GIOI THIEU MCUs 8 BIT P89LPC932

LPC932

Bui Trung Hiéu
Webmaster: Khoa hoc va tuoi tré

Mo dau:

Véi muc dich gidi thi€u vdi cac ban nhitng MCUs ¢6 tinh ndng cao, tuong thich véi
8951 co dién, toi da 1an luot viét cac bai vé dong MCUs 8 bit cai tién ciia Philips
Semiconductors. Cac bai gidi thi¢u mang tinh goi mo, trong do, téi thuong dua ra cac chuong
trinh viét sin minh hoa va cac ng dung goi y dé ban d& dwa vao cac dé tai cia minh. Nham
tuong thich véi nhiéu device khac nhau, t6i ding ngén ngir C dé 1ap trinh (Keil-uV3-tools
¢51) cac ham khai bao chirc niang-ngoai vi dudi dang thu vién lién két nho include file
header.

Bai viét nay gidi thiéu voi cac ban MCUs P89LPC932, va cic ing dung clia no trong
diéu khién dong co, giao tiép may tinh, ...

8K ISP/ 5128 Timer
AP Data ;:::‘ LA
Flash EEPROM {16-Iit})

2 ~ ~ P Maragement
600% Accelerated C51 Co re|Sinmiely

Keypad/ Internal +2.5% i
Pattern Match T1.3728 MHz x; Capture/
Interrupt RC Oscillator Compae

''San phém nay dang c6 hang Sample (mién phi) dé ban dung thtr, dé nhan chip miu, ban c6 thé lién hé véi toi
theo s6 dién thoai: 098.3210.906 hodc qua email: buitrunghieu@khvt.com. (t6i dang c6 san pham dong goi
chan theo kiéu PLCC)



http://www.khvt.com/
mailto:buitrunghieu@khvt.com

Thanh phé HO Chi Minh, 24 thang ba 2006

Cac de muc chinh:

L. Gidi thi¢u chung cdc chire RANG CRINI: ......uuuennenevonnneinsarinssarisssanesssssosssssssssssssssssssssssses 4
1I. Cac CHIEC NANG CRINNca..nnennnnnnannnnennnnennnennnennenneennenssnessessssssssessssssssessssssssssssassssesssses 5
II-A.  Xung RRAIP: ...eceneeeenvnerossnrescnenene 5
II-B.  Ngiit va cdc migc ngat: ... 6
II-C.  Cac chirc nang twong tw P89LPC922: 7
a./ Cdc cong xuat nhap........ s 7

b/ Chirc ning tiét kiém nguon va quan 1y RAng MEgNgG St AUNZ: ...........ooeveeeeeeeeeeeeeeeeeeeeeee e, 7

¢/ Timer0va Timer I: ... e 7

d./  Dong ho thoi gian thuc RTC-Dong ho Watchdog(WDT): ...........cocovueiiiiiiiniiniiniiiiiicicciccne, 7

e/ Giao tiép FC: et et SR R R R RS S R SRS R SS e RS SR8 08 7

1/ Truyén thong noi tiep bat AONG DO UART ...........cccooieeiieiieeeeeeeeee ettt 7
II-D.  Cdc tinh RANG KRAO SAL: .aeeeeneeroneenorvroscurnsssrosennesnsnone 7
a./  Capture Compare Unit KCCU>: ........ccoeciiveiieeieeieeeieesieseeseesstesseesseesessesaesseessessessesssesssesssesseenns 7

i Xung nhip cho don vi so sanh-lwu thoi diém xay ra ra si kien<CCUCLK>: ...........cccoocoeeveeeven... 8

i, Hoat dOng co DAn CUA TIMEF: .........c..ccueeceeeeesiieiieiieieeeesee st et aeeae e saeesseeseeseesseessesssesseesseenses 8

T, SO SANN TGO FA: oottt ettt e be e e s aee s et e s st e st enseenseenseessensaeseenseensennnes 9

V. CAPIUIE NGO VAO: ... 9

Voo CREAD PWM: oo s 9

vi.  Cdc ngat ciia chirc RANG CCU: ... e 12

b./  Ngat ban phim <Keypad INIerFUDE>: .........c.ccoeieiiieiiee ettt ettt ettt e e 12

c./ S0 sanh analo@<COMPAFALOT™ ........cccuecuieeieiieieieee ettt ettt ettt e bt e bt e aeete e sneesneenaeenes 13

d./ B nho dit [igu EEPROM: ........ccoooiiiiieiieiiieiieeee ettt ettt 14

III.  Mach vrng dung va thi cong phfin CITIZ: eeeveevveessurncsssnecssssessssesssssessssssssssssssssnesansnsses 14
II-A. Mach tng dung: ........eeeeeveenene. 15
I1-B. Mach giao tiép giita P89LPC932 va mdy tinh qua cong truyén thong RS232: ........... 15
Phan tich mot ung dung don gian sir dung MCU PEILPCY932: ....cccvoiiiiiiiieneeeee e 16

V. Code ciia MPt SO CRILONG IR AOT GIAN: conveeeneeneeeeeresersresressessessessessessessesssssssssssens 16
Ve KBt IUGN: vunncrercrirscsissssisssssssssssssssssssssssssssssssssssssssnsssssssssssssnssssssssssssssssssssssssssesss 20
Lién hé MCU mau ditng thit (61 PRI):..u.eeeeceeeeeeeersereserscsesssssssesssssssessessssesssssssesssessess 20
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Gi6i thiéu MCU 8 bit PS9LPC932

Cdc hinh vé minh hoa:

Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh

1: Hinh dang ngoai dong gdi theo KiU TSSOP28 .......ceeevieireriirieirieesrissressresssresseessressressnes 4
2: Hinh dang ngoai dong géi theo Ki€u PLCC 28 ChAN........ccevueieiiueieiiieeesereeeesreeessreeeseseeessneee s 4
CHISYo e [0 ol [U (ol g t-Talo o= ool o - 1o Wo = o N 1= o F TP PPPPP 4
4: S d6 khoi cac chi’c NANg Clia PBILPCO32 ... cciieeii ittt n e e e e e e e n e e e e e e e e e e e e 5
5: Cac nguodn tao xung Nhip Cho P8ILPCI32 .....uuuuiiiieerieeerrniiieeeeerrrrssnnnsseesserersssnsnnseesseeessnnnas 6
LT I (o 7ol Lo N g o 1 0 R 8
7: Cach tinh tan s6 xung Nhip cho KNGi CCU .....uuuiiiiiiiiiiiiiiiiiieee e e 8
8: Don vi Capture-cach bat tin Ni€U NGOQi......ciiveeeiiiiirie et cccrre e e sbree e e e sares 9
9: Cach sinh tin hi€u diéu d0 rong XUNG (PWM) ......uuuuuuuunnriennnnnnnnnnnnan s eas 9
10: PWM sUr dung timer dé€m xu6ng, khong di XING .....ccccvvveiieiniiisiics e 10
11: Ung dung chlfc ndng PWM bat A6 XUNG...eeeeiiveeeeiiiieieeiiirieeescisreeeessissseeesssssneeesssnnneees 10
12: Chifc nang PWM sinh ra tin hiéu Sin sau khi qua mét bo loc don gian .......cevvveveeeevevnnnnnnn. 10
13: Timer d€m 1EN/XUGNG AOT XUTNQ c..vvvvrreeereeeeieeirrrereeeeeesssssssrrrreeeessssssssnrnreeesasssssnsssssnnees 11
14: Ch& A8 NGB 1a thaY GOi ...ecveiueeirieiieciee e eeeete et eesreeste e e seesaeesbeebesaeesbeesbeenresneesaeeneas 11
15: Chifc ndng Brake (Halt) Cla LPCO32..uuuuieiieeeeeeeiniiiieereeeeesssnnnsesssseersssnnnseesssssesssnnnnneeees 11
16: Cac ngdt clia ChlC NANG CCU .uuviivrieiirreeeiiieeesitesessteessssee e ssbeessbee e ssaessseessseeessaeesnnneeans 12
17: Chirc NndNng NGAt DAN PhiM .....veeeeiiee et e e s e e ere e e s be e s sse e e snaeeennneeens 12
18: SO A0 KNGi DO SO SANN...cuvuuiiiiiiiiiiietie et rr b e s s e e e e e e e e s s e e ea bbb e eeas 13
NSO~ 1V o11a] s Welale] a1 o Ve [ JAVZ- Lo TR =To JN=Y- 1 | 13
20: Céch két hgp chlic ndng PWM va analog comparator dé tao thanh bd ADC <tdi 16bit>....14
21: Cac tac vu cd ban cla viéc doc/ghi dif liEU EEPROM ........ceevvevveeereeeeeeeeeeessssssssssmssmmsmsmnn. 14
23\ = a ¥ e Ja 8 T I LT oo 15
23: Mach nap ISP cho LPC900 <Idy kit phat trién P8ILPC922 clia b0 MON> ......vvevveveecrreenne. 15
24: Ung dung diéu khién dong cd DC dung cAu H (MOSFET) ...ccveevueiueeireereeeeereesreesreeneeneens 16
25: Dau nhac khi bat dau ProJeCt MG ....ccvveeeiiiieeee it ciree e ssbre e e s seabreeeseans 16
26: Nhap chudt phai vao trinh soan thao dé include file header.........coveevveervceeeeieeeesree e, 17
27: Giao dién cta Code ArchiteCt ........cccoiiiiiiiiiiiicsi e 17
28: Cac chc ndng ho trg Cho PBILPCO32 ....uuuuurrurrnnninnninnnnnnnn s s s s s s s enssensneas 18
1 @r=Tol 1§ = Il o Yol T ¥ gl o] o1 £= T8 g Te [¥ (o e [V Ve XA 18
30: Két qua chuang trinh "Hello World!"..........uuiiiiiiie e e e 18
CH @ 3 Yol g TR = g TE=Yo 35 = Lol =1 o o 1 19
32: Chon Creat hex file ....uuviiiiiii 19
33: budng dan dén chugdng trinh nap va téc do baud giao ti€p <7200> .........ccccvvvvrreeerrnnnns 20

Cac bang sir dung:

Bang 1: CAc 10ai NGAt Cla MCU PBILPCO32 ...uueeiiiereieeiiireeeesiireesssssbeesssssssesssssssssssssssssesssssssnees 6

Trang 3 trén 20



Thanh phé H6 Chi Minh, 24 thang ba 2006

1. Gioi thiéu chung cac chitc nang chinh:

« PROLPC932 la san pham MCUs 8 bit ¢6 tinh ndng cao tuong thich véi 89C51 ¢ dién,
dugc thiét ké nho gon va khong doi hoi ngudn dao dong ngoai.
+* Pic diém nhan dang: Xem cac hinh dudi:

BP0 [ 1|
ocDPal [ 1]
EEINCMPLE0G0 [ 3 |
oCoPLT [4
DCBPLS [ 5 |
EETe1s [6 ]

VSS [7]
XTALLPSL [
CLEOUTATALIPA0 [ |
TIPS [10 ]
sDATRTIPLS [11
SCLTOPLY [12]
MosIP22 [15 |

MISOUP13 [14]]

(28] P71

[27] P2si0CA

26| PO.LCINIBEBIL
25| PO.2CIN2A/KED
[22] PO3CINIBEED
23] PO.4/CINIAKEH
[22] PO.5SICMPREF/KEIS
21| VDD

20 | PO.6/CMPL/EBIS
19 | PO.7TLEEIT
[13] PLOTED

[17] PL1RXD

[16 | P2.5/SPICLE
(15| P245%

OCBPLS [ 5 |

TETPLS [ |

vss [ 7|

KTALIPS1 | & |
CLEOUT/XTALYP30 [0 |
TWTTEL4 [1g |
SDATRTOPLS [11 |

n P17
[ 3 ] KB KPP0

[ 2] ocorza

[1 ]1crrzo
[25 ]P271CA

[27]P2sioca
[z | P vCINZE R ED

25 | PONCINIAKED
24 | PO3ICINIB/ERDS
23 | PO4/CINIAKBH
17| P0.5/CMPREF/EBIS
21| VDD

20| PO.5/CMP1KBIS

[19] PO.7TLEBIT

]
[i7]
]
]

2
MOBLP22
MISOWP2 3

BCLTHRP

o
SEPICLE

he]

[
[

P1.1RXIY
P1ivTXIY

Hinh 1: Hinh dang ngoai déng géi theo kiéu TSSOP28

Hinh 2: Hinh dang ngoai déng g6i theo kiéu PLCC 28 chin

So d6 khoi chire nang:

