (

000:ChJ] L. Ti riéhitk $o brlt p
i " n cYnh xu ng.

001: ChJ L, 6 1FLitknAt / Bonp
i n cUYYnh | °n.

010: ChJ L, 6 1FLitknAt / Bonp
i n cYYnh 1 °n th_ 4.

011: ChJ L, 6 1FLitknAt / Bonp
i n cYnh 1 °n th_ 16.

100:ChJ] L, Ttemi@hitk ouh’ p
§nh s ki n v™ chuyWn m|

101: ChJ L 6 1GLHitk8t / Bonp
§nh s ki n v™ chuyWn m|

110: ChJ L, 6 1GLHitkBt / Bonp
§nh s ki n v"™ ph8t ngd

111> ChJ] L,  TA164iekr/JytC ohu np
i chuy Wn t

T1PRES

[1:0]

wn
=)
>
T |»
=
=)
- |I<

chia pre

e
(o I N R
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D it

s blu

13.3.2.T1RH
Bl nlg22M* t[ thanh ghi T1RH
Tén bit | R/W M1t [

T1RH [70] |RIW |n©y | ° thanh ghi | €u gi 8§ tr]
n"~y | 7 m8bitt bgi & tnr° c_ a than
tr° c¢c,.,a b, LJm cao khi ng¥€
| €u gi 8 tr° m” ICHPM oaon Xdéaim
Ain c¢ 6bittglhhanh ghi b, LJm Tin
tin vQ thanh ghi n"vy.

13.3.3.T1RL

Bl nl§3M* t[ thanh ghi TI1RL

Tén bit | RIW ML t [

T1RL [70] |RIW |n©y8dbitt hanh gnhit hiblp ] a Ti mer
kJt h° p v, i thanh gH®6bith, L J]

13.3.4.CCRH

Bl nl§4M* t [ thanh ghi CCRH

Tén bit | RIW MLt [

CCRH |[70] |[RW |n©y |~ thanh ghi | €nohgkBits
trong chJ] L, so s8nh s, ki n
trong chJ L, bdt s ki n. Th
s8&nh s ki n v" <ch n°n L ¢

13.3.5.CCRL

B ng5M* t[ thanh ghi CCRL

Tén bit | RIW MLt [

CCRL [70] |R'W |n©y | 7 than ghi | €u gi § tr
trong chJj L, so s8nh s, Ki n
trong chJ L, bdt s, ki nJj Th
s8&nh s ki v’ ¢ch” n°n L c

Chay:

Xem mBPAVAISLW bi JJt t hcAcrit TAIE,iT1IR Vi TTUF. v Q

Xem pPWBPAVA9L.8LW bi JJjt th°m chi tiJ]Jt vQ c8c

Xem pl64niw bi JJt th°m chi tiJJt vQ c8c bit
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14. Timer 2va Timer 3 (Timer_X)

141.T " ng quan Ti mer _X

Do Timer 2 v° Timer 3 L€ ¢ thi/Jt kJ gi ng nh
la Timer xk |~ 2 hoHc 3)

Ti mer _x |7 b, L10bibhh. .t hf ri’/ Lblm cshi &it fin tr € c (
(postscaler). Timer _x c¢,n L€ ¢ d%ng LW tYo r
kh"i tYo xung PWM). Thaatho ghh®p, L Ld)ng hci, av "Ti
Ti mer _x h, tr’ nh,. ng t2nh nktng sau:

T Thanh ghilobh ( TXRH: Tx2RL) v " t hanh 1@Hbiti Lo
(TXPRH:TXPRL).

1T Cho ph®p L c¢c/ghi c¢c8c thanh ghi

f H tr° b, chia tfn tr@lé4 v, i t° s chia 1
f§ H tr° b, chia tfn sau v.,i t° s° chia t.
T H, tr° ngdt

T KJjt h°p s d_.ng v.i SPlI nh€e mt b, tYo xu
Kh” i Timer _x L€ ¢ LiQu khiWn thtng qua thanh

T2POS3:T2POSD
TEPRESLT2PRED). — T20N A
— e | m || s e e
Fosc —— P> 1:4; 1:16; 1:64 (match)#» Timer2 output

(reset)

‘STZRH‘ 'I'ZH_F*
ap

Hinh141: Sh L k { 'Tii meirme&r hoHc Ti mer 3)

142.Ho Ut L Timgr x_  a
chj L, b3nh th€ ng, b, LJm Timer _ x s€& tktng

kh"i chia tfn tr€e ¢ trong tr€ ng h @ 1€ s’'ct
thing qua c¢c8c bit TxPRES[1:0]. Gi §8 tr thant
v,i gi8 tr° c¢c,a thanh ghi TxPRH: TxPRL tYi m,
n“y b3ung nhau, b, so s8&8nh2mEhiphBtb ey rmhaw rk
t 90 chu k8 xung PWM, h, tr° kh i SPI, L”ng

000h t Yi chu k8 xung c¢clock ngay sau L- v~ t?2
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Khi C - t2n hi u reset, c Hpo Ot0Oha nht remig TKXRH:c
TXPRH: TXPRL s& quay vQ gi 8§ tr’ S3FFh. CI[ b, Cc
c8§c tr€ ng h' ' p sau:

f L' " nh ghi v~ 0o thanh ghi TxRL.
f Bblt k8 t2n hi u reset n"o (reset h th'  ng
Thanh ghiimer x/Jkh¥Fng b’ x-a khi x-a bit T2CC

14.3.N g dimer_x

Ng» ra Timer _x (tYo ra khi gi 8 tr  TxRH: TxRIL
l °n cho b, chia tfn sau. Khi gi 8 tr’ b, L J]
TxPOS[3:0])rahe” ngadlg mHgt tUi bit ¢ ngdt T
cho ph®p ngdt TxI E b3lng 1.

Ng» ra so s8nh c¢c,a Timer_x (. ng v, i tfn s’ ¢
ra t. b, tYo xung PWM. Ngo i mnag @i médr chockih’

14.4.n" c / 1¢-bititrong Timer_x.

Ti mer _x h, 10bitg’i §L°te  ghi9i 1 th i LiwWm L i v, i
|l " nh L ¢ thanh ghi TxRL x[y ra, gi§ tr ¢, a
|l dp t_ d@xRBolwu*n nhdn L€ ¢ gi§ tr b, LJm ca
TxRH s€ L ¢ gi8&8 tr° thanh ghi b, L m ph_ ).
mu n ghi v o b, L m, sau L- | nh ghi wvghio Tx|
tre, c¢c L- v7 o thanh ghi b L/Jm cao.

Ng€ i s d_ng cfn phli tu©n theo c8§c b€ ¢ L
re ¢ gi§ tr° b, LJm L¥%ng. NJu khlng theo th,

sai.

Chay:
1. NJJju ng+¥€ i B ghilOhitg g 8§ mu Tt~ v o TxRH: TxRL |t h?3
sau:

1. Ghi 2 bit v o TxRH tre c
2. Sau L -8hitvagmRL , ¢ ghi

2. NJJu ng€ i s 16bitmg Smarh . @ TxRH: TxRL [t h3
sau:

1. &bitgi 8 tr €©tc TxRL tr
2. Sau L- L c¢c 2 bit gi8 tr  t. TxRH
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3. Do vi ¢ ghi v o TxRH khtng t8&c L,  ng tfr, c
L"m), n°n vi ¢ ghi v o TxRH kh'ng goOy| res:
v, i gOy reset prescaler.

14.5.Thanh ghi

Thanhg h i b LJm Timer _x |7 cHp hai t hanh ghi

t hBlptTx RL. Hai thanh ghi n"y ¢- thW L ¢ v’ g

tr° |l dp tr3nh LJ/n gi 8 tr  so s§&nthr v'so es&nh

Timer _x khi L€ ¢ ph®p s€&€ ph8&8t ngdt tUYi ng» r

14.5.1. TxCON

B ng1.M* tI[ thanh ghi TxCON
Tén bit | RIW MLt [

TXON [7] RW 1Bit tadt/m Timer _x

0: tdt/cbim Ti mer _x
1: m /chorxph®p Ti me
D, tr 6] |- Bit d, tr,
TXPRES | [5:4] |[RW |T7° s chia tfn tre c.
oo: t° I~ 1" 1:1
01: t I 1" 1:4
10: t° 17 1:16
11: t I~ 1" 1:64
TXPOS | [3:0] T s chia tfn sau
0000:t © LI | "
0ooo01: t° I~ | 1: 2
e . .
1111: t° 17 1 1:16

14.5.2.TxRH

Bl nig2M: t[ thanh ghi TxRH
Tén bit | RIW MLt [

TxRH [1:0] |RIW |n©y | ° thanh ghi | €u gi § tr]

n“y |7 mt b, L' m 2 bit, gi
tr° c.a b, LJdct, ogolLkbit hagh
|l €u gi 8 tr° m”™ CPU mu ' n ghi
Ain ¢ Cbittglhanh ghi b, LJm Tin
tin vQ thanh ghi n"vy.
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14.5.3.TXRL

B[ nig3M* t[ tha&hh ghi Tx

Tén bit R/W Mt t [

TXRL [7:0] |R/IW |n©y8Hhitt hanh ghi b, LJ/Jm t hblp
kJt h>p v, i thanh ghldbitb, L J

14.5.4.TxPRH

Bl nlg4M* t[ thanh ghi TxPRH

Tén bit R/W Mt t T

TXPRH |[7:0] |RIW |nO©y | t hanh ghi l €u 2 bit g
TXRH ¢, a b, L/Jm Ti mer X.

14.5.5.TxPRL

Bl nlg5M* t[ thanh ghi TxPRL

Tén bit R/W Mt t [

TXPRL [[7:0] |RW |n©y | thaBhtoghi sb€s§8ah @iitzng
TXRL c¢c_,a b, LJm Ti mer X.

Chay:

Xem @BPAVAISLW bi /Jt wQ° m§chibiti Jx!I E, TxI P
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B, tYo xung PWM

15.B. t Yo x uThegPulfeWHidith (Modulation)
151.T " ng gqguan PWM_X

Chip SG8V1 L€ ¢ thift kJ v,i hai b, tYo xung
t[ chung cho hai b, t4Yo xung Vv~ g i I = PWM_ X
B, tUo xungcPWM_ x_, B® LW tUo dUng xung btm d
khiwn L ng ch, quln IT ¢ctng subltéKh i PWM_x
d. ng ¢c- thwWw I a ch n k/Jt n"i v,i Timer 2 hoH

DUng s-ng PWM ng» ra c¢-chahuk 8k 8 ohost¥tn hl cn ga cThi

nhi° " m v, _ng v.,i th i gian m’" ng» ra ° m c¢c ¢

PWM_x c¢- hai thaObiht Gchic by kRbit tsh8BiphmP WMx RL v~
cao PWMxRH. CI hai thanh ghi n"y LQu cho phe

cha y:
Khi kh” ix RWMng hoUt L ng (PWMxON = 0) th3 ng
Timer_x output - PORTQ 2]/ PWM1
(reset) . OUtpUt '/T
drive
TXRH TXRL - o DIRC[Z]
comparator
SFPWMIRH FPWMIRL
f{ . L (update)
PWM1RH PWM1RL Note: x=20rx=3

From PWM1CON[1:0]
Hinh151: Stk KWh i PWM_x

152.Chu k8 xung PWM_X
Chu k8 xung PWM_x L€ crodnc chHpentghabnh oghi§ sto’
c.a Timer _x. Chu k8 xung PWM_x c¢c- thw L€ ¢ t

Ctng 158:Cé ng th. ¢ t2nh chu k8 PWM_X
PWM_x period (s) = [(TXPRH:TxPRL) + 1] * TOSC * (gtar b chia t/fn t
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Tfn s’ xung btm L€ ¢ L nh nghoa b=3xng 1/[PW
Ti mer _x TxRH: TxXRL b3Jng v, i t hanh ghi chu k38
xy ra t4Yi chu k8 xung clock kJ til]lp:

1 Thanh ghTiinmer IXJnTxRH: TXRL b’ Xx-a vQ 000h.

Y Gig§ tr° chu k8 nhi m v, PWM_x L€ ¢ ch't
thanh ghi [nh c,a chYng SPWMxRH: SPWMxRL |

T Ng» ra b, t Yo xung PWM_x L€ ¢ LHtngloon cao

cha y:
B, chia tfn sau Timer _x khtng L€ ¢c s d_|ng L

153.Chu k8 nhi m v,

Chu k8 nhi " m v, PWM_x L€ ¢ LHc tr€ng b3lng
PWMx RL 8&bht rablp v~ PWMxRH ch_18bit3 ob ist mdua & Bio tha i t
v,. C'ng th, c sau m* t[ c8ch t2nh chu k8 nhi

Ctng 15B:Ccng th ¢ t2nh chu k8 nhi " m v, PWM_x:

PWM_x duty <cycle (s) = (PWMxRH: PWMx RL) *
Timer_x)
PWMIRH: PWM1RL ¢- thW ghi bblt ¢. th i LiWm n”o
so s&§nh t4i th i LiWm ng» ra Timer _x t2ch c,.

