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HUONG DAN PHAT TRIEN N78E055A
TREN BOARD KIT AT89S52 V3

I. GIOI THIEU VI PIEU KHIEN N78E055A

1. Téng Quan
N78E055A 1a vi dieu khién 8bit thudc dong 8051 ctia hang Nuvoton, va cé thé thay

thé cho cac vi diéu khién dong 8051 cta hing khac nhu Atmel,...

So Vi cac vi diéu khién 8051 khac, N78E055A mang nhitng tinh ning ky thuat hién
dai va ndi troi nhu thach anh noi tbe do cao, tich hop nhiéu kiéu nap, khang nhiéu, chéng
on, gia ré.
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2. Tinh Nang
— Dong vi diéu khién 8bit ché tao trén cong nghé CMOS véi thiét ké chdng nhiéu,
tinh dién ESD/EFT.
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— Lo1 80C51 12T/6T (chay véi 12 hodc 6 xung dao dong cho chu ky may).
— Dai 4p hoat dong rong: 2.4 ~ 5.5V va tan so chay rong tir 4 ~ 40MHz.
— Tich hgp bo dao dong noi RC 22.1184MHz/ 11.0592MHz véi sai sb +1% & nhiét
d6 25°C va +3% cho toan dai nhiét d -40°C ~ +85°C.
— V& bo nhé Flash: 16KB APROM, 2.5KB ISPROM, 4KB DataFlash, véi kha nang
ghi x6a 10.000 14n va dit liéu con nguyén ven trén 10 nim tai nhiét do dudi +85°C.
— V& RAM c6 255B, bo sung thém 1KB XRAM (dung cac 1énh MOVX dé truy cap).
— Ngoai ra, con hd tro giao dién Bus bd nhé ngoai (Programe/Data) quan 1y t6i 64KB.
— H0 tro nap ISP duoc véi dai dién ap rong 3.0 ~ 5.0V.
— HO tro bao mat di liéu.
— Ngoai vi co:
e 3 X Timer-16bit.
e 5x3Bodém/ Bo dinh thoi 16 bit.
e 1 x UART song cong.
e 1xSPI
e 5kénhra PWM.
e 11 ngudn ngit, 4 mirc wu tién cho mdi nguon.
e 4 x Ngit ngoai INT (dang chan DIP40 chi c6 INTO va INT1).
e WDT, POR, HJ trg Reset mém, 4 mic BOD.
e (6 bo quan 1y ngudn cho ché do Idle va Power-Down tiét kiém dién.
— Dang dong goi: DIP-40, PLCCA4-4, PQFP-44, LQFP-48.

DPé c6 thé tim hiéu rd hon vé chtc ning, cach sir dung va thiét dat cho con
N78E055A, céc ban ¢ thé tai datasheet tai day.
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Il. TAINGUYEN PHAT TRIEN
1. Phan Mém
N78E055A ciia Nuvoton tuong tich voi tap 1énh 8051 chuan (MCS-51) cho nén moi
moi trudng phat trién, trinh bién dich, phan mém mé phong dung dugc cho chip MCU
8051 chuén thi déu dung duoc cho chip dong nay. Vi du cac phan mém Keil C (uVision),
IAR, Hi-Tech, SPKT-C (SPKT-8051),... Trong tai liéu nay st dung phan mém Keil C.

Ngay: 24/11/2016

Véi thiét ké mach (PCB) thi hoan toan twong ty nhu véi dong 8051 cua cac hang
khac. Cac phan mém thiét ké PCB thong dung: Altium Designer, Orcad, Eagle, Proteus,.. .

2. Phin Cing

Cong cu nap (mach nap): N78E055A duoc hd tro giai thuat nap bai hau hét cac may
nap rom da ning cua cac hing san xuit bo nap ROM ndi tiéng trén thé gidi nhu Xeltek,
Elnec, Hilosystems, Leap Electronics...

Ngoai ra hing Nuvoton ciing ché tao riéng cac mach nap c6 kich thudc nho gon, ré
tién ma hd tro kha nang nap duoc toan b cac chip MCU 18i 8051 ciia hang, gitip tién dung
ca trong qua trinh phat trién 13n san xuat. Mach nap Gang ciia Nuvoton cho san xuat hang
loat. Mach nap Stand-alone kiéu ISP/ICP:

— ISP Key
(For off-line operation, press to do 'Update Chip')

S W R
[ nuvoTon
. ISP-1CP '
Programmer

7 i AL

e o

Green/Red LEDs
(To show ISP result)

ISP Interface:

Pin-5: (PL) (Pull-low control)

Pin-4: RST (Reset control to 8051 MCU)
Pin-3: VCC (Power supply from target system)
Pin-2: DTA (Serial data to/from 8051 MCU)
Pin-1: GND (Ground)

Tai liéu tap trung vao viéc phat trién vi diéu khién N78E055A ciia Nuvoton trén
board mach thong dung kit AT89S52 v3 caa Minh Ha Group. B6 kit tich hop nhiéu phan
cirng co ban, giup ngudi moi dé dang trong hoc tap va ting dung sau nay nhu: Led 7
doan, lcd 16x02, ma tran phim 4x4, két ndi UART,...

C6 thé tai mach nguyén 1y cua board Kit tai day.
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So sanh chén cua vi diéu khién N78E055A (bén trai) va AT89S52 (bén phai). S6
lwong, Vi tri, chitc nang cua chan 2 vi diéu khién hau nhu 1a giéng nhau, chinh vi thé, ta
c6 thé dé dang phat trién N78E055A trén board kit cia AT89S52.

T2.p10 [ 1 ~ a0 [ | voo ~
(T2)P1.0 01 40 QVCC
e [ 2 % |l ovaaoe T2ZEX)P1.1[]2 39 [ P0.0 (ADO)
elm] = = B] gt P120]3 38 [1P0.1 (AD1)
Femrs [ 4 77 Lhn2. anz P1.3004 37 [1 P02 (AD2)
EErwMLpid [|5 35 [ ] po3 ap3 P1.4[C15 36 [1P0.3 (AD3)
masi wnez, 1.5 [] 6 35 [] o, ane (MOSI) P15 06 35 [1P0.4 (AD4)
miso, pwnes, 15 [] 7 34 [] ros. a0 (MISO) P16 017 34 [1 P05 (ADS)
seoux P, P17 [] 8 g m[res (SCK)P1.7[]8 33 [ P06 (ADB)
pst [ o D u[]rorna RSTO9 32 [1P0.7 (AD7)
el E 2 e (RXD) P3.0 [] 10 31 [ EA/VPP
popa [ = w0 [ ae (TXD) P3.1 00 11 30 [1 ALE/PROG
——— iy (INTD) P32 ] 12 29 [1PSEN
srreas [ I S (INT1) P33 []13 28 [1 P27 (A15)
mne [ N (TO) P3.4 ] 14 27 [1P2.6 (A14)
T.eas [ 15 26 [ | pes a13 E} P35 L] 15 26 L1P2.5 (A13)
o (WR) P36 ] 16 25 [1P2.4 (A12)
wmras [ s = L] P piz (RD) P3.7 O] 17 24 [ P2.3 (A11)
Ro.pa7 [ 7 # [ pzann XTAL2 ] 18 23 [0 P2.2 (A10)
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N78E055A pin configuration.

AT89S52 pin configuration.
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I11. HUONG DAN CAI PAT PHAN MEM KEIL C
B1: Tai phan mém Keil C tai https://www.fshare.vn/file/QQGEGWK2D6/

Ngay: 24/11/2016

B2: Giai nén tap tin vira tai vé:

B xeilc vs =18
|éOv| .~ Computer - Everything (D:) - Donrloads ~ Compressed ~ KeiC V5 + ~ [ [ searchreicvs \“—.]
Organize * Indudeinibrary v Sharewith » Bum  New folder =~ 0@
A Favartes Name - Date modified Type Size |
B Deskop ARM 12/11/2016 10:58 54 File folder
ot Downloads Crack 12/11/2016 10:59 SA  File folder
L Recent Places Keil 8051 12/11/2016 10:595A  File folder
%3 Dropbox

7 Libraries
[ pocuments
o Music
&= Pictures
B videos

@ Homegroup

8 Computer

€ Network

3 ttems

B3: Chay file c51v952.exe trong thu muc .../Keil 8051.
e Chon Next:

Setup Keil C51 Version 9.52 x|
- - . TH
Welcome to Keil p¥ision KE I L
Releaze 652013 Tools I:I}-' ARM

Thiz SETUP program installz:
Keil C51 Yersion 952

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

[t iz recommended that you exit all ‘Windows programs before continuing with SETUF.

Follow the instructions to complete the product installation,

— el ptisian Setup

<% Back

Cancel |
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e Tich vao “I agree to...” va chon Next:

Setup Keil C51 Version 9.52 ﬂ
- Tr
License Agreement KE I I
Fleaze read the following license agreement carefully, Tools I:l}" ARM

To continue with SETIP, vou must accept the terms of the Licenze Agreement. To accept the
agreement, click the check box below,

EMD USER LICEMCE AGREEMENT FOR ARM KEIL SOFTWARE DEVELOPMEMNT =
TOOLS

THIS EMD USER LICEMCE AGREEMENT ("LICEMCE™) 12 A LEGAL AGREEMENT
BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL EMNTITY) AND
ARM LIMITED (CARM™) FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICEMCE. ARM 15 OMLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
COMNDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICEMNCE. EI‘r’;I

W | agree to all the terms of the preceding Licenze Agreement

—  Kelptizian Setup

<< Back

Cancel |

e Chon thu muc chtra chuong trinh Keil C:

Setup Keil C51 Version 9.52 x|
Folder Selection KE I E
Select the folder where SETUR will inztall files. Tools I:I}-' ARM

SETUP will inztall pizion in the following folder.

To inztall to this folder, press 'Mest’. To install to a different folder, press ‘Browse' and select anaother
folder.

— Destination Folder

IE: Weel_wvh Browsze ... |

— pdate [ngtallation: Create backup toaol folder

v Backup old files to C:AEeil v5YEackup. 002

— el ptisian Setup

<< Back

Cancel |
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e Dién thong tin can thiét, sau d6 chon Next:

Setup Keil C51 Version 9.52 ﬂ

Customer Information DZ KE I E

Fleaze enter your information. Tools b}, ARM

Fleaze enter your name, the name aof the company for whom pou work, and pour E-mail addrezs.

Firzt Marme: I

Lasgt Marme: I

Company Mame: ITuIa S olution

E -mail: |““““““““@gmail. com

—  Kelptizian Setup

<< Back I [ Eh I Cancel

e Doi chuong trinh cai dat hoan thanh.

Setup Keil C51 Version 9.52 x|
Setup Status D KE I E
Z Tools by ARM

izion Setup iz performing the requested operations.

Inztall Files ..

[hztalling bMandDl.dll.

[

— el ptisian Setup

<< Back I i [ZH I Cancel
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e (ai dat xong, ta chon Finish:

Ngay: 24/11/2016

Setup Keil C51 Version 9.52 ﬂ

Keil p¥ision Setup completed DE KE I E

kil C51 Wersion 9.52 Tools by ARM

phizion Setup has performed all requested operations successiully.

[+ Show Release Motes.
[+ Retain current pvision configuration.

v Add example projects o the recently used project list.

—  Kelptizian Setup

[ i |E7ERsR Y] Cancel

B4: Crack phan mém Keil C.
e Sau khi cai dat xong phan mém, ta khoi dong chuong trinh bang shortcut
ngoai man hinh.
e Vao thanh cong cu File va chon License Management. ..