KEID
KBl
KEIZ
KBIZ o
KEIS
KBIS
KEIS

—
KBIT

CLKOUT

CMP2
CINZE
CIM2A
CIN1E
CIM1A

CMPREF

CWP1
T1

ATALZ

XTALT

|
|

-
j

PORT3

o

P89
LPC932

Hinh 3: So' d6 chirc ning cac chin giao tiép
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Gi6i thiéu MCU 8 bit PS9LPC932

| High Performance |
8KB Code 256 byte
. Flash P Data RAM .
' Internal Bus !
: 512 hyte | I
: Auxiliary RAM HART -
: 512 byte Data l
. EEPROM i :
' o B
: Port 3 :
== Configurable 10s -
! SPI .
I -~
! Port 2 .
<\ Configurable /0s !
! Real-time Clock/ !
1 System Timer I
| Port 1 |
"._E'-" Configurakle 1/0s i
: Bort O TimerD -~
' a ! .
\ Timer1
M- Configurable 0s mer -
I Y ———
! Keypad CCU (Capture/ |5~
! Interrupt Compare Unit) [——*
1 i ——— ————
: Watchdog Timer \
' and Oscillator =
' Analog -——
! ¥ Comparators |« —
1 e —
' Programmahble - ——
Oscillator Divider !
Fower Monitor )
+ (Power-0On Reset, :
Crystal or |—! Configurable -Dn&Ehm Brownout Reset) :
Resonator E Oscillator et Oscillator i

Hinh 4: So d6 khdi cac chire ning ciia PSILPC932

Nhin chung, PS9LPC932 c¢6 céac chirc nang twa nhu PS9LPC922 <ban co thé tham
khao chuyén trang “Sang tao cung Philips MCUs lan 2” dé biét thém vé MCU P89LPC922>.
Tuy nhién, MCUs nay c6 hd trg truy cdp RAM ngoai (512Bytes), SPI va chirc ning CCU
<Capture-Compare Unit>
1l. Cdc chirc nang chinh:

1I-4. Xung nhip:
MCU co 4 nguon xung nhip c6 thé lya chon va dinh cu hinh biang thanh ghi TRIM:

1.
ii.

1il.

1v.

Nguon dao dong ngoai tur thach anh <dén 12MHz>
Xung nhip tr mdt ngudn khac.

Dao dong RC trén chip (7.33Mhz)

Dao dong tir Watchdog (400kHz)

Trang 5 trén 20



Thanh phé HO Chi Minh, 24 thang ba 2006

RTCS1:0

xTAL[ > ':ﬂiggf"eq-
ed freq. »
XTAL2D= Low freq. I > RTC
CPU
FOSC2:0 Clock
— 0sC
> 5l pivm [CCLK > CPU
RC Oscillator
— L 4
(7.3728MHz) [ 2]
—_
Watchdog | wDT
Oscillator
e
400KHz
( ) Peripheral Clock PCLK
> [ 32x PLL J
L J v h J A 4 v L
ccu
Baud rate
» UART |« Timer 0 & 1 12c SPI
Generator

Hinh 5: Céc ngudn tao xung nhip cho PS89LPC932
II-B. Ngat va cdc mirc ngat:

a./ P89LPC932 c6 4 mic vu tién ngat khac nhau. Cac mirc wu tién ngit duge quy
dinh bdi 2 thanh ghi IPxH va IPx.
b./ 15 nguon ngat dugc cho nhu bang sau:
. — oo g Dia chi Bit cho phép s en < wu tién khi
Cac loai ngat Bit co ngat < Uu tién ngat L. g dang
Vector ngat héi ngat
vong Power
Down
P . 1 .
Ngat ngoai 0 1EO 0003h EXO0 (IEN0.0) IPOH.O, IP0.0 (cao nhi 0 Co
Ngét Timer 0 TFO 000Bh ETO (IENO.1) IPOH.1, IP0.1 4 Khoéng
Ngét ngoai 1 IE1 0013h EX1 (IENO0.2) IPOH.2, IP0.2 7 Co
Ngit Timer 1 TF1 001Bh ET1 (IEN0.3) | IPOH.3,1P0.3 10 Khéng
Cong noi tiép Tx va ES/ESR .
Rx1.4 TI & RI 0023h (IENO.4) IPOH.4, IP0.4 13 Khoéng
Phat hién yéu ngudn BOF 002Bh EBO (IEN0.5) | IPOH.5,1P0.5 2 Co
. WDOVF/ EWDRT .
WD Timer/RTC RTCF 0053h (IEN0.6) IPOH.6, IP0.6 3 Co
Ngét tmyén phat 12C SI 0033h EI2C (IEN1.0) IP1H.0, IP1.0 5 Khoéng
Ngét ban phim KBI KBIF 003Bh EKBI (IEN1.1) | IP1H.1,IP1.1 8 Co
Ngét tr bo so sanh CMF1/CMF2 0043h EC (IEN1.2) IP1H.2, IP1.2 11 Co
Ngit SPI SPIF 004Bh ESPI(IEN1.3) | IP1H.3,1IP1.3 14 Khéng
Tac dong dén
Capture/Compare Unit2 thanh ghi 005Bh ECCU(IEN1.4) | IP1HA4,IP1.4 6 Khoéng
TIFR2
Dur trit 0063h (EN1.5) IP1H.5, IP1.5 9 Co
Cong nbi tiép Tx3 TI 006Bh EST (IEN1.6) PIH.6, IP1.6 12 Khong
Hoan tat viéc ghi dit liéu 15 .
vao EEPROM EEPROM 0073h EIEE(IEN1.7) IP1H.7,IP1.7 (Thép nhi 9 Khoéng

Bang 1: Cac loai ngit cia MCU PS89LPC932
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Gi6i thiéu MCU 8 bit PS9LPC932

¢./ Ngdt ngodi: EINT
P8ILPCI32 c6 2 nguon ngit ngoai va thém cac ngat dugc quy dinh boi chirc nang
ngit ban phim. Khi ngudn ngoai c6 tac dong thay doi muc tryc tiép trén cac chan
ngoai vi, tac dong canh (1én hodc xudng) co thé giy ra ngit tiy vao su quy dinh
bdi nguoi 1ap trinh.
1I-C. Cac churc nang twong tw P§9LPC922:
Céu hinh cac chirc ning tuong ty PSOLPC922 ban xem lai chuyén trang: “Sang tao
cung Philips MCUs lan 2”; & day ta s& khong nhic lai chi tiét.
a./  Cdc cong xudt nhdp
Cong xuat nhap ché do Input Only <chi cho nhap-tré khang cao>
Ché d6 gia lap 2 chiéu <Quasi bidirectional>
Cuc mang ho
Day kéo.
Chtrc nang so sanh analog cua Port 0.

