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Chuwong 1: Gidi thi¢u

1.1 Giéi thiéu

TMLABS51 1a kit phat trién hoan chinh vé k¥ thudt, rat nhiéu tinh niang va dé s
dung cho ATMEL 89S51/52 va AVR Microcontroller. V61 TMLABS1 Nguoi
dung khong phai ban tam Vé phan ctng, ma tap trung vao cac ung dung phan
mém. Pay 1a mot cong cu rat tuyét voi dap trng moi nhu cau cho nhitng k¥ su giau
kinh nghiém ciing nhu ngudi méi bat dau.

TMLABS51 c6 thiét ké mot Header ISP chuan 5x2, cho phép ngudi dung cé thé sir
dung cac cong cu lap trinh va go 16i khac nhu ICE52 Emulator, SP200S Enhanced,
AT89SXX...theo chuan ISP, vi vy khong can thao chip. Ban chi can viét chuong
trinh --> bién dich --> nap va két qua s& chay ngay, khong can phai ban tim gi
khéc.

TMLAB51 duoc tdi wu thiét ké theo kiéu modules, cac module doc 1ap duoc ndi

hodc ngat véi MCU thong qua cac Jumper hodc ngudi dung tu do tuy bién cac két
noi gitra cac module dén MCU bang cach sir dung cac day cam don da dung.
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TMLABS1

B051 DEV.BODARD

LEE T-8SEB

pai30
m.ﬁi}
Ful

Sb Mo ta S6 Mo ta

1 | /O external output 11 | DS1302 RTC module

5 | I/O Portl and Port3 12 | 16 single LED module

3 | 40P chip ZIF socket 13 | GLCD12864 module

4 | Power module 14 | 8 -digital display module

5 | ISP programmer 15 | LCD1602 module

6 | Resetbutton 16 | RS232 communication module

7 | DS18B20 thermometer module 17 | NE555 PWM module

g | IR Remote control module 18 | I2C 24Cxx communication module
9 | 8 button module 19 | SPI 93Cxx communication module
10 | Buzzer module
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Chuong 2
Cai dit phan mém va cong cu
Programmer/Debugger

2.1 Cai dit phan mém

Keil uVision IDE 1a mot phin mém nén tang phat trlen dura trén window, két hop
manh mé& bién soan chuwong trinh, quan 1y Project, va rat nhiéu céng cu hitu ich.

Keil pVision IDE hd tro tat ca cac cong cu nhu C/C++ Compiler, Macro
Assembler, Linker, Library Manager, and Object-HEX Converter...

Phan mém Keil ¢51v812 c6 trong dia CD kém theo. viéc cai dat rat don gian nén
khong can ndi chi tiét. ban chi can chay file ¢51v812.exe trong thu muc Sofware
va lam theo hudng dan mdc dinh ctia phan cai dat la duoc.

Setup Keil C51 Version 8.12 (%]

Welcome to Keil p¥izion3 DZ KE I E

Releaze 1/2008 An ARM® Company

Thiz SETUP proagram inztalls:
Keil C51 Yersion §.12

Thiz SETUP program may be uzed to update a previous product installation.
Haowever, pou should make a backup copy before proceeding.

It iz recommended that you exit all wWindows programs before continuing with SETUP.

Follow the instructions to complete the product installation.

| Mext »» | Cancel

Tiép tuc nhin next vai 1an cho dén khi qua trinh cai dit hoan thanh
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Sau d6 hién ra bang thong bao hoan tat cai dit, nhan Finish qu4 trinh cai dit thanh
cong.

2.2 Cong cu Programmer/Debugger

TMLABS I-YI khél}g tich hop mach nap on board, viéc lap :crinh thiét bi dén chip
dich dugc no6i qua dau ISP 10-PIN (5x2), so d6 chan dugc thé hién nhu dudi day:

JP2 JUMP2PIN

SK1
P15(MOSI) 1 2 |vecce
LED 3 i
RST 5 6
P17(3CK) 7 3
PI6MISO) 9 [ 10
CON10A —_

ISP EXT 10 PIN

Sau ddy chiing 10i gidi thiéu nhitng cong cu Programmer/Debugger tuyét voi cé
thé sur dung twong thich voi TMLABSI1-V1.

1) ICES2B Professional 51 Emulator
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Mo ta ngin

Giao dién USB 2.0, mé phong thoi gian thuc tat ca cac tinh nang ciia MCU ho
8051/8052 tiéu chuan cia ATMEL, WINBOND, DALLAS, INTEL, SST,
PHILIPS

HJ tro chay truc tiép trén Keil developemnt environment

C6 kha nang nap qua giao thtrc ISP cho 51 MCU va AVR MCU

Khong chiém tai nguyén MCU dic biét 1 I/O va timers, c¢6 kha ning chay full-

speed,

single step, step runs, breakpoint set / disable

Tinh nang sang tao:

Lién két hoan hao trong Keil developemnt environment dat tdc do thuc su
USB 2.0 ma khong can bat ky thiét 1ap nao

HO tro Reset bang phan mém ma khong can dén nut Reset cling,

Khong c6 jumper chuyen d6i mo phong / nap chuong trinh

Mo phéng phu h0’p va gan giii véi thiét bi cua nguoi ding, dugc ty do lya
chon dao dong ndi hdc dao dong thach anh bén ngoai tir 1 dén 40MHz.

Céch 1i v6i1 cac duong bus dia chi va dir 1i€u, hi€u qua trong viéc lam giam
su can thiép clia cac hoat dong dé tranh nhitng moé phong that bai khong
luong trudce.

Tich hop ISP dowload ddc quyén trong Keil (C6 thé nap chwong trinh truc
tiép trong 51 keil chip ISP download program)

Phan mém nap chuyén nghiép MeFlash hd tro nap chip qua giao thuc ISP,
hd trg 89S/AVR MCU co day du cac chirc ning cho read, erase, blank
check, encryption, buffer editing, automatic programming, etc.

CPU diéu khién thong minh, bao v€ qua tai va ngan mach, bao v¢ hi¢u qua
bd md phong va phan cimg USB may tinh

Giao tiép USB 2.0 (USB 2.0 that sy, khong phai USB to Serial)

Téc d6 nap va toc d6 chay single-step cao.

C6 thé md phong ATMEL, WINBOND, DALLAS, INTEL, SST, PHILIPS
va cac vi diéu khién khac twong thich 51 va 52

khong chia sé tai nguyén, dic biét khong dung cong 10, cong ndi tiép, cac
timers va cac tai nguyén quan trong khac, c6 thé hoan toan xem day la
mot bd moé phong thuc sy cac cong MCU;

Va nhiéu tinh ning hiru ich va tha vi khac

Pay 1a cong cu tuyét voi nhat ¢ thé Iya chon st dung cing TMLAB51-V1.