File | Edit View Project Flash Debug Peripherals Tools 5VCS  Window
] New.. CtrI+Nl|:1r:| NEEX Y IEEY
|5 Open Ctrl=0
VK| AR ¢S

1 Close
= Save Ctrl+S

Save As...
@ save Al

Device Database...

License Management...

Print Setup...
i  Print... Ctrl+P

Print Preview

Recent Files

Exit

10
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e Coppy doan ma code CID:

wnistrator | FlexLM License |

e Chay file keygen.exe trong thu muc “.../crack/keygen” ma ta giai nén &
B2:

-ioix

|%¢| | - Dowrloads ~ Compressed - KelC VS + Crack + keygen v |23 | search keygen @‘

Organize * Open Burn  New folder = ~ [ @

21 Mame - Date modified | Type | Size | |

- Favarites
Bl Desktop ':E__. keygen.exe 27/02/2008 5:42CH  Application
& Downloads

12 Recent Places
%% Dropbox

- Libraries
@ Documents
J? Music
=] Pictures

B videos
i\% Homegroup

;-;J Computer
‘E. Local Disk (C:)
. Everything (D)
L_L—;" CD Drive {F:)
—a System Reserved (

'Ghj Network: LI

E keygen.exe Date modified: 27/02/2008 5:42 CH Date created: 12/11/2016 10:59 54
. Application Size: 17,5KB

11
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e Paste doan CID code va chon nhu hinh, sau d6 chon Generate:

£ Keil Generic Keygen - EDGE

FYUII-TS

I Generate

e Coppy doan code & dong thir 3 va vao lai License Management caa phan

mém Keil C.

e Paste ma code vira coppy vao dong New license ID code va chon Add LIC.

License Management ll

Single-User License | Floating License I Floating License Adrninistlatorl FlexLM License I

r— Customer Information Computer D
Name:  [Ota GOD [CID: |CLKBR-RZICW
Company:  [Tula Solution Get LIC via Intemet... |
Email: I @gmail. com
Product | License |D Code (LIC)/Product variant | Support Period
Expires: Jul 2020

PK51 Prof. Developers Kit | FYUII-TSD3S-7C5J2-3M3NY-BMK35-B35YK
MDK-ARM Standard TRN2C-365RX-MILYD-H2ZMWR-0BDW2-YD2G3-LDVCG | Uninstalled

FYUI-TSD35-7CSJ8-3MINY-BMK3S-B29YK] Add LIC Uninstall... |

=
I

Close | Help |

Mew License |D Code (LIC):

" LIC Added Sucessfully =™

Nhu thé ta da crack xong phan mém Keil C, thé nhung, dé c6 thé str dung phan mém
nay ta can c6 thém 8051 driver dé cai thém thu vién cho chip cia nuvoton va sample code
dé thuan tién cho cong viéc lap trinh.

EEEEEEEEEEEEEEEEEEE———————
12
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C6 thé tai Nuvoton 8051 driver danh cho Keil phién ban méi nhét tai trang chu caa
Nuvoton hodc phién ban v1.08.

e http://www.nuvoton.com/
e https://www.fshare.vn/file/83HUK17NEOZP

Giai nén va chay file:
Nuvoton_8051 Keil_uVision_Driver_v1.08.6426.exe

Céc bude cai dit gibng nhu cai dit phan mém Keil C, cht y thu muc cai dat phai la
thu muc cai dit caa phan mém Keil C.

Dé thuan tién cho viéc 1ap trinh N78E055A ta can sample code do hing Nuvoton
cung cép, c6 thé tai trén trang chu Nuvoton hoic phién ban v1.02.

e https://www.fshare.vn/file/L5ORIZ6MDQO32

Sau khi tai xong sample code, ta giai nén ra thu myc dung dé lap trinh.
e Vidu: .../N78E0554/
Trong d6 chira cac thu muc con: Common, Startup, Include, Sample code

1o/
‘éc_)v | .+ Everything (D:) ~ Downloads ~ Compressed - M73EQ055A - - @ I Search N73E055A @‘
©

Organize *  Indudeinlibrary +  Sharewith v  Burn  MNew folder = | I:I

- Favarites =1  Name “ Date modified | Type | Size |
=

Bl Desktop . Comman 20/05/2013 3:58CH  File folder
2 Dowinloads | Indlude 21/10/20115:33CH  File folder
=L Recent Places . Sample_Code 28/01/20149:385A  File folder
| Startup 21/10f2011 5:33CH  File folder
| Release Note. txt 29/01/2014 6:07 CH Text Document 2KB

%F Dropbox

- Libraries
3 Documents
J'- Music
(| Pictures

B videos
o@ Homegroup

1M Computer
i_{ Local Digk (C:)
\_w Everything (D:)
L_Le, CD Drive (F:)
w System Reserved (

Qi Network LI

’ 5 items

IV. HUONG DAN BUILD MQT PROJECT N78E055A
Ta s€ st dung ludn thu muc .../N78E055A chtra cac thu muc con khi giai nén
sample code. Pé dé& dang cho viéc quan 1y, co thé tao thém mot thu muc project dé chira
cac code.
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B n7se0s5A =lal x|
‘@-C)v | |~ Everything (D:) ~ Downloads + Compressed + N7BE0S5A + ~ i | Search N78E055A \ﬂ
Organize v  Indudeinlibrary *  Sharewith +  Burn  MNew folder gz - E;l @
¢ Favorites =1 MName Date modified | Type | Size | |
Bl Desktop | Commaon 20/05/2013 3:58CH  File folder
4 Downloads | Indude 21/10/20115:33CH  File folder
g Re‘zt Places | Project 15/11/2016 9:3554  File folder
Dropbox
. Sample_Code 28/01/2014 9:38 SA File folder
= Ubraries | Startup 21f10/2011 5:33CH  File folder
@ Documents || Release Note. txt 29/01/20146:07CH  Text Document 2KE
J’ Music
[E=] Pictures
B2 videos
i@ Homegroup
;-;l Computer
£, Local Disk (C2)
= Everything (D:)
l_Lj CD Drive (F:)
= System Reserved (
“j Metwork LI
' 6 items
o Tao thu muc con trong thu muc Project .../Project/Test.

W Create New Project

. = Downloads ~ Compressed - N7BEDS5A - Project -

- m I Search Project

Organize +

%F Dropbox

- Libraries
@ Documents
J‘F Music
[E5] Pictures

B videos
Q@ Homegroup

;-;J Computer
&, Local Disk (C2)
_u Everything (D:)
t_L-:' CD Drive (F:)

Mew folder

;I Mame *

-l

| Date modified

[rvee

. Test

15/11/2016 9:39 54

File folder

File name: I

Save as type: IProject Files (*.uvpraj; *.uvprojx)

& Hide Fonersl

14
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e Tao cac thu myc Output, Source, LST trong thu muc Test

nTest 1Ol x|

%vh. - Downloads ~ Compressed ~ N78E0S5A - Project - Test - - ISearr.:hTest ﬂ

COrganize *  Indudeinlibrary +  Sharewith + Burn  New folder = ~ [0 @

< Favorites 21 Name Date modified | Type | Size | |

P Desktop LT 15/11/2016 9:43 5A  File folder

4 Downloads 1. output 15/11/2016 9:43 54  File folder
‘E—-—_ﬂ Recent Places

%2 Dropbox

. Source 15/11/2016 5:49 SA File folder

4 Libraries
@ Documents
J1 Music
[&=] Pictures

B2 videos
ﬁ Homegroup

1M Computer
& Local Disk (C2)
(_u Bverything (D:)
ﬁ CD Drive (F:)
= System Reserved (

?! Network LI

l 3 items

e Ta chay phan mém Keil C ngoai man hinh Desktop, vao thanh cong cu Project va
chon New uvision project

File Edit View | Project iFlash Debug Peripherals Tools SVCS  Window  Help

NS Ad | | New pVision Project... | B |Q | J st || %

MNew Multi-Project Workspace...

Project Qpen Project...

Save Project in pVisiond format

Close Project

Export
Manage

Select Device for Target...
Remove Item

i Options... Alt=F7

Clean targets
Build target F7
| Rebuild all target files

&z Batch Build...
\ﬁl Translate... Ctrl+F7
£ stop build
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Ngay: 24/11/2016

e Dit tén project 1a test va save trong thu muc Test

W Create New Project x|

%v | | - Compressed = N78E055A ~ Project - Test * &5 | Search Test @

Organize *  Mew folder == - @

%# Dropbox Al Name - | Date modified | Type |

. Libraries Ma iterns match your search,
@ Documents
J‘F Music
[E5] Pictures

B videos
1% Homegroup

M Computer
&, Local Disk (C2)
cu Everything (D:)
& CD Drive (F:) | 4]

Save as type: IProject Files {*.uvproj; * uvprajx)

i
File name: I test] j
i

. Hide Folders | Save Cancel |

e Chon OK

IGeneric CPU Data Base j

Cancel |

e Tim va chon chip N78E055A

Select Device for Target 'Target 1'... = _,g
cru |

Vendor:  Nuvoton
Device:  N78E055A ™ Use Extended Linker (LX51) instead of BL51
Toolset: C51 I™  Use Extendad Assenbier (AX51] instesd of A51
Search: [N735 Description:
=-@ Nuvoton |8051based CMOS microcontroller with 6-clock High-Speed Core, =]

33 MHz at 6 clks/cycle. 40 MHz at 12 clks/cycle.
16K Bytes ISP Flash, 256 RAM, 1

KByte XRAM,
@ nrseosea Up to 40 GPIOs, Intemupt system weh 11 sources and 4 priorty levels,
3 N78E366A 3 16bt Timer/Counter, Power down and wakingup timer,
 n7ses17A 1 PWM unit wih 5 output channels, 1 SPI port. 1 Watchdog timer,

On Chip peripherals: RC osciator of 22.1184MHz/11.0532MHz.
2.5KBytes Flash (LDROM)for bootioader and 4KBytes Data Fash.

H on
= |

16
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Chon No

@ Copy 'STARTUP.AS51' to Project Folder and Add File to Project ?

Ngay: 24/11/2016

=

Chon Manage Project item trén thanh cong cu

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help
NG Ad| 4 ]2 ° MR W FEFEE G| S
Eie | oz | | | Target 1 - & g

|Plujecl o X

=54 Target 1

----- {£7 Source Group 1

Tao thém group Source, Common, Startup

Manage Project Items

Project ltems | Folders/Extensions | Books |

|F‘n:jed Targets:

x4+

Set as Curert Target |

17
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Ngay: 24/11/2016

e Chon Startup va chon Addfile, chuyén dén dia chi .../N78E055A/Startup:

W Add Files to Group "Startup’ x|
Lookin: | . N78E055A ~| & & ex EB-
Mame = |v| Date modified |v| Type
J Comman 20/05/2013 3:58... File folder
J Indude 21/10/2011 5:33... File folder
. Project 15/11/2016 9:55... File folder
J Sample_Code 23/01/2014 2:358... File folder

21/10/2011 5:33

File name: |

Files of type: IC Source file {*.c)

Close

Chon file STARTUP.A51 va Add, sau d6 Close.

T Add Files to Group "Startup”

Look i_n:l | Startup

1

~| & & e BB

File name: |ST}-\HTLIP.A51

Files d@e file ("5, "src; ".@")

Close

&
e

il

&

e Lam twong ty V&i group common, duong dan 1a .../N78E055A/Common

W Add Files to Group "Common”

Look in: I ) Comman

MName =
Comman.c

Delay.c
¥

1]

j L] £ E5-
-| Date modified

04/06/2013 10:0...
27/05/2013 1:48...