Khi gi 8 tr° cHp thanh ghi PWMxRH: PWMxRL b=3ung
PWM_x s& WwWQ.xT" s° PWM_X |I.n nhblt (Max resol

Cilng 15B:Céng th_c¢c t2nh AMax resolutiono
Max Resolution = log (Fosc/Fpwm) / log 2

Chay:
NJu chu k8 nhik#& xung, BWRhx thyu ng» ra PWM_X
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Cdp nhdt gi§ tr m, i

Timer register = PWM1RH:PWM1RL

Timer register = Period register

Gigtr b Ljm Timer

Y
/ ]
o DUng s- ng PWM
DC DC Duty cycle(DC) DC = 0%
Period cycle Period cycle Period cycle Period cycle
Hinh 1522D4ng RWM g

154.Cblu h3nh hoUYt L, ng cho kh" i P WN
Khi s d.ng ch ¢ ntng tYo xunguy: ng€ i s’ d. n

1 Cblu h3nh chu k8 xung PWM b33ng c8ch ghi v~
f Cblu h3nh chu k8 nhi m v, RARWMRLEch ghi v~

! Cblu Rért€[AlhoHc PortC[3] |~ m t ng» ra b3un
DI RC[ 3] | °Ng€mic scmmok,-mmg PO°RTC[ 2] hoHc PORT
ghi PORTC) LW h th ng hoUt L ng t t hhn

f C°i LHt cho Timer x: x8c L nh t° 1 chia

f Cho ph®p kh i PWM_x hodt L, ng (PWMxON = 1

Chuay:

Khi kh i PWM_x xh@Nit= Ll)ngv ( PRAMM i PWM_x L€ ¢ ¢
.hg d,ng n"o L- (v2 d, tLCR2] khoWo PBontp@lc®h] L|
ng» ra b, tUYo xung. B3nh th€ ng khi kh'[i PW
hinh thanhngdratig» ra | Y%ac n"y ch2nh |7 gi § tr’ bi i
khi PWM_x tdt t. trUYng ths8i Lang holt L. 6 ng,

v ng» ra | ¥ n"y s& gi. AR00 hoHc fAnl1o €&Y 4gi
ngdt c¢ch ¢ ntng LiQu xung th3 s€&€ nhdn L€|c t2
bbit chbBlp kh i PWM_x L« tdt.
Khi ¢l hai kh i PWM 1 v PWM 2 c¢c¥%ng s’ d, ng
PWM, tfn s c¢cdp nhd8 mhi nm whaw- nhkewWgk t §la kh
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15.5.Thanh ghi

Kh i PWM_x L€ ¢ LiQu khiWn thtng qua thanh
thanh ghil0-bit: PWMx RH: PWMxRL v° SPWMxRH: SPWMxRL, m
s8nh ¢, a chu k8 ti/Jlp tb®woh so s8&8nh v m t |~

15.5.1.PWMxCON
BrnlgLM: t [ t PWMXCON h i

Tén bit | RIW MT  t [

PWMxON | [7] RW IBit tat/m ch ¢ nktng PWM
0: t dt/ cbim PWM_x
1: m /cho ph®p PWM_X

PWMxST | [6] RW |Bit ch> n ngu' n Timer

0O: ngu n Timer |~ Timer
1: ngu° n Timer |7 Timer
D, tr |[52] |- Bit d. tr.

PWMxRH | [1:0]] |[RW | Thanh ghi ch a 2 bit cao c.
bit n”"y &bjPWNMXBLvVI Hobits b s Bn
TXRH:TXRL.

15.5.2.PWMxRL
Bl nlg22M?* t [ thanh ghi PWMx RL

Tén bit | RIW MT  t [

PWMxRL |[7:0] |R/W nh gSitt lclip ac_. a b, so s&nh
bit n”"y kJt h’ p vi0hitsoxsanh
e

X RH: TxRL.

Tha
T&m
(VA

Cha y:
Xem pl@FW bi Jt th°m chi tiJjt vQ c8c bit ¢blu I
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16. Serial Peripheral Interface (SPI)

16.1.Gi . i SPhi u

ao

SPI I m t kh i truyQn/nhdn L ng b, n" i til]lp
chJ]l Lkh'sil aSvPel, ¢+ thW giao ti/f]lp v.,i nhi Qu m:
Giao tifl]p SPI L€ ¢ s’ d. ng kh§ r., ng r«i tr
EEPROMS P | Li Qu khi Wn m™n h3nh LCD, L™ ¢ d. | i
SPIMS
MODE[1:0] SCK_O L PortC[4] /
TMR2/ 2 { L SCK
E » clock select SCK |
Sele prescae >
4.16. 64 PortC[7] /
‘ { protocol controller [€«— Ssx
E PortC[5] /
SDI
wShift clock
R _ PortC[6] /
> SPISR > Do
SPICON SPIBUF SPISTA

< internal data bus >

Hinh161: Sh L~ SPk h " i
Nh€e m: t[ h3nh tre°n,-bkh” { SBPBUE) w tmbt than

Khi bdt Lfu qu§ tr3nh truyQn d. |i u, thanh
Khicéclok t he® thanh ghi SPI' SR s€ nhdn d. i u t
xong 1 byte th?3 d. |i u t. SPISR s€& L€ ¢ L€a
Giao tiJ]Jp c.,a kh i SPI g m c- c¢c8c t2n hi u s

T Ng» r a n’ )i PartC[@) DG S DO

f Ngdvad n  (SDRTiPHrE[5] /SDI

1 Cl ock (BCK)I PortC[}p/SCK

f Trong chlJ] L, slave:c- thW s d. ng th°m ch
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T L a ch n (SXPilPor|]7]dS&e

16.2.C8c t hanBPlghi c., a
SPI ¢- 3 thanh ghi. Ch¥%ng L€ ¢ s’ d, ng chung

B [ n1g-1: Thanh ghi SPI

Tén thanh ghi n a cM* t7[

SPICON 0x04F Thanh ghi
SPISTA 0x050 Thanh ghi
SPIBUF 0x051 Thanh ghi

Thanh ghi SPICONa SPISTA la thanlg h i L'i Quhartkyph Wnt vU4ng t hsgi C.
thanh ghi SPISTA ¢- bit BF ch®™ L€ ¢ L ¢, c8§c

Trong qu§ tr3nh nhdn d. Ii u, 2 thanh ghi SI
khi nhdn xong 1 byte th3 Td.onlgi kithis &SPl ®UF I €
Lc d. |li u th3 SPISR ¢c- thW Lang nhdn byte

trong SPIBUF vXn ch€a L€ ¢ L ¢ th3 gi§ tr S

Sau khi nhdn xong F1 byt d °tnh3L W'y °rug &tf uS FCIPIU
SPIBUF.

16.22.Thanh ghi Li-&PUWCOK hi Wn SPI

Brig2 Thanh ghi -SPICON khi Wn SPI

Tén Bit | RIW MLt [

SPION | [7] RW |Bit bdt/tdt SPI

0: Kh i SPthkhph@plLoldt L
1: Kh i SPI L€ ¢ cho ph®p

D ti[64] |R Khing s d, ng

Gi §L'tclad a

CKP [4] RW |Tr Yn gn gthlj 8CK

0O: TrUng SEEi ligh " m ¢ thb
1: TrUUng _ C&i lngh" " m ¢ cao

CKE [3] RW |[CUmh a SCKings LW nhdn d I i u

-
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Tén Bit R/W Mt t [
O:Nhdn d. i wu cUnh t h_
LNhdn d. i wu cnh LFfu
SPIMS | [2] R/W | C h J] méster hay slave
0:ChJ L. master
1:ChJ L, sl ave
MODE |[1:0] |RW |Ch/Jhb4Yt L, ng c,a SPI.

00:CharSSx L€ ¢ s’

00: SCK = Fosc/4
01: SCK = Fosc/16
10: SCK = Fosc/64
11: SCK =tmr2/2

01: SPI holUt L,
ChJl L, master, Icablu bhP uBBKchg SPs

d.

ng

ChJ L., sl acvkdy ddttohlp h ®p d,

ng
ng nhe
khtng c

Chay:
f SPI CON phrl[inhl € rce ccEBaNON=1.bdt bt
T Khi SPlI trong c¢chJ L, slave v~ s d. ng
SPI s& b reset.
16.22Thanh ghi -SPISHA g t h§i
B ng3 Thanh ghi -8RSYA g t h8i SPI
Tén Bit | RIW MLt [
Dx tr|[7:3] |R Khtng so dAng
Gi S8LECcCIAD a
SPIOV [2] RW|Bit tr“n b, L m, c¢ch" s d. ng
0 Khing b tr"n b, L m
1 B tr“n b L m. Khi SP
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Tén Bit | R/W Mttt
tre tcrdng SPIBUFcvEMEclyeLs
b’ mblbi ti SPT OV bdt Il °n 1.
Ghi v o gi &8 tr° 0 LW x-a bit
SPIWCOL | [1] RW [Xung L, t d. 1li u trong qug§ t
0: Khlng b’ xung L, 6 t
1: B’ ung L, t, khi ghi
phg8t ra b°n mdo ghi NJJuy qr
truyQn d. Ilzutrexc L.
|l i u trong SPIBUF s& b S
byte. N°n ghi d. 1i u v'o
hoHc kJt th¥Wc byte truyQn
Ghivaogi 8 tr° 0 LW x-a bit n"y
SPIBF [0] R Bit trUng th8i ¢, a thanh ghi
0: Ch®a nhdn xong 1 byte
1: Nhdn xong 1 byte
Bit n"y L€ ¢ x-a khi L ¢ tha
Chay:
Khi xung L, t d., |i u xFfy ra th3 d, 2 |i u |ph§8t
16.3.Ho Ut L Sklg c. a
Khi s d, ng ngo4i vi SPl, ng€ i s’ d. ng cfn
f SCK: NJu chJ L., m&RMSer 0) hNJ8CK Ich/nd»
la ngd vao $PIMS=1).
CKP:Tr Ung tch & SnCgkh"®
CKE: CYnh nhdn d. i u
MODE: NJuchJ/ L, M@DREst erd, mlg® LW c¢ bluN/hwe nh cthf/h
slavethiMODEs ™ d_ ng LW cblu h3nh c¢chJ L, SSx.
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| TruyQd liuc aSPl |

sDI SDO
> SPISR SDO SDI, ) SPISR >
0 v 1 v
SPIBUF SBIBUF
SCK SCK_
MASTER "| sLAVE
CONTROL |gpi0 ssx | CONTROL
MASTER SLAVE
Hinh1622Sh L kJt n’"i ¢, a SPI

Cg8§c tr€ ng h. pltruyQn nhdn d

f Master g iiSdavlei guithkhidt !l i u thdt
f Master g iiSdavlei guitlddt !l i u giTrl
f Master g iiSdavéigui gdl[ i u thdt
D. li " u thdt |7 d. 1li"u mu n truyQn. D,

SSx T
SCK ' :
|

SCK ! !

|

|

|

| | |

(CKP=1, CKE=0) | | : | I . | i
| |

| |

|
(CKP=1, CKE=1) \

I
!
I I
SDI/SDO S it }< bit 6 }< bit 5 j>< bit 4 bit 3 }< bit 2 }< bit 1 }< bit 0 }@
I I
SPIIF

Hinh163:C8c c¢chJ L, tr8BIQn d i u

Chay:
N/Ju ngdt SPI L€ ¢ cho ph®p (SPI | E=1-hit.t t h3
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164C8c b€ ¢ cblu h3nh SPI

16.41Cblu h3nh SPI ° chJj L,

1. C blhinh thanh ghi SPICON.
T ChJ L. i SPAVS{SPICONI[2])=0.
T ChJ L i SEGKR: SPICKE (SPICON [4:3]).
T T ¢ L i SPMOBHEJINO](SPICON [1:0]).
2.Cblu h3nh ngdt v L, <€u ti?
T SPI'1T'E (1 E2 [6]), cho ph®p
T CBlu h®nh SEM Rh{ nPM_ [c6}Eu

3.Cblu h3nh c¢c8c ch©n giao til]lp

1 PortC[] /SDI la ngd vao

1 PortC[6] /SDO va PortC[4] /SCK la ngd.ra
4. Bdt SPI ON.

1 SPION (SPICON [7]) = 1.

5. S d, ng m t ch®©n GPI O v~ k®o
6. Ghi d li " u mu' n g i v- o SPIBUF

-

7. KimWtra bit trUng thsg&8i SPIBF

n

master
ngdt .
ngdt SPIIF.
I °n ngdt .
Xu ng zero LW

1 SPIBUF=0Ch€a truyQn xong 1 byte

1 SPIBUF=1TruyQn xong 1 byte
8. Khi SPI BUF = 1, L ¢ thanh ghi SPI BUF LW x -
9. Quay | 4Yi be ¢ 6 LW tifl]p t_,c qus§ tr3*nh truy
Cha y:
Ch” ghi d. 1i " u v onS®PIBYFnkRHEN ¢ bilawve |[L« s
16.4.2Cblu 8Pn h " staes] L
1. Cblu h3nh thanh ghi SPI CON.

T ChJ L. i SBIMS(SRICON[2])=1.

f ChJ L i SEGKR: SPICKE (SPICON [4:3]).

T ChJ L. Li QSPIMODEWO](SPEON [1:0]).
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2.Cblu h3nh ngdt v° L, €©u ti®°n ngdt.

f SPIE (1 E2 [6] = 1), cho ph®p ¢’ ngdt SPIIF
f Cblu h®nh SPIIP (IP2 [6]) LW ch n m c €u t
3.Cblu h3nh c¢c8c ch©n giao til]lp

1 PortC[5] /SDI va PortC[4] /SCK la ngd vao

1 PortcC[7] /SSx |I" ng» v’ o nfJJlu s d,ng chon
1 PortCp] /SDO la ngo ra

4. Bdt SPI ON.

1 SHON (SPICON [7]) = 1.

5. Ghi d., 1li " u mu" n g i v~ o SPIBUF

6. Ki Wm tra bit tr4dng th8i SPIBF

T SPIBUF=0Ch€a truyQn xong 1 byte

T SPIBUF=1TruyQn xong 1 byte

7. Khi SPI BUF = 1, L ¢ thanh ghi SPI BUF LW x -
8 Quay | 49i b€ ¢ 5 LW tinfJp NJucchu§ ctr gl ph§t
be ¢ t h. 6 .
byte 1 :TDC byte 2

|

|

l —

- — - —— -
SDl/

R T N T T T T K MR N R T R TR TP 5555

Hinh164: DUng s-ng c¢c.a SPI sl ave (CKP

Cha y:
f TFn s° SCK nh, hhn m t nOSC/2.. a clock h] th'

f TDCI . n hhn 4 | fn chu k8 clock h" th ngl. NJ
(SCK<FOSC/4)thiTboCkht ng c¢cfn quan t ©m.