Chi tiét huéng dan sir dung ICE52B Professional 51 Emulator ban vui long xem
file kem theo trong CD-ROM.
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ICES2 e
FoRsimcu

2) SP200S Enhance Programmer
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« Gioi thiéu:

SP200S Enhance la phién ban ndng cao, Hé tro rat nhiéu logi chip so véi
2008 USB. Pac bié¢t Ho tro AVR va cho phép nap chip 8051/AVR qua dwong SPI

Giao tiép va cip ngudn qua cong USB, C6 thé nap qua duong SPI hodc Parallel
ho trg Microcontrollers ATMEL/SST/Winbond , HO trg 24, 93 Serial memory
ATMEL/Microchip/ST va cac hang khéc.

Rét t6t cho nhitng ngudi dam mé lap trinh vi x@r 1y, nhan vién bao tri thiét bi
Tinh ning phin cimg

« Nho gon de mang theo, tdc d6 nap cao, dung truc tiép trén laptop khong can
cap ngudn bén ngoai.

ZIF socket 40 pin hd trg 8pin, 20pin va 40pin

C6 san CPU, toc d cao, khong phu thudc vao cAu hinh may tinh

H6 tro ATMEL/WINBOND/SST's MCS51 Series Microcontroller

Ho tro 24Cxxx, 93Cxxx cia ATMEL / MICROCHIP / ST va céac hing khac

Hd tro nap qua giao thirc SPI cho ATMEL AVR series va MCS51 Series
(Chi c6 ¢ phién ban 200S Enhance)

Tinh ning phan mém:

« Giao dién than thién, Chuyén nghiép va day du tinh ning

« Ving buffer co thé soan thao va cic thao tic khac, hién thi dir liéu 8 bit va
16 bit

o st dung trén windows 98SE/2000/XP/ Vista/ windows7 va cac hé diéu
hanh khac

o Tap lénh day du bao gdém programming(nap) , read (doc), erase (Xoa),
blank check (Kiém tra chip tréng), verification (So sanh), encryption (ma
hoa, khoa dir li¢u- write lock bit), read and write fuse bit , read and write
configuration bit ...

« Chirc ning thong ké, dém sé 1an thanh cong / that bai

« Chtc ning automatic serial number doc déo dién ID ty dong cho san pham

« HO trg tinh ning Auto programming do ngudi dung dinh nghia

« Va nhiéu tinh ning chuyén nghiép khac
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SP200S Enhance Programmer sir dung twong thich véi TMLABSI1.

Chi tiét hwéng dan sir dung SP200S Enhance Programmer ban vui long xem file
kem theo trong CD-ROM.

Thien Minh Electronic Solutions Co.Ltd (TMe) WWWw.tme.com.vn




TMLABS51-V1 Trang 11 of 47

_Chuong 3
Huwong dan thi nghiém co ban

Chuong nay s& md ta cu thé vé chic ning cac Modules trén Board phat trién
TMLAB51-V1, bang cach minh hoa so do nguyén Iy cua cic Module, chu thich
cac diém quan trong khi thi nghiém trén ting Module, giai thuat cho cac chuong
trinh, cac diém chu y trong qua trinh s dung va trong dia CD-ROM duogc cung
cap cung véi san pham, chung t6i da bién soan cic chuong trinh miu cho timg
chtrc nang cuia cac module.

Trong cac chuong trinh mau ciing da bao gém cach huong dan bé tri phan cing va
phan mém dé hé trg nguoi dung, dit biét 1a nguoi mai bat dau.

O céac chuong trinh mﬁu chung toi déu c6 xay dung giai thuat cho timg chuong
trinh, dé nguoi dung nam bat va hiéu chuong trinh nhanh nhat tr d6 c6 phuong
phap tu duy lap trinh t6t. Pay la diém quan trong trong bai viét ndy va ciing 1 van
dé quan trong d6i véi nhitng nguoi hoc va 1ap trinh chuyén nghiép.

Ngoai nhitng chuong trinh mau, chiing t6i con kém theo trong CD-ROM nhiing
chuong trinh nang cao, dé nguoi dung cé thé hoc va phat trién t61 da kha nang lap
trinh cua minh.

Céc chuong trinh dugc xay dung trén ca hai ngoén ngtr C va ASM.

Theo board thir nghiém 1a thiét ké kiéu module, cdu hinh du an cta ban c6 thé da
dang vé6i sb luong 16n va cac Port ddu ra san sang cho két ndi véi thiét bi bén
ngodi. Cac phan cimg va phin mém sé& thudc vé sé hiru nguoi sit dung. Ngudi
dung c6 thé thay d6i theo nhu cau cta minh va rat ra két luan tir cac trudng hop
khéc tir nhitng vi du.

3.1 All I/O External Output Module

Tat ca cac I/O trén board phat trién TMLAB51-V1 dugc thiét ké dé dua ra bén
ngoai. Nguoi dung cé thé xdy dung cdc mach riéng ctia minh hodc mua thém céc
board mach chirc ning mé rong khac ctia chung toi dé tin dung céc tai nguyén cta
TMLABS51-V1.

Module nay bao gdm cac phan chinh sau:

v Tit ca cac 1/0 cta chip 40-pin (PORT0/1/2/3) dugc dua ra theo kiéu 20x2.

Thien Minh Electronic Solutions Co.Ltd (TMe) WwWw.tme.com.vn
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o
-

P11 1~ 40 ™o
P12 2 39 P07
P13 3 3802
P14 4 3717P03
515 5 36
P16 6 35 [P05
P17 7 34 P06
RST 8 33 [ P07
P30 51)0 gf EAZ
P31 RLE
P32 11-30 [ —poen
P33 1229 —pp7
P34 13 28 o5
P35 |14 271725
P36 15 26
P37 16 25 o3
XTALz | 17 24 P22
—— 18 23
GND X[ 19 22 —7p
——20 21

CON40A

Hinh 3-1 All I/O External Output Module

v' Ngoai ra TMLAB51-V1 con dwa ra I/O ciia Portl va Port3 theo chuin
10Pin (5x2), dé dang két noi mé rong giao tiep véi cac thiét bi ngoai vi
va de dang str dung v6i cac Module mé rong ciia TMe