C File

C File

X

File name: |"Cummun.c" "Delay ¢’

Files of type: IC Source file (*.c)

18
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e V6i group Source 1a noi chira cac file code do minh tu viét, duong dan
.../N78E055A/Project/Test/Source

W: Add Files to Group "Source’ b
Look i_n:l | Source j = ﬁ‘{ Eo-~

Mam

1| | i
File name: Imain.c Add I
Files of type:  |C Source file (") = Close

A

e Sau khi thém cac file nguén va thu vién ta chon OK

Manage Project Items EI

Project ltems I Folders/Extensions I Books I

|F‘mjedTargets: s Ik |G|‘ou s x|+ +

1

Common
Startup

Add Files... |

Set as Cument Target |

Add Files as Image... |

19
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Ngay: 24/11/2016

e Chon Option for target trén thanh cong cu

% D:\Downloads\Compressed\N78E055A \Project Test\test.uvproj - pVision

File Edit View Project

Flash Debug Peripherals

Tools 5VCS  Window Help

rhlﬁ ’-:lﬁ J _J-:LJI

EEEIE |

Project

arget 1
----- {23 Source Group 1

e Trong tab Output, chon cac budc nhu hinh

YE Options for Target Target 1' ﬂ
@p | c51 | A51 | BL51 Locate | BLG1 Misc | Debug | Uiities |
ijedD 3 Neme of Executable: [est
% Create Bxecutable: est
¥ Browse Information
: HEX Format: |HEX-80 =
V. Browse for Folder x|
" Create Library: ‘test.LIB FMQCMM 4 ~] « /e B
Mame | | Date modified | -] Type
Mo items match your search.
<| | >

Path: ID:\Downloads\Campressed\NTBEDﬁ&ﬁ.\ijed

s (=D
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e Trong tab Listing chon nhu trong hinh, dén thu muc LST trong Test

x
Device | Target | Outpser | c51 | A51 | BL51 Locate | BLS1 Misc | Debug | Utilties |

ﬁ
{  Select Folderfor Listings... : Page Width: ITZ‘D E Page Length: |'55 E

¥ C Compiler Listing: \LST%" Jst

¥ Condtional [~ Symbols [T #nclude Files [T Assembly Code
x
[ C Preprocessor Listing: ALS - ;
i d Folder: I , LST j &= 5 Ef-
MName = |-| Date modified |-| Type

I Assembler Listing: \LST\"k Mo items match your search.,

v Condtional

W Linker Listing: \LST'test.m!

v Memory Map
| | i
Path: D:\Downloads'Compressed M 78ED55A Project
o
[ A

e Dong define trong tab C51 dung dé khai bao cac dinh nghia sir dung trong project,
céc dinh nghia ngan cach boi dau «,”. Truéc hét ta dung dinh nghia tan s clock:
“FOSC_xxxxxx” vdi xxxxxx 1a tan s6 dao dong, c6 thé xem trong delay.c trong
group common

% Options for Target 'Target 1 5[

Device | Target | Output | Lising | User  C51 | A51 | BL51 Locate | BL5T Misc | Debug | Utitties |

— Preprocessor Symbols
: |FOSC_2’Z‘|1Edl )
Undefine:
— Code Optimization
Wamings: IWamingIE\reI 2 j
Lewvel: I 8: Reuse Common Entry Code j
Bits to round for float compare: |3 "'I

Emphasis: IFa\n:;r speed vl [~ Global Register Colaring ¥ Intemupt vectors at address: IM

[T Linker Code Packing (max. &I/MP £ ALALL ™ Keep variables in order

¥ Enable ANSI integer promation rules

Include I J
Paths

[ Dont use absolute register accesses

Misc I
Controls
Compiler [BROWSE DEFINE (FOSC_221184) DEBUG OBJECTEXTEND PRINT{A\LST " lst) TABS (Z) ﬂ
control
string LI

QK I Cancel Defaults Help
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Ngay: 24/11/2016

e Include path dung dé thém cac thu vién dung trong project

Y. Options for Target 'Target 1' il

Device | Target | Output | Lising | User  C51 |81 | BL51 Locate | BL51 Misc | Debug | Utiltes |

— Preprocessor Symbals
Define: IFOSC_221 184
Undefine: I
— Code Optimization
I J Wamings: IWamingIeveI 2 j
Lewvel: | 8: Reuse Common Entry Code -
Bits to round for float compare: |3 vl
Emphasis: IFavor speed VI [~ Global Register Coloring [ Intemupt vectors at address: IW
I™ | Linker Code Packing [max. AJMP £ ACALL r variables in order
[~ Dont use absolute register accesses [V Enable ANS integer promotion mules

= (D)

Misc I
Caontrols
Compilal' BROWSE DEFINE (FOSC_221184) DEBUG OBJECTEXTEND PRINT{ALST\ lst) TABS (2) ;I
control
string ll
]9 I Cancel Defaults Help
Browse for Folder x|
Select Folder:
D:\Downloads\Compressed W 73E055A Indude
|Sdup Compiler Include Paths: ("‘b( | * | + ke K.Elll: V5 ;I
[ =D Bl . N7SE055A
- Common
= ., Proje J
= 1 Test
L LST
e | Dutput
| Source -
1| | 3
e

(Do |

e Sau khi d3 thiét dit cac thong s6 ta chon OK va bat dau viét chuong trinh.
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Sau day 1a doan code cho chwong trinh dau tién, nhay led trén board AT89S52 v3. Nhin
vao so dd nguyén 1y cua board kit, ta c6 thé thay 7 led don duoc ndi véi cac chan cua port
1 vi diéu khién. Coppy doan code vao file main.c trong group Source.

#include "N78E055A 059A 517A.h"
#include "Typedef.h"
#include "Delay.h"
void main (void)
{
while(1)

{
P1=0xFF; Delaylms(1000);
P1=0x00; Delaylms(1000);
}
}

e Sau khi coppy xong code, ta s€ combine va build project.

l: D:\Downloads\Compressed\N7BED55A\Project\Test\test.uvproj - pVision
file Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=7 IR ) r EEEE @ ‘aela e sal@al
= IL(“ ) S0 Target1 . & @|
roject 2 x|
533 Target 1 SEQSSA_059A S17A.h" //Define register

Ea Source ef.h" //define type for Delay function in

Ce [ ma /neader of Dela

{23 Common

i3 Startup

P1=0xFF; Delavlms (1000):
P1=0x00; Delavlms (1000);

2
3
4
3
&
7
8
]
]
1

e

i

e Sau khi build, ta s& c6 thong bao bén dudi man hinh, khéng can cha y dén warning.

Program S5ize: data=l1l3.0 xdata=0 code=369
creating hex file from ".‘Qutputi\test™...
" AZOutputhtest™ - 0 Error(s), 1 Warning(s).

1

Bay gio ta dén budc nap chuong trinh vao chip N78E055A. Bai vi N78E055A hd
tro nap ISP (In-system programmer), va ta dung mach nap ISP-ICP programmer do
Nuvoton san xuét, nén khong thé dung chan nap cua kit AT89S52 ma can phai di day riéng.
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So d6 két ndi N78E055A va mach nap ISP-ICP cua Nuvoton.

Ngay: 24/11/2016

Power

8051 MCU
ISP Interface
Nuvoton 8051 ISP Programmer
RST N
RST v &PL - ISP-Key
VDD VCC =—— RS nuvoTon O

ISP Programmer

<_>
XTAL2 p31 |— DTA (Less s 4. o
— GND than
VSS
E—— XTAL1 30cm)

Ngoai ra, N78E055A hd tro nap ISP qua cong COM (RS-232), chi véi Max232
cung mdt s6 linh kién khac 13 ta da c6 mot mach nap gia ré va tién loi, c6 thé sir dung mach
PL2303 dé két ndi cong COM ao UART-USB.

1y

J ok

<ol
+[€2—
“Thues

PPy
YYYY

I

h
}

l

Ta can chuong trinh nap, c6 thé tai trén trang chii Nuvoton hodc phién ban v7.15 :
https://www.fshare.vn/file/3JAF3TKGVKXS

Tai xong trinh nap, ta tién hanh giai nén va cai dat.
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e Chay file Setup, ISP-ICP Utility, v7.15.exe trong thu muc:
.../(2) Application Program va chon Next

InstallShield Wizard x|

Welcome to the InztallShield Wizard for Huvoton
ISP-ICP Utility, ¥7.15

The InstallShield® Wizard will install Musaton [SP-ICP
[tility, %715 on your computer. To continue, click Mest.

¢ Back

e Chon dudng dan dén thu muc cai dit va Next

Installshield Wizard

Choosze Destination Location
Select folder where Setup will install files.

Setup will install Muwaton [SP-ICP Utilite, 715 in the following folder.

To install to thiz folder, click Mest. Toinstall to a different folder, click Browsze and select
another folder.

C:h . AMovoton Tools\MNuvotan |SP-CP Uit « 715 Browse. . |

[ atallShield

|' Deztination Falder

< Back Cancel
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e Tiép tuc chon Next va Finish

Ngay: 24/11/2016

InstallShield Wizard

Maintenance Complete

InztallShield wizard hasz finizhed performing maintenance
operations on Muvaton [SP-ICP Ui, »7.75.

<Back | Rmsh i Cancel |

e Chay chuong trinh Nuvoton ISP-ICP Utility, va 1am theo cac budc. Dudi day la cach
nap theo mach nap ISP-ICP programmer cua Nuvoton.

Nuvoton ISP-ICP Utility, v7.15 ] 4
—Programmer Type —PatMo. ———
Acr ™ Gangl 8051 Family = LoadFile | Update Chip
—
Sl = ,
" ISP by COM Port........ 4 . 2 oad [ save eriy 1. Cth’l phu’O’I’lg phap nap
N o] Elew | Proj | Proj APROM
~ltems to be Updated ——— — code. N78E055A ho tl’o Nap
[T ARRGEM A roorammer CONFIG . .
I DataFlzsh —, N code thong qua ISP va ISP
[~ LDROH W conrIGY | C 1D ntormation Exit .
qgua cong COM.
I APROM Buffer DataFlash Eluﬁerl
w000 2. Chon dong chip.
3. Tich vao dé co thé truy cap
config
4. Config dé thiét dat thong so
. cho chip.
File Mame:
Code Size:
Checksum: I Broy, Troe
Ready..
|
B

Chip Counter:

Chu y: Néu sir dung cach nap théng qua cong COM thi ta chi viéc chon ISP by
COM Port..... phan config va nap code thi twong tu.
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e Phan config chi can thiét dit cho lan nap dau tién, tir 1an sau ta s& bo tich phan nay.
Trong céc vi du tiép theo, ta str dung thach anh ngoai tan s6 22MHz nén chon nhu
hinh.

Chu ¥: néu nhu sir dung thach anh néi, thi ta chon Internal OSC, nhung nap lan dau
tién van can phai c6 thach anh ngoai dé nap config, tir Ian sau thi khong can nixa.

CONFIG Setting for N7BE366A/055A/059A /517A x|
—LOCK (Code Protection) —— Clock

{™ Dizable

f* Enable " Internal OSC
—Boot Select—————————— External XTAL

) Bootfrom ARPREO = 24MHz

=" Bootfrom LDROM f* = 24MHz
—B6TH2T Mode——— -~ Intemmal O5C

¥ 12T-mode & 7311 84Hz

™ T-mode 11 0592MHz
—Watch-dog Timer———  —Clock Filter

¥ Dizabled after reset f* Enable

" Enabled after reset " Disable

—Brownout Detection

* Enable Violtage —— ~Reset

~ Disaple | © 45V {* Enable
3.8V " Disable
27V
= 292y

—DataFlash
" Disable Size: |4KEl il
{* Enable N
S'tartﬁ'ddress I UKFUUU _. .............. D K .............. I

e Tachon Load file, dan dén thu muc .../Project/Test/Output va chon file test.hex sau
d6 chon Update Chip.