Khi s’ d. ng SSx v~ SSx b’ k®o | °n cao khi L
khing | "m thayng ihg&i8cchbatSPI
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SSx

SCK
exp=o,cke=0) | L[ L[]

SCK

(CKP=1, CKE=0) i ' l

SCK

(CKP=0, CKE=1) l '
! I

-

(CKP=1, CKE=1) | ‘ | |

sbispo

SPIIF | :

Hinh 16-5: “ng b, t2n hi u SPI

Cha y:
Trong qusg§ tr3nh truyQn nhdn d. | i u khtn
ghi SPI CON khi SPI Lang truyQn nhdn d. I
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17. Inter -Integrated Circuit (12C)
Ngo49i vi 12C h, tr° Lfy L. c¢c8c ch._c ntng c, &
thW cblu h3nph hd&tsath, g ntng

f Master v° ¢+ ngdt c¢c- start v~ stop bit
1T Master kh'ng c¢c- ngdt start v° stop bit
{ SlavelOo-bitl" a c¢ch”™ v~™ ¢- ngdt c¢c- start v~ stop
 Slave7-bitl" a ch”™ v° ¢- ngdt c¢c- start v~ stop
! Slavel0bitl" a ch”™ khlng ¢- ngdt c¢- start v~ st
! Slave7-bitl" a c¢ch” v° kh'ng ¢- ngdt c¢c- start v~
Kh"i 12C ¢+ thwW hoUYt L, ng ° 2 c¢chJj L, t ¢ L,
Standard mode (100kb/¢):;¥ n s~ xung clock t i thiWu I|°
1 Fastmode (400kb/s):¥f n s° xung clock t° i thiWu I~ 4

Hai ch©n t2n hi u s d,ng cho 12C
T SCL

1 SDA

17.1.Thanhghic, a | 2 C
Ngo4di vi 12C ¢c- 6 thanh ghi tblt Sale. Ch¥%ng L€

17.1.1.12CCON1

17.111Ch1J] L, Master

Bl nlgl M! t [ IPGCOMIA gHi] L. Master

Tén Bit R/W Mt t [

I2CON [7] R/W D%n g LW t &t/ md
chung chdMasterva Slave)

OTat |1 2C
1. M I 2C

a

CBI [6:4] RIW Btcblu h3nh th
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12C

Tén Bit R/W Mt t [
IDLE (xem17.3.5n TNMnh t
sxX ki Mn Start
Khtng s |[3]
I2CMS 2] RIW L.a ¢h n chj L.
12C:
1: Master
0: Slave
Bit cho ph®p t{
ISSE [1] RIW ki n Start, Rep
1: cho phép
0: khéng cho phép
Khtng s |[0]
171.1.2Ch1J] L, Sl ave
B[ nlg2 M! t [ I1paCeOMIh g@hi/] L. Sl ave
Tén Bit R/W Mt t [
T dt / b dt (dindching dh@Master va Slave)
I2CON [7] R/W Ot it kh™ i 1 2C
I:bdt kh i 12C
Khtng s |[6:4 |R D¥ng cho chJ] L, Master
Cho ph®p nhdn general ca
GCEN [3] R/W 0: b, gua gener al cal
1: nhdn general <call
ChJ L., 1eClaMaktdr hay Slave
I2CMS [2] R/W 0: I12C slave
1: 12C master
Cho ph®p ngdt v, i bit st
ISSE [1] R/W 0: khing tYo ra ngdt
c- tYo ra ngdt
o RIW L a ch n L, d"i L a ch’
AMOD O=ch /78t a ch’
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12C

Tén Bit R/W Mt ot [

1=c hJj10bitL " a ch’

17.1.2.12CCON2

17.1.21Ch I, Master

Tén Bit R/W Mt t [

Khing s |[7]

ACKRX [6] R/W Bit ACK/ NAK nha
0: ACK
1: NAK

ACKTX [5] ACK/ NAK c¢cfn tru
0: ACK
1: NAK

ACKEN [4] Bit cho ph®p t

LJn sl ave

1: cho phép
0: khéng cho phép

RCEN [3] R/W Bit cho ph®p nH
1: cho phép

0: khéng cho phép

Bit cho ph®p t{

PEN [2] R/W
1: cho phép
0: khéng cho phép
Bit cho ph®p t U
RSEN [1] RIW Start
1: cho phép
0: khéng cho phép
Bit cho ph®peat U
SEN [0] RIW Start
1: cho phép

0: khéng cho phép
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12C

17.1.22Ch1J L, Sl ave

Tén Bit R/W Mt t [
KRo d~"i t fcrh hicSkwg)(8€h 1ikc
Kéo daixungclocKk
CKS [7] RIW 0: Gi . SCL rtkéacdaitS@hbkp¥2n g
LTm blFo th™ i gian ¢ i
LThl n"i t2n hi u SCcCI
Khing s |[[6] R D¥%ng cho chJ L, Master

mHt chel " a ch ™ ¢, a Sl avse
Okh*ng che c¢c8c bit t

MSK [5:2] | RIW CNTL/ADDRL
1. che cac bt tehng . ng
CNTL/ADDRL
bit mHt n4 tr ng s’ thbl
Trong 7ebhl] d& ch’

O00khing che CNTLADDRL[4] c |
:che bi tCNIL/ADDRLA] 1

MSK o RIW Trong 1&bijt Ll a ch’

00 khtlng che bit L

CNTL/ADDRL[1:0]

Lche bit LCNAUADDRL[1:0] v

cho ph®p k®o d"i L€ ng

SEN [0] R/W 0: khéng cho phép

1: cho phép kéo dai xung clock SCL
17.1.3.12CSTA

171.3.1ChJ L, Master

Tén Bit R/W Mt ot [

© 20142015ICDREC ~ SG8V1-H€, ng d%Xn s d_ ng 109



12C

Bit

R/W

Khtng s |[7]

P [6]

Bit cho bidtsgq
Stop ho”"n th"nh
t bt | 2C.

0: khtng tYo
1: ho"n th"n

S [5]

Bit cho biJt q
Start hoHc Repe
T. L. ng x-a khi
0: khing t Yg
hoHc Repeat

1 ho"n th"n
hoHc Repeat

RIW [4]

Bit cho bi/fJt c-
qgusg8 tr3nh nhdnl
x-a khi tdt 120
0: khtng ° q
1: Lang ° qu

B2t d. t|[3]

12COV 2]

R/W

Bitbdotrm b, L  m.
K hi t dut | 2 C.

O: kh*ng tr?~
tr"n b, L

Chay:

ChJl L :ktheumygQrm
ChJ]] L :Tn®dao L-
nhdn 1 byte d.
L€ ¢ L ¢c ra. N/
th°m 1 byte d.

b tr " n.s€nilQum
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12C

Tén Bit R/W Mt t [
| 2COV bdt | °n 1
| 2CBUF s& L€ ¢
I2CWCOL [1] R/W Bit bg8o xung L
L"m. T, L, ng X-
O0: kh'ng xTlvy
1: c - xI'y r a
I2CBF [0] R Bit b&8o b, L' m
C aghd L. ng X
0 d. | i u
khing c ngh
1 d. | i u t
nghoa
17.1.3.2C h J] Slave
Tén Bit R/W Mt t [
Cho bit |7 nhdn d. I i u
D/A [7] R Ocho biJJt byte g i h
l.chot bbyjte g i hoHc I
Bit Stop
p [6] R Obit Stop kh®*ng nhdn
1Lbit Stop L€ ¢ nhdn ¢
Bit Start
S [5] R O:bitStatk h: ng nhdn cu’ i
1bit Start L€ ¢ nhdn
Cho biJJdnchi QU ©whghi
R/W [4] R/W 0: ghi
1L ¢
_ - Khing th, ¢ hi n
Bit d. t n ¢ ra b3ung O
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12C

Tén Bit R/W Mt t [
B, L BCk" atr " n
0:b L m khtn tr n
12COV [2] |RW ‘ 9
I.m t byte m, i v.a nh
Lfy (gi. nguy°n d. [
Ghi L/nl2Gb" Ixumg L t
O=kh*ng xung L, 6 t
12CWCOL [1] 1 =thanh ghi2CBUFL € ¢ ghi v~
Lang ph§t n, i (pdhulnig Lt
b°i ng€)i s d, ng
C b o Lfyl2Gho b, L m
Ocb, L° " m khtng LFfy
I2CBE [0] Lk hi nhdn m t byte v/
bdt) th3 ®Bint | Ahy 1L €'B
b x-a khi phg8t xong
hi n L ¢ LJn thanh gt

17.1.4.CNTH/ADDRH va CNTL/ADDRL
Nh._ ng thanh ghi n“y d%ng chung cho chJ L, Ma

17.141Ch1J] L, Master
RW-0 RMW-0 RMW-0 RMW-0 RMW-0 RMW-0 RMW-0 RW-0

CNTH/ADDRH | | | | | | | | |
bit 7 bit 0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNTL/ADDRL | | | | | | | | |
bit 7 bit O
Tén Bit R/W M1 t [
CNTH [7:0] R/W Gi § tr° d¥%ng L\
xung SCL ° m ¢
Tén Bit R/W M1 t [
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12C

Tén Bit R/W Mttt
CNTL [7:0] R/W Gi§ tr° d¥%ng L\
xung SCL ° m c
Ng€ i s’ d. ng ghi gi 8§ tr’ mong mu n v~ o hai

1 C h J] Standard: (100Kb/s)

a Th i gian t i thi W&7wsung SCL ° m c¢ t hblp
b. Th® i tgiamhi Wu xungd08CL ° m ¢ cao
Do ,Gi § tr  ICNTL=4ATubM fo,L 8" jwmng clock
Gi § tr  I€NTH=A.0uBt{ fcn, as ~ Yueng cl ock
V2 tddfn s xuhMhzcl ock

Gi §8 tr’ ' ©NTL=4h*H0=4T_ a
Gi &8 tmrh BItICNTH =4.0 * 10 = 40

1 ChJ] L;(400KB/S) t

c. Th® i gian t i thiwl3uwuung SCL m ¢ t hblp
d. Th® i gian t i thi3buxung SCL ° m Cc cao
Do ,Gi § r° ©NTL=0h3ubMt fon, & Yueng cl ock

Gi § r' nh, =0.6ubMt fcn, as "CNuwh g cl ock

Gi § r’ ©NTL=h3r60=13 . a

t
t
V2 tddfn s xudhMhzcl ock
t
Gi 8§ tr’ ' I©€NTH=06+HBO0=6Cc_ a

17.1.4.2C h J] Slave
Thanh ghi ADDRH |~ byte L a ch’ cdobitt, a eha\

Trongh J] 7itl " a ch”™ thanh ghi n"y khtng c¢cfn quan

Thanh ghiADDRL|I © byte L a ch” thblp c¢c,a slave 1| 2C.
ch” thblp nhdn .L€ ¢ t. master 12C
17.1.5.12CBUF
Tén Bit R/W Mttt
700 |RRw |D¥%ng chung chavecl Mast el
12CBUF [7:0] n"“a ch" [/ d_. |li u nhdn/j
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12C

Khi phg&t d. 1i u, ng€ i s d_.ng phli ghi L :
LJn thanh ghikRRICBIUF® (bdt)m xem nh€ L« Lfy v~
1.
Khi nhdn d. i1iuutrtg8clL®inhgdt2h hi u SDA s€& |
L'Y%ng tr3nh t nhonJ/pn tkehti, wvdi_," cl inhud t. thanh ghi
ghi | 2CBUF. TUYi th' i LiWm n"y, thanh ghi I 2 C
re g&n | °n 1. Mt y°u cfu L ¢ LJn thanh ghi
L' ¢c thanh ghi 1 2CBUF khi n- Lfy, nJju khtng |
L€ ¢ g&n 1 °n 1). Trong tr<€ ng h ' p n'vy, d. 1|
172Ho Yt L', ng
Kh i 12C L€ ¢ bdt b33n({RCCOBHM gv8'n rbg& il 2sCONd _Irr
gg8 tr° thanh ghi 12CCON1 LW cblu h3nh kh™ i 12
f Master v° ¢+ ngdt c¢c- start v~ stop bit
T Master kh'ng c¢c- ngdt start v~ stop bit
f SlavelObitl" a cmgdt”™ cc- start v~ stop bit
f Slave7-bitl" a ch”™ v~° ¢- ngdt ¢- start v~ stop
! Slavel0bitl" a ch”™ kh'ng ¢- ngdt c¢- start v~ st
! Slave7-bitl" a c¢ch”" v° kh'ng ¢- ngdt c¢c- start v~
Khi kh i 12C L€ ¢ bdt, c8c ck©ndihg hi @ RO
SDA ¢, a chuXn bus [ 2C. nW LTm blo kh" i hodUt
c8c cho©n SCL v~ SDA b°n ngo” i chip.
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12C

+VDD

Rp [l] Rp Lintr k@ I°n

SDA

SCL

SCLK DATA SCLK DATA

SCLK1 J l: DATAL J l: SCLK1 J l: DATAL J l:
ouTt
7777 7777 7777 7777

ouT ouT ouT

777 < <

SCLK < DATA < SCLK < DATA <
IN IN IN IN
THIETB 1 THIET B, 2

Hinh 17-1: K/JJt n" iJtc ®c twHin bus 1 2C

17.3.ChJ] L, Master

Ng€ i d¥%ng c¢c:- thW cblu h3nh 12C ° chn L, Ma s
t hanh ghi | 2CCON | °n 1. Ngo " i ra, nge€ i d ¥%an (
LW cho ph®p hoHc chkmandgdtr elshiartt Yo "r & 126§c ICi§1
(1'F2[3]) trong chJ L, Master nh+€e sau:

777

S. ki ' n Start (nJju cho ph®p)
S. ki’ ' n Stop (nJJu cho ph®p)

T

T

f S ki n Repeat Start (nJju cho ph®p)

T Khi truyQn: sau Kkhi nhdn xong ACK/ NAK
T

Khi nhdn: sau kthd di hdni xong m t by
Trong c¢chJj L, Master, 12C c¢- hai lo4i hodt 1L,

17.3.1.MasterTr uy Qn

a)TruyQn theo-bki Wu L a ch" 7
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MSB LSB

§:§;| ACK/

;i NACK IP‘

7 bits
) (n bytes + ack) (n bytes + ack)
®owrite ®béwrite

truyQn t master
C] truyQnt slave

Hinh17-22 Khung truy@n th/ji lclL Maseher 7truyQn

nW cblu h3nh 12C hoUt L ng 7bit,t cmB€ElLi Mastdemgt

c8c be ¢ sau:

1. Tdt ngodi vi 12C b=3ung c8ch x-a bit | 2CON

2.Cblu h3nh t" c L, Baud b3ung c §cICNT§#/ADDRIgVAS t r~
CNTL/ADDRL (xem17.1.4ACNTHADDRHvaCNTL/ADDRL.