SK2

P30
P32
P34
P36
VCC

P31
P33
P35
P37
0 GND

O N |W|—=
— |00 (DN

CON10A

SK3

P10
P12
P14
P16 7
VCC 9

2 P11
4 P13
6 P15
8
1

(6] [eM] B

P17
0 GND

CON10A

Hinh 3-2 1/O Portl and Port3

3.2 Chip Socket , dao dong va Reset
Module nay bao gdm cac phanh phan chinh sau day:
v" 40 pin chip ZIF socket.
v' Dao dong cho hé théng: Str dung socket dé dang thay d6i
v' Reset cho hé thong: AT89 c6 chan Reset phan cuc ngugc so véi AVR vi
vay st dung cdp Jumper dé lya chon Reset cho AT89 hoic AVR.
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P10 1 40 VCC
P12 Prom —  voe (39 P00 _
P12 3 | P1.1(T2EX)  (ADO)P0.0 33— poT
P13 4 | P1.2 (AD1)PO.1 37— P02
P14 5 | P1.3 (AD2)P0.2 ™36~ pp3 ~ VCC
P15 5 | P14 ( )P0.3 3 Pod
B16 7| P1.5(MOSI) ( )P0.4
P17 g | P1.6(MISO) ( )P0.5 R2
RST 9 | P1.7(SCK) ( . 4.7K
P30__10 | RST ( '
P31 1| P3.0(RXD) EAIVPP T35 ALE
P3o 2| P3.1(TXD) ALE/PROG [—59 PSEN#
P33 13 | P3.2 (INTO) PSEN 58— P27
P34 14 | P3-3(INT1) (A15)P2.7 5P
P35 5 | P3.4 (TO) (A14)P2.6 26 P25
P36 5 | P3-5(T1)L (A13)P2.5 55— P2g
P37 17 P3.6(WR) (A12)P2. 4 4 P23
sw XAz 78 | P3,7RD)  (A11)P2.3 55—y —
X1 XTALT 19 | 2 s s 222 —
11.0592 _GND_20 | 5\p (Agyp2.0 PP
C8 Cc9 ZIF40

22pF 22pF

Hinh 3-3 system clock, Reset and socket schematic

3.3 Module cap ngudn (Power Module)

Board phat trién thich hop voi mét nguén DC bén ngoai, Can luu ¥ cung cip mot
ngudn DC c6 dau cim loai 2mm véi cuc duong (+) bén trong, cuc am (-) bén
ngoai khoang dién 4p 7-12V dong téi thiéu 200mA.

Thien Minh Electronic Solutions Co.Ltd (TMe) www.tme.com.vn
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Nhan Power switch (SW1) thi toan bo board mach’ duoc cép dién, nhan 1an nira s&
ngat dién cho boad mach. Khi mach dugc cap dién, LED chi b4do ngudn
“POWER” s& sang Ién.

Module nay bao gdm céc thanh phén sau:
v Jack DC cap dién vao board mach.
v" Diode Chinh Iuu / bao vé nguoc cuc tinh, loc nguén va én ap 5V.
v/ Cbng tic ngudn.
v' LED chi bao ngudn

JP6 JUMP2PIN vce
~
S sw LD1
JK1 U1 78MOSF \ ] VDD vVCC
SN vee %] - & vee LED
3 D 007, 1 a 3 |+5V +5V_ 3 4 +5V
IN Sout T3
c5 |.ce © =—100nF lc4 Lc:? R4

100n 220/25V 100nF 100uF 470
1 T 1 T

Hinh 3-4 Schematic power modules

3.4 LED don Module
Led con dugc goi 1a Diode phat quang (diode phat ra anh sang) la mét diode ban
dan c6 thé chuyén doi nang lugng dién thanh nang lugng anh sang.

Ciing giéng nhu diode, Led ¢6 mot d6 dan dién mét chiéu thong thuong, khi dat
lén Led mot nguén dién phan cyc thuan va phu hop Led sé sang, nguoc lai néu dat
lén Led mot ngudn dién phan cuc nguoc hodc khong phu hop Led s& khong sang
va c6 thé bi hong.

D0 sang cua LED ti 1€ thuan véi dong diéq thong qua no, ddi voi cac Led thong
thuong dong dién qua né khoang 10mA, néu dong qua Led qué 16n s€ lam hong

Thien Minh Electronic Solutions Co.Ltd (TMe) www.tme.com.vn
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Led, vi vay ban phai stir dung di¢n tr¢ han dong, dién tré han dong co thé duoc tinh
theo cong thuc cua dinh luat ohm:

R=(E — ULed) / Iled

(E: Di¢n 4ap cung cip)

Cac led thong thuong (Khong phai 1a Led cong suat 10n, siéu sang...), dién ap cua
Led dan bao hoa 1,4 ~ 2.1V, dong qua Led 5 ~ 20mA.

1) Thanh phan Module:
v' 16 LED don.
v" Header 9pin J2

D00 R29 470
4_DO1 R30 470
4+—D02 R31 470
4 D03 R32 470

D04 R33 470

P00

LED

VCC3

U o 0 Y ¥ " 0
LR NN NN M N M

Hinh 3-5 Schematic of Single LED Module

2) M6 ta Module:
v' 16 LED 14 khi cac I/ O dién ap dau ra murc thap.
v' 8 LED duoc ndi truge tiép véi PORTO (P0.0 dén P0.7) cuia MCU, 8
LED con lai duoc ndi qua Header 9pin J2, mdi LED dugc diéu khién
boi mot Jumper riéng biét két ndi véi cac bit cia PORT2 (P2.0 dén
P2.7), mot jumper con lai dé lya chon céip nguén cho 16 LED.
v' Khi module nay khéng st dung né dugc dé nghi ngat két ndi cac bit

tuong ing dé tranh giy ra sy gian doan khong can thiét.

Thien Minh Electronic Solutions Co.Ltd (TMe)
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3) M6 ta chuong trinh thi nghiém:
Trong phan nay trinh bay 2 vi du vé Led don:

Vi du 1: Chuong trinh chép :téc cac Led don ¢ Port PO va P2, Led on 300ms, Off
300ms. Ttrc 1a Led bat va tat lién tuc, khoang thoi gian 300ms.

Vi du 2: Led PO va P2 ting Led chay tir phai sang trai roi tir trai sang phai, vong
1ap vo han.

4) Giai thuat:
Giai thuat Vidu 1:

PO, P2 Port
initialization

r—

PO, P2 port to
send low All LED lights

v

Delay 300ms

v

PO, P2 port to
send high All LED off

!

Delay 300ms

L |

Giai thuat Vi du 2:
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( Start )

Set initial Set initial
output value FEH output value 7FH
Set shift times Set shift times

Sent to PO, P2 port output Sent to PO, P2 port output

Delay 300ms Delay 300ms
The left one,
low compensation "1" Delay 300ms

Has been
shifted 8 times?

Has been
shifted 8 times?

Close PO, P2 display Close PO, P2 display

Delay 300ms Delay 300ms

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX1 LED, Example A5I\EX2 LEDXS8 va
Example C51\EX2 LED, Example C51\EX2 LEDXS

Thien Minh Electronic Solutions Co.Ltd (TMe) WwWw.tme.com.vn




TMLABS51-V1 Trang 18 of 47

3.5 Buzzer Module ) o .
Module chu yéu trinh bay 1am thé nao dé kiém soat mdt Buzzer bang MCU.

1) Thanh phan Module:
v’ Buzzer
v Jumper JP25

JP25 vee

JUMP2
™
P37 f ! R48 — 4.7K Q9

3906

Bz1
BUZZER

R49
10R

Hinh 3-6 Buzzer module Hinh 3-7 Schematic of buzerr module

2) M6 ta Module:
v Buzzer két nbi toi pin P3.7 cia MCU thong qua jumper JP25.
v Khi module nay dugc st dung chac chin rang JP25 dugc két ndi, khi no
khong str dung hdy chic chin rang JP25 13 ngét két ndi
v' Khi Jumper JP25 & trang thai két ndi, ching ta co thé nghe thay tiéng
bip yéu ngay cé khi khong c6 chip trén board, d6 14 hién twong binh
thuong.