b./  Chirc nang tiét kiém nguon va qudn Iy nang luong sir dung:
Chtrc nang tich hgp nay nham tién ich cho ban str dung cac thiét bi Portable linh hoat va lau
dai.

c./  Timer 0va Timer I:
P89LPC932 c6 2 timer da dung dé ngudi lap trinh st dung linh hoat vao cac ung dung
ciia minh:
+Chure nang Timer/Counter duoc quan 1y boi thanh ghi TCON, TMOD, TAMOD
+5 ché do hoat dong: Mode 0, mode 1, mode 2, mode 3, mode 6 (PWM).
d./ Pong ho thoi gian thuc RTC-Pong ho Watchdog(WDT):
+Dodng ho thoi gian thyc tich hop vao MCU dé quan 1y hé thong thich ing véi diéu kién thoi
gian bén ngoai.
+Pong hd Watchdog dé quan 1y cac sy ¢ phan mém.
+Tuy nhién, ta c6 thé sir dung cac dong hd nay nhu 1a mot Timer doc 1ap.
e./ Giao tiég EC:
£/ Truvén théng néi tiép bat dong b6 UART
II-D. Cdc tinh nang khao sat:
Phén nay, ta khao sat mot sé chirc ning ma LPC922 khong ¢ hodc ¢ chuyén trang
“Séng tao cuing Philips MCUs” t6i chua nhac t6i.
a./  Capture Compare Unit <CCU>:
Pon vi diéu khién nay c¢é cc chirc ning sau:
+Timer 16 bit cé thanh ghi phu tro reload khi tran.
+Ngudn xung nhip co thé lya chon tan sé thich hop bang thanh ghi chia ty 1& tir 1 dén 1024
<10 bit> (gia tri 12 s6 nguyén giita khoang trén)
+4 kénh PWM/Compare c6 thé lya chon cuc tinh ngo ra.
+Luya chon PWM d6i xtmg/bat ddi xing.
+2 ngd vao Capture két hop dém sy kién va bo loc ngd vao.
+7 ngudn ngat (1 tran cd, 2 capture, 4 compare)

Trang 7 trén 20



Thanh phé H6 Chi Minh, 24 thang ba 2006

1g-bHHchadow reg.
TORIH - TORZIL

= Joco
[ _Jocc
= _Jocs

Timer > Compare -...D OCA
| Compare Channels A-D

16-BitCompare
Value

18-Bit shadow reg.
OCRXH - OCR=L

16-Bit Timer
Reload Register

owverfiow §
underflow

16-Bit Up I Down
Timer — 18-Bit Capture
ith Rel d Reglster ICRxH,L
Wi eloa —

Filter
10-Bit Dividar
Inferrupt flag x
TICF2x sat Capture Channels A,B
""' 32x PLL

ICHFx

Plaacs nofe: The Captures Inpuic ars campled svery PCLEK pearlod
regardiace of the cpesd of the CCU fimer

Hinh 6: Lwgc d khéi CCU

i. Xung nhip cho don vi so sanh-liu thoi diém xdy ra ra su kién<CCUCLK>:
+C6 thé str dung truc tiép tir xung nhip cua ngoai vi (PCLK) hodc tir xung nhip ngoai
vi qua bo chia trudc 4 bit tao thanh ngudn xung nhip cho PLL? sau d6 qua bd nhan 32xPLL
nhu hinh minh hoa 7.

Nhiém vu cua b chia trude 4 bit 1a dua xung nhip ngoai vi (~12Mhz) vao khoang
0.5Mhz-1Mhz, khoang tan sd hoat dong cua PLL, dugc nhan [én 32 lan, dé dat tan s6 xung
nhip vao khoang 16Mhz-32Mhz trong ché d6 PWM (d6i xtmg va bit d6i xtng) PLL chua 4
bit trén trong thanh ghi TCR21.

Sau do, xung nhip nay (PCLK hoac tir PLL) s€ dugc qua bg chia trudc cuia CCUCLK,
d6 1a mot thanh ghi ¢6 10 bit, ¢6 thé dinh gia tri bat ki trong khoang 1-1024

Tan sé Timer co ban ctia PWM / 2 #ofbits = T3n s§ PWM

=> & 32 MHz va d6 phan giai 10-bit:

32MHz / 1024 = 31.25 kHz
il 32x PLL Divider Timer
Tin hiéu xung nﬁjp phai trong tdm Tin hiéu xung nhip tai day phai

0.5MHz va 1MHz bé thua 32Mhz

Hinh 7: Céch tinh tin s xung nhip cho khéi CCU
it. Hoat dong co ban cua Timer:
Timer c6 thé van hanh & ché d6 dém 1én hodc dém xuéng béng bit TDIR2
(TDIR2=0->dém 1én, TDIR2=1->dém xudng)
Céc thanh ghi TPCR2H-TPCR2L, TCR20 cAu hinh cho cac ché do hoat dong ta chon.

? Phase lock loop: vong khéa pha, s& nhac t6i khi giéi thiéu vi diéu khién ARM7 32bit LPC2214
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Gi6i thiéu MCU 8 bit PS9LPC932

iii. So sanh ngo ra:

4 kénh ngd ra A,B,C,D c6 thé dugc diéu khién nho 4 thanh ghi 16 bit:
OCRAH:OCRAL, OCRBH:OCRBL, OCRCH:OCRCL, OCRDH: OCRDL.

Chtic ning ndy c6 thé dién dat mot cach dé hiéu 1a ta dat trude cac gia tri cho cac
thanh ghi 16 bit trén, cAu hinh céac chan ngoai vi phuc vu. Timer sé& dém 1én <hodc Xuéng>
dén khi ndo bang véi gi tri dat trong thanh ghi 16 bit s& xay ra sy kién do ta quy dinh & chan
ngoai vi.

Céc thanh ghi CCCRx c6 tac dong truc tiép dén hoat dong nay. Ta s& néi lai trong vi
du & phan sau dé r5 hon.

iv. Capture ngo vao:

Chtrc nang nay tuong tu nhu & vi diéu khién P89V51RD2 t6i da dé cap, ban xem lai &
bai giGi thigu vi diéu khién P89V5IRD2. Tuy nhién, diém tién loi nita 1a vi diéu khién nay c6
thém chirc nang: cho phep xay ra bao nhiéu xung tac dong canh (1én hoac xudng tiry cdu hinh
chon) thi capture 1 1an. Viéc dinh cu hinh nay dugc miéu ta & 3 bit: ICECx2- ICECx1-
ICECx0 cua thanh ghi CCCRx. S4 tac dong canh dugc phép capture 1 lan la: 1,2,3,4,5,6,8,16
(tuong tng gia tri to hop bit diéu khién [ICECx2- ICECx1- ICECX0]-1)

Thanh ghi gii® gia trj
16-bit.
TOR2H - TOR2L
|

Timer 16-Bit
Thanh ghi nap lai

Tran trén /
Tran duéi

] .