Ganbiti2CMSI °n 1 ch n chJ L, 12C master
Cho ph®p | 2C h okhbitl2ZCOM@EeBRAgG- cBlkW t gligd hi n
Ganbit SEN LW tYo s ki n Start

Ng€ i s d,ng ghi byte L  a vabcacHtitfcayv "t ig°ing ct,
106 b0bivt athlsBlteanh ghi I2CBUF

Sau khi th, ¢ hi " n xong b€ ¢ 6, bigthil 2Q@B¥BUSFE
L€ ¢ truyQn | °n bus t h8bign "guu a €& hcOnt ruAQn Kihoin

2 O

t L., ng x-a b2ng phfn c¢c._ng. TiJJp theo 1| 2C

(I2CCON2[6]).

7.Khi 12C nhdn xi2gies €A OKNtgd ° 8 d, ng @hifvao nUp
thanh ghil2CBUFL W t ruyQn cho sl ave.

Sau khi to"n b, d_. |li " u trong thanh ghi | 2CI

AVAR | 2C s€ nhdn ACK/ NAK t slave v°™ | €u v’'o

8. Sau khi AGKBACKxco n gi2glds € bdtNgke®*mn 5 d. ng c-
xem bit v_.a nhdn |I° ACK (0) hay NAK (1) LW

NJu nhdn L€ ¢ ACK, ng€ i s d_ng c- thW th, c

f TifJp t,c qu§ tr3dh truyQuidBABmbaoBchhghi

T Kh i L, ng | Yi qu8gatbitRSEMIéntlr uy Qn b 3ung c8ch
T KJt th¥%c qu8 t rganbbPENEruly Qn b33ng c¢c8ch

NJu nhdn L€ ¢ NAK, ng€ i s d_ng c- thW th, c
T Kh' i L, ng | Yi qguBganbitRSEMIéntlr uy Qn b Jung c8c

T KJt t h%c qug§ t rganbibPENEruly Qn b 3lng c¢c8ch

© 20142015I1CDREC SG8V1-H€, ng dXn s d. ng 116



12C

Khi s, ki n Rep®@RCSTAH)aEt bdFy !l fra, 1bitv" qu§ t
LFu. Qu&§ tr3nh m i n-biyhayl@b-i tt htVQut hle® ck.i Wu L a

Khi ks n St oP(CSTAB). @, HICHEWS E bdt | °n 1 nfju L€

b)TruyQn theo -kit Wu L a ch" 10

11110XX 0

R ACK

®dwrite

| ACK | 2ric

truyQnt  master
|:| truyQn t  slave RS
®éwrite (n bytes + ack)

Hinh17-3: Khung truyQhi v, i ¢hg Ekrh" Ma®ter t |
nW cblu h3nh 12C hoUt L ng 10bichhglE i Mast ar nt

theo c8c b€ ¢ sau

R ack [

1. Tdt ngodi vi 12C b3ung c8ch x-a bit 12CON

Cblu h3nh t ¢ L, Baud b33xng c8ch ghi gi § tr’
CNTL/ADDRL (xem17.1.4ACNTHADDRHva CNTL/ADDRL.

Ganbiti2CMSI °n 1 ch n chJ L, 12C master
Cho ph®p 1 2C hoéhbitl2ZCOM@geEB®AQY:- c8kW th ¢ hi n
GanbitSENL' W t Yo s ki n Start

Ng€ i s d,ng ghi byte L' a vabcactitfcayv "t ig°ing ct,
16bO0Obivt ot h blfhanmdhiBRACBUF, a

Sau khi th ¢ hi n xong b€ ¢ 6, bit | 2CBF s¢
Le truyQn | °n bus tht!ngbitmup EL€On tSDAYy QKhXxorn
t L ng x-a b=xng phfn c¢c_. ng. Ti Jp theo 1 2C
(I2CCON2[6]).

no

o gk~ W

7.Khi 12C nhdn xong ACK, ¢’ ngtyY@BtCcCl B s& bd
c,nvi 8ithanh ghi | 2CBUF LW truyQn cho sl av

Sau khil'taot'embrbg t hanh ghi |1 2CBUF L€ cl, tnrgu yxQn:
V', 1 2C s&€. nbBHdavACK”™ | €u v o bit ACKRX (I 2CcCC
8. Khi 12C nhdao xdi?2€lfFs BCKdINg€d °in s d, nspitvadlp d
thanh ghil2CBUFLW t ruyQn cho sl ave.

-
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12C

Sau khi to"n b, d. 1li u trong thanh ghi | 2CEI

vV©, | 2C s€&€ nhdn ACK/ NAK t . slave v°™ | €u v~ o
9. Sau khi AQKBNACKxco n gri2¢lds € bdtNgke®*m % d, ng c-
xem bit v.a nhdn |I© ACK (0) hay NAK (1) LW
NJu nhdn L€ ¢ ACK, ng€ i s d,ng c- thwW th, c
T TifJp t. o ruw&nt rb3wnhg c8ch JaCBUFd. | i u v~ o t
T Kh' i L, ng | Yi qgu8ganbitRSEMIéntlr uy Qn b Jung c8ch
T KJt t h%c qug§ t rganbihbPENEruly Qn b 3ng c8ch

NJu nhdn L€ ¢ NAK, ng€ i s d_ng c- thW th, c
T Kh" i L, nrg3nWMit qu)B@nbitRSENENI §c h

T KJt th%c qu8 t rganbbhPENEuly Qn b3J3ng c8ch
Khi s. ki ' n Rep®@CSTAH)a€E€t bdFylfa, 1bitv"™ qug§ t
Lfu. Qus§ tr3nh m i n-biyhayl@b-i tt h'VQut hle® ck.i Wu L a

Khi s ki n PY2CSPABIXC'y naggs ®i bdt | °n 1 nJju L€
17.3.2.MasterNh d n

a)Nhdn theo khitwu L a ch" 7

LSB

ACKE e

i | ack| DATA [Ack sl siave sooR R ac | DATA [ e
46 rtad (n bytes + ack) T (n bytes + ack)
truyQnt  master déread

D truyQn t slave
Hinh17-4 Khung truyQ@bivt i° Lcm/Jch, Master n|
nW cblu h3nh 12C hoUt L, ng7bit, chmd€li Masd.emg nr

c8c be ¢ sau:

1. Tdt ngodi vi 12C b=3ung c8ch x-a bit | 2CON

Cblu h3*nh t ¢ L, Baud b3ng c§clICNTH/ADDRIgVAg t r~
CNTL/ADDRL (xem17.1.4ACNTHADDRHvaCNTL/ADDRLD

Ganbiti2CMSI °n 1 ch n chJ L, 12C master
Cho ph®p | 2C h éhbitlZCOMgEeB®Ag:- cBlc W difgld¢ hi  n
Ganbit SEN LW tYo s ki n Start

Ng€ i s d,ng ghi byte L' a vabcactitfcayv "t ig°ing ct,
16b1lbivt ot h blfhanmghibB2CBUEF, a

N

2 e o

© 20142015I1CDREC SG8V1-H€, ng dXn s d. ng 118



12C

Sau khi th, ¢ hi n xong b€ c¢c 6, bht gh2CBRCS8Y
L€ ¢ truyQn | °n bus t hi8bign "quua & hc©nt ruFAQn Kihoin

t L. ng x-a b2ng phfn c¢c.  ng. TiJJp theo 1| 2C
(1 2CCON2[6]). Khi ACK L« nhdmeandg,i Jp trmhedt
th ¢ hi " n. NJu kh'ng nhdn L€ ¢ ACK, ng+€ i s
trinh.
7. Ganbit RCEN bit (I2CCON2[3])l ° n 1 LVCatlhanp ii®p | i u ot Sl a
thwW th, ¢ hi n ngay sau Ib2eCIcF)5. m™ kh'ng cfn
Khigbitd, | i u nhdn t. slave L« c¢c- trong thanh
| Yoc n"y, ¢ 12CIF c¢clng t. L, ng bdt | °n v’ bi

8. Khi I2€Fbdt,nlg®eni s d,ng L ¢ thanhIlghiu ImbaRpU
Vi ¢ L ¢c n" yi2CBRX -la-.m Q Mo bit

9. Ng€ i s  danh@Hc: - xt AWbit ACKTX LW | a ch’ n
truyQn Li ° b€ ¢ tiJlp theo. NJu bit ACKTX
s€ truyQn NAK.

10.Sau L*-i, 'gg@bitACKEN]I °n 1 LW cho ph®p ACK/ NAK
c:- thw truyQn | °n bus.

11.Ti Jp theo, ng€ i s d,ng ¢c- thwWw th ¢ hi n |

NJu ACK L€ ¢ #,8WylgitLithwWweL€ ¢ th, ¢ hi n |
nhd n .

NJu NAK L€ ¢ truyQn Li, ng€ i s d_ng c¢c- t|

f Kh i L, ng | Yi gaob8RSENIEnih b 3Jung c8ch
T KJt t h%c qug§ trganbibPENEruly Qn b 3ng c¢c8ch

T Khi S . K i n RepERBCSTAR)aEt bd{y !l P a,rlupyiQn’ ng ui:
S€ bdt LFfu. QusS§ tr3nh mbithayhGbyt € Qut HW the

T Khi S . ki n FB@263TAB).[ yC'r R@IGshE tbdt | °n 1 n/Jj
phép.

b)Nhdn theo kibitwu L a ch" 10
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12C

11110XX ®5 11110XX a6

W | ACK 120

DATA

OR:{ ACK |18

f. : . ~
dowrite déread (n bytes + ack)
truyQnt master
D truyQn t  slave
Hinh175: Khung truyQbiv, i ¢hAg EBEh Madter n

nW cblu h3nh 12C hoUt L, ng 10bich/MhgE i Mast @r nt

theo c8c b€ ¢ sau

1. Tdt ngodi vi 12C b3ung c8ch x-a bit | 2CON

2.Cblu h3ophlL, Baud b=3ng c8ch ghi gi 8 tr° mon
CNTL/ADDRL (xem17.1.4ACNTHADDRHvaCNTL/ADDRL.

Ganbiti2CMSI °n 1 ch n chJ L, 12C master
Choph®p | 2C ho YtganbitI2ZCON b ®8Bgadc §chhW th ¢ hi n
Ganbit SEN LW tYo s ki n Start

Ng€ i s d,ng ghi byte L  a vabcacHtitfcayv "t ig°ing ct,
16bO0Obivt ot h blfhanmdghiBRACBUE, a

Sau khi th ¢ hi' ' n xong b€ ¢ 6, bit |2CBF s¢
L€ ¢ truyQn | °n bus t h8bign "gqual € hcOn ruYMQn Khoin
t L., ng x-a b2ng phfn c¢c.ng. Ti J]p o bithAAKRXI| 2 C
(I2CCONZ2[6]).

2 O

7.Khi 12C nhdn xong ACK, ¢’ ngdt 8WCI BB s8& bd
c,nvi®ithanh ghi 1 2CBUF LW truyQn cho sl avc¢

Sau khil'teot'mbrbg thanh ghi |1 2CBUF L€ cl tiaguyxQn
AV | 2C s€&€. nbdavACK"™ l €u v" 0o bit ACKRX (1 2CC

8. Sau khi L« nhdn x oganpitRSEN ,° nn gl€ Liw ¢ Yod, sng ki

9. n/]n kIAdIFbdt,nlgeni s d_, ng ghi byvaecatbiteasx h" L
gar  Dbiw" d h blfhanmghiB2CBUE, a

Sau khi th, ¢ ,hibint xlo2n@BFo & & b9dt [ °n. Gi § tr’
L€ ¢ truyQn | °n bus t h8bign "quu a & hcOnt ruAQn Kihoin

t L  ng x-a bRAINQY]JwbEMses& nhhdn ACK t . sl ave

(I2CCON2[6]).

10.Sau Kkhi ACK L« nhdn xong, gén"bitRCEN((]ZCEOI\bZ[G]) I ° n
LW cho ph®p 1 2C .nhdn d. i u t. Sl ave

Khigbitd, | i u nhdn t. slave, L« ct2€EBBNGg thany

| 4¢ n"y, ¢ 12CIF ¢clng t L ng bdt | °n v" bi
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11.Khi I2€fFbdt,nlg¢éni s d_,ng L ¢ thanh ghi L2CBU
Vi ¢ L ¢c n” yi2CBRX -la-.m Q Mo Dbi t

122Ng€ id, g @anhoHWW x-a bit ACKTX LW | a ch' n
truyQn Li ° b€ ¢ tiJ]p theo. NJu bit ACKTX
s€ truyQn NAK.

13.Sau L -, n gg@bii ACKENl d nnd LW cho ph®p ACKZ NAK
c- thwW truyQn | °n bus

14.Ti Jp theo, ng€ i s d,ng c- thW th ¢ hi n |

NJu ACK L€ c¢ 0 1ylQn3, 14, tbhheWwcl€ ¢ th ¢ hi n
trinh nhdn.

NJju NAK L€ ¢ truyQn Li, ng€ i s d,ng c- t|

f Kh i L, ng | Yi gaob8RSENIEniih b 3Jung c8ch

T KJt t h%c qug§ t rganbibPENEruly Qn b 3ng c8ch
Khi s. ki n Rep®@RECSTAH)aEt bdFylrfra, 1bitv" qu§g t
LFu. Qus& tr3nh m i n-biyhayl@b-i tt htVQut hle® ck.i Wu L a

Khi s ki n PR2CSPABIX [ \C" M2@lfgsa@i i b dt | °n 1 nJju L€
17.33n" ng b, <cl ock
M, i master LQu tYo m t clock tr°n cho©n SCL

khi L€ ng SCL ° my cclowadk. cOm p-hlit€Ee ¢ LY ng
clock th, c wredAND &mn gl € 8rcdh SCLHIM17#6). nhau ( xem

start counting

i HIGH period
wait
:‘— state o
| _ _ _ |
CLK ) /' /4 \
1
I
|
-A counter -
CLK & reset \
2 \ \

SCL

17.34Ph©n x
M tmaster c¢ch”™ ¢- thW th ¢ hi " n qu$§ tr3nh tru
master c¢- thW th, ¢ hi n s ki n start c¥%ng
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SDA trong | %c L€ ng SCL ° m ¢ chaopuyOflibih 1
master kh8c truyQn bit O th3® master n"o truy
s€ vQ trUYng thg8i | DLE.

master 1 loses arbitration
|)/ DATA 1% SDA

.
|
_

DATA

e

DATA

N

il

B

|
|
SDA :
| | |
| |
| | :
i
oo N/ NN NN
| | | |
LS
Hinh 1772 Ph ©n x
1735n " nh th i c¢_.a s. ki n Start
nW t Yo st , kng@ iStgambitdho phgp Spatt (SEN&n 1 Khi cl hai
SDA c%ng ° m ¢ cao trohngnkhdtng gi mni SEiLan &

period), s ki n Start s& L€ ¢ th, c hi'an. Tr
cac bit CBI[2:0] trong thanh 12CCON1.