3) Mo ta chuong trinh thi nghiém:
Buzzer on 300ms(P3.7 ON) dong thoi P0.0 va P0.7 Led sanh sang.
Buzzer off 300ms(P3.7 OFF) dong thoi P0.0 va P0.7 Led tat.

Am thanh ctia Buzzer va Led sang bat tit lién tuc, khoang thoi gian 300ms

4) Giai thuat:

Thien Minh Electronic Solutions Co.Ltd (TMe) WwWw.tme.com.vn




TMLABS51-V1 Trang 19 of 47

Set number of cycles(T) Determine the number
Determine the work 300ms of cycles(T), Determine the
work 300ms
\ 4
Take anti-P3.7 P3.7=1
P0.0, P0.7 Led ON P0.0, P0.7 Led OFF
Delay 615ps Delay 615us
@ -
Yes

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX4_BELL va Example C51\EX4_BELL

3.6 Module 8 LED S6 7- Poan
1) Thanh phan Module:
Day chinh 1a module str dung tinh nang quét LED (Multi-digital Display.)
Module nay bao gdm céc thanh phan chinh nhu sau:
v 8 LED s6 7 doan.
v Jumper cho bit diéu khién va diéu khién segment.
v Mach lai dong.

Bl @303 @4 Q5 Q& @7 0@
PR BRTET AT RNED AN

A o) e Mo S| N | Wy

Hinh 3-8 digital LED control module

Thien Minh Electronic Solutions Co.Ltd (TMe) WwWw.tme.com.vn




TMLABS51-V1 Trang 20 of 47

vce2
Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8
3906 3906 3906 3906 3906 3906 3906 3906
P20 R14 —4.7K DIGT DIG2 DIG3 DIGA DIGT DIG2 DIG3 DIG4
Eg; 3 4 z g :._j_;_ — — — — — — — —
oo R = o S Y I I
P24 |7 8 R10_— 4.7
P25 |9 10 RO — 4.7
s 11 12 RE 7
P27 |13 14 R7_—4.7 " ° R ° 0 °
5 16 — dp gfedcba dpgfedcb
CONBX2 vecs Ds2 7SEGx4 03®S1 7SEGx4 03
14 _ . -
VCC —l— ("')LD‘O_‘— N| <t |* hl mlne N<l"\‘_
P07 |2 ! DP R15_,
pos |4 3 C_Rip—
I F_Rig—
Po4_|8 7 E_RIE—
P03 |10 9 D_R2z—
Pz |12 11 [T R
P07 1‘6‘ 12 B Rob—
P00 A
18 17 R

Hinh 3-9 Digital LED schematic

1) Mo ta Module:

+ MO ta Module:

v’ Viéc kiém soat segment cua LED s6 duoc két ndi vgi PORT P2 (T
P2.0 d¢én P2.7) cia MCU thong qua chuyén d6i Jumper J3.

v' Viéc kiém soat bit caa LED s duoc két ndi v6i Port PO (Tt P0.0 dén
P0.7) cua MCU théng qua Jumper J4.

v' Khi module nay dugc str dung, chung ta phai dam bao rang Jumper &
trong trang thai két ndi, khi khong st dung, chiing ta phai dam bao rang
n6 dang O trong tinh trang ngit két nbi dé khong 1am anh huong dén
hoat dong binh thudng cua cac module khac.

v Ban ciing c6 két néi LED véi port khac bang viéc sir dung socket giao
tiép. (Va lac nay, ban phai dam bao rang Jumper 13 ngat két nbi.)

v' 8 LED s6 7 doan sir dung anode chung.

4 Gioi thiéu so lugc thanh phan LED 7-doan

v' LED 7-doan bao gém bay Led don phéan thanh 7 doan va bén phai duéi
cuing cta thanh c6 mot Led thé hién ddu cham.

v' LED 7-doan dugc chia thanh 2 loai, cwc 4m chung (Led cathode) va
cuc duong chung (Led anode)

(1) Cau triic ctia Led 7 doan:
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DISPLAY

Trang 21 of 47

Common Cathode Display

A B c D E F G dot
rrrrrtrroa

> Y Y Y Y Y s

} cc) CC|
_4{ Common Anode Display

| A B CDTEF dot

| ! !

L zsff’zs%zsﬁzsﬁzjﬁzsﬁzs% 7

CA, CA,

(2) M6t s6 hinh anh cta Led 7-doan.
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(3) Bang ma font chit LED anode chung

Font

[« 7%
a

Segment

0 0COH

OF9H

]

OA4H

OBOH

L= s ]

99H

92H

[ e

82H

OF&H

=]

80H

[Tn ] R ws]

90H

88H

o

83H

OC6H

OA1H

86H

el Ll Bl el Ll il il

[T i e B B = =D = e T (e Y o T Y
O D= | O | D | D | DD e DD e = | = | S| Hy
[ e T Y e ) Y e Y (N Y e I I e B S =0 I e R e T B e T Y4
Ll == e ) - I Y I (e Y e O = [ = R N D= =T I = =
= o= lolololo|lo|lo|lolo|lo(=lolon
== D= = |||l e loloo|lo|o |0
[T = e I N = = = i = - ) Y I Ol e Y e T I T ¢}

|| o

8EH

3) Mo ta chuong trinh thi nghiém:
Chuong trinh hién thi cac so tir s6 0 dén s6 7 trén 8 Led 7-doan tir phai sang
trai.

1) Giai thuat:
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< Start >

First store site (RO = 40H)
Initial sweep set (R1 =FEH)
Set number of sweep (R2 = 08H)

Take the data to display

Check the
data segment code

Segment output to PO
Output bit code to P2

Bit code shift

Have shown
that 8-bit?

OFF the display

End

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX5 _7SEG va Example C51\EX5_7SEG
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3.7 Module Phim Péc 1ap, ngit ngoai

1) Thanh phan Module:
1) 8 nut ddc lap.
2) Header 8pin J5.

Trang 24 of 47

K1 SwW K5 SW
K1 - K5 -
— /=
P14 [V K1 K2 SW K6 SW
E 2 K2 K2 —— K6 e
P16 g ‘é K3 Tt —
P17 K4
paz | 7' 8 K5 K3 sw K7 Sw
—P33_| 91’1 12 [ K6 _ K3 == | |
P g o | e g s
15 16 » K4 SW 6 K8 Sw
CONBX2 - -
[ [ S S N

Hinh 3-11 Keys and external interrupt module

2) Mo ta Module:

v Tét ca cac phim duge ¢ mirc dién ap thap khi ching duoc nhan xudng,
va tr¢ khang cao khi ching dugc nha ra.
v Céc phim dugc két nbi voi PORT1 (P1.4 dén P1.7) va PORT3 (P3.2 dén
P3.5) cia MCU, khi chung dang st dung hdy chic chin ring cac
Jumper dugc két ndi, va khi chiing khong s dung hay chac chan rang
cac Jumper khong dugc két ndi.

