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HUONG DAN PHAT TRIEN N78E055A

I. GIOI THIEU N78E055A
1. Téng quan

- N78E055A 1a dong vi diéu khién ciia hang Nuvoton st dung 15i 80C51.

- N78E055A c6 thé thay thé cho MCU 8051 cua cac hing khac nhu ATMEL, NXP,..

- S0 v&i cac MCU nén 8051 thi N78E055A mang nhiing tinh nang ky thuat hién dai va ndi
troi hon nhu mat do tich hop, co thach anh noi toc do cao, hd tro nhiéu kiéu nap code,
khang nhiéu, chéng 6n, gia ré. Ta ¢ thé xem ¢ phan tiép theo vé tinh ning cua
N78EQ55A:

- Loi thé ciia dong MCU-8bit 15i 8051 cta Nuvoton so vai truyén thong:

o Tong BOM thép
o D& dang phat trién: c6 day du tai nguyén phat trién.
o Bao tri va san suat linh hoat.

+1% intemal
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IR signal ———| INT 16K~4KB Flash
512B SRAM =
GPIO Data flash featire HOImi
ISP/ICP function 12C "HDMI. DVD, projector,
iPod docking. . .
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PIU TS aw 1
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2. Tinh niing néi bat
- Dong vi diéu khién 8bit ché tao trén cong nghé CMOS véi thiét ké chdng nhiéu, tinh
dién ESD/EFT.
- Loi 80C51 12T/6T (chay véi 12 hoac 6 xung dao dong cho chu ky may).
- Dai ap hoat dong rong: 2.4 ~ 5.5V va tan s6 chay rong tir 4 ~ 40MHz.
- Tich hop b6 dao dong noi RC 22.1184MHz/ 11.0592MHz véi sai s +1% & nhiét do
25°C va £3% cho toan dai nhiét do -40°C ~ +85°C.
- V& bo nhé Flash: 16KB APROM, 2.5KB ISPROM, 4KB DataFlash, véi kha nang ghi
x6a 10.000 1an va dix liéu con nguyén ven trén 10 nam tai nhiét d6 dudi +85°C
- V& RAM c6 255B, bd sung thém 1KB XRAM (dung cac 1énh MOVX dé truy cap)
- Ngodi ra, con hd tro giao dién Bus bo nhé ngoai (Programe/Data) quan 1y t&i 64KB.
- H0 tro nap ISP duoc voéi dai dién ap rong 3.0 ~ 5.0V.
- Hd trg bao mat di ligu.
- Ngoai vi co:
o 3 x Timer-16bit
o 5x3Bodém/ Bo dinh thoi 16 bit.
1 x UART song cong
1 x SPI
5 kénh ra PWM
11 ngudn ngat, 4 mic wu tién cho mdi ngudn
4 x Ngit ngoai INT (dang chan DIP40 chi c6 INT1 va INT2)
WDT, POR, H& trg Reset mém, 4 miic BOD
o C6 bo quan 1y ngudn cho ché do Idle va Power-Down tiét kiém dién.
- Dang dong goi: DIP-40, PLCC4-4, PQFP-44, LQFP-48
3. So @6 chdi chirc ning

O O O O O O
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vSs detection

@ Timer0 [« TO0(P3.4)
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16k Bytes Timer 1 T Egﬁﬁg}
APROM Flash Timer 2 e T3EX (P1.1)

2.5k Bytes Serial Part | ——— TXD (P3.1)

LDROM Flash  [\—— (UART) le—— RXD (P3.0)
[——» S5 (P1.4)
s =11
Data Flash — le——» |
== le—— SPCLK (F1.7)
256 Bytes — 5 PWMO™~PWM4
Internal RAM  [\———/| 0 PWM T (P1.37P1.7)
=
1024 Bytes E 1«——— [NTO (P3.2
XRAM & External |[&—— INTT (P3.3
(Auxiliary RAM) 3 Interrupt [e— ImNTC! (;i' g)
e .
Z
8 | —
PO[7:0] «—=—|  I/O Port, PO W?_lﬁ:rug
- - 8 > E— — Power Down
Pl Vo Port. P1 — 1 Waking-up Timer
8
8 I . .
P2[7:0] +——  1/O Port, P2 [*—=s = AD[7:0] (PO[7:0])

———» A[15:8] (P2[7:0])
External Memory | — s ALE

8 Bus Interfface +—— PSEN
P3[7:0] +———» I/O Port, P3 ———» WR (P3.6)
—— RD(P3.7)

!

8

P4[7:0] «—=— /O Port, P4
System
Clock
Power
Management
XTAL1 Oscillating — On-chip RC
XTAL2 — ] Circuit 12T/6T Divider Oscillator

Hinh: So d6 khéi chire nang ciia N78E055A
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TAI NGUYEN PHAT TRIEN
1. Tailiéu
- Toan bd tai nguyén phat trién cia N78E055A co thé tai vé tir website cua hing, gdm c6:
Cong cu phat trién: “Driver dé thém thu vién chip caa Nuvoton cho Keil-uVision ” +
“Hudng dan str dung cho mach nap chip MCU 8051 cua Nuvoton” + “Phan mém diéu
kién nap ISP-ICP cho chip MCU 8051 cua Nuvoton”.
http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp_G
UID=670aaf31-5d5c-45d3-8a9e-040e148d55cf
Datasheet cia N78E055A:
http://www.keil.com/dd/docs/datashts/nuvoton/n78e055a.pdf
- M3 ngudn Demo: cho cac dong chip MCU 8051 ctia Nuvoton va ma trinh ISP.
http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp G
UID=515275c4-f6ae-4915-89ce-366fd8097efc
Céac luu y trng dung (Application Note):
http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp_G
UID=cb37b14c-6b06-4c6d-878f-0572f9befd73
Bang thay thé twong thich chip cua Nuvoton thay thé cho cac MCU LPC ctia NXP.
http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp_G
UID=2d53chaa-f858-4dfd-b6ch-597c6f467055
- Xem cac tai liéu hudng dan tai trang web ciia cac nha phan phdi ctia hang Nuvoton.
2. Phan mém

- N78E055A ciia Nuvoton tuong tich vai tap 1énh 8051 chuan (MCS-51) cho nén moi
moi trudng phat trién, trinh bién dich, phan mém mo phong dung duoc 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),...

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

3. Phan cirng

- Cong cu nap (mach nap): N78E055A dugc hd trg giai thuat nap boi hau hét cac may
nap rom da ning cua cac hing san xuat 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 thuéc nho gon, ré tién
ma hé tro kha niing nap duoc toan bo cac chip MCU 16i 8051 cua hing, 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 I1SP/ICP:

Auto Key
(For offHine operation, press to do 'Update Chip")

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 tofrom 8051 MCU)
Pin-1: GND (Ground)

ICP Interface:

Pin-5: VPP (Programming voltage to 8051 MCU)
Pin-4: CLK (Serial clock to 8051 MCU)

Pin-3: VCC (Power supply from target system) ‘
Pin-2: DTA (Serial data tofrom 8051 MCU)

Green/Red LEDs

Pin-1: GND (Ground) ISPACP Interf: (Ta show programming resulf)
nterface

- Luu y: N78E055A hd trg nap ISP qua cong COM nén rét tién loi, mach nap chi phi thap,
dé dang cho tiép can va phat trién @ng dung.
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4. Hwéng din phat trién nhanh
Buéc 1: Download Keil C ban chuan tir trang chii caa hang
https://www.keil.com/c51/demo/eval/c51.htm
Buéc 2 = Tai cac dir liéu tir trang Cong cu phat trién cia hing Nuvoton:

- Driver cuia Nuvoton N78E055A dé thém thu vién cho Keil C.

- M3 ngudn va chuong trinh mau.

- Phan mém nap cho N78E055A caa Nuvoton ISP-ICP Programmer ( phan mém h
trg nap ICP, ISP bang mach nap cua hang hoic nap qua céng COM).

Buéc 3 @ Lap trinh firmware va thiét ké mach cho chip N78E055A hét nhu voi dong 8051
cua hang khac (Atmel, NXP, STC...).
Buéc 4 - Nap dix liéu (firmware & data) cho chip N78E055A cua Nuvoton:

- C6 thé nap bang mach nap cua chinh hing Nuvoton hoic mach nap da

nang, mach nap chuyén dung cta cac hang khac (Xeltek, Elnec,...).

- Céch nap ICP, ISP (on-board) bang mach nap ciia Nuvoton: thuc hién két néi twong
g dung nhu tai liéu huéng dan cua hing Nuvoton (). Thuc thi phan mém nap cua
Nuvoton va chon cu hinh kiéu nap (ICP hay ISP), chon ma chip va cac tham s6
tuong tmg dé nap cho chip.

- Céch nap ISP qua cong UART cua N78E055A vai cong COM cua PC: Thyc hién
két ndi kiéu nap ISP cong COM giéng hét nhu nap cho véi cac dong 8051 ciia cac
hang khac (89S52 ciia ATMEL chang han), khi nay dung cac chan Pin 3.1 va Pin 3.0
ciia MCU giao tiép RS-232 véi PC. Thuc thi phan mém nap ctia Nuvoton va chon
c4u hinh kiéu nap ISP cong COM, chon ma chip va cac tham s6 twong tng dé nap
cho chip. Luu ¥: néu may tinh khong c6 cong COM thi ¢6 thé sirdung cép chuyéndoi
“USB to COM” dé nap. Khi 6 cong COM 40 s& duoc tao ra trén may tinh dé giao
tiép duoc qua cong USB nhu cong COM thong thuong).
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I11. SUDUNG KEIL-pVISION PHAT TRIEN N78E055A
1. Cai Keil-uVision
- Ta c6 thé download tir trén cac dién dan dién ta hoic tir trang chu:
- Download Phan mém ... tir trang cha ( www.keil.com ) hoc tir nhirng trang chia s&
phan mém trén Internet (sir dung google dé tim kiém). O day, huéng dan download tir
trang chu:

[ Firefox ] - ol

4 [\ma gip te... | A TULA Soluti... | [} MOVC-disa.. |[3| 8051 Instruc... | [5 | B0S1 Instruc... | [5 ] Keil Emb... &P

€ » ufecicon] clB-ow: £ B- 3 4

M

® Products Download Events Support Yideos

Product Overview

FreelE S Embedded Development Tools

Supported Microcontrollers AF_(M provides complete solut[ums fo_r
microcontroller software development. . N
Shows and Seminars On this website, you can find -

4 : b e
product information, updates, o

=

Technical Support and technical resources. @B‘g’:"‘ el
Support Knowledgebase MDK Version 5 Microcontroller Development Kit
Praduct Manuals Keil MOK Version 5 is the latest release of our complete softwa
Application Notes enviranment for a wide range of ARM, Cortex-M, and Cortex-R
Dltsmueeiin B microcantroller devices. MDK includes the uvision IDE/Debugg