1
Programmer Type ———— —Part Mo.
ISP by COM Port........... -
! I NTBEOS5A J Load (| Save My
N 2 (s Proj || Proj APRON
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x

e, :
‘Gl\_ Je | . = Compressed = N78E055A = Project = Test + Output > k& | Search Output E‘.’]‘
Organize *  Mew folder = = [ @
4. Downloads ;I MName = | Date modified Type |

'_‘ Recent Places —
B t=sthex 15/11/2016 10:515A HEX File

%% Dropbox

- Libraries
3 Documents

J‘J Music

= Pictures

B videos

thE- Homegroup

1M Computer I
‘E_{. Local Disk (C:)
—w Ewerything (D:)
& CD Drive (F:) ;I 4 I I _"I
File name: [test.hex | |HEX Files (".HEX) |
Qpen I Cancel |
A

=101

Programmer Type Part Ma.
@I1sp Cice [ Gangl |an1 Family
ISP by COM Port........... NTEEQSEA -
I J Load || Save Verify
L ] '-il Proj || Proj APROM

e Sau khi update, ta c6 thong bdo da nap xong chuong trinh cho vdk

PASS ﬂ

Chip is successfully updated !

2006:=11-15_11:22:02
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Trong N78E055A/N78E059A c6 3 bytes thiét lap phan cing, goi 1a CONFIG bytes
(nhu xung hé théng, ché do 12T/6T, bao mat code,..). Nhitng thiét 1ap co thé thay d6i duoc
thong qua Programmer/Writer hodc ché d6 ISP. Nhu vy, ta khong thé tic dong toi cac
thiét 1ap nay trong chuong trinh (APROM) nhu mét sé dong chip khac. Chinh vay, can cha
¥ t6i tbe do hé thdng khi giao tiép UART, Timer, ham Delay,... va khi d6 code cho MCU
bang phan mém ¢ ’Nuvoton ISP-ICP Utility’’ ciing véi viéc thiét 1ap cho chinh xéc.

Mic dinh ngay tir khi xuit xudng, MCU duoc thiét 1ap
e Chay 12T (1 Iénh thyc thi can 12 xung dao dong).

e Chay V6i bo giao dong ngoai. Chinh viy, trong huéng dan nay s& do code lan
dau tién vai thach anh ngoai roi thiét 1ap chay véi IRC dé tir 1an sau khong can
thach anh ntra.

e V0 hiéu hoa Watch-dog Timer

e Han ché lIénh MOVC (lénh nay c6 thé gitp chuong trinh bén ngoai MCU doc
dir liéu trong APROM, LDROM ciia MCU théng qua giao tiép mé rong bd nhé cua
kién trac 8051 — hiéu ném na 13 : vo hiéu héa MOVC thi dir liéu trong APROM va
LDROM khong bi “doc trom” -> bao mat dix li¢u).

e M0 ché do loc xung dao dong (Clock filter). Tang kha ning chdng nhiéu, chdng 6n
cho MCU. C6 thé do cam ung dién tir hoic tir board mach dé hap thu dao dong
ngoai (nhidu) 1am sai 1énh xung hé théng -> MCU hoat dong khong on dinh, chap
chon, chay 13i,...Va bd loc nay sé loc nhitng dao dong ngoai mong mudn, thudng
1a cac xung gai tan 6 cao trén 24MHz. Chinh vay, khi sir dung thach anh hoic bo
dao dong ngoai tir 24MHz tré 1én thi phai vo hiéu hoa bo loc nay di.

V. MOT SO PROJECT PON GIAN CUA N78E055A TREN KIT AT89S52 V3
NGOAI VI GP1O CUA N78E055A

N78E059A/N78E055A c6 tdi da 5 port-8 bit (mdi port co 8 chan ra), tiy vao kiéu
dong goi ma dua chan ra c6 day du cac port hay khong. Puoc ddnh dau PO ~ P4, c6 thé
thiét 1ap cho timg chan dong vai trd 13 ngd ra hodc ngd vao hoic dang 2 chiéu. Véi kiéu
ngo ra: vol muac logic high/ low, high cho dong ra (source), low cho dong vao (sink). Va
cling nhu hau hét MCU, N78E055A cho dong sink 16n hon 1a dong source. Vi vay, trong
cac tng dung diéu khién, ta vin hay cho MCU déng vai tro kich xubng mass, dung dién
tro ngoai kéo 1én (pull-up).
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2-peripheral-
clock delay

P [Strong P Very E{ Weak

B B [7] Port Pin

Port Latch *{>O .

Input 4—0Q—«>—O<|7

Chung ta quan tim dén cac thanh ghi vé 10 cua N78E055A nhu Px (x=1,2,3,4) dé
diéu khién ca PORT, va Pxy (y=0~7) d¢ truy cap dén ting chan riéng cia mdi Portx.

Ngoai ra véi port 0, ta st dung POOR dé cho phép sir dung tré treo noi hay khong
(0: khong cho phép, 1: cho phép) khi str dung port 0 13 cong vao input.

1. PROJECT 01: Diéu khién Led.

Board AT89S52 thiét ké sir dung 7 led don két ndi véi port 1 vi diéu khién, co sir
dung 4 nut bam don tai cac chan P3.2, P3.3, P3.4, P3.5. Dua vao do, ta viét chuong trinh
diéu khién 7 led don bang cac niit bam trén.

Key Don e

KEY1 P32

P33

P34

:
ANBN

KEY4 P35

g
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Led Don + Keypad 4x4

Ngay: 24/11/2016

SWKEY 4xd - voC
Ll =83 2
2 7 6 3
1| == [ 7 2
‘4 —T/ 5 8 1
—T/—
SW DIP4 10K
SW LED DON 5= = = =
SW DIP-1 Ll 1 f[\ 2 BT1 ° B12 ° BT3 ° ] BT4 °
- B i R
| BTS ° BT6 ° BT7 °7] BTS °
1L 2 131 @ 2
3 | >< | | o5 " S " s o | S~ "
4 141 [ 2 BT9 BT10 BTI11 BT12
5 >< P10
6 L5 1 {, 2 »—o_-_ -—o_-_ h—O_-_ n—o_-_ P11
7 >_< BT13 BT14 BT15 I BT16 P12
8 L6 1 ) 2 PI3
: | o R ]
10K L1 @ 2 | ::}f'
18 1 >['< 2 P17

Code: Ta tao mét project méi nhu nhitng budc tao project da néu trén. Su dung
doan code trong file main.c

#include "N78E055A 059A 517A.h" // thu vien thanh ghi cho N78E055A
#include "Typedef.h" //dinh dang kieu bien
#include "Delay.h" // thu vien ham delay dung timer0
void main (void){
while(1)
{
if(P32==0) //so sanh muc cua chan 2 cong 3
{
while (1P32); // doi den khi tha nut bam
P1=~P1;
}
}
}
2. PROJECT 02: Piéu khién led 7 doan.
LED 7 dogn hay LED 7 thanh (Seven Segment display) 1a 1 linh kién rat ph6 dung,
dugc dung nhu 13 1 ¢ong cu hién thi don gian nhat. Trong LED 7 thanh bao gém it nhat 13
7 con LED mic lai véi nhau, vi vay ma c6 tén 1a LED 7 doan 14 vay. 7 LED don dugc méc
sao cho n6 c6 thé hién thi dugc cac s tir 0 - 9, va 1 vai chit cai thong dung, dé phan cach
thi nguoi ta con dung thém 1 led don dé hién thi dau cham (dot).

X sysiney
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beé hién thi mot so nao do, ta phai lam cho cac led twrong rng sang hoac toi. Vi du
nhu mudn hién thi s6 4 thi céc led b,c,f,g phai sang, con cac led a,e,d thi tdi.

Board Kit sir dung 2 thanh led 7 doan 4 s6 anot chung diéu khién bang 2 port PO va
P2, ¢6 thé hién thi s6 co 8 chir 6. Y tuong ¢ day 1a sir dung nit bAdm don dé ting giam sb
dém hién thi trén 2 thanh led 7 doan.

Khoi Hien Thi Led 7 Thanh

SWLED7

4] 8
[ 8550 18550 8550

B1 | B1 |

e e ] "’C
o0 ~ —
& & o
wr\«:-noot--c-nl
RIS RI16
1K 1K
— lcd el 20 2l
hEmrrr-N-—-c
o] sl sl sl slsl
- By By By ZBy LBy W
v =] Ll o — o o =t
o (=} oo ] <) oo - R17
DS3 7SEGQ DSt SEGQ Al 200 g ppo
B 2 7 P01
N il o 703
N | - 7703
JUNN N W N e’ o’ o Ve o G 3 6 P06
- -l 5| - RIS 200
- H -l || £ < - i

Dé c6 thé 1am va hién thi 2 thanh led 7 doan 4 s nay, ta chi can viét mot chuong
trinh sang lan luot cac led 7 thanh trong mot khoang thoi gian rat ngan. Khi d6 ta s& nhin
thay duoc noi dung hién thi mot cach lién tuc.

Code:

#include "N78E055A 059A 517A.h"

#include "typedef.n"

#include "Delay.h"

/lcode display for 7SEG Anode Common0123456789ABCDEF
unsigned char data7segAC[17] = {O0xCO0,0xF9, 0xA4, 0xB0O, 0x99, 0x92, 0x82,
0xF8, 0x80,

0x90, 0x88, 0x83, 0xC6, 0xAl, 0x86, OX8E, OxFF}; //OFF 7SEG};

unsigned char buffer_led[8];

[[---==-mmmmmm- dinh nghia cong dieu khien---------
#ifndef PORT_ADDR

#define PORT_ADDR P2
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#ifndef PORT_DATA
#define PORT_DATA PO

#endif
void Change_AC(unsigned long int number)
{
unsigned char i,j,sxt;
unsigned long int temp;
for(i=7;i>0;i--)
{
temp=1;
for(j=i;j>0;j--)
{
temp*=10;
}
buffer_led[i]=data7segAC[number/temp];
number=number%temp;
}
buffer led[0]=data7segAC[number];
for(i=0;i<4;i++)
{
sxt=buffer_led[i];
buffer_led[i]=buffer led[i+4];
buffer_led[i+4]=sxt;
}
}
void One_Led display_AC(unsigned char addr)
{

PORT_DATA=0xff;
PORT_ADDR=~(0x01<<addr);
PORT DATA=buffer_led[7-addr];

}
void LED7_Display(unsigned long int number)
{
unsigned char i=0;
Change_AC(number);
while(i!=8)
{
One_Led _display AC(++i);
Delay10us(5);
}
}
et
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unsigned long int dem;
void main (void)

{

while (1)

{
if(P32==0)

{

while('P32);

dem++;

}
if(P33==0)

{

while('P33);

if(dem<=0) dem=0;

else dem--;

}
LED7_Display(dem);
}

}

3. PROJECT 03: Hién thi trén LCD 16x02
Man hinh LCD 16x02 hay con goi méan hinh TextLCD dung dé hién thi chir cai, ky
tu trong bang ma ASCII, giao tiép thong qua giao thtc ndi tiép (12C) hoic song song.