3) M6 ta chuong trinh thi nghiém:
Trong phan nay trinh bay 2 vi du:

Vidu 1: Xac dinh cac phim riéng lé )
Khi mot phim (K1 - K8) dugc nhan, cac LED tuong tng cta Port0 (D0.0 dén
DO0.7) sang dong thoi Buzzer(P3.7) s€ phat ra tiéng bip.
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Nghia 1a: - K1 duoc nhan, Led D00 sang, Buzzer(P3.7) s& phat ra tiéng bip

K8 dugc nhan, Led D07 sang, Buzzer(P3.7) sé phat ra tiéng bip

Vidu 2: Ng:flt ngoai , ’

Str dung ngat ngoai cia MCU, sau d6 hién thi 1én 3 Led 7-doan, gié tri dém toi da
255.

Nhén Key K5 - &ém tang 1 ngat ngoai 0 (external interrupt 0)

Nhan Key K6 - dém giam 1,ngat ngoai 1 (external interrupt 1)

4) Giai thuat:
Giai thuat Vi du 1:

| Start |

Port initialization

key to
closing it?

Delay 20ms

Recognizing the
key to closing it?

Read the key
send to display

I

KEY flow chart

Giai thuat Vi du 2:
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( ) < interrupt > < interrupt )
St subroutine 0 subroutine 1

Set Interrupt Close INTO interrupt Close INT1 interrupt
Countis Countis
Open Interuig incremented 1 incremented 1
Whether the
interruption? LED display LED display

™ No
LED display Interrupt subroutine OpenINTO interrupt Open INT1 interrupt
( Retum interrupt ) ( Return interrupt '

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example A5S1\EX6 KEY, Example C51\EX6 KEY va
Example AS1\EX7 KEY INT, Example C51\EX7 KEY INT

3.8 LCD1602 Modules
1) Thanh phan Module:
Module nay bao gom LCD 1602 socket

JP8
CON3 CN16
™ GND 1

R47 1K _VCC 2 | Vss

B

N P20 4| Vee
= P21 5 |RS

P22 5 | RIW

Poo_7 | E
Po1_s | DO
P02_g | DI

P03 D2
91 b3

P05 D4
JP7 JUMP2 12| o

c
2
P06 13

P07 14 | D6

vcC 15 | b7
6

LED+

LED-
— LCD2x16 8BIT

Hinh 3-11 1602 LCD sockets Hinh 3-12 schematics of LCDI1602
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2) M6 ta Module:

v LCD1602 dang st dung Port2 (P2.0 dén P2.2) 13 bit Diéu khién, PORTO
(P0.0 dén P0.7) 1a dit liéu bit.

v Tit ca cac chan cua module dugc két ndi truc tiép véi MCU, va chi jumper
JP8 lwa chon két ndi dén P2.2 dé kiém soat no.

v" Khi man hinh LCD la khong st “dung, n6 dugc cho rang man hinh LCD
duoc 14y ra khoi socket hodc ngat két ndi JP8. Trong khi néu n6 duoc st
dung, ching ta nén tat cac module khéc, hodc nguoc lai man hinh LCD sé&
khong hién thi.

v Board phat trién c6 thé chon d6 sang Becklight ciia man hinh LCD hodc tac
bang cach lya chon JP7 két nbi hodc ngat két ni.

v' Datasheet 1602 LCD duoc bao gdm trong CD-ROM.

3) Mo ta chuong trinh thi nghi¢ém:
Chuong trinh hién thi hai chu6i dit li¢u trén LCD1602, chu6i dit 1iéu hién thi nhu
dudi day:

WELCOME TO
www.tme.com.vn

TMLABS51-V1
DEVELOPMENT KIT

4) Giai thuat:
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Written instructions
or address

Output data

End return

Flowchart write instruction or address

( initialize )

Yes

( Write data

Is busy?

Output data

A 4

( End retum

Write data flow diagram

Function set (0x38)
16 x 2 display
8-bit data, 5 x 7 dot matrix
Busy testing, times execution

'

Delay 5ms

On display,
no cursor (0xc0)

Delay 5ms

flowchart Initialization

Thien Minh Electronic Solutions Co.Ltd (TMe)

'

Setting the
input mode (0x06)

Delay 5ms

Clear display (0x01)

Delay 5ms

Exit to return

Trang 28 of 47
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< Busy detection

Read BF status

E=0

Flowcharts busy detection

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX9 LCDI1602 va Example C51\EX9 LCD1602

3.9 GLCD12864 va 1602 LCD Modules

1) Thanh phan Module:
Module nay bao gobm LCD 128x64 socket.

" R PR R e S R A

[FE S e L R e

Hinh 3-13 GLCD12864 sockets
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CN15
GND 1
VCC 2 | GND

Vo5 Vce

P20 _4 | VO
P21_5 | RS
P22 6 | RIW
P00_7 | E
PoT_g | DO
P02 o | DI
P03 10 | D2
P04 11 | D3
P05 12 | D4
P06 13 | D5
P07 14 | D6
P23 15 | D7
P24 16 | CS1
P25 17 | €S2
5| RST
VCC1g | Vee
20 LED+
LED-

LCD128x64

CEECECEEEEEEECECEEREECRECEES 10K

www.tme.com.vn
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Development System

-

Hinh 3-14 schematics of GLCD12864
2) M6 ta Module:

v/ GLCDI12864 dang st dung Port2 (P2.0 dén P2.5) 1a bit Diéu khién,
PORTO (P0.0 dén P0.7) 1a dit liéu bit.

v' Tt ca cc chan cia module duoc két ndi truc tiép vo1 MCU, va khong co
Jumper kiém soat n6. Khi man hinh LCD 1a khong str dung, n6 dugc cho
rang man hinh GLCD12864 dugc lay ra khoi socket, trong khi néu né duoc
st dung, chiing ta nén tit cac module khac, hoic nguoc lai man hinh GLCD
s& khong hién thi.

v' Board phat trién st dung cip dién tré R45(10K) va R46(4.7K) dé phan ap
cho dén nén Becklight.

v/ Man hinh GLCD128x64 dugc sir dung trong board phat trién 1 nhirng san
pham kiéu “ST7920” (véi chip select CS1 va CS2). Néu ban str dung cac
san pham khac, xin vui long kiém tra twong thich hay khong

v Datasheet GLCD12864 duoc bao gom trong CD-ROM.