CBI[2:0] N
0 1
1 2
2 4
3 6
4 8
5 10
6 12
7 14
Chu thich:

- C8c bit n"y ch'th  ngd, ong nthri2@ugbtnfalsfde r L Vg

ng€ i s d,ng khtng biJ/Jt L € wbltc- -bus tk hrtan
Ng€ i s d,ng d%ng c8c bit n"y LW k®o d
hi " n s ki n Start.

- NJu h° th ng c¢ch®™ ¢- m t master, gi§ tr’
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Khi S . ki n Start re ¢ tYo xong, bidghiSaos € b

a

t hanh ghi | 2CBUF s€ | "m cho ¢ | 2CBF bdt | °n
Chay:

nW L[ nRCBFbcngngde i s d,ng n°n x-a bit n vy t
khtng, sau khi qu§ tr3nh Start si€o Lne tchtimh,y Q
Khi L-, ng€ i s’ d. ng phrli LTm blfo chdc |r ung

S set b3ng phfn ceng
SEN x- a b3ng phfn céng
12CIF bdt I°n 1 nJju cho ph@p

SDA=1 !
SCL=1 N*L i H
SEN=1 < »

SDA ‘

\ 1st bit \/ 2nd bit
b H ‘
SCL w
H : High period

L : Low period

a

Hinh17-8: n"  nh th i ¢, a qu8 tr3nh tYo s

17360 nh th” i RepeatStait ki n
nW tdo s. ki n Repeaganb$ttarmRtSENnd<€ni 1s Sda.und& hp

bdt | °n 1 v~° bit RSEN t L ng x-a vQ 0. T4Yj

phép.

Chay:

f Trong h  th  ng c¢c- NnHo Qs mhster Repfat mBtart
L€ ¢ ghi d. |i " u m i v o thanh ghi | 2CBUF.
n“"y s&€ | "m cho qus8 tr3nh truyQn ti J$artt  c
khing thW th ¢ hi n L€ c.

f nW[Im IBABBb bn,mg® i s d,ng n°n x-a bit n vy t
NJJu kh*ng, sau Kkhi qgus8 tr3nh Repeat Stlart
truyQn | °n bus. Khi L-, ng€ i s dnggcphli
truyQn.

© 20142015I1CDREC SG8V1-H€, ng dXn s d. ng 123



12C

S set b3ng phfn ceng
RSEN x- a b3mg phfn céng
12CIF bdt I°n 1 nJju cho ph®p

SCL=0
RSEN=1
L L H L/2
< -l 4 ol | -
/ / 1st bit \/ 2nd bit
SDA

L ‘ H
- » o

SCL

H : High period
L : Low period

Hinh179: n  nh th° i ¢, a qug§ tr3nh tUo
1737n nh th i c¢_.a s, ki n Stop
nW t Uo Step KR g‘€ni sganbidPEN &n 1pSalf khi hoanthanh bi t P s €
v bit PEN t, L, ng x-a vQ 0. TYi th™ i Li Wm
bus s€&€ v o trUng thsgi | DLE.

P set bRng phfn ceng
PEN=1 PEN x- a bRng phfn ceng

* I2CIF bdt I1°n 1 n/ju cho ph®p
L H

SCL

Qa

Hinh17-100 n  nh th ih ¢ Y@ gap8 kir hin St

17.3.8Xung L, t ©bus

Khi x[y ra s. ki n xunl2CBCIFstE€ bbudst. IC n bl&o |

a)Xung L, t bus khi t4o Start
¢ Tr€ nyTh”  ip gian SCL L€ ¢ gi. °~ .m c cao
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12C

SDA=1
SCL=1 1.5L H
SEN=1 | 4 - >
SDA
scL -
; \
«> .

t<H
H : High period /‘
L : Low period
I2CBCIF bdt1°n 1 L,
e e.

Hinh 17-11: Xung L, bus khi tYo Start |

T Tr€ ng h’' p

12CBCIF bdt I°n 1

SDA=1
SCL=1 1.5L
SEN=1 g >

SDA

scL :

H : High period
L : Low period

Hinh 17-12 Xung L, bus khi tYo Start

b)Xung L.t bus khi tYo Repeat Start

T Tr<€ ng h' p 1:
12CBCIF bdtI°n 1

r——= | |
SDA j ‘ § :
scL ; §  W—
L | L | H |
H : High period

L : Low period
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Hinh17-13 Xung L, bus khi tYo Repeat
T Tr€ ng h’' p

I2CBCIF bdtI1°n 1

-

H : High period
L : Low period

Hinh17-14 Xung L, bus ki) tYo Repeat
9 Tr€ ng h’ p

I2CBCIF bdt1°n 1

SDA —/

SCL

! L ! L § H !

H : High period
L : Low period

Hinh17-15 Xung L, bus khi tYo Repeat

C)Xung L, bus khi tUo Stop
PEN=1

% i
on "
scL /_Y -

I2CBCIF bdt1°n 1

Hinh17-166Xung L, bus khi t Yo Stop
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d)Xung L, t bus trong qu§ tr3nh truyQn nhdn
D. |i wu thay L i khi SCL Lang ° m ¢ cao
C I2CBCIF bdtI°n 1

\/ \

Hinh 17-1727 Xung L, t bus trong qu8 tr3nh tr
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17.4.C h I Slawe
1741n nh L a ch” Sl ave

n. A CH S
0000 000
0000 000
0000 001
0000 010
0000 011
0000 1XX
1111 1XX
1111 OXX

W
o
O
=
Z
—
L

(@)
0| L

a

S

BO.BOOO(D

ks

s

oS|I

j::
nolclolc|c|c o

P-4

S |=|=[=|=|=
o|T|T|T|T T

—10/0|0/0\0|0>=

X| XX X[|X|X |k |©
jf—l-r—rr—rr—rf—l-f—l-
DO OOIO 0|0
g|o|o|o|o|o|o|®

H
(=)

L . —

-]

Ng€ i s d,ng khtng cblu h3nh c8&8c L a ch”™ d.
n“y L€ ¢ d%ng cho c8§chusdiGc L2ch ri°ng trong ¢

17.4.2.M Hut nd I a ch’
Khi m t bit L a ch"™ b mHt n@4, Ssltavkeitit 28 s 8l
606 hMyg€6ilds d_ng c¢c- thW cblu h3nh LW mHt nt

tr° t i La | 7L JFbitll aa cchh vt r c6reg 1EbHAL] cahXenii r o n g
d X7-1).

Slave 12C L°i nh€e nhau trong c8c tr<€ ng h’ p
n"y, ng€ i s d,ng phBnhkigWm t2&BUWUFi LiWubg/Jt.

n“"o L« nhdn L€ c.

Trong 7ebh,J] ck§c bit mHt MSK[5: 1] t<€hng _ ng v, i
NJu tblt ¢ c8&c bit mHt LQu L€ ¢ g&n | °n 1, 1
bi t LCNOHL/AMDRL[7:6] th3 t2n hi u b8o L¥Wng L a

Trong O B, ch” ", c¢c8c bit mHt nY MSK[5:2] t A
CNTL/ ADDRL. Bit MSKJ[ 1] s € mHut nY cONOL/APDRLG | Y
[1:0] . Ch%¥% rfonrgi@tit,/]] 22 bit cao CENTH/ AD®REHRLI: 0], 2
c8c bit mHt nY L a ch”™ khtng t&8c L, ng c8c bi
thanh ghiCNTL/ADDRL.

Cha y
f MSK[l]mHt nY 2 bit clh/jdobgh" a.tqilblp trong
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Hai bit L a ch" cao kh'ng.b  t8c L, ng b'|i c8

V2 1d-1L:MHt n4Y L a ch’

n a 7bih "
CNTL/ADDRL[6:0] = AOh (1010000)CNTL/ADDRL[O]x em nh+€ 1606c)- gi § t

MSK[5:1] =00111

=y

C8c L a c :AOh, A2H AMh, AGhdABh, RAR, &b va AEh.

n' a 1@

CNTL/ADDRL[7:0] = AOh (10100000)0Z bit L a c¢ch" L€ ¢ b, qu
L. ng b"i c¢c8c bit mHt n9)

MSK[5:1] =00111

C§&c L' & hwh n h:ehdh, A1’Azh, A3h, Adh, ASh, A6h, A7h, A8h, A9h, AAh,
ABh, ACh, ADh, AEhandAFh.

17.43.n  a 7bih "

LSB MSB

Nvi ACK | DATA

7 bits

A6 read (n bytes + ack) (n bytes + ack)

¢, a master ®déwrite
D ¢ aslave
Hinh 17-18: n" a 7-bih

17.43.1S|1 ave nhahbitlLca/clh’

Ng€ i dsng c- thW cblu h3nh kh" i 7bietC ah octht” Lt hnic
gua c8c b€ c¢c sau:

1. T dit k h™ i | 2C bng c8ch ghi O t i bit | 2 CON
2. X-a bit 1 2CMS LW cblu h3nh kh" i nh€ |~ Sl av

3. X6a bitAMOD =0L W ¢ h™ r/-bicth /a (IBSE=1L W c lpo pthl8®@ ngdt L°
bit Start hoHc Stop)

4. Ghi L a ch" SONAWABDRL, i t hanh ghi

5. Ganhbitl2ZCON=1 LW bdt kh' i | 2C

Sau b€ ¢ 5, Sl ave s$u StartibittiBbialr ta bciht™ LsVWe bldag cl
MasterN/Ju L a ch’™ an“cyh t rSlrag evADDRb/ISlavest€h atnrh[ gvhQ A (
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L ngc4rdhi xu '  ng th. 8 LWnghShgvb§d«v hi€iMagtiia
Slave nhdn,h3sali b€l ZCBFys&8 L€ ¢ g&n | °n 1.

Them v o L-, tUi cUnke xugheg tHn 4, mitngl 2@l F
CKS sg€ ntge" ¢ x-a b i phfn ¢c.ng, L€ ng t2n hi’
clock). Ng€ i s d.ng phli g&8n bit CKS = 1
truyQn.

6. Sau khil ibyu elL«d_nhdn xong, ng<€ i s d. ng ph
LW x-a bit ¢ 12CBF. NJu khtng, khi byte t

qusg8 tr3*nh truyQn s€& b k/Jt t h%c.

Sau b€ ¢ n"y, ACK s€&€ L€ ¢ we L2€gs§ itilJAnt Ma

B

d I i u m, i . NJu bit | 2COV = 1, m t NACK s¢€

-

bit Stop t. Master.

17.432S|1 ave phBhitLch/Jch’
Ng€ i s d,ng c¢c- thW cblu h3nh kh’  i7bitl2 Ca hoht
thtng qgua c8c b€ ¢ sau:

C8c b€ c bt W3 nth€Hng t., nh@bill” aSlichve nhdn ¢

Trong chJ IhitLSlaaweh "ph&tau b€ ¢ 5, Slave s& L
Tuy nhi°n, c¢c8c LiWa kh8c so v,i Slave nhd

f Bitl2CBFkhtng L€ ¢ g&n 1

f Bit CKS luln lutn L€ c¢c x-a b°i phfn ¢ ng
SCL s€ b k®0o xu ' ng m c thblp (k®o d~"i <cloc
trong ch€hng tr3nh nmditdil.W tiJp t_c | Fn tr

6. M t byte L€ ¢ ghi LJn thanh ghi |1 CBUF LW p
qua cho©n t2n hi u SDA. Ng€ i s d,.ng phrTi
SCL L€ ¢ thl n"i LW c- thW tUolmakxung Malsad
tiJJp t,c | "m vi ¢. NJu VnK khtng thW ph,c

Q

nm trong tr4Yng th8i «ch L€ ¢ cung cblp d. |
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Sau b€ ¢ 6, nJju Sl ave 8bihddn IAICKy tnr-°rs Ebus Jlp2
nJunmhid NACK, Sl ave BIEELsaw lohitrpgmgt thig§inllL
trong tr€ ng h ' p n"y.

17.44.Ch J] 1®&hitL a <ch

11110XX 0

FRIW:] ACK [ 2rid: 1 ACK [H

®do6write

from master
11110XX
I:I from slave -

HOACK/ [
] NACK |

(n bytes + ack)

Hinh17-19n" nh L a c¢ch” c¢chJj L, 10 bit

17.4.4.1S1 ave nlh #bitlc'ha] ch”’
Ng€ i s d_.ng c¢c- thW cblu h3 niebitkhai ch2Cqgluamt\

c8c be c¢c sau:

1. Tdt kh” i 12C b333ng c¢c8ch ghi 0 t,i bit 1 2CON
2. X-a bit | 2CMS LW cblu h3nh kh'i nh€ |~ Sl av.
3. GanbitAMOD=1L'W c h™ nohbith/pahl’, (I SSE = 1 LW cho phe

bit Start hoHc Stop)

4. Ghi c¢c8c bit cao c_, aCNTHADDRH Sl ave v 0o than!
5. Ghi L  a c¢c8c bit thblp CNT&ADDRLa ch" Sl ave v o
6. G&8n bit | 2CON LW bdt kh™ i | 2C

7. Nhdn byte cao v Mhblpec, @ " Lnhdohbi /Jt chi Qu
L"a ch”™ cao). NJu L a ch" L¥%ng, c¢c8c bit BF
nhdt v,i gi 8§ tr  c¢c,a L a ch" byte thblp.

T€hng t. nhe€e chbjtLLlacc8l ava/]ed@EIN® i1, LB tc CK
x-a b°i phfn ¢c.ng, t2n hi u SCL s€ b gi. m
g8n CKS trong ch€ehng tr3nh ph_c¢c v, ngdt LWt
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a

8. TUi th i LiWm n"y, trUng phRBii L' "c nthhidanh_gh
Xx-a ¢ LFy 1 2CBF sau khi Slave L« nhdn xon

17.4.42S1 ave p h®bitlc haJ] cth’
Ng€ i s d,ng c¢c- thwW cblu h3nh Xoitli" a 2cth "h obdn

b€ ¢ sau:

C8c he¥tch3ngginh€© khi c¢blu h30bihl Sl acvhe nhdn ¢ h/Jj

8. B€ ¢ n” " ylis@u Répedtech Stax © byte L a ch”™ t_. Mast
truyQn | [1=1).NBatlLta ch”™ tr¥%ng, c | 2ClI F s ¢
thanh ghi | 28BURhs&€ U€icbyte L a ch” thblp

T€hng t. nhe Qbitdve mgthsgt chJ L,

f ¢ 12CBF khtng L€ ¢ g&n | °n

f Bit CKS th3 lutn luln L€ ¢ x-a b"i ph¥fn c
thblp (k®o d”"i xung clock). Ng+@ il i tdr, onngg
tr3nh ngdt tiJp t_c truyQn d. i wu.