So d6 chan LCD1602;

LCD Arduino LCD Arduino
1GND GND 9 DB2 Not connected
2 VDD 5V 10 DB3 Not connected
3 Contrast Resistor to GND 11 DB4 PIN 2

4 RS PIN O 12 DB5 PIN 3

5R/W GND 13 DB6 PIN 4

6 Enable PIN 1 14 DB7 PIN 5

7 DBO Not connected 15 Back LED+ Resistor to 5V
8 DB1 Not connected 16 Back LED- GND

Nhin vao so d6 nguyén ly ctua kit AT89S52, cac chan RS, RW, E cuia led 16x2 duoc
két ndi véi 3 chan 2.2, 2.3, 2.4 ctia vi diéu khién, cac chan data DO->D7 dc két néi véi port
0, thich hop cho giao tiép 8bit va 4bit. Trong project nay, ta s& sir dung giao tiép 4bit. Sur
dung nut bam dé dém tir 0 dén 9.
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VCC

VR_1602
VSS

10K

GND

Pau tién ta tao 2 file thu vién danh cho led 16x02: file 16x2.h & thu muc include va

16x2.c ¢ thu muc common.
Trong file 16x2.h:

#define LINE_1 0x80
#define LINE_2 0xCO
#define CLEAR_LCD 0x01

[[--==----- khai bao chan dieu khien Icd

#define LCD_RS
#define LCD_RW
#define LCD_E

#define LCD_D4
#define LCD_D5
#define LCD_D6
#define LCD_D7

P22

P23

P24
P04
P05
P06
PO7

[[-=======--- khai bao ham dieu khien

void lcd1602_enable(void);

void Icd1602_send_4bit_data ( unsigned char cX);
void lcd1602_send _command (unsigned char cX);

void lcd1602_init (void );

void lcd1602_gotoxy(unsigned char x, unsigned char y);

void lcd1602_clear(void);

void lcd1602_putchar ( unsigned int cX);

void lcd1602_puts (char *s);

Trong file 16x2.c:

#include "N78E055A_059A_517A.h"

#include "Typedef.h"
#include "Delay.h"
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#include "16x2.h"
/I Ham Khoi Tao LCD
void lcd1602_enable(void)
{
LCD _E=1;
Delay10us(1);
LCD _E=0;
Delay10us(1);

/I Ham Gui 4 Bit Du Lieu Ra LCD

void lcd1602_send_4bit_data ( unsigned char cX)
{

LCD_D4 =cX & 0x01;

LCD_D5 = (cX>>1)&1;

LCD_D6 = (cX>>2)&1;

LCD_D7 = (cX>>3)&1;

// Ham Gui 1 Lenh Cho LCD

void lcd1602_send_command (unsigned char cX)

{

lcd1602_send 4bit data (cX>>4); // send 4 bit high

lcd1602_enable() ;

Icd1602_send_4bit_data (cX ); // send 4 bit low
Icd1602_enable() ;

}

/l Ham Khoi Tao LCD

void lcd1602_init ( void )

{

Icd1602_send_4bit_data ( 0x00 );

Delaylms(200);

LCD_RS=0;

LCD_RW=0;

LCD_E=0;

Icd1602_send_4bit_data ( 0x03 ); // ket noi 8 bit
Icd1602_enable() ;

Icd1602_enable () ;

Icd1602_enable () ;

Icd1602_send_4bit_data ( 0x02 ); /I ket noi 4 bit
Icd1602_enable() ;
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Icd1602_send _command( 0x2C );
Icd1602_send_command( 0x80);
Icd1602_send _command( 0x0C);
Icd1602_send_command( 0x06 );
Icd1602_send _command( CLEAR_LCD ); }

/[ Ham Thiet Lap Vi Tri Con Tro
void lcd1602_gotoxy(unsigned char x, unsigned char y)
{

unsigned char address;

if(ly)

address = (LINE_1+x);

else

address = (LINE_2+x);

Delaylms(3);

lcd1602_send _command(address);

Delaylms(1);

/[ Ham Xoa Man Hinh LCD

void Icd1602_clear(void)

{

Icd1602_send _command( CLEAR_LCD );
/[delay _us(300);

/[ Ham Gui 1 Ky Tu Len LCD

void lcd1602_putchar (‘unsigned int cX)

{

LCD_RS=1;

lcd1602_send_command( cX);
LCD_RS=0;

// Ham Gui 1 Chuoi Ky Tu Len LCD
void lcd1602_puts(char *s)
{
while (*s)
{
Icd1602_putchar(*s);
S++;
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Trong chuong trinh chinh main.c:

#include "N78E055A_059A_517A.h"

#include "Typedef.h"

#include "Delay.h™

#include "16x2.h"

unsigned char dem;

void main (void)

{

Icd1602_init();

lcd1602_clear();

lcd1602_gotoxy(0,0);

lcd1602_puts(Testing....");

Delaylms(500);

while(1)

{

If(P32==0) {while(!P32); if (dem>=9) dem=09; else dem++;}
if(P33==0) {while(!P33); if (dem<=0) dem=0; else dem--;}
lcd1602_gotoxy(0,1);
lcd1602_putchar(dem+48);

}
}
4. PROJECT 04: Ma tran phim 4x4
Ma tran phim 4x4 c6 16 nut bam duoc sap xép theo 4 hang 4 cot. Cac niat bam trong
cung 1 hang, 1 cot duoc ndi voi nhau nén ta s& c6 8 dau ra. Nhu trong kit AT89S52 v3, ¢6
su dung 4 chan P1.0, P1.1, P1.2, P1.3 la input, 4 chan P1.4, P1.5, P1.6, P1.7 1a output (muc

A
thap).
Led Don + Keypad 4x4
| SWKEY 4 I e
 s— — |
2 7 6
==
K p— 1]
SWDIP4 g
L1 /D 2 [°BT1I°] [Cer2®] [CB®] [Pen ]
[2 1 2 — — — —
1 %6857 e ® 1 °er > ] 081 ]
31 £ 2
1 2 | e * 1 01 Tsmi® ] T%m2°]
- [P L D e Pio
: BT13 °7] BT14°] BT15 °] BTI6 ° ] P
61 /N 2 K
P14
L7 1 2 | Pl5
Pl6
81 () 2 i

Sau day 1a doan code churong trinh giao tiép véi ma tran phim 4x4:

#include "N78EO055A 059A 517A.h"
#include "Typedef.h"
#include "Delay.h"
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#include "16x2.h"

unsigned char matrix_pad[4][4]={
{A]3,2','1,

{'B','6','5','4"},

{C,9,8,71,

{'D',*''0",'#}

}

unsigned char scan_matrix()
{
unsigned char r,c;
P1=0x0f;
Delay10us(1);
if((P1&0x0f)!=0x0f)

{
Delay10us(10);
if((P1&0x0f)!1=0x0f)
{
for(c=0;c<4;c++)
{
P1=~(0x01<<(4+c));
Delaylms(1);
for(r=0;r<4;r++)
{
if((P1&(0x01<<r))==0)
{
while((P1&0x0f)!=0x0f);
return matrix_pad[r][c];
}
}
}
}
}
return O;
}
unsigned char padl,pad,i;
void main(void)
{

1cd1602_init();
lcd1602_gotoxy(0,0);
Icd1602_puts(*'Test matrix 4x4");
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iI=0;
while(1)
{
pad=scan_matrix();
if(pad!=0)
{
lcd1602_gotoxy(i,1);
Icd1602_putchar(pad);
i++;
if(i>=16)
{
Icd1602_gotoxy(0,1);
lcd1602_puts(" ");
iI=0;
}
}
}
}

Ngoai vi Interrupt

Trong N78E055A ¢6 11 ngudn ngat va c¢6 4 muc vu tién. 11 ngudn ngat tir cac ngoai
vi: Timer1/2/3/, ngat ngoai INT0/1/2/3, ngat UART, SPI, Brown-out, Waking-up Timer
(thtrc day tir ché do Power Down). M&i nguon ngat déu cé cac thanh ghi thiét 1ap cho phép
ngit, mic wu tién, cd bao ngit, dia chi vector ngat. N78E055A ciing nhu cac MCU 8051
c6 4 muc vu tién ngit (level 0 -> level 3), gid tri cao hon thi vu tién cao hon.

Interrupt Priority Control Bits
Interrupt Priority Level
IPH | EIPH IP | EIP / XICON[7,3]
0 Level O (lowest)
1 Level 1
1 0 Level 2
1 1 Level 3 (highest)

Dia chi vector ngat cua mdi nguon ngit ta xem trong datasheet d& MCU truy cap
dung vi tri. Khi ngit xay ra, MCU s& nhay t6i dia chi nay dé thuc thi chuwong trinh trong

ngat.
Vector Vector Vector Vector
Source Address | Number Gosrce Address | Number

External Interrupt 0 0003H 0 Timer 0 Overflow 000BH 1
External Interrupt 1 0013H 2 Timer 1 Overflow 001BH 3
Serial Port Interrupt 0023H 4 Timer 2 Overflow/Capture/Reload 002BH ]
External Interrupt 2 0033H ] External Interrupt 3 003BH T
SPI Interrupt Power Down Waking-up Timer

0043H 8 Interrupt D04BH 9
Brown-out Detection Interrupt 0053H 10

Céc thanh ghi lién quan tdi viéc ngat:
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e IE, EIE va XICON- Cho phép ngudn nao duoc ngat, EIE 1a thanh ghi m&
rong cua 1E. XICON thiét 1ap cho INT2 va INT3.
e IP va IPH — Thiét Iap mirc vu tién cho ngudn ngit. Mdi nguén ngit c6 2 bit
thiét 1ap mic vu tién (gia tri: 00 ~ 11). IP chira bit thip, IPH chira bit cao cua
2 bit thiép l1ap nay.
e EIP va EIPH — m¢& rong cho IP va IPH.
e TCON — day la thanh ghi diéu khién Timer0/1 nhung c6 4 bit thiét lap kiéu
ngat, flag ctia INT1, INTO.
e Ngoai ra, mdi ngoai vi c¢6 nhiing thanh ghi riéng cho minh. Vi du: Timer c6
thiét lap kiéu ngit muc/ canh, ...
Tuy vao thiét 1ap va ngudn ngét ma cac cd ngét tu x6a bang phan ciing hoic ta phai
x0a trong chuong trinh.
5. PROJECT 05: Ngit ngoai
N78E055A ¢6 2 ngudn ngat ngoai INTO, INT1 twong wng véi 2 chan P3.2 va P3.3
14 2 nat bdm key 1 va key 2 trong kit AT89S52 v3. Viéc ngat dugc xac dinh theo 2 trigger:
theo mirc thap (low level) va theo suon xudng (falling edge).
Ta s& sir dung man hinh lcd16x2 dé hién thi sé dém theo 2 ngat trén véi cac trigger
khac nhau.
Trong file main.c:
#include "N78E055A 059A 517A.h"
#include "Typedef.h"

#include "Delay.h"
#include "16x2.h"

unsigned int dem;
HITHTHHTTTTTHIINNTO interrupt subroutine
void INTO_ISR (void) interrupt O

{

EXO0 = 0; // vo hieu hoa ngat INTO
Delaylms(100);

dem++;

EX0 =1, // cho phep ngat INTO
}

HHHHHHTITTITININTD interrupt subroutine
void INT1_ISR (void) interrupt 2

{

EX1 =0; // vo hieu hoa INT1
Delay1ms(100);

dem--;

EX1=1, // cho phep ngat

}

void lcd_puts_number(unsigned int num) //ham hien thi so co 4 chu so
{

unsigned char n,t,c,dv;

n=num/1000;

t=(num%21000)/100;
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¢c=(num%2100)/10;
dv=num%10;
Icd1602_putchar(n+48);
Icd1602_putchar(t+48);
Icd1602_putchar(c+48);
Icd1602_putchar(dv+48);

}

void main(void)

{

1cd1602_init();

Icd1602_gotoxy(0,0);

Icd1602_puts(*'Testing.....");

ITO =0; //ngat int0 khi o muc 0

IT1 = 1; /Ingat theo suon xuong

IPH = 0x04; // muc uu tien cua ngat

PX0 = 1; //bit 0 thanh ghi IP, ket hop IPH de thiet dat muc uu tien
PX1 = 0; //bit 2 thanh ghi IP, ket hop IPH de thiet dat muc uu tien
EXO0 = 1; //cho phep ngat int0

EX1 = 1; //cho phep ngat intl

EA =1; // ngat toan cuc

dem=1000;

while(1)

{

lcd1602_gotoxy(0,1);

Icd_puts_number(dem);

}

}

PROJECT 06: Timer

N78E055A ¢ 3 Timer/Counter 16 bit (xin goi tit 1 TC), mdi timer c6 2 thanh ghi

8bit cho viéc dém: trong d6 THx 14 8bit cao, TLx 1a 8 bit thap, x= 0/1/2.