Timer 16-Bit hanh ahi Capt
2 ann gni Capture
dém lén/xudng 16 bit ICRxH,L
véi gia tri nap lai

ue e g Kénh Capture A,B

Hinh 8: Pon vi Capture-cach bit tin hi¢u ngoai
v. Ché do PWM:
Chtrc nang PWM c6 2 ché d6 hoat dong, Timer dém doi xtirng va khong doi xing.

Thanh ghi giir gia tri
16-bit
TOR2H - TOR2L
| |

Gia trj so sanh
16-Bit

Thanh ghi 16-bit
OCRxH - OCRxL

= =

4 Timer > gt so sénh? |
(Y: Pin=L / N: Pin=H)

4| Kénh so sanh ABCD

Thanh ghi nap lai
cho Timer 16-Bit

Tran lén/
tran xuéng

Timer 16 bit

dém lén/xudng
v&i gia tri nap lai

Hinh 9: Céch sinh tin hiéu diéu dd rong xung (PWM)
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PWM-Timer
Gia tri nap lai Q.-
N
’f%, <4
o
Gia tri so sanh : : . ‘
0000h i : i i i : i |
o iy . . A
Khéng dao
OCx B | o |____ | g

Hinh 10: PWM sir dung timer dém xudng, khong dbi xirng
Chu y rang: gia tri Timer duoc roi rac hoa, khong phai lién tuc nhu hinh trén.
Gia tri nap lai ! : . :
Gkt oo slnhE <= fc Bl oot oaacf 28 '_---4: --------- —4---2

Giatrjsosanhy --4-----

Gia trj so sanh
0000h

Hinh 11: Ung dung chirc ning PWM bit doi ximg
Céc tng dung co thé ké ra ¢ day:
+Piéu khién dong co budc.
+Chinh d¢ sang den.
+Sinh ra tin hiéu analog nhd mot bo loc RC don gian. <xem hinh minh hoa>. Ung dung nay
s& duoc gidi thiéu lai & phan chuong trinh vi du.
Pién ap sau Khi di qua
A bé loc diéu xung

Ngé ra diéu xung cia vi diéu khién — /\
P‘t

UL

hd

Hinh 12: Chirc nang PWM sinh ra tin hiéu Sin sau khi qua mgt b§ loc don gian
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Gi6i thiéu MCU 8 bit PS9LPC932

PWM-Timer

Gia tri nap lai

0000h

Ung dung:
+bicu khién dong co

Khéng dao

Pao

Hinh 13: Timer dém Ién/xudng dbi xirng

Gia tri Timer

1
|
|
1
1
1
1

<+—— Gia tri so sanh

<+——— Giatrjso sanh

Ngb6 ra PWM

Ngd ra PWM

1
|
1
1
! i
1 1
i
l :
A !
! |
k |
I
: i
! '
L '
'
! '
1
; |
1
! !
X '
L 1
H 1
] 1
1 |
1
! |
a 1
1

Hinh 14: Ché d9 ngo ra thay déi

Tin hiéu PWM thay d6i tiy theo gia tri so sanh dura ra & mdi kénh/chu ki.
Chirc nang Brake cua LPC932

Fhanh ghi nap lai 16 bit

TOR2H - TOR2L

Thanh ghi nap lai
cho Timer 16 bit

...S& dwa ngo ra [én 1 tiy theo
bits FCOx trong CCCRx

Thanh ghi 16 bit.
OCRxH - OCRxL

- Timer > gt so sanh |

| Kénh so sdnh A-D

Gia tri so sanh
16 bit

—~[_]ocp
~[] occ
] ocs
| oca

Timer 16 bit dém

1én/xuéng véi
thanh ghi nap lai

eu bit HLTEN trongd
hanh ghi TCR20 la

.xay ra sw kién Capture.

W hanh ghi Capture
16 bit IGRxH,L

swkién

C& ngit
TICF2x lén 1

'Kénh Capture A-D

—{_Jics
—_]ICA

Hinh 15: Chirc ning Brake (Halt) ciia LPC932

Chtic ning ndy to ra rat hiéu nghiém néu ta két hop véi chan Shutdown cia thiét b
dong ngat, tranh hu hdng thiét bi do qua dong/ap.
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vi. Cac ngat cua chire nang CCU:
EA(IENO.7)

ECCU (IEN1.4)

TOIE2 (TICR2.7)—]
TOIF2 (TIFR2.7)—]

TICIE2A (TICR2.0)—]
TICF2A (TIFR2.0)—]

TICIEZE (TICRZ.1)—]
TICF2B (TIFR2.1)—]

TOCIE2A (TICR2.3)]
TOCF2A (TIFR2.3)]

TOCIEZB (TICRZ.4)—]
TOCF2B (TIFR2.4)—

TOCIEZC (TICR2.5)—
TOCF2C (TIFR2.5)—

TOCIEZ2D (TICR2.6)—
TOCF2D (TIFR2.6)—

|

1 .
> - Tin hi¢u yéu caun
— D_A):} ) ngit géi t6i CPU

» Cic nguon ngit Khic

UUUUUQH)

$ENCINT.0
TUu
tién p ENCINT. 1
ngiit
g W ENCINT 2
L

Hinh 16: Céc ngit ciia chire ning CCU
Tat ca cac ngat déu co thé quan ly riéng 1¢ bang chuong trinh phan mém.

b./ Ngat ban phim <Keypad Interrupt>:

Chtic ning nay rét tién dung dé ban ché tao keypad. Tuy két ndi phan cimg quy dinh
xay ra ngit ¢ chan nao thi xay ra su kién twong tng. Vi du: P0.0 la tién, PO.1 14 Iui, P0.2 1a
sang trai, P0.3 1a sang phai, P0.4 la gip qua, P0.5 1a bo qua vao gio... tat nhién, xu hudng sir
dung cac giao tiép noi tiép dé tiét kiém day ndi dang dugc cac doi sir dung khong co gi phién
ha néu da thuc hién t6t. Mot tng dung nita tir chirc ning KBI c6 thé néu ra 1a dung dé khoa
password cho thiét bi st dung.