Campiler, and essential middleware components. It's easy ta le
Software Downlo

Product Downloads DA
File Downloads
Sreo - o
4 [\ma giip te... | CF TULA Soluti... | [} MOVC-disa... | [3 | 8051 Instruc... | [5 | B051 Instruc... | [5 ] Keil Prod... > T -
€ | @ https:/faonnkeil com/dmanl oad/producty ¢ ||B- Googls P B ¥ @

Wbz

#® Proeducts Download Events Support Yideos

Download Products

Select a product from the list below to download the latest version

J¥t) MDK-ARM va 2t MDK-A
“ersion 5.10 (February 2014) Version 4.73 (0
’ Development environment for Cortex and ARM devices. ’ Developme

=1 C51 ) €166
Wersion 9.52 (July 2013) Wersion 7.53 (.
h Development tools for all 8051 devices. Developme

=L C251

5 Wersion 5.55 (July 2013)
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http://www.keil.com/

Enter Your Contact Information Below

First Name: tranthang

Cac thing tin 1a _
L. 5 N Last Name: TmT
tuy ¥, khong can
phii giong nhw E-mail.  tranthang TMT@omail.com

hrong dan nay. Company. TULA Solution

Address. 15 pang Thiy Tram
MNghia Tan
CAU Gidy
City.  Hambi
State/Province: | Select Your State or Province v
Zip/Postal Code. 10000
Country. “ietnam v
Phone: paz4221238

[] Send me e-mail when there is a new update.
NOTICE:
Ifyou select this check hox, you will receive an e-mail message from Keil
wihenewar a new update is availahle. If yau dontwish to receive an e-mail
natification, don't check this baox.

WWhich device are you using? | zocpees
(eg, STM32)

Do you have any questions or comments?

I love you, Keil-C||

Submit | § Reset
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Haome ! Product Downloads

C51

Development toals for Classic and Extended 2051 Microcontrollers
Version 9.52

The Keil C51 Evaluation Kit allows you to create programs for all 8031 derivatives.

= Review the hardware requirerments before installing this software.

= Mote the limitations of the evaluation tools.

- "
MD5: 831a65d0ee951554345 85534367 1865h Click de
To install the C51 Software... download

= Right-click on C51¥952.EXE and save it ta your camputer.
= PDF files may be opened with Acrobat Reader,
= ZIP files may be opened with PEZIP or WINZIP.

CH51W952.EXE 56,770k
Wednesday, July 03, 2013

Estimated File Download Time:
< 4.9 Hours: 56Kb Modem
< 2.1 Hours: 128Kb ISDN
< 11 Minutes: T1/Broadband

| [ = Programs céng cu Ung dung = B
Tép Trang dau Chia sé Hem Qudn Iy v @
i(‘) = T 10 e« Téix. » Programs v & Tirr kign Prograrns o
.
o = . a 2= - N 2 .
't Ua chuéing S Ten Click dup dé cai dgt  Mody sire ad
B Ban lam vigc B 51,052, exe 25/02/2014 09:3:
& Tiixudng
1t giEn déy
i
L. Google Drive Setup Keil C51 Version 9.52

Release 62013

— Thu i Welcome to Keil pWizion D KE I u
= wign E

@ Apps Tools by ARM
=] Hinh anh
r;J'- Mhac
3 Tai ligu Thiz SETUP program installs:
B video Keil C51 Version 9.52
_ Thig SETUP program may be uzed to update a previous product installation.
1M tranthangTWT However, you should make a backup copy before proceeding.
iy WBPIEd (C:
= et iC) Itiz recommended that you exit all Windows programs before contiguing with SETUP.
ca GHOST (D

Follows the instructions to complete the product installation.
< PROFILE (E2 b b

= TORRENT {F3)
= TEMP (G

 WORKIH) v < syl cancel

1 muc 1 muc duge chon &
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Setup Keil C51 Version 9.52

License Agreement DZ KE I u
Tools by ARM

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement. click the check box below.

Please read the following lisense agreement carsfully.

EMD USER LICEMCE AGREEMENT FOR ARM KEIL SOFTWARE DEVELOPMENT ~
TOOLS

Setup Keil C51 Version 9.52
> KEIL
Tools by ARM

Tainstall to this folder, press Nest'. To install to a different folder, press 'Browse’ and select another
folder.

Folder Selection

Select the folder where SETUP wil install files.

SETUP will install pision in the following folder.

Deestination Folder
THIS END USER LICEMCE AGREEMENT {"LICEMCE" IS A LEGAL AGREEMENT C:\Keil
BETWEEMN YOL (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND

ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS

LICEMCE. ARM IS OMLY WILLING TO LICENSE THE SOFTWARE TO YOU ON

COMDITION THAT YOU ACCEPT ALL OF THE TERMS INM THIS LICENCE. BY w»

Browse ...

Cancel << Back Cancel

Setup Keil C51 Version 9.52

> JKELL

Setup Keil C51 Version 9.52

Customer Information Dz KE I E

Please enter your information. Tools by ARM

Setup Status

Please enter your name, the name of the company for whom you work and your E-mail address. wvision Setup is performing the requested operations.

Pién théng tin tiy ¥. Install Fles ...

First Mame: |ranthang

Instaling Boost1 hex

Qnia trinh cai dat bt dhu

Last Hame: [Tt T
Company Name:  [TLILA Selution
E-mail [ranthangTMT @gmail.com
<¢ Back | Cancel ;""'&"Bgi:){m Cancel
Setup Keil C51 Version 9.52

Keil p¥ision Setup completed
Keil C51 Yersion 9.52

> JKELL

¥ision Setup has performed all requested operations successfull

[~ Show Release Notes
[ Retain cument pyision configuration.

[ Add example projects to the recently used project list.

Finish Cancel

- Add licese cho Keil MDK v4: Vi ban duoc download tir trang chu ctia Keil khi ta cai dat
xong thi s& & dang ban MDK-ARM Lite Edition vai nhirng gidi han:

+ Chuong trinh trén 32Kbytes (code va data) s& khong bién dich, ghép ndi,..

+ Viéc g rdi cling chi gii han trong 32Kbytes trg xudng.

+ Trinh bién dich khong tao ra mdt danh sach thao g& cua cdc ma may tao ra.

+Va mét s gi6i han khac co6 thé xem thong tin chi tiét tai:
http://www.keil.com/demo/limits.asp

- V&i viéc nghién cuu, hoc tap vé N78E055A (chi c6 16KB APROM) thi ban MDK-ARM
Lite Edition c6 thé dap ung nhu cau caa ngudi hoc.

- Dé co nhiing tinh ning cao cp hon ta c6 thé mua gidy phép ban quyén cua Keil theo
hudng dan cu thé tai:
http://www.keil.com/support/man/docs/license/license_management.htm

- Truc quan hon, theo huéng dan nay:

Huwong dén phdt trien N78E055A ver 1.01 [10] Ngay: 20/03/2014
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lick chugt phéi vao

icon ciia chwong trinh.
SkyDrive Pro 3

1& wi tri tEp

Ghirgwac Mo hink B&t g5y
) Chay wdi vai trd nguiti quin tri I Run as] administrator
A2 Search with FileSeek

Troubleshoot compatibility
[&f  Edit with Motepad + +

Scan forviruses

TeraCopy...
g5 WinMerge
W WinRAR v

Ghim wao Thanh tac vy
B Scanwith Malwarebytes Anti-Malware
G ki 3
Cit
Sao
Tan & tht
¥habd
Bditén

Thuéc tinh

Bieu khién Truong muc Nguei ding

. Tén chuong trinh:
J  Nha phat hanh d3 k

uVision4
File | Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
New... Ctrl=N b| | | | = = ||_n5
= Open Ctrl=0 .
= < | @
Close
Save Ctrl+5
Save As...
i@ save Al
Device Database...
I License Management..,
Print Setup...
Frint... Ctrl+P
Print Previex
Recent Files
Exit
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License Management

Single-User Licerse | Flaating Licansel Floating License Administrator | FlexLM Licenze |

i Customer Information Computer 1D
Marne: tranthang TMT IVEID'
Compary: | TULA Solution A LIC via Intemet |
Email IlranlhangTMT@gmai\.cUm /
Product | License ID Code | Support Period I |
PK51 Prof. Develpers Kit - Evaluation Yersion l
Copy doan mi nay
Mew License |D Code [LIC) Add LIC Uninztall..

LCloze | Help |

https://www.keil.com/company/contact/

License Management

Single-User License | Flaating Licansel Floating License Administrator | FlexLM License |

r— Custamer Information Camputer ID
Mame: {CID: [C4aDP-CLWSL
e ITULA Selution Get LIC via Internet...
Ernail ItranthangTMT@gmal\.com
Product ‘ License |0 Code [LIC)/Product variant | Suppart Period

MOKST Professional 7. C0 200D LD CUNTICTUICOCLT Do D 302

3. Ta s& théy 1. Dén dogn mé 2. Click

trang thai thanh ban quyén ¢

cong dwge vao

New Licefe 1D Coda LIC) | 1w oo om0 v ones G000 sddUC || Uninstal..

= LIC Added Sucessfully =™
4. Click "Close d¢ két thiic
viéc kich hoat Keil uVision
-

- Sau d6, ban dung m3 nay dé lién hé véi bo phan ban hang cua keil dé co gidy phép:

- Hoic dé dé hiéu hon, c6 thé 1én internet tim kiém cach ding ky ban quyén.

Cloze | ( Help |

Huwong ddn phdt trién N7T8E055A ver 1.01 [12]
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2. Cai thw vién phat trién N78E055A
- Download Driver va thu vién phat trién N78E055A

- o N

€ MOVC-disa... | [7] 8051 Instruc.. | [5] 8051 Instruc... [3] €51 ersion. '

(11} 11}
&* Microcontroller Application IC 2* Audio Application IC

ARM Microcontroller 150 Yoice IC Super LO

= AR Cortex™ -h0 Mubdicro™
Family 0219 updated!
= AR 709 Microcontroller

= |20 ChipCorder & 0205
Upcated!

= Super WO for Deskiop
and IPC

= eSI0 with pic for
Desktop, A0 and
Server

emPowerAudio
8051 Microcontroller

S0CE1 Microcontrolle

Audio CODEC
Audio ADC
Audio DAC
Audio Amplifiers
Precision ADC

- General Purpose 10O
= G051 Microcontroller - 4T

02106 updated!