3) Chuong trinh: Kem theo trong CD-ROM

3.10 RS232 Module

1) Thanh phan Module:
v' RS232 chip chuyén d6i cap dién ap
v’ cong giao tiép RS232 (port ndi tiép 9-pin)
v' Header JP9

Module nay cht yéu cho thiy cach cho MCU dé giao tiép véi cac thiét bi bén
ngoai nhu may tinh bang cach st dung USART module.
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VCC
U3 MAX232A
c12 C18 1uF
1UF 1
2|, C+
3
6, c1- C17 1uF
e oL car
X% ; 14 C2- 57 49
O—ﬁ - H T1I0UT T1IN T( X P31
o T20UT  T2IN 2 1
7 13 12 P30
O—ﬁ W R1IN  R10UT ﬁ RX[ 14 3
o R2IN  R20UT
8 5 16
O—4—X [ |enD vce CON2X2
T ¥ = vce
° 5 fT c19
o7 I 100nE |
SUB-D 9
Hinh 3-16 So do module giao tiép RS232
2) M6 ta Module:

v' Cac module ndi tiép két ndi thong qua hai jumper vao module USART cua
MCU bang cach giao tiép v6i P3.0 va P3.1.

v/ Hai jumper kiém soat cac két ndi cia module nbi tiép va MCU. Khi module
nay dugc su dung, ching ta phai dam bao rang jumper 13 trong trang thai
ket nbi, khi khong sir dung, dam bao rang cac jumper la trong tinh trang
ngat két ni.
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3) M6 ta chuong trinh thi nghiém:
Dau tién goi dén may tinh thong qua cong noi tiep RS232 chuodi ky tu:

welcome to www.tme.com.vn
TMLAB51-V1 Development

Tu may tinh cho dé nhan dir 1iéu gdi téi, khi nhan duogc cac dir liu duge gdi, sau
dé dir li¢u nay s€ goi trd lai.

Ghi chii: Cau hinh 9600 BAUD, 8 Data Bits, None Parity, 1 Stop Bit, None Flow
Control

4) Giai thuat:

Start ‘ Serial port tosend ) 1 Serial Receive

Set serial port mode 1
SCON= 0x50 Data sent to SBUF
Baud 9600

No
Send two sets of strings Output end?

Receiving
end?

Read SBUF
Yes l
Is receiving Clear output flag Clear receive flag
data? TI=0 RI=0
Data is then output End End
to the serial port

UART flow chart

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX12 UART va Example C51\EX12 _UART

3.11 Module NES55
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1) Thanh phan Module:

IC 555 1a mot loai linh kién kha phé bién bay gio véi viéc dé dang tao dugc xung
vudng va co thé thay doi tan s tury thich, v6i so do mach don gian, diéu ché dugc
d6 rong xung. N6 duge Gmg dung hau hét vao cic mach tao xung déng cit hay 1a
nhirng mach dao dong khac.

Module nay bao gdm céac thanh phan chinh sau day:
v IC 555
v Jumper J26
v' Bién tré VR 10K

VCC
R50 — 2K
1

o
J_CZO JP26
R51 U7 NES555 104p JUMP2
RSO
HE] K 7 DIS VCC 8 —
NESSS| | = £ 84 =
5 THR R 3 P35
Uz P2 | TRIG Qs
.’ ! = 10K GNDr__QVoM
% ioeg - c21

103p
=

Hinh 3-17 schematic of Module NE555

2) Mo ta Module:
v' Ngé ra IC 555 két ndi t6i pin P3.5 cia MCU thong qua jumper JP26.
v' Khi module nay duoc sir dung chic chin rang JP26 duoc két ndi, khi né
khong sir dung hay chic chan rang JP26 1a ngat két ndi

3) Mo ta chuong trinh thi nghiém:
IC NES555 tao ra tin hi¢u xung trén mot tan s6, C51 MCU truy cdp do tan so hién
thi trén LCD1602. St dung TIMERO va TIMERI1.

4) Giai thuat:
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‘ Start ) l TIMERO entrance | < TIMER1 entrance

v \ /
T Count + 1
Initialization system Reload timer value s rllow nfanl

v

No .

Set Timer/Counter @ ( Retum interrupt ’
Yes
Open the Timer/Counter
OFF Timer / Counter

No
Return interrupt

Yes

Read count value

Open Timer / Counter

h 4

Count processing
Converted to ASCIl code

\ J

LCD1602
Display frequency

Frequency counter program flow chart

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX16 _NE555 va Example C51\EX16 _NE555

3.12 Module Giao tiép SPI

1) Thanh phan Module:

Module nay chu yéu cho thiy phuong thirc giao tiép SPI théng qua viéc truy cp
vao cac thiét bi ngoai EEPROM 93LCXXX.
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Module niy kém theo céc thanh phan:
v' 93LCXXX EEPROM.
v' Header 4pin J6.

v ROM WORD SIZE lwra chon bang jumper.

P33
P34
P35
P36

Trang 35 of 47

U6
J6 93Cxx
CS 1 | IS
1 2 CsS vcC
SK 2
3 4 DI 3 | CLK NU
5 6 DI DRG
DO 4
7 8 DO VSS
CON4X2

Hinh 3-18 93LCXXX EEPROM Hinh 3-19 schematic of SPI Communication

2) M6 ta Module:

v Thong tin 93LCXXX EEPROM dugc kém theo trong CD-ROM. ,
v Cg’lc thong tin lién lac SPI Port 93LCX)§X: CS, SQK, DI, va DO duoc két
noi voi P3.3, P3.4, P3.5 va P3.6 cua cong giao ti€ép cuia MCU thong qua

Jumper.

v Khi module nay dugc su dung, ching ta phai dam bao rang viéc Jumper
dang ¢ trong trang thai két ndi, khi khong str dung, ching ta phai dam bao
rang n6 dang & trong tinh trang ngit két ndi dé khong lam anh huong dén

hoat dong binh thudng cua cdc module khéc.

v Khi str dung 93LCXXA (ROM SIZE la 8 bit), hodac 93LCXXB (la 16 bit),
cac Jumper WORD SIZE khong c6 tac dung. Khi st dung 93CXXC,
jumper quyét dinh chon WORD SIZE cho 8 hodc 16 bit.

3) M6 ta chuong trinh thi nghiém:

Chuong trinh ghi gia vao EEPROM 93C46 ¢ dia chi 0x00 va sau do doc lai gia tri
da ghi hién thi 1én Led 7 doan. Gia tri ghi va doc 1a cac s6 tir s6 0 dén s6 7 va hién

thi 1én 8 Led 7 doan.

Ghi va doc thanh cong, sé& hién thi tir s6 0 dén s 7 trén 8 Led 7 doan tur phai sang

trai.