9. Trong ch€ehng tr3nh ngdt, ng<€ i s d. ng ghi
Master v ° .x-a ¢ 12CIF

100Sau khi ph8&8t xong byte d. Ii u, ¢ I1RClI®% s
vi ¢ phgt d. i u cho L/Jn khi ph8t hi n L€

17.5.Kéo daixung clock

Trong chJj L, Slave phg8t, t4di c¢cUYnh xu'  ng th,
| 2CCON2 lu'n lu'n b x-a LW k®w. tRa€hii s SdcC.l
g8n bit n"y I°n 1 14i trong ch€hng tr3nh ngd

Vi ¢ gi. ¢ch®©n t2n hi u SCL m c¢c thblp s€& gi %p
ph, c v, n g dt v L ¢ n, iredwngk hd, aMatsit &mh bgt i

H

truyQn m t d. [ u khs8c.

Trong chJ L, Sl ave nhdn, nJju bit SEN trong t
XU ng xung clock th_ 9 m t c8ch t . L. ng. Ng
Master( k ht ng c - k®o SCL xu ' ng m c thblp).
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17.6.n " a Gerleral Call

Kh” i Slave 12C ¢- thw L8p _ng t_.i L a ch" Ge
trong thanh ghi | 2CCON1 = 1. NJu L a L%ng |~
bitnnhd ¢ LJn thanh ghi 1 2CBUF, v 12CBF (bi

xung clock th. 9 (sau bit ACK) c¢° ngdt 12CIF

NJju bit GCEN L€ c¢c 196t la°rcthl ,t tdrdg kdhJ nlhdn L+
bytae Eh" thblp s&€ khtng c¢cfn thiJt n_a, sau
truyQn/ nhdn byte d. |i u Lfu ti®°n.

n"i v,i L a ch’  ThithaglOhitL @alclh " thhs3chpUli L 6 ng

17.7.04ng s - ng
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a) ch’

Pl

-hit h o H@&bit '

12C Mhagter phat(c h J] 7

17.7.1.D4Yn g

. SEN=0,
ghi SEN=1 S=1 _ghil’ach’Slavet il2CBUF

% % \ L'ach’ Slave
SDA l/

ACK from Slave
ACKRX is cleared

ghi I2CBUF here
D, If uhoHsbyte 'ach'2 ¢,

ach/jL, 10 bit

|

PEN=0,

ghi PEN=1 S70.P=1

T

SCL

jT ¢ I2CIFx-ab iphfnmQn

ch@n SCL k®o xu” ng thbp trong khi CPU
L'8p_ ng cho ngds I2CIF

T ¢ I2CIFx-ab iphfnmQn

¢ I2CIFx-ab i
phfn mQm

Hinh 17-20: DU n g

12C Masgter phat

dXn s ng 134

ng
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I8C Magter n h donh J] 7-tit " a) c h”’

17.7.2D4n g

ghi PEN=1 n/Ju ng€ i dvag mu n

SEN=0, . ) ’ . ng ngtruyQnd If u
CEN= = hil'a ch’Slave t i I2CBUF ghi x8c nhdn L/Jn ACKTX (ACK ch'I" v2d, ),
ghi SEN=1 S g ¢ e cm._mé sauL- ghi ACKEN=1 PEN=0,
n'ach’ Slave X8 ghi RCEN=1 , S=0,P=1
4 d li unhdnt Slave

|

1 2 3, 4 5 /6 .
chen SCL k& xu’ ng thbp trong khi CPU C 12CIF x- ab' i phfn mQm

L'8p . ng cho ngds 12CIF

(T

m. c thbp

|
k& chén SCL
|

12CIF

12CBF L
SEN \_ ” | | |
N

|
¢ I2CBF L€ ¢ g8n khi ljF ¢ 12CBF b x-akhi
m, t byte nhdn xon L' c thanh ghi I2CBUF
| thyt g ! ih g 3

[—

]

PEN ,

: T

Hinh 17-21: DU n g

- Magterh 2 € n

S

ng dXn ng 135
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c7ibifl "La

17.7.3.D4Yn g

ch’

12C Stagen h d n

SDA

SCL

12CIF

12CBF

12CoV

ph§t NACK ¢ i
maste

Jﬂ
5]

Nhdn L"a ch’ ph8tACK ¢ i d If unhdnt master ph§tACK i d If unhdnt master
— master master
A7 A6 A5 A4 A3 A2 Al R/W=0 k D7 D6 D5 D4 D3 D2 D1 DO
1 2 3 4 5 6 7 8 I\M/

T ¢ I2CIFx-ab iphfnmQn

|T thanh ghi I2CBUF L€ ¢
I ¢

(CKS dnpe

nnt rlaar tn @ Awhan SFN = MY

L

c hJ

2 C 7-8itlLa vae crhh d n

ng |

S -

DUng

Hinh 17-22:

dXn s ng 136
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12C

ch’

I8C Stagep h 8§ t L' @-hivy]. ~ a

17.7.4D4n g

SDA

SCL

12CIF

12CBF

12CovV

CKs

SEN

Nhdn L'a ch’

d, Ii uph8tL/n master

ACKt master

d, Ii uph8tL/n master

j
5|

k= 12CIF € cx-ab i phfn mQm

master
k D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
1\ 2\Us\ /a5 8 1\ 9\ 1\ 2\ s\ a5\ e\ /7 \ g/ T\ /2 /3 /4 /5 /6 \ /7T \ /8
P ch@n SCL k& xu’ ng thip trong khi
: GPU L'8p_ ng cho ngd I12CIF

thanh ghi I2CBUF L€ c ghi b’ i
phfn mQn

k= 12CIF € ¢ x-ab i phfn mQm

9

NACKt master

il
i
—

thanh ghi I2CBUF '€ ¢ ghib i
phfn mQn

(SEN bit doesnd care in Slave-transmitter mode)

-— CKS L€ cg8nb iphfnmQn

-— CKS L€ cg8nb iphfnmQn

c hlJ]

| 2C7ILawe chh §t

s-ng

DUng

Hinh 17-23:

ng dXn ng 137
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12C

ch’

”

Ll a

c16-bi

12C Stagen h d n

17.75D4Yn g

SDA

SCL

12CIF

12CBF

2CcovV

CKS

SCLgi m ¢ thisp khi bit SEN = 1

SCLgi. m c thbp khi bit SEN = 1

=

Nheh byte L'a ch’ L u PhSACK i Nhdh byte Cach'th. hai PhStACK ¢ i d i unhdnt master phgtACK ti o 1 unhent master NphStACK { i
__master aster master \

1\ 1\ a0\ ag\ Rw=0 | a7 \[a6\/ a5\ na\[ as\/ n2 \/ 1)/ a0\ o7 \/os\/05\/pa)\/p3\/ b2/ b1/ D0

23\ /g 67\ /o o\

¢ 12CIF x-ab iphfnmQn

l—¢ 12CIFx-ab iphfn mQn

|- thanh ghi 12CBUF '€ ¢l ¢

< CKS L€ cg8nb iphfnmQn

CKS I8 cy.at I' natrananhfne na

= CKS '€ cg8nb iphfnmQn

CKSI'8 ex.at I' natrananhfn e no

c hlJ]

olhdn

2C1=hita'v &

ng |

S

DUng

Hinh 17-24:

ng dXn ng 138

SG8V1-H e,

© 20142015I1CDREC



12C
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UART

18.Ng o0 HWARYV i

181.T"  ng quan vQ ngo4i vi UART

SG8V1l ¢- ba ngo4di vi UART cho c¢c8c . ng d_ng t
b . CI[ ba ngo4i vi UART LQu <c¢c- <cblu tr¥c, cB8c
khg8c nhau8eQt iamhcghics  d_ng v~ v tr2 c8c

M t khung d. 1i u L€ ¢ truyQn/nhdn bao g m 1
T 2 bit Start b8o bdat Lfu khung truyQ@n

T &bitd. i u

 1bitParityt W ki Wm tra | .,i d. i u nJu c-

1 1bitStopb 8o kJt th¥c khung truyQn

Chay:
Vi ' c t2nh to&n bit kiWm tra Parity khtng L€
thiJJt I dp bJxng phfn .mQm trong qug§ tr3nh |[s d

ba th"nh phfn ch2nh ¢, a ngodi vi UART |~

B, tYo t ¢ L, Baud (t c¢c L, truyQn d_ |i u
B, truyQn bblt LY ng b,

Q

B.nhdn bblt LY ng b,

X

\

» B truy

Giao ti/jpn i .
B tdot cL

Baud - BRG

rx

A

» B nhdn

Hinh181:C8c th”"nh phfn ch2nh ¢, a ngodUi

182.C8c¢c thanh ghi | i °n quan LJJn ngo
M, i UART c¢- 5 thanh ghi ri°ng bi "t | ":
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UART

f UXSTA: Thanh ghgoHir Unig UABT tha x
f UXCON: Thanh ghi c¢cblu h3nh hoUt L, 6 ng
f UXBRL: Thanh ghi thiJjt I dp t ¢ L, Bau
f UXTXREG: Thanh ghi 1 €u d. |li u truyQn
f UXRXREG Thanh ghi | €©u d_ RITi tih._ nixdn ¢, a
(v, i x Iy 1, 2 hoHc 3
c ¥2n g3 vt h anh unglkthunghag At d
T 1E2: Thanh ghi cho ph®p c¢c8c ngdt
T I'P2: Thanh ghi thiJt | dp €©u ti°n ngdt
1 IF2 Thanh ghi trYng thg8i ngdt
18.21Thanh ghi tr4Yng ths8i ¢, a ngo\Yi
Tén Bit R/W Mttt
UXON [7] R/W Bit bdt/tdt UAF
0 Ngo4Yi v
% khing thyV
1 : Ngo4di v
ph®p holUt L,
Bit d., t|[6] R Khing s d, ng
Gi §L'tcla0 a
UXTXEMP [5] R Bit b§o trUdng t
truyQ@Qn
0 : B, truy
L nghanhtgh
i u truyQn
1 Thanh ¢
truyQn Lang
ghi d. i u
Bit d. t|[4] R Khing s d, ng
Gi §L'tcla@ a
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UART

Tén Bit R/W Mt t [
UXTX9D [3] R/W Bit d. i u trd
n©y ch2nh | ° Pe
RXFE [2] R Bit b8uongl ,di., kihi
0 Khung h
b’ |,
1 Khung hi
Chv, T: Gi 8 tr’
thay L kK hi
UXRXREG hoHc n
nhdn m,t khung
RXQOV [1] R Bit b8o I, i tr’
0o Khtng ¢
L m nhdn
1 L, i t
(c- t hW x - a
bit RXEN hoH
UXRX9D [0] R Bit d. [ u th
li" " u nhdn hi n
nbly ch2nh | P
1822Thanh ghi Li Qu khi Wn ¢, a UART
Tén Bit R/W Mt t [
UXTXEN [7] R/W Bitchop h®p b, tru)
0 Tt b, t
1 Bdt b, 6 t
UXTX9EN [6] RIW Bit cho ph®p ¢t
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UART

Tén Bit R/W Mt t [
Obit@hbitd, i u v~
0 : T dit ch
khung d_ | i’
1 : Bdt c h
khung d_. i’
UXRXEN [5] R/W Bit cho ph®p b,
o Tdt b, I
1 Bdt b, f
UXRX9EN [4] R/W Bit cho ph®p nh
bit (8-bit d i u v’
0 Tdt chl
d. i " u 9 bDbi
1 Bdt c¢ h]J]
d. i u 9 bDbi
UxBRH [3:0] R/W C8c bit cao c, @
L Baud.
Chv. T: Gi § tr’
L€ ¢ |1 €©u trong
bit UXBRH va 8-bit trong thanh
ghi UXxBRL
18.2.3Thanh ghi c L baud c¢c, a UART
Tén Bit R/W Mt t [
UxBRL [7:0] R/W C8c bitatoblp ¢
t ¢ L, Baud.
Chvs T: Gi § tr’
L€ ¢ | €©u trong
bit UXBRH va 8-bit trong thanh
ghi UxBRL
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UART

1824Thanh ghi | eu d. | u truyQn c, a U/
Tén Bit R/W Mttt
UXTXREG [7:0] R/W 8bitd. | i wng  tar u
1825Thanh ghi | €u WARTt h ux nhUnRXRBEG)
Tén Bit R/IW MLt [
UXRXREG [7:0] R/W 8bitd. i u c_ a |
1826, Thanh ghi cho ph®p ngdt t h. 2 (1 E2)
Tén Bit R/IW MLt [
CCIE [7] R/W D¥%ng cho ngodYi
SPIIE [6] R/W Dungchong 4i vi SP
U3RCIE [5] R/W Bit cho ph®p
UART 3
o Khtng ¢
nhdn tr°n U/
1 : cho ph®g
UART 3
U3TXIE [4] R/W Bit cho ph®p
UART 3
o Khtng ¢
truyQn tr°n
1 Cho p hQg
trén UART 3
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UART

Tén Bit R/W MLt [
U2RCIE [3] R/W Bit cho ph®p
UART 2
o Khtng ¢
nhdn tr°n U/
1 : cho ph®g
UART 2
U2TXIE [2] R/W Bit cho ph®p
UART 2
0: Khing <c¢h
truyQn tr°n
1 Cho tphw®
trén UART 2
U1RCIE [1] RIW Bit cho ph®p
UART 1
o Khtng ¢
nhdn tr°n U/
1 : cho ph®g
UART 1
U1TXIE [0] R/W Bit cho ph®p
UART 1
o Khing ¢
truyQn tr°n
1 : Cho phép g dt t
trén UART 1
182.7Thanh ghi thi/JJthl d® ®€uPti°n ngdt
Tén Bit R/W MLt [
CCIP [7] R/W D¥%ng cho ngodYi
SPIIP [6] R/W D¥%ng cho ngod4i
© 20142015ICDREC SG8V1-H€, ng dXn s d, ng 145