= General Purpose [0

Hardware Mnonitnr

L]
Cloud & Computing IC

TULA Soluti,. "} Muvoton,.. x ar v
& |9 il q;’enu;‘pages;’default.a' - C v Googls A B 3 #
~
Fegion: Headquarters| %
nUVOTon / Search |Ente
About Nuvoton Products & Sales MNews & Events Investor CSR

Power Managem

ICs

= P ICs

= DCR Bus Terming
Regulstar

= Powver Svvitch

= Linear Regulstor

= Others

Bus Interface Bri
ICs

- oKW

€ MOVC-disa... |[3]8051 Instruc...|[J] 8051 Instruc... | [5] €51 Version... | 0 TULA Soluti.

(- P | @ waw.nuvoton.com/MNuvotonMOSS Carmmunityt 77 7 G ' Googls

e

nuvoTon

UR0CST M., x

£ B~

Region: Headquarters| 5 8

R
+

Search |Ente

About Nuvoton Products & Sales MNews & Events Investor Human Resources

CSR

Home % Product & Sales A Product Lines b hicrocontroller Application 1% 8051 hcrocontroller W 80251 hcrocontroller - 12T

80C51 Microcontroller - 12T

Products Development Resources

Az g leading supplier of 5051 compatible microcontrallers, Muyoton offers a wide range of parts that meets the priceperformance «
QEMz. The S-bit WMCU are supported by leading tool makers for rapid product development. ROM-less, Mask rom and Flash types are
P, GPIC, dual DPTR, PCA Timer, ADC, SPI, 12C, data flash, comparator, DTME, CAS, ring the detector, FSK, LCD driver, ISP, ICP, ird
ETHM 2T cores running up to 40MHzZ with High noize immunity (ESDUEFT). {'s ane of the best choice of 8051 MCLU industry .

Cross Reference

= Wis Standard Series

= Wi Wide Supply Voltage Standard Parts
= H7¥8WTE Industrial Temperature Series
= Qur Track Record in Longevity!

evelopmemt To

ample Code
= Application Hote

= Compatible replacements

Wi Standard Series

Huwong ddn phdt trién N7T8E055A ver 1.01 [13]
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[ Firefox - ©
({t\AOVC—disa...]SUS‘I Instruc...lSUS‘I Instruc...ICS‘I Version...lTULAsmuti...]-'jj Develop.., 9 ¥
v & | |B) - Google A E- ¥+ #

-~
Region: Headquarters| % #

6 d) e Auvobon.corn/ M uvotonbAd OS5 Cormrmunity/Prodn -

nuvoTon

Search |Enter

Investor Human Resources CSR

Accountability
Innovation
Teamwork

Home % Prodoct & Salez % Product Lines 5 hcrocontroller Spplication 1248051 hicrocontroller \ 80551 hficrocontroller - 12T

Huwong ddn phdt trien N7T8E055A ver 1.01 [14]

Development Tool /

File mame , Description Fart Mo Wersior
£ Nuveten 8051 Writer User umerts for "Muvaton B0S1 Writsr" All 3051 products with the %1030
Guide ¥ 1.03.001.zip weriter function
&) Nuvoton 8051 Writer v ‘luvoton 8051 woriter with det et frameweork | 2 oo products withthe 500 g
3.20.001.zip weriter function
£] Muveton 8051 Writer v Muvvoton 80571 weriter without dot net AlE0s1 products with the w3910
3.21.001.zip framewvork weriter function o
&3 Nuvoton ISP-ICP ) Murvoton ISPACP{Gang Programmer All 8051 ;_aroduc‘ts et ISP or Wy A0
Programmer v7.10.zip ICP function
&1 Huvoton 8051 Keil uvision Nurvaton G051 Keil uiision Driver A0S products W1 04
Driver vl.04.zip weith JTAG ICE function

Hardware Board Schematic
Beard name Fieture ] &h::afiee'::rs File
SDKNT9E35) m =] v
(x )a
b | D Lﬂ s | Compressed Cang oy This muc .., = =
Trang d3u Chia sé Wem iZidi nén v 0
@ @ * ) e« Téix. » Compre.. v | & Tirn kign Compr., ©

0 Ua chudng S Tén
B Ban lam wviéc
L Taixudng
TGt gEn dy
& Google Drive

L0 Muvoton_B057_Keil_uVision_Driver w1,04
| 1 Muroton_B8057_Keil_uision_Driver+w1.08.zip

iai nén file nay ra.
1 Thu wién
 Apps
[E] Hinh anh
B Rkar

Ngay: 20/03/2014



- cEN

L[ 0 s 1 Nuvoton_8051 _Keil_uvision_Driver v1.04

Chia 5& Hem v e
®© + 1 | « Com.. b Nuvoto.. v @ | | Timkigm Muvat., ©
-
A Tén Mgay sia ¢

0 Ua chuding

B Ban lam viéc uwvoton 8051 Keil

% MNuvoton_8051_Keil_u

1304202
1340322

ion Driver User M.,

& Téixudng on_Driver_v1.04....

=L Wi b gEn day

& Google Drive " . &
File huding dan

debug véi

wa Thuwién i .
& Apps Keil-uvision cho
s - . L I
[E] Hinh dnh Click dap de cai MCU 3051 cua
J Hhac driver Nuvoton.
[ Tai ligu
E Wideo
. tranthangThT
i WER B (T
o GHOET (D)
NDMCHC fC v <
2 muc 1 mue duge chon 1,17 MB
Setup Nuvoton ICE DLL V1.04
License Agreement
Nuvoton

Please read the following lisense agreement carsfully.

Setup Nuvoton ICE DLL V1.04

‘Welcome to Keil p¥ision3

Release 3/2012 Nuvoton

This SETUP program installs:
Nuvoton ICE DLL V1.04

This SETUP program may be used to update a previous product installation
Howsever, you should make & backup copy before procesding

Itis recommended that you exit all Windows programs before continuing with SETUP.

Fallow the instructions to complete the praduct installation,

— FKeil ptizion3 Setup
<< Back

Setup Nuvoton ICE DLL V1.04

Folder Selection

Nuvoton

Select the folder where SETUP will install fles.

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement. click the check box below.

Nuvoton License Agreement
for Keil Add On-Component

IMPORTANT-READ THIS AGREEMENT CAREFULLY

Murvoton products are not designed, intended, authorized or warranted for use 5 components
in equipment or systems intended for surgical implantation, stomic energy control instrumerts, w

— Keil p¥igion3 Setup

<< Back Mext >3 Cancel
Setup Nuvoton ICE DLL V1.04
Customer Information
Nuvoton

Please enter your information

SETUP will irestall piision3 in the Fallowing folder

To install to this folder, press Newt'. To install to a different folder, press 'Browse' and select another

folder.  Ché tdi thw muc cai dit ciia Keil-uVision.
Mic dinh La:

Destination Folder -~
’]E:\Keﬂ t'/

Browse

— Keil pision3 Setup

<« Back

Cancel

Mewt 3>

Setup Nuvoton ICE DLL V1.04

Keil p¥ision3 Setup completed
Nuvoton

Please enter pour name, the name of the company for whom you work and your E-mail address.

Pien théng tin bat k¥
First Marne: [banthang
Last Mame: [TuT
Compary Mame: [ TULA Solution

E-mail [barthangTHT @amail om

—  Keil p¥isian3 Setup

<¢ Back Cancel

Huwong ddn phdt trién N7T8E055A ver 1.01 [15]

WWision Setup has performed all requested operations successfully.

— Keil pision3 Setup

I Finish I

<< Back Cancel

Ngay: 20/03/2014



- Download cac code mau cho N78E055A.:
[ Firefox ] - o IES
€ fwovc-disa... ISUS‘I Instruc...ISUS‘I Instruc...l 51 \rersion...]mTULA Soluti...l TTHE0CET ML, x g ¥
6 > @ wanay huvatan. corm/Muvatont 035/ Cormmunityd 77 7 & Y Googls PRPEB- 4+ #

~
Region; Headquarters| % &

nuvoTon

Search Enter

About Nuvoton Products & Sales News & Events Investor Human Resources CSR

Home ¥ Product & Sales % Product Lines % bicrocontroller Application 1505 80561 hicrocontroller 3 80C51 bicrocortroller - 12T

80C51 Microcontroller - 12T

Az aleading =upplier of 5051 compati®ge microcontrallers, Muvoton offers a wide range of parts that meets the pricesfperformance ¢
OEMz. The S-bit MCU are supported by ading tool makers for rapid product development. ROM-less | Mask rom and Flash types are
Py, GRIO, dual DPTR, PCA Timer, ADC, §P1, 12C, data flash, comparator, DTMF, CAS ring tne detector, FSK, LCD driver, ISP, ICP, ind
ETHM 2T cores running up o 40MHzZ with Hiclg noize immunity (ESOVEFT). t's one of the best choice of 3031 MU industry.

Products Development Resources Cross Reference

= Wi Standard Series
= W Wide Supply Voltage Standard Parts
= H78W 78 Industrial Temperature Series
= Qur Track Record in Longevity?

= Compatible replacements

Wis Standard Series

[ Firefox > - o
g fwovc-disa... ]8051 Instruc...lSUS‘I Instruc...ICS‘I Version...]mTULA Soluti...l {1 sample .. ¢ v
6 0 e uvotan.comy M uvotonbAOSS Cormmunity Pradr 7 7 0 & ' Googls P B- ¥+ @

~
Fegion: Headquarters| $3 #f

NnUvoToN

Search |Ente

About Nuvoten Products & Sales Investor Human Resources CSR

Accountability
Innovation
Teamwork

Hame ¥ Product & Sales % Product Lines ' Merocontroller Application 1C% 8051 Merocontroller 4 80051 hcrocontroller - 12T

Sample Code /

File manne 1 Deserption Part Mo, er
—
aﬁ]'.*SEIISSA_IISSA_H 7A_Sample_Code_V1.0.2.zip Sgﬁi?:ijcf%m "4 |wreesss MFBENSAA NISESTT A W
[F5] MH79E85x_Sample_Code_W1.0.8.zip M7SEGSx sample code MTIESSS MT9ESSS W
5] H79E8dx_Sample_Code_YW1.0.8.zip M7 9ES4x sample code MTIES4S MTIESdd N7 SES4 52 Kl
5] H7IE&81x_Sample_Code_W1.0.2.zip MY 3ES1 % sample code MTIEST S MTIES14 MY SEST 32 Kl
5] H78E3664A_Sample_Code_v1.0.3.zip MTEE3IEEA sample code | MTSESGEL W1
£) HT9E$2x_Sample_Code_V1.0.5.zip M7OEEZx sample code | MTOEG2S NFOEG24 N7OEG23 MFIEEZ2 | WM
5] H79E352 Sample_Code_W1.0.2.zip M7SE3S2 sample code | MTOESS2 W1
5] WT9E22x_Sample_Code_¥v1.0.5.zip WWPHEZZw sample code  WYEEZZT WTSEZZE WTIEZ2S Kl
5] WT9EE32_Sample_Code_Yv1.0.2.zip WWPSEGI2A, sample code |WWTIEGZZA W1
5] WT9EG33_Sample_Code_v1.0.2.zip \;\;?r:ESS;AdeBNBSQA WWTBEEI3A MTOEGSEA WMTIEGSIA W1
) W79E2051_4051_Sample_Code V1.0.2.21p | oo e | WWTSED451 AT IE2051 iy
< >
= |5}
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B[ = Compressed Cang ey Thu muc Mén = B