TCON, TMOD la céc thanh ghi thiét l1ap cho TC 0 va 1.
T2CON, T2MOD, RCAP2L, RCAP2H 14 cé4c thanh ghi thiét lap cho TC 2.

Cu thé chirc ning timg bit trong cac thanh ghi ctia TC, ta xem trong 10.

Timer/Counters cua datasheet.

TC 0 va 1 c6 4 ché do: 13bit timer (Mod 0), 16bit timer (Mod 1), 8 bit timer

tu dong nap lai (Mod 2), 2 timer-8bit song hanh (Mod3).

TC2 ¢6 cac ché do: Capture mode, Timer 16bit tw nap lai, ché do bo phat baud rate

cho UART, xuat xung dao dong ra ngoai.

Thu vién delay.c sir dung timer 0 dé tinh toan thoi gian delay mot cach twong dbi

chinh xac. Ta s& str dung timer 0 dé tao mot dong hd bam gid don gian, hién thi 1én led.
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Code:

#include "N78E055A 059A_517A.h"
#include "Typedef.h"

#include "Delay.h"

#include "16x2.h"

void lcd_puts_time(unsigned char num)

{
unsigned char c,dv;
¢c=(num%?2100)/10;
dv=num%10;
Icd1602_putchar(c+48);
lcd1602_putchar(dv+48);
}

unsigned char s,m,h;
void main(void)

{
Icd1602_init();
Icd1602_gotoxy(0,0);
lcd1602_puts(" Timer 0 ");
s=0;
while(1)
{
S++;
if(s==60)
{
m-++;
if(m==60)
{
h++;
m=0;
}
s=0;
}
lcd1602_gotoxy(0,1);
Icd_puts_time(h);lcd1602_putchar(58);
Icd_puts_time(m);lcd1602_putchar(58);
Icd_puts_time(s); Delaylms(1000);
}
}

43



.-_.-"/...- k\

(@) TULA solution

N— Ngay: 24/11/2016
7. PROJECT 07: PWM
Phuong phéap diéu xung PWM 1a phuong phéap diéu chinh dién 4p ra tai theo mot
chu ky nhit dinh, c6 dai lugng dic trung 1a tin sb va do rong xung. Tir viéc thay d6i do
rong xung, ta s& thay déi dién ap ra output.
N78E059A/N78E055A ¢ 5 kénh ngd ra PWM (PWMO~PWM4) két ndi voi cac
chan (P1.3~P1.7) c¢6 d0 phan giai 8bit (0~255).
Céc thanh ghi lién quan dén PWM:
e PWMCONO, PWMCONL1: 2 thanh ghi diéu khién cho phép diéu ché PWM theo
cac kénh tir 0~4.
e PWMP: diéu khién chu ki cua xung.
o PWMx (x=0~4): d¢ rong xung gia tri tor 0~255.
Véi AT89S52 board ta c6 thé dung chan P1.3 tuong Gmg 1a PWMO dé diéu khién
am lugng cua coi chip.
Sau déy 14 code vi du, str dung 2 nit bam dé thay doi gia tri PWM.
#include "N78E055A 059A 517A.H"
#include "typedef.n"
#include "Delay.h"

unsigned char duty;

void main(void)

{

PWMCONO0=0x05; //cho phep su dung PWMO tai chan P1.3
PWMP=255; //Chu ky xung 0-255

PWMO0=128; // do rong xung 0-255

while(1)
{
if(P32==0)
{
PWMO--;
iIf(PWMO<5)PWMO0=5;
}
if(P33==0)
while(1P32);
PWMO++;
iIf(PWMO0>255)PWM0=255;
}
}
}

8. PROJECT 08: Giao tiép UART
UART la b truyén dir liéu khong ddng bo, thuong dugc dung trong may tinh cong
nghiép, truyén thong, vi diéu khién,.. Chiing giao tiép thong qua 2 day Rx va Tx, c6 chung
dat. Céac thong sé dic trung cho giao tiép UART 1a baudrate, frame, start bit, data, parity
bit va stopbit. Khung truyén frame hay duoc sir dung 1a 10bit (start+data+stop).
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N78E059A/N78E055A c6 mot cong ndi tiép song cong hd tro 3 ché do cho giao
tiép UART. Dé c6 thé hiéu sau hon vé cac ché do nay, co thé tim hiéu trén chuong 13
datasheet.

Céc thanh ghi lién quan:

e SCON: thiét 1ap ché d¢ cho serial port
e PCON: v¢i bit SMOD (PCON.7) thiét Iap double baud rate.
e SBUF: bo dém dix liéu.

Y tuwong ¢ day 1a xay dung mét chuwong trinh giao tiép v6i may tinh thong qua giao
thac UART bang cong COM. Ta s& xir dung chan P3.0, P3.1 trong project nay. Khi bim
nut, thong tin s& dugc guri 1én may tinh qua cic phan mém nhu Hercules, Terminal.

Code demo cua chuong trinh

#include "N78EO055A 059A_517A.h"
#include "Typedef.h"

#include "16x2.h"

#include "Delay.h"

#include <stdio.h> //for "printf"

#define BAUD_RATE 9600

#define UL6BAUD_TIMER?2 65536-(22118400/BAUD_RATE/32)
char vart_buf_num=0;

char change_flag=0;

char string1[17] = "PC<->UART<->LCD";
char string2[17] = "Click Button!";

void UART_ISR (void) interrupt 4 //ngat uart
{

if (R1) //lcheck Tx or Rx interrupt // neu co du lieu gui den
{

if(uart_buf_num>15) uart_buf_num=0;
string2[uart_buf_num]= SBUF;

uart_buf num++;

string2[uart_buf_num]="0";

change_flag =2;

RI = 0; //clear RI by software for next reception

}

}

void Timer2_ISR (void) interrupt 5 //interrupt address is 0x002B

{
EXF2 = 0; //Clear Timer 2 External Flag

}

void Timer2_Init (void)

{

TCLK = 1; //select Timer 2 as transmission baud rate source
RCLK = 1; //select Timer 2 as receive baud rate source
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TL2 = RCAP2L = U16BAUD_TIMER?2; //baud rate 9600bps@22.1184MHz
TH2 = RCAP2H = U16BAUD_TIMER2 >> 8;

EXEN2 = 1; //enable T2EX pin

ET2 = 1; /[Timer 2 interrupt enable, in baud rate generator mode,
[[T2EX pin interrupt still works

TR2 =1; /[Timer 2 run

}

void main (void)

{

lcd1602_init(); //Init LCD

lcd1602_gotoxy(0,0);

lcd1602_puts("Test Uart™);

Timer2_Init(); //Init timer 2 (source clock of UART)
SCON = 0x52; //initial UART as mode 1, receive enable,
/[T1 should be set before using "printf"

printf
("\n*::::::::::::::::::::::::::::::::::::::::::::::
::::::::::*");

printf ("\n* N78E055A_059A_517A UART Mode 1 Demo *");
pl‘intf("\n*::::::::::::::::::::::::::::::::::::::::::

printf ("\n 1. Put character in Terminal software -> display to LCD");
printf ("*\n 2. Press BT1, BT2 -> Display to PC (Terminal software)\n");
ES = 1; //enable UART interrupt

EA = 1; //enable global interrupt

uart_buf_num=0;

while(1)

{

if(P32 == 0) //If P32 pin pressed -> increment number
{

while(!P32); //Wait P32 release!

sprintf(string2,"BT1 pressed!");

change_flag=1;

}

If(P33 == 0) //If P32 pressed -> increment number

{

while('P33); //Wait P32 release!

sprintf(string2,"BT2 pressed!");

change flag=1;

}

if(change_flag)

{

if(change_flag==1) printf(*\n %s", string2);
uart_buf_num=0;
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change_flag=0;
lcd1602_gotoxy(0,1);
lcd1602_puts(string2);
lcd1602_puts(™ ");

}

}

Sau khi da nap code cho vi diéu khién, ta sir dung day cam cong COM dé két noi
V6i may tinh hoic sir dung USB UART dé két ndi bang cong COM 4ao.

Ngay: 24/11/2016

Tai phan mém Hercules trén trang chi Hw-group va chay chuong trinh.

'*Q Hercules SETUP wtility by HW-group.com _ ||:||5|

— Serial
R
COr4 - >
B
9600 | %
El
E =
Parity
Inune j
Handshake
|oFF |
tode
IFree j
4 ——
< * Open
— Modem lines - —y
@co @R @DSR @CTS [ OTR T ORTS Hw/a P/ update |

— Send

| [~ HE® Sendl HI_Ugrnup
I I_ HE% | Send | vwrw, HW-group.com

Hercules SETUP atilivy

I [CIHEX | Send | Version 3.2.8

1. Chon phan giao tiép ndi tiép Serial.

2. Chon cong COM két ndi véi may tinh. Néu sir dung cong COM ao thi ¢ thé vao
hardware trong my computer dé kiém tra xem cong COM 1a cong nao.

3. Lua chon baundrate phu hop, 2 thiét bi phai cing baundrate méi giao tiép duoc Voi
nhau.

4. Sau d6 ta bat két ndi bang Open, thir nhan niit bam trén bo kit va quan sat két qua.

9. PROJECT 09: Giao tiép SPI
Giao tiép SPI 1a giao tiép truyén thong ndi tiép dong bo cao theo kiéu Master-Slave.
Tic 14 s& c6 mot vi diéu khién, thiét bi dong vai tro 1a master s& diéu khién, quan 1y cac
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thiét bi slave con lai. SPI c6 thé coi nhu 1a mot phuong phap truyén song cong, Viéc g va
nhan di liéu ddng thoi thong qua két ndi 4 day: CLK, MOSI, MISO, SS. CLK 1a dau xung
diéu khién cua master, cung cip xung cho cac slave. MOSI 1a chan dit liéu ra tir master vao
slave, MISO nguoc lai véi MOSI va SS 1a chan dung dé select slave, lya chon slave dé
truyén thong.

N78E055A hd trg cong SPI toc do cao, véi 2 ché d6 Master va Slave voi ty 18 toc
d6 cao dén FPERIPH/16 véi Master va FPERIPH/4 véi Slave. Ngoai ra con c6 ché do
chéng 151, xung dot khi két nbi nhiéu Master.

Master/Slave Master/Slave

MCU1 MCU2
MISO MISO
MOSI MOSI
SPCLK SPCLK

Ss SS
0 0
110 1 ° 1 /0
PORT 2 2 PORT
3 . 3
X = ¥ — S
‘% o w 8 A Q w 8 7 o » UOJ
%) 7] 1)

Slave device 1 Slave device 2 Slave device 3

Trong project nay ta s& sir dung mot con N78E055A ngoai 1am master, két ndi Voi
bo kit thong qua chan cim c6 san hoic qua céng USBISP. Master sé& giri dir liéu theo chu
ki nhat dinh va slave s& nhan va hién thi dit liéu lén lcd.