4) Giai thuat:
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Write data ) ( Read data

Preparing to write data Ready toread data
Indata Outdata
Writes =0 Reads =0
DI=Indata&0x80 SK=1
Write data DI DB7 SK=0
SK=1 Outdata left a
SK=0 Outdata+DO
Indata left
Write number of +1 Reads +1
No
Reads =87
Yes
Write 1 byte of data Read 1 byte of data
Write command b
and address ) Busy detection
Write start bit "1" g
DI =1 o
Cs=1;
Write op_h code No
High two DO=1?
¢ Yes
Write op_| code
Or address the low seven SK=1;
SK=0;
CS =0;
Return
Command and address to write Busy detection
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. Prohibit write
System initialization operations
Write enable At the specified address
Erase all content Read 8 data

At the specified address A .
Write 8 data 8-bit digital display

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX17 93C46 va Example C51\EX17 93C46

Main program

3.13 Module giao tiép 12C
1) Thanh phan Module:

Module nay chu yéu cho thay giao thirc I2C thong qua viéc truy cap thiét bi ngoai
vi EEPROM 24CXX.

U4 VCC
24Cxxx
VCC —1
; NC VCC ? 7
Loubine iy sl oy o
SDA P35
104y 4 GND SDA 5 4 3

Hinh 3-20 24CXX EEPROM Hinh 3-21 I2C communication schematic

Module ¢ nhitng thanh phan chinh nhu sau:
v' 24CXX EEPROM
v Header 2pin J7
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2) M6 ta Module:

v' Théng tin vé 24CXX EEPROM c6 san trong CD-ROM kém theo san pham.

v' Cac cong giao tiép 12C SDA, SCLK cuia 24XX dugc két ndi toi cong 12C
P3.5 va P3.4 ciia MCU thong qua Jumper va do d6, né co thé duoc didu
khién boi phan cing.

v Khi module nay dugc sir dung, ching ta phai dam bao rang viéc Jumper
dang ¢ trong trang thai két ndi, khi khong st dung, ching ta phai dam bao
rang n6 dang & trong tinh trang ngit két ndi dé khong lam anh huong dén
hoat dong binh thudng cua cac module khéc..

3) Mo ta chuong trinh thi nghiém:

Chuong trinh ghi gida vao EEPROM 24C04 ¢ dia chi 0x00 va sau do6 doc lai gia tri
da ghi hién thi 1én Led 7 doan. Gia tri ghi va doc 1 cac s6 tir s6 0 dén s6 7 va hién
thi 1&én 8 Led 7 doan.

Ghi va doc thanh cong, sé hién thi tir s6 0 dén s6 7 trén 8 Led 7 doan tir phai sang
trai.

4) Giai thuat:

222 2

SDA=0 SDA=0 SDA=1
| scL=1 | | sce | scL=1 Write op_I code
‘ ‘ SCL pulse is generated SCL pulse is generated
SDA=0 SDA=0 $ l
SDA Positive SDA Positive
transmon occurs transmon occurs | SCL=0 | | SCL=0 |
SCL=0 SCL=0 SDA=1 SDA—O

S & b [55)
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Write 1 byte of data Read 1 byte data

SDA=Indata&0x80
SDA data is written DB7

Preparing to write data Ready to read data
Indata Outdata
Writes =0 Reads =0
SCL=1

¢ Outdata left
Outdata+SDA
SCL=1 ¢
SCL=0
l SCL=0
Indata left Reads +1
Write number of +1

No

No

Basic process

iic_start iic_start SenclaCCtsy
— = byte (read) 0xA1
Send address Send address iic ack
byte (write) 0xA0 byte (write) 0xAQ =

iic_ack iic_ack Write data
Address to send data Address to send data iic_noack

iic_ack iic_ack iic_stop

Write data iic_start
iic_stop

Single-byte read and write operations
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5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX18 24C04 va Example C51\EX18 24C04

4.14 DS1302 RTC Module
1) Thanh phan Module:
Module nay chii yéu thi nghiém giao tiép véi IC déng ho thoi gian thyc (Real
Time Clock — RTC) DS1302
Module ndy bao gdm céc thanh phan chinh sau day:
v" 1IC thoi gian thyc DS1302
v’ Jumper J8
v Thach anh dao dong 32.768K

Cc11
220/16V

VCC Us DS1302 =
 E—

1 8
2 | VCC1 VCC2 5™ scikg 1_P10
3 6

5

X1 CLK
c1e 704 3 P11
x2 10 RST P12
I1 O4p ™ tGND  RsT 6 E
= D CON3X2

32768KHz

Hinh 3-22 Schematic of DS1302 RTC module

2) M6 ta Module:

v" Datasheet cua IC DS1302 cé kém theo trong CD-ROM.

v’ Céc Port giao tiép CLK, 1/O, RST ciia DS1302 nbi t6i P1.0, P1.1 va P1.2
cua MCU thong qua Jumper.

v" Khi module nay duoc sir dung, chiing ta phai dam bao rang Jumper & trong
trang thai két ndi, khi khong sir dung, chiing ta phai dam bao rang n6 dang
& trong tinh trang ngat két nbi dé khong lam anh huong dén hoat dong binh
thuong cia cac module khac.

3) M6 ta chuong trinh thi nghiém:

Chuong trinh stt dung DS1302 va LCD1602 doc va hién thi nam, thang, ngay,
tuan, gio, phut, giay.

Nhén phim K1 va K4 chuong trinh s& 12 ngdy va thoi gian mat dinh dugc ghi trong
chip DS1302.

4) Giai thuat:

Thien Minh Electronic Solutions Co.Ltd (TMe) WwWw.tme.com.vn




TMLABS1-V1

‘ Write 1 byte of data |

v

Preparing to write data
Indata
Writes =0

No

Thien Minh Electronic Solutions Co.Ltd (TMe)

( Read 1 byte data >

Ready to read data
Outdata
Reads =0

|  scL=o

v

Indata right one
I0=CY

v

|  sci=

v

Write number of +1

Yes

[ scL=0

!

Outdata right one
IflIO =1
Outdata | 0x80

v

[ scL=t

v

Reads +1

es
Return

Read 1 byte subroutine

GNrite data (addressD

!

RESET=0
SCL=0
RESET=1

<Read data (add ressD

v

!

RESET=0
SCL=0
RESET=1

Write address (addr)

v

v

Write address (addr)

Write data
(Indata)

v

v

Read data
(Outdata)

SCL=1

RESET=0

v

SCL=1

RESET=0

Read 1 byte fixed address program

o)
Reads = 8?
Y

Trang 41 of 47
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—L

DS1302 initialize Read from DS1302
LCD1602 initialize Clock / calendar

' v

Read out data
Key scan Sent to the display

v

LCD1602 display

Retumn
Default clock / calendar

Data is written to DS1302

I Yes

Main program

5) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example ASI\EX21 DS1302 va Example C51\EX21 DS1302

4.7 DS18B20 Module cam bién nhiét d¢

1) Thanh phan Module: ’

Module nay chu yéu cho thay cach giao tiép cam bién nhi¢t do6 DS18B20 vdi
MCU.

V_C_C
JP5 JUMP! s | DS18B20
| P33 ” 1o g vee
PRI 1 8,%3
DS18B20 J___ 51
L—J =
Hinh 3-23 DS18B20 Module Hinh 3-24 DS18B20 schematic

Module nay bao gom cac thanh phan chinh sau:
v Temperature sensor DS18B20 socket.
v Jumper JP5 (St dung nhu mot switch).