P0.0 B—
KBMASK.0— @
P0.1 B—
KBMASK.1—
P0.2 B—
KBMASK.2—
P03 B—
KBMASK.3—
P04 B——
KBMASK.4—
P0.5 B——
KBMASK.5—
P0.6 B——
KBMASK.6—
PO.7 B—
KBMASK.7—

PATN_SEL

D_ Keypad
Interrupt

Hinh 17: Chitc niing ngit ban phim
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c./  So sanh analog<Comparator>:

Mot diéu thuan loi cua P89LPC932 la tich hop san 2 bo so sanh analog. Churc nang
nay c6 nhiéu wu diém khi ta can lam viéc tryc tiép véi cac tin hiéu lién tuc va can so sanh
mirc ngudng ciia nd nham thuc hién cac chirc ning yéu cau.

cpq B6 sosanh 1

(P0.4) CIN1A
(P0.3) CIN1B B——
(P0.5) CMPREF B—
Vref

(P0.2) CIN2A m
(P0.1) CIN2B m

CMP1 (P0.6)

Phat hién chuyén murc

CMP2 (P0.0)

OEN2
Phat hién chuyén muirc

X Ngat

Hinh 18: So’ d6 khéi bd so sanh
Céc ngd vao analog c6 thé dugc cau hinh véi nhiéu nguon so sanh khéac nhau.

CPn,CNn,OEN=000 CPn,CNn, OEN=001
CINnA CINnA
COn CMPn
CMPREF CMPREF
CPn,CNn,OEN=010 CPn,CNn, OEN=01 1
CINnA CINnA
COn CMPn
Vref (1.23V) Vref (1.23V)
CPn,CNn,OEN=100 CPn,CNn, OEN=101
CINNB CINnNB
COn CMPnN
CMPREF CMPREF
CPn,CNn,OEN=110 CPn, CNn, OEN=111
CINnB CINNnB
COn CMPn
Vref (1.23V) Vref (1.23V)

Hinh 19: CAu hinh chon ngd vio so sanh

Khi t6 hop bit [CPn, CNn, OEN] = 100 hodc 101, cac ngd vao so sanh 13 hoan toan tur

do, khong can mirc ap chuén (1.23V).

C6 thé sir dung b so sanh nay dé bat line cho robot do dudng dung hong ngoai, ding

mach vi sai.

Mot cach dé 1am bo ADC dung chiic ning so sanh analog nay 1a dwa chan diéu xung
PWM qua mot bd loc thong thap <mach tich phan-lam tron tin hi€u> sau d6 so sanh véi muc
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ap vao dé co gia tri PWM xap xi tin hiéu vao = ADC.Céach lam nay t6c do ciing tuong ddi
cham.
beé cach de hinh dung, xem hinh sau:

Ngé vao so sanh

Ngé ra diéu xung

Hinh 20: Cach két hgp chitc ning PWM va analog comparator dé tao thanh by ADC <téi 16bit>
Ban phai chu y t6i1 cac thoi gian chuyen murc c6 nghia cua ngd ra so sanh de c6 thuat
toan phu hop. Tang duty cycle dan 1én dén khi ma thay d6i mirc ngd ra thi tao ngit va load
gia tri duty cycle hién tai lam tin hiéu chuyén d6i ADC. Y tudng nay khong qua phirc tap dé
thi cong. Chuic ban thanh cong!

d./ B¢ nho dir lieu EEPROM:

+Truy cap dugc tung byte <doc/xo6a/ghi>

+Dinh dang theo trang (64Bytes) hodc theo block (512Bytes).

+Truy cap nho 3 thanh ghi chire nang:
« EECON - Co bao ngit, 2 bit cdu hinh ché do ghi/doc. Bit dia chi A8.
» DEEADR - 8 bit dia chi A0 - A7; dinh dia chi.
« DEEDAT - 8 bit dit liéu dé doc/ghi D0-D7; chira dit liéu.

Tac vu doc Tac vu ghi/dien

START | [ START

DEECON

DEECON

DEEADR DEEDAT

[nterrupt
EEIF =1

DEEADR

DEEDAT Interrupt

EEIF =1

END ] [ END

Hinh 21: Céc tac vu co ban cia viéc doc/ghi dit litu EEPROM

III. Mach vmg dung va thi céng phan cimng:

Do thoi gian han ché, PC lai méi bi hu phan cimg nén t6i khong thé thi cong mach layout
va ban PCB cua mach ung dung, mach giao tiép, tuy nhién, vdi mach LPC922 da co, t6i phat
trién thém dé ban c6 thé lap trén Break-board ing dung ngay.
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II-A. Mach vng dung:

P2[0.

Q Iyt
) _ g
KHOI MCU + CONG LAP TRINH )
i : ol 19958 PSILPCY32
1 _?%11 S-ainy
Ex I bnin
RST1 gagad
: aidd Prumxp 28809
3 osvDCRY _ J2RST_Jump LT | OEE §
1 R8T R3TP1S
lf L BIK
one = 'I”—)I + B iraipa s PO.J/CINIAKEIS
PO.5/CMPREF/KBIS
s _* PO.&/ICMP1/KBIS
| T 12MHz o PO.TTIKBIT
n|||—]| CLKOUT/XTAL
e}
33p "
3
Q
+5/DC o

PWR1
Q28A1015 4

©
&
a
Qo
=]
|
af]
a

P12

p‘f‘a"_lz‘_ SCLINP1
p"j—j'l— SDANTORS.3
4 103 ripie ©

13V DC

[

Q)
O
Z|

B

+3.3VDC

CAP PIEN 3.3V CHO MCU

Hinh 22: Mach ing dung dé nghi

1-B. Mach giao tiép glu"a P89LPC932 va may tinh qua cong truyén thong RS232:

CoNa

Npuén ngdé vao 9 VAC hay 9 .. Eoe
U1
D1 RS W7806C
Sikioor N Sour 2
10chmizw < l n e
+ G7 + CB C5 16 1
CONZ T 1000uw2sV ol T 100u o 104 TRAM NOI /O CHO MCU
CAP BIEN 5V