Code danh cho master:

#include <stdio.h>

#include <intrins.h>

#include <string.h>

#include "N78EO055A 059A 517A.h"
#include "Typedef.h"

#include "Define.h"

#include "Common.h"

#include "Delay.h"

// dinh nghia cac bit cua thanh ghi dieu khien giao tiep SPI
#define set SSOE SPCR |=SET_BIT7
#define set SPE SPCR |= SET_BIT6
#define set LSBFE ~ SPCR |= SET_BIT5
#define set. MSTR SPCR |= SET_BIT4
#define set CPOL SPCR |=SET_BIT3
#define set CPHA SPCR |= SET_BIT2
#define set_ SPR1 SPCR |= SET_BIT1
#define set_ SPRO SPCR |=SET_BITO
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#define set_ DRSS SPSR |= SET_BIT3
#define set_ESPI EIE |=SET_BITO

#define clr_SSOE SPCR &= CLR_BIT7
#define clr_SPE SPCR &= CLR_BIT6
#define clr_LSBFE  SPCR &= CLR_BIT5
#define clr_MSTR SPCR &= CLR_BIT4
#define clr_CPOL SPCR &= CLR_BIT3
#define clr_CPHA SPCR &= CLR_BIT2
#define clr_SPR1 SPCR &= CLR_BIT1
#define clr_SPRO SPCR &= CLR_BITO

#define clr_DRSS SPSR &= CLR_BIT3
#define clr_SPIF SPSR &= CLR_BIT7

#define SS_PIN P14

void SPI_Interrupt_ISR(void) interrupt 8

{
UINTS u8l;

clr_SPIF;
[* Waiting the Slave ready */
for(u8l = 0; u8l < 255 ;u8l++);

void Enter_ldle_Mode(void)

{
PCON |= 0x01;

void SPI_Error(void)
{
P2 = 0x78;
while(1);

void SPI1_Initial(void)

{
/* Enable Port 0 to weakly pull-up */
POOR |= SET_BITO;
/* SPI clock = Fosc/128 */
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set_ SPRO;
set SPR1,;

/* ISS General purpose 1/0 ( No Mode Fault ) */
set DRSS;

clr_SSOE;

/* SPI in Master mode */
set MSTR;

[* MSB first */
clr_LSBFE;

clr_ CPOL;

set CPHA;

/* Enable SPI function */
set SPE;

[* Enable SPI interrupt */
set ESPI;

EA=1;

unsigned char i;

void main(void)

{

SPI_Initial();

iI=0;

while(1)

{

If(SP1_Send Byte(CMD_CHECK_BUS)==0) break;
Delaylms(500);

}
while(1)
{

i1=0;
for(i=0;i<9;i++)
{
SPI_Send_Byte(i+48);
Delaylms(1000);
}

}

}

Code danh cho Slave:

#include <stdio.h>

#include "N78E055A 059A 517A.h"
#include "Typedef.h"

#include "Define.h"

#include "Delay.h"
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#include "LCD16x2.h"

#define set_SSOE SPCR |= SET_BIT7
#define set_SPE SPCR |= SET_BIT6
#define set_LSBFE SPCR |= SET_BIT5
#define set. MSTR SPCR |= SET_BIT4
#define set_ CPOL SPCR |= SET_BIT3
#define set_ CPHA SPCR |= SET_BIT2
#define set_SPR1 SPCR |= SET_BIT1
#define set_SPRO SPCR |= SET_BITO
#define set_DRSS SPSR |= SET_BIT3
#define set_ESPI EIE |= SET_BITO
#define clr_SSOE SPCR &= CLR_BIT7
#define clr_SPE SPCR &= CLR_BIT6
#define clr_LSBFE SPCR &= CLR_BIT5
#define clr_MSTR SPCR &= CLR_BIT4
#define clr_CPOL SPCR &= CLR_BIT3
#define clr_CPHA SPCR &= CLR_BIT2
#define clr_SPR1 SPCR &= CLR_BIT1
#define clr_SPRO SPCR &= CLR_BITO
#define clr_DRSS SPSR &= CLR_BIT3
#define clr_SPIF SPSR &= CLR_BIT7
#define clr_ESPI EIE |= CLR_BITO
#define SS_PIN P14

void SPI_Interrupt_ISR(void) interrupt 8
{

clr_SPIF;

if (SPDR==default)

SPDR=0xff;
}
e
void Enter_ldle_Mode(void)
{

PCON |= 0x01;
}
Jfm e
void SPI_Initial(void)
{

clr_SPRO; //SPI clock = Fosc/16
clr_SPR1;

clr_MSTR; //SPI in Slave mode
clr_LSBFE; //MSB first
clr_CPOL;

o1
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set CPHA;
set ESPI; //Enable SPI interrupt
set_SPE; //Enable SPI function

void main(void)

{

Icd1602_init();

Icd1602_gotoxy(0,0);

lcd1602_puts(**Test SPI");

SPI_Initial();

SPDR = ERROR; //Cho thanh ghi du lieu SPI= OxFF

EA = 1; //Interrupt global
clr_SPIF; //xoa co ngat SPI
while(1)
{
Enter_Idle_Mode();
Icd1602_gotoxy(0,1);
Icd1602_putchar(SPDR);
}
}
10.PROJECT 10: Data flash
N78E055A ¢6 hd trg bo nhé data flash voi dung lugng 4K, ding dé lIuu trir di lidu
di khong ¢6 ngudn nudi chip. Ta chi ¢ thé can thiép mém vao bo nhé data flash bang ché
d6 ISP hoic bang phan cung thong qua trinh nap song song.

O day, ta s& thar demo mot chuong trinh can thiép vao data flash ciia vi diéu khién
N78E055A. Chuong trinh s& kiém tra truy cap vao bd nhé data flash va thong bao két qua
thong qua hién thi led don trén bo mach.

#include <stdio.h>

#include "N78E055A 059A 517A.h”
#include "Typedef.h"

#include "Common.h"

#define ERASE_ALL_AP 0x22
#define FLASH_READ_AP  0x00
#define BYTE_PROGRAM_AP  0x21

void ISP_Error(void)
{
P1 = 0x78;
while(1);
}
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void Enable _ISP_Mode(void)

{
bit EA_tmp;

/* Enable ISP */
EA tmp = EA;
EA=0;

TA = OXAA;

TA = 0x55;
CHPCON |= 0x01;
EA = EA_tmp;

void Disable ISP_Mode(void)

{
bit EA_tmp;

/* Disable ISP */
EA_tmp = EA;
EA=0;

TA = O0XAA;

TA = 0x55;
CHPCON &= OxFE;
EA = EA_tmp;

void Trigger_ISP(void)

{
bit EA_tmp;

EA_tmp = EA;
EA=0;

TA = OXAA;

TA = 0x55;
ISPTRG |= 0x01;
EA = EA_tmp;

void Erase_4k_Data_Flash(void)

{
UINT16 uleCount;

Enable_ISP_Mode();
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P1 = 0x01;
ISPAL = 0;
ISPCN = ERASE_ALL_AP;

for(u16Count=0xf0;u16Count<0x100;ul6Count++)

{
ISPAH = u16Count;

Trigger_ISP();
}

Disable_ISP_Mode();

void Erase_4k_Data_Flash_Verify(void)

{

UINT32 u32Count;

Enable ISP_Mode();

P1 = 0x02;

ISPAL = 0;

ISPAH = 0xfO0;

ISPCN = FLASH_READ_AP;

for(u32Count=0xf000;u32Count<0x10000;u32Count++)
{

ISPFD = 0;

Trigger_ISP();

if(ISPFD != OxFF)
ISP_Error();

ISPAL++;
if(ISPAL == 0)
ISPAH++;

Disable_ISP_Mode();

void Program_4K Data_Flash(void)

{

UINT32 u32Count;

Enable_ISP_Mode();
P1 = 0x03;

Ngay: 24/11/2016
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ISPAL = 0;

ISPAH = 0xfO0;

ISPFD = OxFF;

ISPCN = BYTE_PROGRAM_AP;

for(u32Count=0xf000;u32Count<0x10000;u32Count++)

{
ISPFD++;
Trigger_ISP();

ISPAL++;
if(ISPAL == 0)
ISPAH++;
}

Disable_ISP_Mode();

void Program_4K_Data_Flash_Verify(void)

{

UINT32 u32Count;
UINT8 u8Read Data;

Enable ISP_Mode();

P1 = 0x04;

ISPAL = 0;

ISPAH = 0xf0;;
u8Read_Data = 0x00;

ISPCN = FLASH_READ_ AP;

for(u32Count=0xf000;u32Count<0x10000;u32Count++)
{

Trigger_ISP();
If(ISPFD !=u8Read_Data)
ISP_Error();

ISPAL++;

if(ISPAL == 0)
ISPAH++;

u8Read Data++;

}

Disable_ISP_Mode();

Ngay: 24/11/2016
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void main (void)

{
InitialUARTO_Timer1(9600); /* 9600 Baud Rate @ 11.0592MHz */

Erase 4k Data_Flash();

Erase 4k Data_Flash_Verify();
Program_4K_Data_Flash();
Program_4K_Data_Flash_Verify();

P1 = 0x66;

while(1);
}
11.PROJECT 11: Giao tiép DS1307
DS1307 14 1 ic thong dung va twong ddi khoe trong viéc tng dung déng hé thoi gian
thuc (RTC-real time clock), sir dung thong qua giao tiép 12C don gian véi 1 diy SDA va 1

day SCL.
Real Time
Ul
[ 276Kz 2 | o SO
_]_73 Vbat SCL
1° BT18
T 1 GND SDA

PIN CR1220

SWDS SCL

P33 1 - 2 DS SCL

SWDIP-1

SWDS SDA

Pi2 1 £ 2 DS SDA
B
Kit At89S52 v3 ¢ tich hop dong hd thai gian thyc sir dung DS1307 théng qua giao

thie két ndi 12C. Pé c6 thé sir dung phan cing ndy, ta can thém cac file Soft I2¢.h,
DS1307.h vao thu muc Include, cac file Soft 12c.c va DS1307.c vao thu muc common. Su
dung céc budc thém file thu vién nhu di hudng dan dé c6 thé giao tiép véi IC DS1307.
Céc file Soft_I2c chira cac 1énh lién quan dén giao tiép 12C va cac file DS1307 chira céc
ham giao tiép ghi va doc dir liéu thoi gian cho ic DS1307.