2) Mo ta Module:

v' Thong tin vé DS18B20 duoc kém theo trong CD-ROM di cung san pham.
v Ngb ra cia DS18B20 di vao jumper JP5 dé két noi téi chan P3.3 cua MCU.
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v Khi module nay dugc sur dung, ching ta phai dam bao rang jumper JP5 la
trong trang thai két ndi, khi khong sur dung, ching ta phai dam bao rang
jumper JP5 14 trong tinh trang ngat két ni.

3) Mo ta chuong trinh thi nghiém:
Chuong trinh do nhiét d6 tir DS18B20 va hién thi Ién 6 Led 7 doan.
Khi phat hién DS18B20 khdng ton tai hodc c6 sy cd6 Buzzer s€ bao dong va Led 7

doan sé tat.

4) Giai thuat:

Write 1 byte of data

Preparing to write data
Indata, Writes =8

|

No

Thien Minh Electronic Solutions Co.Ltd (TMe)

i

Main to issue low

'

Delay <15ps
Main releases the line

¥

Indata>>1
CY sent to the DQ

v

Delay> 45us

v

Main releases the line
Delay> 1us

Yes

Read 1 byte of data

Ready to read data
Outdata, Reads = 8

|
v

Main to issue low

y

Delay <15ps
Main releases the line

v

Outdata>>1??
DQ=1, Outdata | 0x80

v

Delay> 45us

y

Main releases the line
Delay> 1us

Reads -1=07?

Byte read and write subroutines Sequence
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|

. 18B 20 initialization Skip ROM
18B20 initialization Operation (0xCC)

! Ye Y
Skip ROM A Read the temperature
Operation (0xCC) register (0xBE)
! No Y

Start temperature Temperature data processing
conversion (0x44) Buzzer alam Into the display buffer
‘ Digital OFF ‘
LED display, wait for the LED display

temperature conversion Real-time temperature
| ‘ Return ) l

Main program

5) Chuong trinh: Kém theo trong CD-ROM bao gom:

Example ASI\EX22 DS18B20 va Example C51\EX22 _DS18B20

4.12 IR Remote Control Receiver & Decoder Module

1) Thanh phan Module:

Pay chinh module thuc hién tiép nhan va giai ma vé diéu khién tir xa hong ngoai.
Hau hét cac thiét bi gia dung hién nay déu c6 chirc ning diéu khién tir xa nhu: TV,
dau DVD, diéu hoa nhiét do, quat dién. ..

TSOP1

vee |R6_—100 _]_c1o Voo
100rr_ GND)

JP4 JUMP2 | out

; = B TSOP1838
| R HErI'DT I P32 ﬂ -

Hinh 3-25 Remote decoding module Hinh 3-26 Remote decoder schematic

Module nay bao gém cac thanh phén chinh sau day:
v" B0 nhan diéu khién tir xa hong ngoai TSOP1838
v Header 2pin JP4 dé Iya chon giao tiép

2) M6 ta Module:
v' Thong tin vé chip mi héa hong ngoai tir xa 6121 duoc kém theo trong CD-
ROM.
v’ Céc dau ra cta bo thu diéu khién tir xa duoc két ndi vao céng P3.2 cua
MCU thong qua mdt Jumper JP4
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v Khi module nay dugc sir dung, hay chic chin rang jumper JP4 duoc nbi,
néu n6 khong dugc st dung dam bao jumper JP4 1a ngat. d€ khoi anh
hudng td1 cac module khac.

3) Chuong trinh: Kém theo trong CD-ROM bao gom:
Example A51\EX23 IR va Example C51\EX23 IR

Chuong 4
Chuong trinh nang cao ( Gom C va ASM)

O chwong 3 chiing t6i di trinh bay chi tiét vé cdch sir dung phan cirng, cdc chirong
trinh co ban va giai thudt dé nguoi dung sw dung va hoc tap mot cach dé dang,
nhanh chong.

Ngoai nhitng chwong trinh co ban ¢ chwong 3, chung toi con kem theo CD-ROM
nhitng chwong trinh ndang cao dé cdc ban thao khao, nang cao kién thic ciing nhw
kha nang lap trinh cua minh.

Chiing t6i sé kém theo nhitng hwéng dan bé ich trong thoi gian sém nhat.
Tdt ca nhitng chirong trinh dudi ddy cé trong CD-ROM di ciing san phédm.

4.1 PWM CONTROL LED

4.2 7SEG Move L
4.3 7SEG Move R
4.4 7SEG Move LR
4.5 7SEG Caption

4.6 LCD12864 4BIT
4.7 LCD12864 Serial

4.8 Buzzer Gun Sound
4.9 Buzzer Ambulance
4.10 Buzzer Fire Engine

4.11 0-99 Count, 0-99 Count Down
4.12 0-99 Count Down

4.13 STOPWATCH_7SEG
4.14 STOPWATCH LCD1602
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4.15 SIMPLE CLOCK 7SEG
4.16 SIMPLE CLOCK LCD1602

4.17 UNIVERSAL CLOCK 7SEG
4.18 UNIVERSAL CLOCK LCD1602

4.19 DS18B20 7SEG
4.20 DS18B20 LCD1602

421 STEP MOTOR Variable
422 STEP MOTOR KEY
423 STEP MOTOR IR

Chuong 5
Man hinh TFT+SD

5.1 TFT-TEST

5.2 TFT-SD

5.3 TFT-KEY-4x4

5.4 TFT-DS18B20

5.5 TFT-DS1302

5.6 TFT-DS1302-DS18B20
5.7 TFT-IR

5.8 TFT-IR-MOTOR

5.9 TFT-PHOTO-SST89ES516
5.10 SD-FAT-SST89ES516
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Chuc ban thanh cong!

Xin chin thanh cam on ban di sir dung san pham ciia chiing toi.

Chung ti ludn hoan nghénh céc ban ¢ nhiing y kién dong gop dé chiing t6i ngay
cang hoan thi¢n hon va phuc vu céc ban t6t hon.

Néu ban can bat ky thong tin nao lién quan dén san pham cua chung t6i. Hoic ban
muodn hop tac ti€u thu / mua hang. Xin vui long lién h¢:

. Cong Ty TNHH Giai Phap Pién Tt THIEN MINH (TMe)
« Biachi: 226 Tan phudc, F.6, Q.10, Tp.HCM
« Dién thoai: 08.39573224

« Fax: 08.6264 3029
« Web-site:  www.tme.com.vn
» Email: Ban hang: sale@tme.com.vn

H6 tro k¥ thuat: support@tme.com.vn
Giam dbc: tminh@tme.com.vn
« Gio' lam viéc: 7h30 dén 17h30 thir 2 den thir 7 hang tuan (chu nhit nghi)

TPHCM thang 07/2011
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