Mach nay duoc 1dy lai mach giao tiép giira PC va PS9LPC922 ctia bd moén. Xem hinh

sau:
U2A MACHUIQ\gAP CHUONG TRINH CHO LPC922
RX
VCC 74HC02
74HCO02 u2c LEDOA
LED1
10 NA  RST
R? >
22K
RTS
AN 74HC02 J3
vee R3 -
22K - TX ;
RST
ZSK = —
o A " PR vec o———s
RS =
22K 74HC02 (\)}CC CONG
U
U3
c4 9 MAX232 5 c3 _E c13
|j|+—| 1 = R 100u
c1+ 8 v+
C1- g —
DB1 2
—4q 11 0UT 1IN [H—
i 1 oTR —13g R1IN R1OUT H2—
o2
o—1—y RIS L Zd 12 out 2N H—DB——
o I d R2 IN R2 OUT [L—R2
o4 4 cos o)
o— c2- [0 v j_\l
e +H_L
O—
j_—lr— c6 2 o
DB9Female = 1u 4 VEE 1u

Hinh 23: Mach nap ISP cho LPC900 <liy kit phat trién PS9LPC922 ciia b mon>
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Phan tich mot ving dung don gian svr dung MCU P89LPC932:

Vin=24V
Vop=33V o 2
|
- PWM Q1
Ll ] DRIVER
DAVEGS | Ic
direction —e —| I
Q3 Q4
speed T2+ .
P8ILPCI32
- |
&t 05C. ]
T | DRIVE 04 GND
DRIVER
power ondoff o] R G2
1

Hinh 24: Ung dung diéu khién dong co DC dung ciu H (MOSFET)

Ngb vao speed c6 thé dung chirc ning so sanh (hoic ADC néu c6 hd trg nhu
P8ILPCI35), brake xdy ra thi set bit halt, huéng thay doi chiéu diéu khién dong co. Nat: On-
Off dung ngat ngoai dé dwa MCU tir power down sang ché d hoat dong va nguoc lai.

Ngoai ra, ta ¢6 thé sir dung chtic ning capture dé bt tin hiéu encoder hoi tlep van toc,
tin hiéu phan hdi dong dién vao bd so sanh analog (hodc ADC-néu c6). Giai phap diéu khién
dong co DC dung P89LPCY32 ciing chap nhan duoc.

Luu y rang trong mach trén, cac Driver chi 1a ting dém khuyéch dai cong suét.

IV. Code ciia mét sé chwong trinh don gidn:

Ban nén dung phan mém Keil-uV3 dé 1ap trinh, hd trg sin cuia CodeArchitect, giao tiép
ISP <chuong trinh nap> str dung FlashMagic.

Chuong trinh Keil-uV3 toi da noéi nhiéu dén trong cac bai viét vé vi diéu khién, trong
phan nay, t6i s& nhéc lai nhung véi tmg dung di kém cho PS89LPC932.

Dau tién, ta khoi dong chuong trinh Keil-uV3, tao mdt project mdi co6 tén 1a Hello, chon
Vendor 1a Philips, device 1a PSOLPC932, bang nhic tir hé thong:
RE

%Eile Edit Yiew Project Debug Flash Peripherals Tools SY©35 Window Help
PG & BRI D EE e %% % G -] g4
crwgQEREemm

@Iﬂ “|L""°J§&|Target1 jﬁm
Project Wiorkspace x|
-7 Target 1
visiona ]
\ ? ) Copy Philips LPC900 Startup Code to Project Folder and Add File to Project #
o |
B W ¥

b s
b

| Cutput indow

AT ¥ ¥ Build 4 Commanrd }, Findin Files 7 4l | »I_I
[ [ o R

[
Hinh 25: Dau nhac khi bat dau project méi

© Bui Trung Hi¢u, Webmaster: http:/www.khvt.com
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Nhiap OK, file Start900.a51 di duoc néi dén trong chuyén trang “Sang tao ciing

Philips MCUs 1an 27, & day ta mic dinh d3 dung tét.

Nhép vao

va MCUs hién thong bao 1én man hinh monitor.

ghi.

Ban nhap chudt phai vao man hinh soan thao dé chén vao file header khai bao thanh

2

(2

h

2
Select Al

| Insert '#include <REGI32.H>'
Go To Line

M
Cuklining ¥
Advanced k

Hinh 26: Nhip chudt phai vio trinh soan thao dé include file header
Code
Ban mé chuong trinh Code Architect Architect

j-'__'-'__itode Architect for Philips Microcontrollers - Not Saved _ |EI|_)=

File Project Tools Help

-

Quick and Easy Code Generation for Philips Microcontrollers
c°de Yersion 2.11

Architect Wincdows

Current Project: Not Saved Open Project | Save Project | New Project

1- Select the desired microcontroller and peripheral:

Start » 89LPC901

S9LPCO02

S9LPCO03 =

S9LPC904

S9LPC206

S9LPCO07

S9LPC203

S9LPC912

S9LPCO13

89LPC914

89LPC915

S9LPC916

S9LPCO17

S9LPC920

89LPC921 =
4 | Bl

*f'our Training or Congulting Partner: Embedded Systems Academy

Wi ARARAdRIL RAmm
Hinh 27: Giao dién ciia Code Architect

Nhép chudt chon device ban mudn st dung: 89LPC932
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I:Code Architect for Philips Microcontrollers - Not Saved =15 x]

File Project Iooks Help

Quick and Easy Code Generation for Philips Microcontrollers |
c°de Version 2,11

Architect Windows

Current Project: Not Saved Open Project | Save Project | Mew Project

1- Select the desired microcontroller and peripheral:

Start > 89LPCI32 > Watchdog
Capture Compare Unit
Clock
Comparators

Power Management
Real Time Clack
SPIL

Timers

UART

&) Help: How dio I select what T want? =
4 | _"_I

izt the *Code Architect' home page for info on the latest revision
it codeatchitect on

Hinh 28: Cac chirc niing hd trg cho PSOLPC932

Ban c6 thé tham khao thém tur chuong trinh Code Architect, & day toi léy vi du tao
giao tiép UART MCU-PC nén sé& chu y tdi chtic ning UART:
+Chon tan sb xung nhip h¢ théng cua ban, ¢ day t61 sir dung thach anh 12Mhz. CPU Clock
Frequency (Mhz)=11.0592Mhz.
+Chon mode 1.
+Tbc d6 Baud mong muén: gia sur toi mubn tde d6 115200, déng thoi chon may sinh tde do
baud dé tao xung nhip cho giao tiép UART.<Use Baudrate generator>
+Chon save Changes and Generate Code

+Chuong trinh s& ¢ két qua hién lén:

Start again
Scroll down to code

Open a seperate window containing uart. b
Open a seperate window containing uart.c

Hinh 29: Cac lua chon tir phia ngudi ding
Phai néi lai 1a cac file header twong tu nhu & LPC922, ngay ca viéc toi ldy chuong
trinh da viét cho LPC922, stra khai bao header (#include <LPC932>) 1a chay tot. Ban c6 thé
sir dung lai code toi da ding trong PS9LPC922 v&i goi v trén. Tdi tién hanh twong tw nhur trén
va ¢ két qua rat kha quan:

{' Hello - p¥ision3 - [Serial #1] _ & x|
&5 Ele Edit View Project Debug Flash Peripherals Iools Svcs window Help 1= x|
S| R RS EE %% % G ] dh

=@ & @ nE o e
pEOM TR0 e [BEvHOE=® »

Hello World! |

g of]

[ 514RTA00.. | )  MANC | Disassembly of  Serial 1

Name [vaue |

2 T et =
[ ol [ R
"Hello World!"
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7 , 9 LoAD
Chon cau hinh cho chuong trinh: Nhap chudt vao bi€u tugng: ## .