Tép Trang d3u Chia s& Hem Gidi nén v @
@ @ = P L« ThizuSng » Compressed » "N v} Tirn kigrm Compr., 2
¢ Ua chudng A Tén . Mgy s
B Ban lam wigc o MFBEQSSA,_ 0598 51748 Sample_Code_W1.0.2 20405720
& Taizudng ) Muvoton_8051_Keil_utision_Driver w1,04 13,0420
= Wit gin gy | W MTFEEOSSA, 0598, 51748 S rnple_Code W1.0.2.zip 2540220
& Google Drive W Muvoton_B051_Keil_utifilh_Driver +v1.04.zip 22/
- Thuwién
@ Apps
[=] Hinh nh Giai nén file nay
o Mhac ra, ta dugc cac
) Tai ligu file nguon phuc
B Video vu viéc code cho
N7S8EDSSA
1 tranthangThT TE_IIII ﬂ{‘, ﬂi'), ta sé
i WEBPHEA (C) st dung sau.
Ca GHOST (D)

- PROFILE (E:)
ca TORRENT(F)

4 e 1 e dugc chon 113 KE

TRRF AN MTBEOS5A 0594 5174 Sample_Code V1.0.2 = =
Tép Trang diu  Chiasé  Xem v B

© v 1 U« Compressed f NTEEQS5A 0530, 517 Sample_Code V102 | v & Timkidin N7SE0. 0
I T3i xuéing A Ten : Ngay sia a8 Loai Kich ¢

Vit gin day

| Camman Chira cac *.c chungochoodong N78EA5xA
! Include Chita *.h, cic dinh nghfatheaih ghiselinng cho déng N7SE05xA
| Sample_Code  Céc vi du maun cho @8ng MUY nayss tép

 Startup Chira file khéi dong/ i@ MU dofiz NTSE0SxA
| Release Motebd 29012014 1807 Tailigu dang Van ..

L Google Drive

sl Thuvién
& Apps
[ Hinh dnh
J? Nhac
[ Tailigu
B video

1M tranthangThT
L WaPsa ()
5 GHOST (D2

ARAFIE ST

5 myc H=z| =
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3. Build mét project N78E055A véi Keil-uVision 4
a. Tao thw muc cho Project moi

- Pé thuan tién cho viéc phat trién N78E055A, ta tao cac folder nhu trong cac hinh

dudi day (khong bét budc phai gidng hoan toan):

all}_u7|

Tép Trang d3u

Chia s&

WaPred (T

Hem

€ =) ~ 1 & tanthangTMT » WSPrS{C:) W v ¢

W Uachuéng
B Ban lam wigc
4 Taixudng
5 Wi tri gin déy
& Google Drive

o Thuwign
& Apps
[&=] Hinhénh
J? Mhac
) Tailigu
B video

18 tranthangThIT
iy WERrEd (T
s GHOST (Di)
s PROFILE (E)
s TORRENT (F3)

Tamyc

b | I}_u - |

© =~

W Uachuéng
B Ban lam wigc
4 Taixudng
5 Wi tri gin déy
& Google Drive

o Thuwign
& Apps
[&=] Hinhénh
J? Mhac
) Tailigu
B video

18 tranthangThIT
iy WERrEd (T
s GHOST (Di)
s PROFILE (E)

~

v £

T e dugc chon

Chia s&

~

&

- ol
v 0

Tirm kigrn WaPra,.. 2

Tén Mady stha ddi Loai
L Adapter_Corpus 177017204 0308 Capti
L Intel 26/11/2013 1835 Cipti
L Keil TE_lO folder cho 1 25702204 1011 Cip ke
o Lyri = iy 03/01/2014 02:50 Cip i
e hing tai 0 C: s Y

ME0Cache 2TA/23 2038 Cipte
| 25/02/204 10:42 Cip ti
, Perflogs 26/07/2012 14:33 Cipti
. Program Files 05/02/201413:57 CHp ki

ProgramData 03/01/2M4 1734 Capti
) 22017241920 Cipti
L Temnp 21/02/2014 22253 Cip tf
. Tép Chuang trinh {x88) 16/02/2014 2006 Cip i
. totalemd 260122013 1809 Capti
) Users 170224 10039 Capti
L WYindowes 19¢02/2014 0209 Capti

|| hootsgr.dat 28/12/2013 1020 Tép D

Muvoton

Hem

) 4 WSPrﬁI(C:) » Muvoton » I v &

&

Tén

. BEP Library

v @

Tirn kigm Muvoton 2

Mady stha ddi Loai

21701724 1447 Capti

25/02/2M4 10:47 Cap i

| PROJECTS Cortexh0

204017204 15:07 Cép i

Tao folder chira

cac project ve

MCU 8031

s TORRENT F) =

3 myc T e dugc chon
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- o IEN
v 9

Tirn kigrn M7BEQS5A_05398,_51.. 0

KIgl=! MTBEQSSA 0594 5174 Sample_Code_W1.0.2
Trang d&u Chia sé Hem
® © 4 L« Compressed »JNEEQS5A 0594 5174 Sample_Code /102 » || vl e
S Un chung A Tin : Masy stta déi Losi Kich ci
B Ban lam wiéc . Commaon 20/05/2013 15:58 Cip tép
& Téixudng . Include 211072011 1733 Cip tép
2 Wit gdn diy . Sample_Code 2570272014 10:55 Cip tép
& Google Drive | Startup 211072011 1733 Cip tép
| Release Mote bt 20/01/20418:07 Tai ligu dang Yan ... 2KB
4 Thuwién
& Apps Ie) - - -
opy cac folder trong file SampleCode ma ta da
Hinh &nh L. L .
%I N'hn =" download va giii nén & phan truéc.
ac
[ Tai tigu
B video

1M gy nthang T

5 muyc

k| DJJ = |
Trang dau

v

5 muc dugc chon

Chia sé

L Google Drive L] Tén

= Thuvign -
@ Apps -
(=] Hinh dnh
Jﬁ Mhac -
[F) Tailigu =

B video

18 tranthang ThT
i, WaPred (C)
s GHOST (D
s PROFILE (B3
s TORRENT (F)

= TEMP (GD e
5 muyc

i-ll}.ﬂ?l

- Trang dau
©@ - U

¢ Uachuéng

L.

B Ban lam wvigc
& Taixudng
5L Wit gin déy

L Google Drive

2 Thuwién
G Apps
[ Hinh &nh
J’ Mhac
[5) Taitieu
B video
18 tranthangTWT e

3 T rge dugc chon

Chia sé

<« WSPrﬂI(C:) b Muvotan » PROJECTS_ 8051

PROJECTS_8051

Hem

= 1 L tranthangTMT » WEP64(C) » Nuvaton » PROJECTS 8051 »

: Mgy st ddi
Cammaon 25/02/ 241110
25/02/214 1110
25/02/201411:10
25/02/214 1110

20/0152412.07

Include
Sample_Code
Startup

Release Mote et

Dén vao day

PROJECTS_8051

Kem

Tén
L Comman

L Include

L Sample_Code
. Startup

v G
Loai
Ciptép
Ciptép
Cip tép
Ciptép

Tai ligu dang YWan ...

v
Mgdy stta ddi

25/02/201411:10
23/ 2041110

25/022014 11110
25/02/201411:10

Tirn kigrn PROJECTS_2051

<

Kich cit

v @
P

Tirn kigm PROJE...

Loai Kich ¢

Captép
C3p tép
Cip tép
Ciptép

20/02/ 201411113

Cip tép

T3o folder chira
project dau tién

<

Huwong ddn phdt trien N7T8E055A ver 1.01 [19]
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R ol Z001_GPIO_Blink LED - =

Trang J3u Chia 38 Hem v 0

© + 4 L <« Muvoton » PROJECTS.2051 » Z0O1_GPIO_Blink LED » v & TimkimZ001G.. P
& Google Drive A Tep Ngay sda dai Loai Kich t
S L LsT 25/02/20141118 Ciptép
LEWIEN
- o " Output 25/02/2014 1118 Cap tép
[ 5
- Hfjph, ) |\ Source 25/02/2014 1118 Cap tép
Infn an
J‘ Mhac

M6 project ta tao 3 folder trén, trong dé:

- LST chira cac file Listing ciia trinh bién dich

- Output chita céc file d4u ra, trong d6 cé cic file HEX,
LIB do trinh bién dich taoe ra.

- Source chira cac file ta code

Viéc tao cac folder cho tién viéc quén Iy file va theo déi,

[ Taitieu
B video

Lol tranthangTh4T
5 wepred (C)
a GHOST (D3

= PROFILE (E) khong hit buoc.
s TORRENT (F3) )
3 e =
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b. Tao khung project mai

- MG& chuong trinh Keil-uVision 4 1én

pVisiond

Tools SVCS Window Help

Flash Debug

Peripherals

I Mew pVision Project... I ™o 'ﬁ,l if & J= ﬂ;::| F: ]
Mew Multi-Project Workspace... | ﬁ % ‘ m

Open Project...

Save Project in pVisiond format

Close Project

Export
Manage

Select Device for Target...
Remove [tem

45 Options... Alt=F7

Clean target
Build target F7
Rebuild all taraet files

Create New Project H
© « 1 L« PROJECTS_E051 o Z001_GPIC_Blink_LED | w ¢ | Timkigm Z001_GPIQ_Blink_LED ©
T8 chie = Cip mdi =~ @
~ Tén . Mygay sia déi Loai Kich ¢
tranthangThT
n!.‘. erhang LT 25/02/2014 11118 Cip tép
& waPred (C) o
j Cutput 25022041118 Cap tép
a GHOST (D) B
| Source 2570242014 11118 Cip tép
= PROFILE (E3)
= TORREMT (F) Lum project tai folder vira méi tao
= TEMP (G3) —an .
. WORK (H) Dt tén cho project

P i S !! \ >
Tén tép: | K GPIO_Blink_LED »
Luu wéi leai: | Project Files (*.uvproj) W

. Save —
~ Fncip Lutu | | Hury ba

C
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Select Device for Target Target 1'...