UART

Tén Bit R/W Mt t [
U3RCIP [5] R/W Bit thiJjt 1 dp
trén UART 3
O : n,. eu ti
1 : utiénca&
U3TXIP [4] R/W Bit thi/Jjt | dp L
trén UART 3
n. eu ti
n, eu ti
U2RCIP [3] RIW Bit thi/Jt 1dp
trén UART 2
n, eu ti
1 n eu ti
U2TXIP [2] R/W Bit thiJtn |ndgdtl
trén UART 2
0O : n. eu ti
n, eu ti
U1RCIP [1] R/W Bit thi/Jt |1dp
trén UART 1
n, eu ti
n. eu ti
U1TXIP [O] R/W Bit thi/Jjt | dp L
trén UART 1
n, eu ti
n eu ti °n
1828Thanh ghi trY9n@2t h§i ngdt th 2
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UART

Tén Bit R/W Mt t [
CCIF [7] R D¥%ng cho ngodYi
SPIIF [6] R D¥%ng cho ngodYi
U3RCIF [5] R Bit | €u ¢’ n ghd
nhdn d. i wu
0: FI'FO nhd
r.ng
1: FI FO nhd
c  d. I i u
k hi FI FO
UART3r , ng)
U3TXIF [4] R Bit bg8o trUng
UART 3
0 Khing c-
1 C- ngdit
U2RCIF [3] R Bit | €u ¢ n ghd
nhdn d. |i wu
0O: FIFO nhd
r.ng
1: FI'FO nhd
c  d. i u
kK hi FI FO
UART2r , ng)
U2TXIF 2] R Bit b8o trUng
UART 2
0 Khtng c-
1 C- n g dt
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UART

Tén

Bit R/W

MLt T

ULRCIF [1]

Bit |
nhdn
0:
r,
1:

(o

K hi
UART1 r,

eu ¢
d I i u

-

n ghd

FI' FO
ng

nhd

FIFO nhd

d. i u
FI FO

ng)

ULTXIF [0]

Bit
UART 1

0
1

bg8o trUng

Khng c-
C- n g dt

18.29T hanh

ghi c¢blu

h3 PatCECHRCRuU d. | i’

Bit R/W

MLt T

[7:2]

R/W

S d.
ngoYi

ng chotmrcd
vi khs§gc

DIRC [1]

R/W

C blu
PORTCI[1]

0
t h

1

ti

L e

h3 nh chi Q

: Ng» Vv~ o
€ ng

r
lp c_. a

DIRC [0]

R/W

C blu
PORTC[0]

0
t h
d

-

h3nh

: Ng» Vv~ o
€ ng bheHn
i u n’ i
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UART

Tén Bit R/W Mt t [
1 Ng» r a
t h€ ng
18.2.10Thanh ghi <cblu h3 POtBMIRBQU d. | i
Tén Bit R/W Mt t [
DIRB [7:4] R/IW S d. ng cho ¢
xXublt / nhdp d. |
DIRB [3] R/W C blu h3nh chui Q
PORTB[3]
o Ng» Vv~ o
t h€ ng
1 : Ng» ra
L€ ng truyQ
tiJJp c, a UAFH
DIRB [2] R/W C blu h3 nh chi Q
PORTBI[2]
o Ng» Vv~ o
th€ ng hoHc
d. i u n’i
2
1 Ng» ~rua
t h€ ng
DIRB [1] R/W Cblu h3nh <chiQ
PORTB[1]
o Ng» Vv~ o
t h€ ng
1 : Ng » ra
L€ ng truyQ
tiJJp c, a UAHFH
DIRB [0] R/W C blu h3 nh chi Q
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UART

Tén Bit R/W Mt ot [

PORTB[O]

o Ng» Vv~ o
t h€ ng ImgHecn
d. i u n’i
3

1 Ng» r a
t h€ ng

183.B, tYo t ¢ L, Baud (BRG)

M, i UART ¢c- m t b, tYo t ¢ L, Baud ri°ng. M,
c,a thanh @iic_ Ux GChNanvh™ g hi Ux BRa4)d LaVvh & hv /]t c |t
nhdn d_. i wu.

Chayy:
BRG s 4 dbintg c_, WxCONva8mh ag h ihlxBRL. g hi
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UART

183.1.T2nh to&n t ¢ L, Baud

183.1.1Ct ng th_c tz2znh
T ¢ L. Baud L€ ¢ t2nh theo c!ng th ¢ sau:

fOSC

f =
baud 163 (N +1)

Trong L-:
T foade TFfNn s° t° c L, Baud
T foecee TFNn s° xung clock h" th'  ng

f NN Gi§ tr° L€ ¢ thifJJt Idp trong 4 bit cu’
UxBRL

V.i m i t ¢ L, Baud y°u cfu, heb¥%nggtta. s€1 n§
nh€eng gi 8§ tr° N n"y th€ ng | s~ |IT n°n ta |
bit cu * thanh ghi UXCON vahanh ghiuxBRL. Nh€ vdy, t ¢ L, Baud t
mong mu ' n c¢c- m t saiy ss€& nthbt nmht.” Slai Is,”i n
UART. nW t2nh t° | |, i, ch¥%ng ta s d,ng ct

Error = (T c¢-TU',¢c BaudBatuhd cmotn/g mu  n)/ T ¢ L,

183.1.2V2 d. vQ t2nh t ¢ L., Baud
Gi[ s r33ng cHipFp 44 MHzg TTfrm &° Baud mong mu

EH

H s Nythuly/Jtr°n |

_ | fosc 1= 14000000_ 1=363583
Desired Baud Rate3 16 2400° 16

Ch  n gi8&8 tr° nguy°n gfn nhblt:

N =364

integer

Gi g8 tr° nUlp v o c8c bit UxBRH v UxBRL:

f UxBRH =XXXX 0001 Ch" s d, ng 4hghWUxCONu i c, a t
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UART

T UxBRL =0110 1100
T ¢c L, Baud tr°n th ¢ tJ |
faml:w fosc _ 14000000 _ .o
(Ninteger+l) 163 (364+1)
T A I T
Error = M =0.125%
2400
T ¢ Fosc =4 MHz Fosc = 6 MHz Fosc = 8 MHz Fosc =10 MHz
baud . . . .
T ¢ T ¢ T ¢ T ¢
rrg(l)Jng ] th c Error N th c Error N th ¢ Error N th c Error N
(Kbps) | (Kbps) | (%) (Kbps) | (%) (Kbps) | (%) (Kbps) | (%)
0,30 0,30| 0,00| 832 0,30| 0,00 1249 0,30 0| 1666 0,3 0| 2082
0,60 0,60| 0,00| 416 0,60| 0,00| 624 0,60 0| 832 0,6 0| 1041
1,20 1,20| 0,00 207 1,20| 0,00 312 1,20 0| 416 1,2 0| 520
2,40 2,40| 0,00| 103 2,40| 0,00| 155 2,40 0| 207 2,4 0| 259
4,80 481 0,21| 51 481 0,21 77 481 0,21| 103 481| 0,21| 129
9,60 9,62| 0,21| 25 9,62| 0,21 38 9,62| 0,21 51 9,62| 0,21 64
14,40 14,71| 2,15| 16 14,42| 0,14 25 14,29| 0,76 34 14,53| 0,9 42
19,20 19,23| 0,16 12 18,75| 2,34 19 19,23| 0,16 25 18,94 | 1,35 32
28,80 27,78| 3,54 8 28,85| 0,17 12 29,41| 2,12 16 28,41| 1,35 21
38,40 35,71| 7,01 6 37,50| 2,34 9 38,46| 0,16 12 39,06| 1,72 15
56,00 62,50| 11,61 3 53,57| 4,34 6 55,56| 0,79 8 56,82| 1,46 10
57,60 62,50| 8,51 3 5357 | 7,00 6 55,56| 3,54 8 56,82| 1,35 10
115,20| 125,00| 8,51 1| 125,00| 8,51 2| 125,00| 8,51 3 125| 8,51 4
128,00 125,00| 2,34 1| 125,00| 2,34 2| 125,00| 2,34 3 125| 2,34 4
. , Fosc =12 MHz Fosc =12.288 MHz
T c L. baud T ¢ L, |Error N T ¢ L, | Error N
(Kbps) (Kbps) (%) (Kbps) (%)
0,30 0,30 | 0,00| 2499 0,30| 0,00 2559
0,60 0,60| 0,00| 1249 0,60| 0,00| 1279
1,20 1,20| 0,00| 624 1,20| 0,00 639
2,40 2,40| 0,00 312 2,40| 0,00| 319
4,80 481| 0,21| 155 480| 0,00| 159
9,60 9,62| 0,21 77 9,60| 0,00 79
14,40 1442 | 0,14 51 14,49| 0,62 52
19,20 19,23| 0,16 38 19,20| 0,00 39
28,80 28,85| 0,17 25 28,44| 1,25 26
38,40 37,50| 2,34 19 38,40| 0,00 19
56,00 57,69| 3,02 12 54,86| 2,04 13
57,60 57,69| 0,16 12 59,08| 2,57 12
115,20 107,14| 7,00 6 109,71| 4,77 6
128,00 125,00| 2,34 5 128,00| 0,00 5
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UART

H

u

gr.

T ¢ b a i Fosc = 13.56 MHz i Fosc = 14 MHz i Fosc =14.318 MHz
mu’ n T ¢ L. Error T ¢ L. Error T ¢ L. Error
t J] N t J] N t J] N
(Kbps) (Kbps) (%) (Kbps) (%) (Kbps) (%)
0,30 0,30| 0,00| 2824 0,30| 0,00 2916 0,30| 0,00 2982
0,60 0,60| 0,00| 1412 0,60| 0,00| 1457 0,60| 0,00 1490
1,20 1,20| 0,00| 705 1,20 0,00| 728 1,20 0,00| 745
2,40 2,40| 0,00 352 2,40| 0,00 364 2,40| 0,00 372
4,80 4,79| 0,21| 176 4,81| 0,21| 181 4,81| 0,21| 185
9,60 9,63| 0,31 87 9,62| 0,21 90 9,62| 0,21 92
14,40 14,36| 0,28 58 14,34| 0,42 60 14,43| 0,21 61
19,20 19,26| 0,31 43 19,02| 0,94 45 19,04| 0,83 46
28,80 29,22| 1,46 28 29,17| 1,28 29 28,87| 0,24 30
38,40 38,52| 0,31 21 38,04| 0,94 22 38,91| 1,33 22
56,00 56,50| 0,89 14 54,69| 2,34 15 55,93| 0,13 15
57,60 56,50| 1,91 14 58,33| 1,27 14 55,93| 2,90 15
115,20 121,07| 5,10 6 109,38| 5,05 7 111,86 2,90 7
128,00 121,07| 5,41 6 125,00| 2,34 6 127,84| 0,12 6
T ¢ Fosc =16 MHz Fosc = 18 MHz Fosc = 18.432 MHz Fosc = 20 MHz
baud . . . .
T ¢ T ¢ T c T ¢
m%ng ] th c Error N th c Error N th c Error N th c Error N
(Kbps) | (Kbps) | (%) (Kbps) | (%) (Kbps) | (%) (Kbps) | (%)
0,30 0,30| 0,00| 3332 0,30| 0,00| 3749 0,30 0| 3839 - - -
0,60 0,60| 0,00| 1666 0,60 0,00| 1874 0,60 0| 1919 0,6 0| 2082
1,20 1,20| 0,00| 832 1,20| 0,00| 937 1,20 0| 959 1,2 0] 1041
2,40 2,40 0,00| 416 2,40 0,00, 468 2,40 0| 479 2,4 0| 520
4,80 481| 0,21| 207 4,81| 0,21| 233 4,80 0| 239 4,81| 0,21| 259
9,60 9,62| 0,21| 103 9,62 0,21| 116 9,60 0| 119 9,62| 0,21| 129
14,40 14,49| 0,62 68 14,42| 0,14 77 14,40 0 79 14,37| 0,21 86
19,20 1923 | 0,16 51 19,07| 0,68 58 19,20 0 59 19,23| 0,16 64
28,80 28,57| 0,80 34 28,85| 0,17 38 28,80 0 39 29,07| 0,94 42
38,40 38,46| 0,16 25 38,79| 1,02 28 38,40 0 29 37,88| 1,35 32
56,00 55,56| 0,79 17 56,25| 0,45 19 54,86| 2,04 20 56,82| 1,46 21
57,60 58,82| 2,12 16 56,25| 2,34 19 57,60 0 19 56,82| 1,35 21
115,20| 111,11| 3,55 8| 112,50| 2,34 9| 115,20 0 9| 113,64| 1,35 10
128,00 125,00| 2,34 7| 125,00| 2,34 8| 128,00 0 8 125| 2,34 9
18.3.2Xung | bly mXu v~™ xung d ch d_ |
BRG s€ tYo ra xung d'tchit cch, hllip W va" tx e mg gli By
cac bit UxBRH va UXBRLHINh182s € cho t hbly s, kh8c bi t [
d. i u trong m, i UART
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UART

16x(N + 1) chu k8

A —
— I

N+ 1chu
k8

—r
Fosc ,wmﬁwﬂﬂﬂﬂmﬂmmmwmmmwmmm
o s O B

(Xung 1By m¥ud I u) |

Xung truyQn | ‘
(xungdchd, Ii u)

16 chu k8¢, a xung lby m¥u

Hinh182:Xung | bly mX¥u d_. i u v" xung d’

o

Mt s tr€ ng h p LHc bi "t L€ ¢ minh h' a

2% S
‘
: :

Reception clock
(Sampling clock)

Transmission clock 1 |
(Shifting clock) | ‘ ‘

16 cycles

B

Hinh 183 Xung mkbly d. | i u v’ vxind & oh

e LTIy yyyuyu
Reception clock [ e e ) O B Y I O

(Sampling clock)

Transmission clock ‘
(Shifting clock)

16 sampling clocké cycles

Hinh 184: Xung | bly mXu d | i "vy iv N x=unlg

-

-

18.3.3L bly mXu d | i u

c h
tro

d.