+Chinh stra thong so can thiét nhu tan so thach anh:
£ Hello - pyision3 - [C:'Keil ,PROBLEM",PBILPC932 \UART,

=121 x|

@Eile Edit Wiew Project Debug Flash Peripherals Tools SWCS  window Help

2= E $ BB o2 P A HELLOW] | ¢4 M
o= 1I
& Device Target | Output | Listing| C51 | 451 | BLS1 Locate | BLST Misc | Debug | Utiies |
Project Wiorkspac Philips F83LPCI32

EE Target 1 Htal [MHz):
E-£5 Sou
¥

[~ Use On-chip ROM [0x0-021FFF)

pemary Madel: | Small: wariables in DATA

Code Fom Size: |Large: BAK program [~ Use On-chip XRab [0<0-0:1FF]

[ BN K]

Operating system: | MNone

™ Use multiple DPTR registers

— Off-chip Code memaory — Off-chip #data memory
Start: Size: Start: Size:

E prom Ram

E prom Ram

J .- 1 . .

=/ Q|

— [~ Code Banking Start; End: [T farmeman ipe support
*|Build 1 . -
Barks: |2 « - |0=0000  J0<FFFF [T Save address extension SER i intemupts
0| — I I Bank Area: I I

compili

compili r______1 |
linking ak. Cancel | Defaults Help

===

*******!j
-

EEEE XXX

v Mol ac
EEEEEXEEES

[»

Prografl SIZ&: data-JZ.1 Zdata-0 code-11706
"Hello" - 0 Error{s). 0 Warning(s).

|4 nnm Build A Coarnrnand }\ Find in Files [‘ |I 4 |

| Cutput Window

of”

Hinh 31: Chon tan s6 thach anh

/£ Hello - p¥ision3 - I'PROBLEM',PEILPCI32, UART,

[ L7 cis [ o [ R

=l =]

@Eile Edit View Project Debug Flash Peripherals Tools S¥CS Window Help

BEEO SRR c|EE 0%k REE SN
I s for torgerrargee ﬂ

Device | Target Output | Listing | C51 | 451 | BLSY Locate | BLS1 Misc | Debug | Utiies |

Project Workspac - ]
— | Select Falder for Objects.. || Mame of Executable: IHEHU
Eﬁ Target 1
E-23 Sou
¥

& Create Executable; SHello

¥ Debug Information W Browse Information T Merge32K Hexfile

¥ Create HEX File  HEX Format: IHEX-BD Yl

=l =]

EEE T
-

d o

compili
linkins QK I Cancel | Defaults Help |

Progral SIZ&T data-J2.1 Tdata-0 code=1176
"Hello" - 0 Erroris). 0 Warning(s).

| Sutput Window

A ¥ fs Build 4 Command A Find in Files 1| ]

VoMol oo
¢ Create Library: SHello LIB [~ Create Batch Fil P
— After Make
¥ Beep When Complate [ Start Debugging =
3
™ Run User Program #1: I Browse... | —I_
= I Run User Program #2: I Browse... |
*|Build 1 ii
"|assemb]
compili

of”

Hinh 32: Chgn Create hex file

[ |7 ciEs [ o [ Rpw
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{'{Hello - p¥ision3 - [C:Keil', PROBLEM"PEILPCI3; = |5|i|
File Edit Wiew Project Debug Flash Peripherals Tools SWCS window Help =

S= =N ééﬁ Lol P N HELLOW] ~] a4 4

- 08 x

@ L 4 0 Dewcel Targetl Dutputl Llstlngl Ch1 | ARl I BL51 Locatel BL51 Mlscl Diebug  Utiliies |
Praject Warkspac [~ Configure Flash Menu Command *’H***“j
Eﬁ Target 1  Use Target Driver for Flash Programming

E-E3 Sou

I j Settings | Update: Target before Debugging

it e J Edt.. |

% Lse External Toal for Flash Pragramming

EE TP

Eommand:lc3 SPragram FilessFlash MagichF i EXE] | }
v omod oo
Argurments: I"DEVIEE[$D.$><] ERASE(DEVICE PROTECTISPIHEXFILE["#H" MOCHECK.SUMS NOFILL PROTE ok ok
™ Run Independent
o »

=R

*(Build A ﬂ
"|assemb]

compili
-é i?zﬁii: Ok I Cancel | Defaults Help |
% Program ITV6
3 "Hello" - 0 Error(s). 0 Warning(s). lj
3 4[4 ¥ | ¥ Build A Command A Find in Files IEN I)

o | ) L7 s O o [ R
Hinh 33: Pwong dan dén chwong trinh nap va toc do baud giao tiép <7200>

Sau d6, ban chi viéc két ndi vao mach phan cting, bdm vao biéu tugng nap mach
<load>, hodc m¢ FlashMagic, duong dan dén hexfile va nhép két ndi, moi chuyén s& ém dep.

Ban vao phan vi du cta Keil <Keil/C51/Example/Philips LPC9xx> s& c6 cac bai viét
san cho chuong trinh CCU, Hello, EEPROM, KBI, ... ban tham khdo thém, 10i stra lai cho
hop véi muc dich cta minh, cac doan code trén viét demo, hoan toan mién phi cho nguoi
dung véi moi muyc dich.
V. Kétludn:

Bai viét nay, to1 gidi thi€u voi cac ban nhitng tinh nang ndi bat caa LPC932, mot dong
san phdm MCU 8 bit c6 tinh ning cao, twong thich v&i 8951 ¢b dién. Tuy muc dich va yéu
cau cua tng dung, ban s& chon cho minh nhitng vi diéu khién thich hop.

Chtc ban thanh cong!
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