CRU
Yendor:  Muvoton
Dewvice:  MW7BE0SEA [ Use Extended Linker [L<51] instead of BL51
Toolzet:  CH1 Tim toi NllVOtDI'I.,—
Data baze Description:
- MAIC ~ 8051-based CMOS microcontroller with B-clock High-5peed Core,
G- Myson Teghnalogy 33 MHz at 6 clks/cpcle, 40 MHz at 12 clks/cycle,
L . . jirla 16K Bytes ISP Flash, 256 RAM, TKByte <RaM,
% Mordic iconductor - CLICIS Up ta 40 GPIOs, Interrupt system with 11 zources and 4 priarity levels,
El"@ Nuvoto . ( 316-bit Tirner/Counter, Power down and waking-up timer,
M73E 055 1 Pk unit with 5 output channels, 1 5P part, 1 W atchdog timer,
..... £ N7RE059A 1 tull-duple= UART, Power- and waking up timer,
_____ £ N7SE3EEA Pawer management Lnit, Power-on and software reset,
e Browr-out Unit with 4-level detection.
""" N7BESTIA O Chip peripherals: AC oscillator of 22 1184MHz/11 0532MHz,
----- £3 W7IEZ34 2 BEBytes Flash [LOROM] for bootloader and 4K Bytes Data Flash,
----- £1 N79E235
----- €3 N79E4z
----- £3 N79E352 Cli
ck
----- £3 N79ERz2 -
£ T >

Huwong dén phdt trien N78E055A ver 1.01 [22]

k. | Cancel Help

pVision

:I Copy 'STARTUP.A51 to Project Folder and Add File to Project ¥

Ta 5€ thém file nay sau.
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- Thém cac file dung cho project phuc vu cho Editor:

C:\Nuvoton\PROJECTS_8051\Ex01_GPIO_Blink_LED\Ex01_GPIO_Blink_LED.uvproj - pVisiond = B
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
S & % @ | | | = = | & L | @ | S &|
[EA)isd | | Target 1 v 48 (-a-@'— Click
Project B
l
Components, Environment and Books

Project Components l Folderstxtensions] Books]

Project Targets: W | 4| ¥ | | Gioups: ¥+ | ¥ [Files: r G AR 2
Source Group STARTUP.AS1

Ee|@s| O [0,T

Build Output O x|

- Tao Target/Group méi bang =, x6a bo Target/Group bing | %<

- Viéc tao cac Targer/Group dé thuan tién cho viéc quan 1y, theo ddi, truy cap cac thu
vién, file ma ta ding cho project dugc thuan tién, khong bat budc phai tao cac group
nhu trong huéng din. Va cac tén cua Target, Group 1a ty do, khong bét budc phai
theo duing tén nhu huéng dan.

- O day ta tao 3 group Common (chira cac file thu vién chung nhu Delay,...), Startup
(chwra file khoi dong cho MCU — céc thiét lap, .. ban dau khi MCU reset), Sources
(chtra cac file cua project do ngudi dung code)

- Chii y: viéc thém cdc file ma ta khéng ding dén ciing khéng sao, tuy nhién sé ton
thoi gian khi ta bién dich toan bé project. Vi viy, trong hwong ddn dwéi ddy chi la
hwéng dén chung chir khéng phai la bit bugc cho tdt ca project. Nhiing file nao
cdn diing cho project thi thém, con khéng thi théi.
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Components, Environment and Books

Project Camponents ]FDIders#EHtensions] Books]
. Xoa grou
Tao group moi group

TR || ¥ | Groups: \ X< Files:

Z001 GPIO Blink LED Cornmon
Source

G ddy tatao 3
group nhuw trén

Project Targets:

x|r ¥

Click dip dé
thay doi tén

feld Files... |

Set az Current Target |

Add Files az Image. .. |

lTl Help

Bay gio ta sé add cac file sé dung cho Example nay. Ta truy cap vao folder chira thu
vién cua dong N78E055A theo duong dan, mic dinh:
“C:\Nuvoton\PROJECTS_8051”

Cancel |

C:\Nuvoton\PROJECTS_80514Z001_GPIO_Blink_LED\Z001_GPIQ_Blink_LED.uvproj - pVision4 = B
File Edit Vims Peninct  Elach  Mabie  fadehosle Taale  €UFC Wfindome Ualn
Compaonents, Environment and Books
| & ponents | @) s &)
{¥] gy FProkect Components | FoldersEstensions | Books | ‘
Project € - " .
ol Ta s€ add file startup Add Files to Group 'Startup
-7 Target1 Project T argets: X | ¥ | Groups TR * | Files
o Timtong: | | fz001_GPI0_Birk_LED Fi o B
Source A F Ban lam vigc et 3
Tén Qi Mang Ngay sira ddi Low
S| 55 Tha vien [25/02/2014 11:18 =]
Click chon vao P A tranthang TMT 25/02/2014 1108 ot}
o, . aurc 18 hanthangTHT 5/02/2014 11418 C3
group "Startup &, waPsd ()
Muvoton
. Z001_GPIO_Blink_LED
w GHOST (D)
= PROFILE [E2)
a TORRENT [F:)
¥ TEMP [G:)
. 1 (=)
Ee.| e (] 5 WORK [H]
Build Output & ovD Rw (1)
Add Files... dco W)
Set as Current Target 0 BD-ROM (K:)
Add Files as Image... ‘Jc‘ode test
L >
aK Cancel Tén tép: | Add
Loai tép: |E Source file [.c) ﬂ Close
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Add Files to Group ‘Startup’

Tim trgng:l | PROJECTS_8051 ~| e @k Er
Tén ° Ngiy stfa dai Loi Add Files to Group 'Startup’
L Comman 25/02/214 1110 C3 Timlrgng.l 1L Statup j . = E-
1 Include B0 G5 = Moot g .
|| Sample_Code /0220141110 3 e”mmupm 0;?;::;09:;37 Tf‘
£ Sttt 35502/2014 11:10 . C4 = : ‘ K
| Z001_GRICMEinT 75/02/2004 1128 Gy
3. Click
Click dup dap
1. Click
£ >
< >
Tén tép: I Add
Tén tép: I Add
Loaitép: IESDU'Ce file: [".c] =l ﬂl Logitép: [fsm Source fie 57 * - Cloze d._4 Click
4 2. Click #
Components, Environment and Books

Project Companents |Folders£Extensions| Baoks |

Add Files... |

Set as Current Target |

Add Files az Image... |

oK I Cancel Help |
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C\Nuvoton\PROJECTS_8051\Z001_GPIO_Blink_LED\7001_GPIO_Blink_LED.uvproj - pVision4 = = _
Add Files to Group 'Common’

wong: JJ || PROJECTS_8051 - & E o B

Components, Environment and Books

Project Components |FOIdelsa‘Exlensions| Booksl

. . ——
Add céc file vao group Common: [gppetia Gh e

| Comman 2502004710 €3

= 3

Fuoeol Tagsts 1 X # | & Grps [ [+] [Fies ® 1+ T \ LAY G
E— Source . Sample_Code Click dlp  smzeo41110 G
Stailup J! Startup 1A CF

| Z001_GPIO_Blink LED 5020041138 CF

Click chon group

<

>
e al [ e |
St as Current Tanget Loai t&p: IE Source file [".c) ;I Close

Add Files as Image...

A
akK Cancel | Help
B _

Add Files to Group *Common’
Tim trgng:l .. Comman j L] cF Bl
Tén ‘ Mgy sita déi Las
“IlCommon.c 04/06/2013 10:07 Té|
E | Delay.c * 270572013 13:48 TE|

Click dip cac file

< >
Téntép: [Delay.c Add
Loai tép: IEI Source file [*.c] LI Cloze |
y
Components, Environment and Books

Project Components | Fo\dersx’EHtensionsI Books |

|Files: X+

Common.c
Delay.c

Startup

Két qua

Add Files... |
Set az Current Target |
Add Files az Image... |

ok I Cancel | Help |
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C\Nuvoton\PROJECTS_805142001_GPIO_Blink_LED\Z001_GPIO_Blink_LED.uvproj - pVision4 S 5 _

. - . . -
Companents, Environment and Books Add Files to Group "Source
—
Project Companents |Fo\ders/Extens\ons| Books' Timyfing: | J Z001_GPIO_Blink LED u - = 2
I Ban lam vigo Mgy st ddi Lo
Add file cho group Source € Mang 2 1
: . - . S Thlvign ssj03EmAE
T P =
PrectTarels. X+ |G|oups i SE AR 2 ‘FI|E$‘ x|+ | Outp| & nanthang THT 95/00/2014 1118 3
Z001_GFIO_Blink LED ! Soure| 1% anthangTMT a5/08MA 8 C3
8, wEPed [T
| Muvaton

|| PROJECTS_805
Blink_LED)| = ("lick
o, PROFILE [E chon
= TORRENT [F)
—a TEMP(G:]
s WORK [H]
l_g_; 11 0D AW (1]
ooy
= 0 BDROM [K:)
| code test

Click chon group

<

>
: T [
Add Files. i I
Setas t Target - =
Set as Curent Targel fckd Files a Image... Loai tép: IE Source file [*.c] ;I &I

0K | Cancel Help |

4
Siuistion -

Add Files to Group "Source’
Tim lmng:l | Z001_GPIO_Blink_LED ~| & ® e Er
Tén : Mgy s0a ddi Las
L LST 250220141118 C3
| Output 25/02/2014 1118 C3

L Saurcz\ 25022411318 C3

3. Click dap

1. Click

£

>
Loai tép: |C Source file [*.c] - Cloze |

C Source file [*.c]
Azm Source file [*
Object file [* obj)
Library file [*.lib)
Tewt file [ tat: * h; "inc

R s Su|

-

2. Click chon
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Add Files to Group 'Source’

Tim tlong:| Saurce j - cf B~ GQ|
P

Tén Mgy sita ddi Lo
Khing cd khodn muc nao khdp vdi tim kiém cda ban,

Click chugt phii vao khoing trong

Hem 3
Sip xEp theo 3
Mhdm theo 3
Larm tudi
Dan
Dan |&i tat
Hoan tac BEi tén Ctrl+Z
Chia s wii »
. Mai  INEW » Cip
Tén tép Thudc tinh ] Laitit
5 Microsoft Access Database
Loai tép: |AII files [*7]
[F9 Contact
M= Microsoft Word Document
HEp || Journal Document
[¥] Microsoft PowerPoint Presentation
Simulatiol

Adobe Photoshop Image 13
Microsoft Publisher Document
WinRAR archive

Tai liéu dang Win ban Text Document

& B[

EE  Microsoft Excel Worksheet
W WWinRAR ZIP archive
Add Files to Group "Source’
Tirn tromg: | Source j " = ER-
Tén : Mygiy stta déi Lo
| maing | 25/02/201412:06  Tai
Aa o0 5
Poi ten thanh
main.c
< >
Tén tep: |T$:|i ligLWEn ban Mai bt Add

Loai tgp: |4l files [%7) | Close

Déi tén
i Méu ban thay d&i phin ma réng tén tép, tép co thé trd nén khéng ding dugc.