C

UART | bly mXu d. 1 i u t YiuxemHnh18b.° nn Hbich b i8 tc, B ak

gi 8 tr° UxBRH v™ UxBRL b3ung @A00, xung | bly

th 8 t2nh theoxemHinhB6Ccl ock h th ng,

sesmanninnnnhnnhnsnihnnhhh sl
(Xung clock Iby mxu) | | i i i i

D Ii ung»v'o Starﬂ bit Bit0 X Bit 1

bit start 8 bit start 8 bit start 8

Hinh185 L Xy mXu d. | i u v, i N I
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UART

D. Ii unhdn niWwn 16y mxu
N /

Xung clock nhdn
(Xung clock 16y mxu) |

xung clock K tng | LI L L L LT L L L L L L L L L L L L

(Fosc) ! é i
_ _
16 chu k8 xung clock ' th" ng
Hinh186:L bly mXu d_. di u v, i N =
183.4D ch d. i u
UART phgt d. |i u theo c¢cYYnh | °n ¢, a xung d" ch

pyric 0o T Y e e Y e Y Y Y Y e I
(Xungdchd i u) ‘ ‘ ‘

|
D, If utruyQn Start bit /3< Bit0 X Bit1 X Bit 2 X Bit 3 X Bit 4 X Bit5 X Bit6 X Bit 7 XBi(B(lfaﬂy)Y Stop Bit
i )

Parity Bit

Hinh187:D" ch d_. | i u
18.4.B truyQ@Qn UART

18.4.1Cblu tr ¥%c b, truyQn UART
C8c th”"nh phfn ch bln c¢c,a b, truyQn UART nh¢«€

f Bit UXON (UxSTA[7])d Yang L W c¢ blu PORT® [h]/TX1SPORTE HORRXL;
PORTB [3])/TX2, PORTB [YRX2 vaPORTB [1/TX3, PORTB[J/RX3 cho ngo\Y
UART. C8c bit DIRC [1], DIRC [ 0] v~™ DIRB
l'i" " u cho c8c chon 2, aUNRRT3 1c v h&iARchoOon L

S

cblu h3nh chiQu d. I|i wu.

f Sau khi UXON(UXSTA[7)L € ¢ thi JJt | dp mIXEN@<CON[/X hi Jt
LW cho ph®p b, truyQn c¢c- thw hoUt L, 6 ng.

f Thanh ghi d. 1i u truyQn (UxmTXREG)Qns. Td, a
n"y ¢c- m t bit cho bifJjt tr4dng th8i r ., ng
(UXON = UxTXEN = 1), nJju ng dit Lre ¢ s’ d.

X-a ¢ ngdt UxTXIF v’ ¢ ngdt n” gnhght t 2
UXTXREG L€ ¢ truyQn Li

T nW s d. ngbingdUx TXulEQphT[i L€ ¢ thilJt |1 dp
ch n m c¢c €©u ti°n c_,a ngdt.

© 20142015I1CDREC SG8V1-H€, ng dXn s d. ng 155



UART

f Thanh ghi d c¢ch (TSRx) Ibly d. 1i u truyQn
bit d. i u ghlhi nyocH . TIRMxant- m t bit Db§
UXxXTXEMP LW cho biJJt khi n“"o trong thanh g

f Xung clock d ch d. |i " u L€ ¢ to t. b, BR

T Hai bit UXTX9EN v~ UXTX9D s d. ngy. LW t hi J]

Chay:
T nW ki Wm tra gi§8 tr° truyQn gfn rURTBIREG. ng€ |
c’ NUXEEtF I utn b3Jng O khUxOMyatUXxTKENdD rRg .ghhdi cbli|th a i
UXONVAUXTXENDb n,&€" 1 nUgTKtiFs € L€ ¢ t IGiJgr ¢lsdp Uxdjlay c’
EY0]
T Thanh ghi d°"ch TSRx | ° thanh ghi n, i vi'" ng
ghi nay.
UXTXIE
B Qi 4 (IE2 [0] or IE2 [2])
ngdy Ngdt - UXTXEN
truyQn (UXCON [7])
UxT):F—I_C - Bit trlng PORTC [1)/TX1
UsTXIP (IF2 [0] or IF2[2]) - thai POR'Ir'llglig]/TXZ
(P2 [0] or IP2 [2]) UXTXREG hokg
Bitch'' ¢ ______ § PORTB [1)/TX3
(ﬂgﬁ"g) fe:rity-b-it 8 data bit Start bit > cﬁﬁcgf‘agat”igp —»X
Thanh ghi dch 4
UXTXEN UxON
(UXCON[7]) | (UXSTA[7])
(UXSTA [4]) UXTX9D
(UXCON [6]) UXTX9EN ——»——— i i g
Xungclqck T—C‘
B gi§m s&t hollt dend fhu
L, ngtruyQnd i u BRG
Hinh188:Mi nh h™ a c¢cblu tr %c UART b[n c, a b,
1842Chblu h3nh s d_ng b, truyQn c_,a ngol
C8&c b€ ¢ thift I dp b, truyQn ngo4i vi UART L
1. Bdt ngo4Yi vi UARTX:

T ThiJjJt I dp bit UxON (UxSTA [7]) | °n m c¢c <ca

2.X8c L nh chiQu d. 1i u cho c8&8c hchan nthr ucyh@n

vi UART1 va UART?2)

9 ThiJt I dp bit DIRC [1] LW cblu h3nh ch®n P

9 ThiJt I dp bit DIRB [3] LW cblu h3nh ch®n P
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UART

T Thi/Jt I dp bit DIRB [ 1fX3lawgdcablu h3*nh chon P
3.Cblu h3nh t ¢ L, Baud:
f Da tr°n t ¢ L, Baud mong mu ' n LW ghi gi ¢
[ 3:0]) v° UxBRL. Vi c¢cmi#B8h to&n t ¢ L, B a
4, Cho ph®p ngdt truyQn (nJju mu'  n s d. ng ngdi
T Thi/fJt |1 dpngiit WkaXpE®p
o UART 1 la bit ULTXIE (IE2 [0])
o UART 2 la bit U2TXIE (IE2 [2])
o UART 3 la bit USTXIE (IE2 [4])
T ThiJt I dp m ¢ €©u ti°n cho ngdt th!'!ng qua
o UART 1 la bit ULTXIP (IP2 [0])
o UART 2 la bit U2TXIP (IP2 [2])
o UART 3 la bit USTXIP (IP2 [4])
5. Chop®p b, truyQn hoUYt L, 6 ng
f Sau khi c¢cblu h®nh c¢c8c thtng s hoUt L ng t
LW cho ph®p b, truyQn c¢c- thwW hoUt L. ng.
6. Ch  n chJ] L, truyQn
f ThiJJt | dp bit UXTX9EN (UxCON [ 68btdn/Jui mu’
va 1bit Parity).
7.TruyQn d. i wu:
f Ghi gi§& tr° bit th 9 (bit ki Wm UXTXa8D Par i
(UXSTA[4)nJju chJ L, truyQn 9.bit L€ ¢ cho ph
f Ghi d. i u mu nUTXREG.Qn v~ 0o thanh ghi
NJu mu'  n truyQnunhih®@u pbifung d_d_Inigg ngdt hoHc
trdng th8i nh€e b€ ¢ sau:
8. Ki Wm tra ¢ ngdt UxTXI F:

1 Gi §m s&8t ¢ ngdt LW LTm blFo r33ng thanh gh
T NJu thanh ghi UxTXREG r_, ng th3 th, c¢c hi n

Chay:
f NJu TIX2lhay X3L € ¢ k)t n’ i th/Bre , ¢ ch [lii mhhi KJit™ n

PORTB [3]h o RORTB[]t r €, ¢ Kk hi UARTxXx L€ ¢ bdt.
T NJu s d., Uxd@XIbhpmhditi, be'ttcr ©.hbi/jk hUWxdPXEN t 2clh c.
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UART

f NJu truyQn ° cBpgh[Li [19€’bd hi ghh8ibitidt r @ hcthakh ghil o
UXTXREG.

T BitUXTXIFp h [ i L€ ¢ ki Wm tr @TXRBGrL,[rmg btlro€ tch aknhhi g
truyQNJ/Jm, khltng, d. | i © u ¢ h@&TXREBSscE thr u ygni tL
d i) u m, i

-

Ghi vao thanh ghi ]
d Il utruy@

ISPl Oy I ey Y s Yy s Sy Ny Sy B o

D, Ii utruy@

Start bit Bit 0 Bit 1 Bit2 Bit 3 Bit4 Bit5 Bit6 Bit 7 Bit8 (nuc-))  siop Bit

Parity Bit

C ngdb UXTXIF L]

2 chu k8 xung /\}
clockh th" ng

Bit trling th§i TXEMP —

Hinh189: Tr uy Qn m, tl ikhwng d.

NJJu ghi v* o thanh ghi truyQn trong kho[ng th i
giann'yth3D, f u2sEb ghil™ b igi§tr m i
A —
— o~
D liul D liu2 D liu3
Ghi vao thanh ghi Il m M
d I utruy@r

PPN I N Y I Y e s Y Y s Y s Y 0 s s I o

i
D i utruyQn \__ stanbi

C  ngdy UXTXIF —

Bit trling th§i TXEMP

Hinh1810: Tr uy Qn | i °n t_ c
18.5.B nhdn UART

18.5.1.Cblu t r Yc b nhdn UART
C8c th”"nh phnmdoARTb [nnh & _saa ub

 Bit UXON (UxSTA[7) d%ng LW cblu h3nh c¢c8c ch®n gi ao
PORTC [1]/TX1, PORTC [0)/RXL; PORTB [3])/TX2, PORT [2]/RX2 vaPORTB
[1]/TX3, PORTB [Q/RX3.

 Sau khi bitUxON (UXSTA[7T)L € ¢ t hi JJt | dBit GxRXEN UEGON ( m_ ¢
DL€ ¢ thiJt I dp LW cho. ph®p b, nhdn c-

T B, I bBly m¥Xu th, ¢ hi n IBly mXu d_ |i u tr°n
BRG.

f Thanh ghi d ch | €u d i u t9m th i trong

-
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UART

f FIFO hai tfng.g Sau lkihiu n,@ ck hhuhndn Lfy L.
vio FIFO v" bit UxRCIF L€ ¢ thift Idp m «
(1E2 [1], 1 E2 [3] hay IE[5]) L€ ¢ thift |

f Thanh ghi d. |i u nhdn (UxRXREIE). L€ ¢ kIt

Chuay:
f Thanh dhi tdhamhth ghi n,i v’".kh*ng thW trjuy x
C'UXRCIFch® b33ng O khi FIFO khtng ch_a bblt [k8 d
Xung clock 15y
G mx¥ud i u

PORTC [0J/RX1 UXON UXRXFEN Hj
or (UXSTA[7]) | (UXCON [5])

PORTB [2]/RX2

PORTE [OJ/RX3 Y Y Thanh ghi dch Bitch'L' ¢
X—» Cs‘éi';:‘z;;‘@“ — | B ymxu | —»] stopbit | Parity bit 8 data bit Start bit |—» Jf?;i‘ﬂ‘f»

| [oxcons
Kiwn tra
UXRXEN Li
(UXCON [5])
UXRCIF [ — L‘ i

S i ook ‘_‘ | Bitutng | OSTAR) | (xSTADD) sbitd i u e

nhbun - thai [
U1RCIE (IE2 [1]) #

U1RCIP (IP2 [1]) U2RCIE (IE2 [3])

U2RCIP (IP2 [3]) UXRXREG

Hinh18-11:Cblu t r YUART e h dn

185.2Cblu h3nh s d_ng b, nhdn c¢c, a ngoVYi

C8§c b€ ¢ thiJt I dp b, nhdn ngoUi vi UART L€

1. Bdt ngodi vi UARTX:

T Thi Jt I dp bit UxON (UxSTA [7]) I °n m ¢ ca

2.X8c L nh chiQu d. 1i u cho c8c cho©n RXx (cl

1 XéabitDh RC [ 0] LW cblu h3nh ch®n PORTC [0]/ RX
9 X-a bit DIRB [2] LW cblu h3nh ch®n PORTB |
9 X-a bit DIRB [0] LW cblu h3nh ch®n PORTB |

3.Cblu h3nh t ¢ L, Baud:
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UART

T

D.a tr°n t ¢ L, Baud mong mbit UXBRHYWXQONI g
[ 3:0]) v° UxBRL. Vi cmi\#8Bh to&n t ¢ L, Ba

4. Cho ph®p ngdt nhdn n/Ju mu'  n s’ d. ng ngdt:
9 ThiJt I dp c§c bit UxRCIE (l1E2[1], |E2][ 3]
T ThiJJt | dpgldst €b*thig°gqua c8c bit UxRCIP (IF

5. Cho ph®p b, nhdn hodt L, ,6 ng:

9 Thifgt I dp bit UxRXEN (UxCON [5]) LW cho p

6. Ch> n chJl L, nhdn khung d. li " u 9 bit:

9 Thi/Jt I dp bit UXRX9EN (UXCON [4]) LW ch n

7. Nhdn d. | i u:

T KiwWm tra ¢ UxRCIF. NJu ¢ UxRCIF b3ng 1
Le ¢ L' ¢c theo th t sau:

on ¢ thanh ghi UxSTA LW I bly gi 8§ tr  bi
hay |, i tr"n (overrun).
on ¢ thanh ghREG _L 8bitd Biy IUix RuX.

Chay:

T NJu t h&XRKREGh® ¢ L ¢ tr € cUXKShTIA [t hc® tghiaSn|ht rg h
bg&o |, i khung v~ bit th_ 9. ¢, a khung d. | i’

f Khi ¢c8c khung d. I|i u L€ ¢ nhdn |i°n t]c.

18.5.21C8c ¢ | i

B, nhdn WaiRTc'c-b8§o | i |7 ¢ 1,i khung truyQ
f C RKKEch®™ ra | ,i bit.lstiopbict, as tkohpu nxg[ yt rruay Qk

L€ ¢ gi § tr 0 thGéatrvs RIFEChUx L®re¢ odmppnlhb
thanh ghiUxRXREG.

§ C UxRXOV ch”® ra c¢c- 2t nhblt m t khung d.
nhdn L« Lfy m” b nhdn vXn tiJlp t_ c nhdn
UXRXREG L€ ¢ L ¢ th3® ¢ UXRXOV L€ ¢ tzcht
UXRXEN (UXCON [5]).

Chay:

f ¢ RXOVkhlng thW h' x-a tr_ c¢c tillp

© 20142015ICDREC ~ SG8V1-H€, ng d%Xn s d_ ng 160











































































































































