Sau day la ndi dung céc file thém vao.
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Soft_I2c.h:

#ifndef _SOFT_I2C _H_

#define _SOFT_I12C_H_

I/ Init

void Soft_I2c_Init();

// Master generate Start signal

void Soft_12c_Start();

// Master generate Stop signal

void Soft_I2¢_Stop();

// Write data to Slaver, and get ACK/NACK from Slaver
bit Soft_12c_Write(unsigned char dat);
// Read data from Slaver

unsigned char Soft_I12¢c_Read(bit ack);
#endif

DS1307.h:
#ifndef RTC_DS1307_
#define _RTC_DS1307_

/Il Allow Ds1307 Run
void Ds1307_Init();

/I Write a byte into address
void Ds1307_Write(unsigned char add, unsigned char dat);

// Read a byte at address
unsigned char Ds1307_Read(unsigned char add);

/I Read a Hour, Minute, Second in Decimal format
/l Read mode 12/24
Il return AM/PM (0 - AM, 1 - PM)

Ngay: 24/11/2016

bit Ds1307_Read_Time(unsigned char * hour, unsigned char * minute,

unsigned char * second, unsigned char * mode);

/I Write Hour, Minute, Second in Decimal format
/I Write Mode 12/24
I Write AM/PM (0 - AM, 1 - PM)

void Ds1307_Write_Time(unsigned char hour, unsigned minute,

unsigned char second, unsigned char mode, bit apm);

// Read day, date, month, year from Ds1307

void Ds1307_Read_Date(unsigned char * day, unsigned char * date,

unsigned char * month, unsigned char * year);
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/l Write day, date, month, year into Ds1307
void Ds1307_Write_Date(unsigned char day, unsigned char date,
unsigned char month, unsigned char year);

/I Write array of byte begin at address
void Ds1307_Write_Bytes(unsigned char add, unsigned char * buff,
unsigned char len);

// Read array of byte into buff at add
void Ds1307_Read_Bytes(unsigned char add,unsigned char * buff,
unsigned char len);

#endif

e Soft I12c.c:

#include "N78E055A 059A 517A.h"
#include"Soft_I2c.h"
#include"intrins.h"

#ifdef USE_SOFT _12C_DELAY

#message "Soft 12C - USE_SOFT_12C_DELAY"

#define Soft_I2c_Delay() { nop_();_nop_();_nop_();_nop_();_nop_();}
#else

#define Soft_I2c_Delay()

#endif

#define SOFT_I2C_SCL P33
#define SOFT_12C_SDA P32

/* _____________________________________ *

Prototype for Local Function

e e e */
bit Soft_12c_Get_Ack();

void Soft_12¢c_Ack();

void Soft_12c_Nak();

/* _____________________________________ *_
Soft_I2c_Init

e e o o */
void Soft_I12c_Init()

{

SOFT 12C_SCL=1;
SOFT _12C_SDA=1;
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}

/* _____________________________________ *

Soft_12c_Start

e */
void Soft_12c_Start()

{

SOFT_12C_SCL =1;
Soft_l2c_Delay();
SOFT_12C_SDA = 0;
Soft_12c_Delay();
SOFT_12C_SCL =0;

}

/* _____________________________________ *

Soft_12c_Get_Ack - Local Function
- return

0-ACK

1- NAK

e */

bit Soft_I2c_Get_Ack()
{
bit result;
SOFT_12C SDA =1;
Soft_I2c_Delay();
SOFT_I12C SCL =1;
Soft_I2c_Delay();
result = SOFT _12C_SDA;
SOFT _12C_SCL =0;
return result;

}
/* _____________________________________ *_
Soft_12c_Write
- return

0: ACK - No Error

1: NAK - Error
e e o o */
bit Soft_I12c_Write(unsigned char dat)
{

unsigned char i;
for(i=0;i<8;i++)
{
SOFT_I2C_SDA = (bit)(dat&0x80);
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SOFT I12C_SCL =1;
Soft_12¢c_Delay();
SOFT _12C _SCL =0;
dat<<=1;
}
return(Soft_I2c_Get_Ack());

}

/* _____________________________________ *

Soft_12c_Ack - Local Function

e */

void Soft_12¢c_Ack()

{

SOFT_I2C_SDA =0;

Soft_12c_Delay();

SOFT_12C_SCL =1;

Soft_12c_Delay();
SOFT_I2C_SCL =0;

}

/* _____________________________________ *_
12C_Nak - Local Function

e e */
void Soft_I12¢c_Nak()

{

SOFT_I2C_SDA =1;
Soft_I2c_Delay();

SOFT_I2C_SCL =1;
Soft_I12¢c_Delay();

SOFT_I2C_SCL =0;
}

/* _____________________________________ *

12C_Read function
- Tham so
ack: 0 - Master tao NAK sau khi truyen
1 - Master tao ACK sau khi truyen

e */

unsigned char Soft_I2c_Read(bit ack)
{
unsigned char i, dat=0;
for(i=0;i<8;i++)
{
SOFT_I2C_SDA =1;
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Soft_I12c_Delay();
SOFT_12C_SCL =1;
Soft_12¢c_Delay();

dat <<=1;
if(SOFT _12C_SDA)
{
dat |= 0x01;
}
SOFT _12C_SCL =0;
}
if(ack)
{
Soft_12¢_Ack();
}
else
{
Soft_I2c_Nak();
}
return dat;
}
/* _____________________________________ *_

Soft_12c¢_Stop function

e */

void Soft_I2c_Stop()
{

SOFT_I2C_SDA = 0;
Soft_12¢c_Delay();
SOFT_12C_SCL =1;
Soft_I2c_Delay();
SOFT_I2C_SDA = 1;
}

e DS1307.c:

#include "N78E055A 059A 517A.h"
#include"Soft_12C.h"
#include"DS1307.h"

void Ds1307_Init()

{

unsigned char tmp;

tmp = Ds1307_Read(0x00);

tmp &= Ox7F;
Ds1307_Write(0x00,tmp);
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}
void Ds1307_Write(unsigned char add, unsigned char dat)
{
Soft_I12c_Start();
Soft_I2c_Write(0xDO);
Soft_I12c_Write(add);
Soft_12¢c_Write(dat);
Soft_I2¢c_Stop();

}
unsigned char Ds1307_Read(unsigned char add)

{

unsigned char dat;
Soft_I12c_Start();
Soft_12c_Write(0xDO);
Soft_12¢c_Write(add);
Soft_12c_Start();
Soft_I12c_Write(0xD1);
dat = Soft_I2c_Read(0);
Soft_12c_Stop();

return dat;
}
/* _____________________________________ *_
Ds1307_Read_Time
- Description

Get hour, minute, second in BCD format
- Paramaters

&hour -

&minute -

&second -

&mode - Mode 12/24h (12 or 24)
- return mode 24/12

0-AM

1-PM
e e */

bit Ds1307_Read_Time(unsigned char * hour, unsigned char * minute,
unsigned char * second, unsigned char * mode)

{

unsigned char h_tmp, m_tmp, s_tmp;

bitam_pm;

Soft_I2c_Start();

Soft_12c_Write(0xDO);

Soft_12¢c_Write(0x00);

Soft_I2c_Start();

Soft_I2c_Write(0xD1);

62




e

.'rf’

. -.\| ;
u.\./ TULA Solution

: Ngay: 24/11/2016
s_tmp = Soft_I2c_Read(1);
m_tmp = Soft_I2c_Read(1);
h_tmp = Soft_12c_Read(0);
Soft_12¢c_Stop();

s_tmp &= Ox7F;
*second = (s_tmp>>4)*10+(s_tmp&O0x0F);
m_tmp &= O0x7F;
*minute = (Mm_tmp>>4)*10+(m_tmp&0Ox0F);
if(h_tmp & 0x40) // Mode 12h
{
*mode = 12;
if(h_tmp & 0x20)
{
am_pm =1; Il PM
}
else
{
am_pm = 0;
}
h_tmp &= Ox1F;
*hour = (h_tmp>>4)*10+(h_tmp&O0x0F);
}
else
{
*mode = 24;
h_tmp &= 0x3F;
*hour = (h_tmp>>4)*10+(h_tmp&0x0F);
if(*hour<12)
{
am_pm = 0; Il AM
}
else
{
am_pm =1;
}
}
return am_pm;
}
/* _______________________________________________ *_

- Description




—_ "-.\_‘\

ci.) TUL A Solution

~— Ngay: 24/11/2016
Write Hour, minute, second, mode, am/pm into Ds1307
- Parameters
hour, minute, second in decimal format
mode: 12/14
apm: 0- AM, 1 - PM
B */

void Ds1307_Write_Time(unsigned char hour, unsigned minute,
unsigned char second, unsigned char mode, bit apm)

{

second = ((second/10)<<4)|(second%10);

minute = ((minute/10)<<4)|(minute%10);

hour = ((hour /10)<<4)|(hour %10);

if(mode==12)
{
hour |= 0x40;
if(apm) Il PM
{
hour |= 0x20;
}
}

Soft_I2c_Start();
Soft_I2c_Write(0xDO);
Soft_12c_Write(0x00);
Soft_I12c_Write(second);
Soft_I2c_Write(minute);
Soft_I2c_Write(hour);
Soft_I2c_Stop();

}

/* _____________________________________ *

Ds1307_Read_Time
- Description

Read day, date, month, year from Ds1307
- Parameters

&date, &day, &month, &year

e */

void Ds1307_Read_Date(unsigned char * day, unsigned char * date,
unsigned char * month, unsigned char * year)

{

Soft_I12c_Start();

Soft_12c_Write(0xDO0);

Soft_12c_Write(0x03);

Soft_I2c_Start();
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Soft_12c_Write(0xD1);
*day = Soft_I2c_Read(1);
*date = Soft_I2c_Read(1);
*month= Soft_I2c_Read(1);
*year = Soft_12c_Read(0);
Soft_12c_Stop();
*day &= 0x07;
*date &= Ox3F;
*date = (*date>>4)*10 + (*date & Ox0F);
*month &= Ox1F;
*month = (*month>>4)*10 + (*month & O0x0F);
*year = (*year>>4)*10 + (*year & Ox0F);

}
/* _____________________________________ *_
Ds1307_Write_Date
- Description

Write day, date, month, year into Ds1307
- Parameters

day, date, month, year
e e */

void Ds1307_Write_Date(unsigned char day, unsigned char date,
unsigned char month, unsigned char year)
{

date = ((date/10)<<4) | (date%10);
month = ((month/10)<<4) | (month%10);
year = ((year/10)<<4) | (year%10);
Soft_I2c_Start();

Soft_I12c_Write(0xDO0);
Soft_12¢c_Write(0x03);
Soft_I2c_Write(day);
Soft_I2c_Write(date);
Soft_I12c_Write(month);
Soft_12c_Write(year);

Soft_12¢_Stop();

}
/* _____________________________________ *_
Ds1307_Write_Bytes
- Description

Write array of byte begin at address
- Parameters

add: Start Address

buff: Pointer to Write Buffer

len: Number of byte to Write
e e e e */
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void Ds1307_Write_Bytes(unsigned char add, unsigned char * buff,
unsigned char len)

{

unsigned char i=0;

Soft_I2c_Start();
Soft_12¢c_Write(0xDO0);
Soft_12¢c_Write(add);
for(i=0;i<len;i++)

{
Soft_12¢c_Write(buff[i]);
}
Soft_12¢_Stop();
}
/* _____________________________________ *_
Ds1307_Read_Bytes
- Description
Read array of byte into buff at add
- Parameters
add: Start Address
buff: Pointer to Read Buffer
len: Number of byte to Read
e e */

void Ds1307_Read_Bytes(unsigned char add,unsigned char * buff,
unsigned char len)

{

unsigned char i;

Soft_I2c_Start();
Soft_I2c_Write(0xDO);
Soft_12¢c_Write(add);
Soft_I2c_Start();
Soft_I12c_Write(0xD1);
for(i=0;i<len-1;i++)

{

}
buff[i] = Soft_I2c_Read(0);
Soft_I2c_Stop();

}

buff[i] = Soft_I2c_Read(1);
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VI. LUUY TAILIEU

Trong qué trinh bién soan tai liéu, kho tranh khoi cdc sai s6t. Mong su phan héi tich
cuc tir ngudi doc dé xay dung mot ngudn tai liéu mo dang tin cay.

Moi thong tin, xin lién hé vé:
Cong ty TNHH Gidi phdap TULA - TULA Solution Co., Ltd
TRU SO CHINH (HA NOQI)

VP giao dich: Sé 6 Ngé 23 Dinh Thén, My Pinh, Nam Tir Liém, Ha Nji
Tel.: 04. 39655633, Hotline: 0912612693, Fax: 04. 39655633
E-mail: info@tula.com / info (at) tulaso.com
DAl DIEN KHU VUC MIEN NAM
Dia chi: Sé 273 Pwong Pién Bién Phii, Phwong 7, Qugn 3, TP. HCM
Tel.: 0912 612 693, Fax: 04. 39655633

E-mail: hcm@ tula.vn
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