Ban cd chac chan mudn ddi khang?

DA0 VE Ienalle e———

Yes

Khéng
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Add Files to Group "Source’
Tim trgng:l 1 Source j L] i
Tén ‘ Mygiy stta déi Lo

i main.c ' 2540220014 12:09 Té

Click diap

San do, Click

£ >
Tén tép: Imain.c Add
Loai tép: | Allfiles ] | Clase |
i
Components, Environment and Books
Project Companents |Folders£Extensions| Baoks |
Project Targets: 3 [ | 4~ | ¥ |Grou|:-$: e A S 2 |Files: X r +
2001 GFID Blink LED |E0mmon main.c
Startup
Keét qua
Click
Add Files.. |
Set as Current Target |
Add Files az Image... |

ak I Caticel
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File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

C\Nuvoton\PROJECTS_8051\Z001_GPIO_Blink_LEDYZ001_GPIO_Blink_LED.uvproj - pVision4

- oI

ﬁﬁ.ﬂﬂ|&smﬂ|-‘1(‘-|<“>|f"&'ﬂ'&|

varl@le oo all

Simulation

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

CA\Nuvoton\PROJECTS_8051\Z001_GPIO_Blink_LED'Z001_GPIO_Blink_LED.uvproj - pVision4

- cEEN

Mas aleosall

I‘Wﬁﬂﬁlaeuual-o Gl PRBR|EEELE B m
| z001_GPIO_Blink_LED Eg&|ﬁ%0ﬁ|

L . main.c I v X
-4 Z001_GPIO_Blink_LED 1
E| @ Cornon
Khu vire viét code
STARTUR.AST
Click dip vao
file dé md
Ep. |@s. (e |0,7. | |« T >
Build Output i@
Simulation
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c. Thiét 1ap cac thong sé cho project dé bién dich

C\Nuvoton\PROJECTS_8051\Z001_GPIO_Blink_LED\Z001_GPIO_Blink_LED.uvproj - pVision4 = B
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
RE=A" - Ny Y | Y 1= Iz | B Va e @le o o &l
& & | “25“’| Z001_GPIO_Blink_LED & ¢ &
Project L - | R v x
[-£24 Z001_GPIO_Blink_LED 1 Ty, ;
B3 Common Click
: Common.c
H Delay.c
; - . - . x
BE Source Options for Target ‘Z001 GPIO_Blink LED E
main.c
e e D . .
GE3 Startup Device el |Dutput| Llstlngl Uszer I CH1 | AR I BLA1 Locatel BLS1 Mlscl Debugl Utllltlesl
STARTUP.AS Murvoton N7EE 0554
stal [MHz]: | [~ Use On-chip ROM [040-0x3FFF)
Memory Model; | Small variables in DATA d
Code Rom Size: |Large: 64K program hd ™ Use On-chip #RAM (020-043FF)
Operating spstem: | Mone LI
£ >
Build Output [ |
— Off-chip Code memary  Off-chip ®data memary
Start: Size: Start: Size:
Eprom Fiam
Eprom Fiam
Eprom I I Fiam I I
31 | while i1l
£
I Code Banking Stark: End: I~ ‘far' memory type support
Banks: |2 vl Bank Area: IDHDUDD 0x0000 [T Save address extension SFR i intermupts
| 1] I | Cancel I | Defaults I
Options for Target 'Z001_GPIO_Blink LED'
Targetl Output | Listing | User | ©51 | 451 | BLS1 Locate | BL51 Misc | Debug | Utiities |

[Database: IGenenc CPU Data Base ;I

. 2 2 z 7
‘Wendor  Muroton O tab nay, ta co the

Device: M7EEOS54 ll_l‘a ChQI’l la.l WU I Use Estended Linker [L51] instead of BLE1

Toolzet: CH1 ™ Use Extended Sesembler [6251] instead of A51
_ﬂ Nuvaton ~  |8051-based CMOS microcontraller with B-clock High-Speed Core,
A 2 at b clksdoycle, z at 12 clksloycle,
£ 3 3 MHz at B clks/oyle, 40 MHz at 12 olke/oyal
£ NTAEORGA 1BK Bptes |SP Flash, 256 RAM, TKBpte <RaM,
Up to 40 GPIDs, Intemupt system with 11 sources and 4 prionity levels,
€4 NTBE 3684 3 16-bit Timer/Counter, Pawer down and waking-up timer,
-£4 NTSER17A 1 P4 unit with 5 output channels, 1 5P port, 1 W atchdog timer,
£ NTIE234 1 full-duplex UART, Power- and waking up timer,
£ WTIEZIS Power management Unit, Power-on and software reset,
£ NTIE32 Erowreout Unit with 4-level detection.
On Chip peripherals: RC oscillator of 22 1184kHz2/11.0592MHz,
.BKByptes Flasl or bootloader ar wtes Data Flash.
£3 NTIE352 2.5KBytes Flash [LDROM] for bootloader and 4KBytes D ata Flash,
£3 N79ES22
£ NTIEB23
£3 N79ES24
£ NPIEEZS
..£" NTAFR4R ¥
< >

ak I Cancel Defaults Help |
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Options for Target 'Z001_GPIO_Blink LED' B

Output | Listing| User | ©51 | 451 | BLS1 Locate | BL51 Misc | Debug | Utiities |
Muvoton N7SEOS5A

wtal [MHz) |4n 0 [~ Use Dr-chip ROM [040-0<3FFF)

Memary Madst | Small. variables in DATA ;I
Code Rom Size: | Large: B4 program ;I

Operating system: | Naone ;I \

Ta cb thé dé nhue m3jc dinh. Néu cé diing XRAM thi chen thém
Viéc thay d6i gi4 tri Xtal khéng anh hwdng téi viéc thitt 1ap toc df
cho N78E055A. Ta thiét Iip qua céng cu ICP/ISP. N

Eprom Ram
Eprom Fiam
Epram I Flam I
[~ Code Barking Start: End: [T ‘far' memony type support
Banks: |2 Bank Area: |D<0000 IUxFFF [T Save address extension SFR in intzmupts

ok I Cancel | Defaults Help |

Options for Target 'Z001_GPIO_Blink_LED' W4 Browse for Folder -
Device | TargEIL\slmgl User | C51 | A1 | BLST Locats | BLEL bispdmamerr=Tilies Fokder: [ || Z001_GPIO_Blink_LED | - B Er
- a |
Select Folder for Objects... " Name of Executable: (Z001_GPIO_Blnk_LED e Ngay sita déi Loz
Click L LST 25/02/2014 11:18 o5
| T J Click dap 25/02/2014 11:16 [+
& Cisale Enecutable: \Z001_GPI0_Blink_LED
oaie Erenta SEAR " Saurce 25/02/201413:34  C§
I Bebug Information rovse [nformation | |Z001_GPIO_Blink_LED.plg 25/02/2014 11:28 Tg)
@ [reste s Fle HEXFomat [FES80 7] A4 Z001_GPI0_Blink_LED.uvproj 25/02/2014 11:28 e
" Cieate Library: .“Z001_GPIO_Blink_LED.LIB [¥ Create Batch File
sau do, click
< >
Path: I
i3

oK Cancel Detfaults Help | A

Options for Target 'Z001_GPIO_Blink_LED"

Browse for Folder

User | C51 | @61 | BLS1 Losate | BLS! Misc | [la Folder: | || Z001_GPID_Blnk_LED | -

-
Tén Ngay sita ddi Lo:
Select Folder for Listings... Wwidth: [120 Page Length: |65 n
Click age 2ge Lonat [JELsT Click dip /0220411108 C3
L Output 25/02/2014 11:18 C3
[ C Compiler Listing: A" lst ) Source 25/02/2014 13:34 cj
Iv Conditional ™ Symbols [~ #include Files v Assembly Code || Z001_GPIO_Blink_LED.plg 25/02/2014 11228 Té)
ZOULGP\O_B“nk_LED.quI’Dj 25/02/2014 11:28 uv
I™ C Preprocessor Listing: A% |
W Assembler Listing: .\"lst
¥ Caonditional ¥ Symbols Macios: |Final expansion only = | [~ Cross Reference Sau a6, Click
¥ Linker Listing: .\Z001_GPIO_Blink_LED.m51
¥ Memory Map ¥ Public Symbols ¥ Line Numbers ™ Crosz Reference < >
¥ Local Symbols ¥ Comment Records ¥ Generated Symbols Path: I
v Library Symbal
v Library Symbols i

0K I Cancel | Detaults | Help | 4

Huwong ddn phdt trién N7T8E055A ver 1.01 [32] Ngay: 20/03/2014



V] Options for Target 'Z7001_GPIO_Blink_LED"

Device | Target | Output | Listing | User 451 | BLS1 Locate | BLS1 Misc | Debug | Utiites |

Preprocessor Symbols

Undefine:

Code Optinization

Level | 8 Reuse Common Entiy Code -~

Emphasie: [Favorspeed  v| | Giobal Register Coloring
-

Warnings: [Warninglevel 2 -
Bits to round for float compare: [3 v
¥ Interrupt vestors at addess: [040000

I™ Keep variables in order

I Dont use absolute register acoesses ¥ Enable ANSI inger romoton s

voton\PROJECTS_8051\Z001_GPIO_Blink_LED\Z001_GPIO_Blink_LED.uvproj - pVisiond -

in Debug Peripherals Tools SVCS Window  Help

\ \ | e | | & YA ® @|e oo a|
J01_GPIO_Blink_LED | ,;:\| & & @

] main.c Common.c Delay.c N v x

3 #inc o o Py = T ~
mTrong file detay.cACO cac ll.raﬁ chnl_m tien xit I (pre-

#include "Typedef.n®  processor) cho viéc chon thiet Iip gia iri cho Timerl theo

#incluwde "efine.h”  thn 3§ dae dfng cia hé théng dé tao dwge ham delay

#include "Common,h' - A e R N - 5 "

R —— chinh xdc. Vi de trinh bién dich chon gié tri néo nao thi ta

phai khai bée cho bién dich biét bang cach Define.
#ifdef FOSC_110552

#define WALUE 10us

Hodc & cac file kKhic néu co tity chon pre-processor thi ta

I | | #define VALUE Ims  cfing Deffre tgi dong nay @€ build project cho chinh xac.
Misc fendit Va cac Define phai viét chinh xdc nhu trong code, cich
Cantrals &

nhau déu phéy, vi du:
FOSC_221184, USE_abc, ThitChoLaCai

#ifdef FOSC_184320
#define VALUE_l10us
#define VALUE_lms

#endif

control

Compiler |BROWSE DEFINE [FOSC_221184) DEBUG OBJECTEXTEND PRINT(ALSTA"Ist) TABS (2]
sting

Cancel " Tous 65536-16
#define VALUE_1ms 65536-1643

fendif

//18712/22.1184 = 10 us
//1843712/22.1184 = 1 ws

[ o ] | [ petauts | [ R ]

DO N e U w o m e e O W o

Luu ¥ nhé:

- Vi N78E055A thi chuong trinh trong APROM ma ta s€ code khong cé tac déng dwge vao viéc thict 1ap toc do chip (viée nay théng qua ICPISP) nhw mét s6
dong chip Khac. )

- Trong hwéng d4n niy, s& ding IRC 22.1184MHz vi vily € Deffne nhur inh hén ¢ tao ham delay chinh xac cho Example nay. Va khi d6 code cho chip s& thiét 1ip
téc dd nay qua ISP.

i Options for Target "Z001_GPIO_Blink_LED' Folder Setup

Dewce} Target} Dutput} Lisling} User 51 ] BLS1 Locatel BLS1 M\sc} Debug} Ul\litiesl

Preprocessor Symbols

Define: [FOSC_221184

Undefine: |

Code Optimization

Warnings: | Warninglevel 2 hd
Level: ‘ & Reuse Comman Entry Code ﬂ Bits to sound for float compare: m =
Emphasis: |Favorspeed | [ Global Register Coloring W Itempt vectors at address ,W
" Thém cac dwéng déin file cin thiét cho frinh e N ClCK

’—biéll d.i(!h 1er promotion Mes /

Click

0K Cancel

Include | J
P;::z Duyét tim Cap
Cortrols |
Select Folder:
Compiler  |BROWSE DEFINE (FOSC_221184) DEBUG OBJECTEXTEND PRIMTIALSTA Ist) TABS (2]
cz:’:\tlgog‘ C\Nuvoton|PROJECTS_ 80511 Include
[ « cuek
__Includs 4. Click ch
oK Cancel Defaults Help " e Code

Folder nay chira
cac file header
*.h ma bién dich

Startup

SEGHENT: ?PR? INITIALUARTO TIMERLPCONMCH )
= = 4 | 7001_GPIO_Blink _LED:

Program Size: data=13.0 xdata=0 code=369

creating hex file from ".}Output’ 2001 GPIO ON-OFF LED"... L5t
.4 Output’ 2001_GPIO _ON-OFF_LED" - O Error{s), i Warningis). . Output can
| Simulation
Source
| Z001_GPIO_OM-OFF_LED v
5.Click
Hiy b
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(V]
Device | Target | Output | Listing | User

Preprocessor Symbals

Options for Target 'Z001_GPIO_Blink_LED"

51 | 451 | BLST Lacate | BLST Miss | Debug | Utiites |

Folder Setup

Setup Compiler Include Paths:

I+ *

Inclde

Define: [FOSC_221184

Undefing: |

Code Oplimization

Level: ‘ 8 Reuse Common Enty Code ﬂ
Emphasis: |Favorspeed  =| [ Global Register Coloring

r

I~ Don't use absolute register accesses

Warnings: | Warninglevel 2 hd
Bits to round for float compare: |3 A
W' Interupt vectors at address: |0x0000

[ Keep variables in order

¥ Enable AMSI integer promation rules

Include
Faths | J
Misc |
Controks
Compiler  |BROWSE DEFIME (FOSC_221184) DEBUG OBJECTEXTEMD PRIMT[ALS T  Ist] TABS (2]
control
sting
ok Cancel Defaults Help
10 ra = Ui
11 Delaylms (500) 7
iz Pz = 1;
13 Delaylws [500) ;
14 }
15 H
1a
17

6. Click vao khoang tréng nay dé thoat khai
khu virc duing dan vira tao.

7. Néu mudn thém dwing din khéc thi lam
twong ty tir budce 2.

Dé hoan thanh viéc tao cac dudng dan, ta

Click \

0K Canceal

L=<

CALLED SEGMEMT, IGNORED FOR OVERLAY PROCESS

Vi

Device] Talget] Dutput] Listingl ser

Preprocessor Symbols

Options for Target "Z001_GPIO_Blink_LED'

C51 | a51 | BLS1 Locate | BLST Misc | Debug | Utiities |

Define: |FOSC_221184

Undefine: |

Code Optimization

Lewvel: | 8: Reuze Carmon Entry Code

Emphasiz. |Favor speed -
I

=

[ Global Register Colaring

[ Don't use absolute register accesses

Bits to round for float compare: |3 -
[V Internupt vectors at address: |0x0000

[ Keep variables in order

Warnings: |Waminglevel2

[V Enable AMSI integer promotion rules

Include

| Mnchude
Paths

Két qua

Mizc
Contralz

—

Compiler
cottral
string

N lst] TABS [2)

BROWSE INCDIRI.Snclude] DEFIME (FOSC_221134) DEBUG OBJECTEXTEMD PRINTALST

Ok Cancel

Defaultz

Huwong dén phdt trien N78E055A ver 1.01 [34]
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I G'I ze Target Driver for Flash Programming

Options for Target "Z001_GPIO_Blink_LED"

Device | Target| Output| Listing | User | C51 | #51 | BLS1 Locate | BLST Misc| Debugl Uitities i

— Configure Flazh Menu Command

=

It File:

" Use Exter

LPC300 EPM Ernulatar/Programn
ST-uPSD LUILIME, Diriver

Infineon =C800 ULINK, Driver
AD Moaritar Diriver

WP LPCA5= ULIME Driver

, Wurvoton 8051 Keil uvizion Driver

[~ Use Debug Driver

Seftings | ™ Update Target before Debugging

=

mach nap nhu trong danh sich thi ta chon dé két néi dé

[T Fun Independent

-Pbayla

hin chon cong cu nap code cho MCU, néu cd cac

code cho MCU.

Hosc Két ndi véi chiwrong trinh Driver hén ngosi cho mach

nap tw ché chﬁngﬁ han.

- Trong hwéng dan nay, khéng sit dung. Nén ta bé trong

phat iy
| k. I | Cancel I | Defaulks I
Options for Target 'Z001_GPIO_Blink_LED'

Dewcal Targetl Elutputl Llstlngl Usger | Ca1 I A51 I BLE1 Locatel BL51 Mlsl U|ItIBS|

s Simulator

3
v

imit Speed to Real-Time

Settings

1 Use: | Seftings

¥ Load Application at Startup
Initialization File:

¥ Run to main()

[ oz

Restore Debug Session Settings
¥ Breakpoints ¥ Toolhox
¥ ‘watch Windows & Performance Analyzer
v Memary Displap

¥ Load &pplication at Startup
Initialization File:

™ Run to main(]

] Ed |
Restore Debug Session Settings

¥ Breakpoints ¥ Toolhox
¥ watch Windows
¥ Memary Display

CPUDLL: Farameter. Drrver DLL: Farametd:
[ssostOLL | [seostoLL | /
Dialog DLL: Parameter: Dialog DLL: Parametgt:
[pPsTDLL eS8 [TPS1DLL fpse
ak I Cancel | Defaults | Help |

Huwong ddn phdt trién N7T8E055A ver 1.01 [35]

- Diy la tab Iya chon viéc debug code,
neu ta can. Viéc nay 1a khong bit buge.

=3 Néu nhitng MCU cé hé trg debug thi

tién cho viéc debug (véi 8051 thi co vai
dong ¢ hé try debug nhir MPC82GS16
cia Megawin ch%ng han)

- Néu khéng, ta co thé chon ché dd
debug mé phéng. Tuy nhién, phai cé thw
vién mé phéng cho MCU nhu hinh bén.

- Trong truong hgp hién tai cho
N78E0554 thi chwra ¢6. Tuy nhién, ta cé
thé chon nhitng MCU khéc tirong
duong N78E055A ma Keil uVision co
thu vién mé phéng nhw PR39CVSIRB2
chszmg han.

Néu vy, ta vao tab Device dé chon
MCT, tuy nhién, viéc debug & déy la
Khéng cin thiét.

Ngay: 20/03/2014



d. Build thir mgt project

- Bay gio, ta s& code vai dong dé build thir mot project:
Thém nhirng dong 1énh dudi vao file main.c

#include "N78E055A 059A 517A.h" //Define register of MCU N78E055A/059A/517A

#include "Typedef.h" /ldefine type for Delay function in Delay.c
#include "Delay.h" /Iheader of Delay.c

void main (void)

while(1)
P2 = 0x00; /IPORT 2 is low level
P37 =0; /IPin 7 of Port 3 is low level
Delaylms(500);//Delay 500 mini second
P2 = OxFF; /IPORT 2 is high level
P37 =1, /[Pin 7 of Port 3 is high level
Delay1ms(500);//Delay 500 mini second
C\Nuvotonm\PROJECTS_8051\Z001_GPIO_Blink_LED\Z001_GPIO_Blink_LED.uvproj - pVision4 = =
File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help
A IR -V | m | == | @& em Va# | @le oo &l
& | | | Z001_GPIO_Blink_LED | ;;\| & e
main.c v X
1 #include "N78EOS5A 0594 5174.h"
Z #include "Typedef.h™
3 #include "Delay.h"
4
5
6 woid main (void)
A= . .
g while (1) 1. Theém cac
e { dong lénh vio
10 P2 = 0Ox00; =
11 P37 = 0; file main
1z Delayims (500) ;2
13 P2 = OxFF:
14 P37 = 1;
15 Delayims (500) ;2
16 ¥
17 |3
< > 18
Ee [ R (0,7 < >
Build Qutput i x|
Build target 'Z001 GPIC Blink LED' R R . R
linking. .. -7 B 3. Néu mét project build tot thi s& cé két qua:

Program 3ize: dats=13.0 xdata=0 code=132

creating hex file from ".%Outputh Z0 i —
"oy Outputh 200l GPIC ON-OFF_LEDM 0 Error(s), 0 Warning(s).

Simulation
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C\Nuvotom\PROJECTS_80514Z001_GPIO_Blink_LEDYZ001_GPIO_Blink_LED.uvproj - pVision4 - B

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

NSH@| % 2@ 9 o L35 = Uiz | B e Va# | @le oo &l
: .| “25‘"| Z001_GPIO_Blink_LED | w ;;\| & ¢ &
a main.c v X

#include "NT7SEODSS5L 0594 5174k
#include "Typedef.h'
#iinclude "Delay.h"

- Néu nhur, ¢é Error thi qui trinh build khéng thanh
Ea Source

: main.c void main (void) Cﬁllg. . »
G £ Startup { while (1) - Cf)r; néu chi 14 warning thi van build dwgc. Tuy nhién,
STARTUPR.: ; ¢6 thé chwong trinh s& Khéng chay dwgc nhwe ¥ muon.
P2 = Ox00: Tty vao trudng hop, ta cé thé bé qua.
izza; 12; (s00y; VD trong Example nay, ta nhin 1 warning, va dé 1a
P2 = OxFF; canh bao riang: ham Iniffal UARTH Timer! trong file
Ezza;nln; — Commnion.c khong duge diing: ¥ 12 canh bso sy dw thira
) " code. Nhw vy, khong inh hwéng t¢i chwong irinh hién
. R 3 tai -> c6 thé bé qua.
@e[Ge el < >
Build Output » @
#+% YARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS ~

SEGMENT: ?PR?_INITIALUARTO_TIMER1Z?COMMON
Program 3ize: dats=13.0 xdata=0 code=369

creating hex file from ".%Outputh Z00 - LN
.4 Outputh 2001_GPIO ON-OFF_LE — 0 Error(3), 1 Warningi(s v

Simulation
C\Nuvoton\PROJECTS_80514Z001_GPIO_Blink_LEDYZ001_GPIO_Blink_LED.uvproj - pVision4 = B
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help
NSEH@| % @]9 o L% IE Uz | B JEa#® @le oo &l
& 2 | “25"’| Z001_GPIO_Blink_LED  |v ,;;\| &S ¢
rla2 3 main.c v X

=3 #include "N7SEDSSA_0594 S17h.h"
E| £ Comaon include "Typedef.h™
Delay.c 3 ce "Delay.h”
Cornmaon. 4
1=} = A = - = = o n =
- S _
I%!S ource 6 void main (void) 3 Bu{ld ts_it ca (iac file (bl’]]ld lai toal:_bq\pro!ect) )
s N 2 - Chi Build nhitng file c¢d sw thay doi va nhifng file chira build
=- tartu ; - N
- ST:RTUP ) =) 1 - Build 1 file mi ta chon:
" - - ) - - =X - =
10 Pz = Ox00: Click vao file main.c -> Click vao biéu twong nay -> chi
11 paw = 0: build file main.c
12 Delaylms (500 ;2
13 P2z = OxFF:
14 P37 = 1;
15 Delaylms (500 ;2
16 '
17 |1
£ > 18
Elp (e[ {1 [0,1.] || < >
Build Output 1 B
#%% YARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS ~

SEGMENT: 2PR?_INITIALUARTO_TIMER1Z?COMMON
Program Size: daca=13.0 xdata=0 code=369
creating hex file from ".%Cutput)Z001_GPIC_CN-OFF_LED"...
™oy outputh Z001_GPIO ON-OFF_LED" - 0 Erroris), 1 Warningis).

Simulation
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e. Rap mach dién dé test

2T
)
o

7

P

;

:

N wx
\N

i

)

i
;

- O lan dau, ta can c6 thach anh dé nap. Khi ta thiét lap duoc viéc dung thach anh noi
thi tir lan sau khong can tgi thach anh nira.

- Phan mach Reset c6 thé can hoic khong can. Bén trong MCU di c6 séan dién tré kéo
xuéng (pull-down) .

f. Nap code cho N78E055A theo phwong thirc ISP qua cong COM

- N78E055A hd trg phuong thic nap ICP, ISP. Ta co thé dung mach nap ISP-ICP
Programmer cta Nuvoton hoac NU-Gang, nhitng mach nap, Writer cia cac hang
khac cho dong 8051 déu duoc.

- O hudng dan nay, s& dung phuong thic nap ISP qua cong COM dé giam thiéu chi
phi cho ngudi ding nghién ctru phat trién, hoc tap dong MCU 8051 nay.

- N78E055A hd tro nap ISP qua cong COM (RS-232), chi vi Max232 ciing mot s6
linh kién khac 1a ta d@ c6 mot mach nap gia ré va tién loi.

- Taco so dd nguyén 1y:

Huwong dén phdt trien N78E055A ver 1.01 [38] Ngay: 20/03/2014



/ U cis VCC

L[c .
~ . Wi v+ GND
GND Fyen 5 .
= Ci1- T1_QUT
624 cos R1_IN
5 +
r];uF— C2- R1_QUT
L
< 6
% ) /3/— V- T1_IN
O AV 7 o our T2 IN
81 R2IN R2_OUT

- Tadownoad phan phém hd tro nap ICP-ISP cua nuvoton vé :
[“iretox - | - o

&€ [vlovc-disa... ]anm Instruc...IBUS'I Instruc...ICS'I \rersion...lmTULA Soluti...l 7 Muvatan,., % g @

/:"_ > & qfenufpagesfdefaulta 77 v ¢ ' Googls A E- ¥ #

~
REGION + Region: Headquarters| 5

Search |Ente

NnuvoTonN /

About Nuvotan Products & Sales News & Events Investor Human Resources CSR

(11} 11} amm
§* Microcontroller Application ICF §* Audio Application IC i* Cloud & Computing IC
icrocontroller oice uper ower Managem
ARM Mi ntroll 15D Yoice IC 5 1o P M:
= AR Cortex™ w0 Mubdicro™ = S0 ChipCoarder® 02105 = Super WO for Deskiop ICs
Family 02/19 updsted! updated and IPC = P ICS
= ARM 7.9 Microcartrolier " = eSI0 with uC for ® DDR Bus Termins
. emPowerAudio
. Diesktop, &0 and Regulatar
§051 Microcontroller = Audio CODEC Server = Powver Syvitch
B0CS1 Microcontroller - 12T = Audio ADC = Linear Regulstor
A —— = Audio DA General Purpose /0 Cthers
= G0C51 Microcontroller - 4T = Audio Amplifiers = General Purpose [0 Bus Interf Bri
. us Interface Bri
I -
0206 updated! Precizion ADC Harrware Monitar ICs
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- o N

4 fwovc-disa...lsnm |nstruc...lsns1 Instruc...lCS‘I Wersion,.. | FF TULA Soluti...l CR0CH M, x CEI
\6/ ') 0w nuvaton.cormn/MuvotonbAD S5/ Carmmunity| - ' Googls ye ﬂ = ‘ ‘ﬁ‘
o ~
Region: Headquarters| % #
nUVOTon Search |Ente
About Nuvoton  Products & Sales  News & Events Investor Human Resources CSR

80C51 Microcontroller - 12T

Products Development Resources

Home % Product & Sales % Product Lines S Mcrocontroller Application 1C4 8051 Microcontroller 3 280051 hcrocontraller - 12T

Az aleading supplier of 3051 compatible microcontrallers, Muvoton offers a wide range of parts that meets the price/performance ¢
QEMs. The S-bit MCU are supported by leading tool makers for rapid product developmert. ROM-less | Mask rom and Flash types are
P, GRIO), dual DPTR, PCA Timer, ADC, 5P 125, data flash, comparstor, DTMF, CAS ring tne detector, FEK, LCD driver, ISP, ICP, ind
ETHM 2T cores running up to 40MHz with High noize immunity (ESDEFT). {'s one of the best choice of 5051 MCL industry.

Cross Reference

= Wi Standard Series

= W7 Wide Supply Yoltage Standard Parts
= H78 W78 Industrial Temperature Series
= Qur Track Record in Longevity!

= Application Hote

= Compatible replacements

W78 Standard Series

- N

& }ttps:...inhox ]@, http:f’...u.org;’] U ARM it M.., IEETULA Saluti... ]mTULA Saluti... ] I Develop., x 9 v

v @ B~ Google

PR ¥ f

TR e e W AR A R AR

Innovation
Teamwork

Homee ' Product & Sales b Product Lines 4 bicrocontroller Application 1C % $051 hicrocontroller b 800451 hcrocontroller - 12T

Ll

Development Tool
Filz marne 2 Deseription Fart Ho. Wersior
E) Nuvoton 8051 writer User | i o shivcton 5051 Wiiter® AIE0ST produsts withthe |y gy g
Guide V¥ 1.03.001.zip weriter function
©) Huvoton 8051 Writer v wctan SO51 weriter with dot ret frameyeor | © oo PrOdUEtswith e g op g
3.20.001.zip 4 weriter function
5] Muvoton 8051 Writer v Murecton S051 weriter weithout dot net Al 8051 products with the a0
3.21.001._zip framework weriter function o
. Nuvoton ISP-ICP Muvcton ISPACPIGang Programmer #8051 products with 1P or A0
Programmer w7.10.zip ICP function )
Huvoton 8051 Keil u¥ision o UMision Dr 2118051 products
Driver v1.04.2ip Murcton 8051 Keil wWizion Driver with JTAG ICE function w104
Hardware Board Schematic v
< »
x
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M| [ [ =1 Compressed Céng cu Thit muc Mén - =

Trang J3u Chia sé Hem Zidi nén v @

@ @ « o« Taix. b Compra, b v Tirn kiétm Compressed 0

¢ Ua chuéng ~ Tén Migay
B Ban lam wvigc J Muwoton_B051_ISP-ICP_Program W70 29/
& Tai xuéing | la Nuvutnn_SUS'l_lSP—ICP_PrUgram;&&zip 26,02
E Vit gan day \
& Google Drive Giai nén file nay Truy cép vao

_ ra trong folder

7 Thuwign
@ Apps
[=] Hinh &nh

J"i Mhac
) Tai ligu
B video

Ll tranthang TMT
L, WaPrsd (T

LI ET AT
2 muc 1 e duec chon 11,8 WE

LU 4

k(&= Nuvoton_8051_ISP-ICP_Programmer_%7.10 = B
Trang d3u Chia s& Hem v @
@ @ = T = Compressed b Muvoton_B051_ISP-ICP_Prograrmmer W7.10 » v & Tirn kigm Muvoton_8051_ISP-1.. ©
2 Us chudng A Ten : Ngay stta déi Loai Kich ci
B Ban lam viéc . (1) Driver 224 1634 Cip tép
i Taixuiing (2 Application Program 29/ 241007 Cip tép
=l Vitri gdn déy (3 Muvoton Standard 15P Code 28/0,2014 14:05 Cip tép
& Google Drive @ User Manual 2807241405 Cap tép
| About |5P and [CP ket 140352012 0810 Tai ligu dang YWan .. 1kB
ol Thurwign
@ Apps
(ST, (1) - Clura file cai driver cap USB-COM dung chip PL2303
o) Mhac (2) - Clnra file cai chawrong trinh Navoton ISP-ICP Utility
[ i liew (3) - Clnra cac file *.bin ciia chwong trinh ISP ->nap vao
H video ISPROM khi MCTU bi miit chwrong trinh ISP

@) - Cac hwéng dan cac nap ISP, ICP, nap cho sin xuét, nap
qua céng COM....

1M tranthangThT
) WEPIEA (T

CUATT S

5 rc A=| =
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| [& = Céng cy (ng dung (2 Application Program = B

Trang d3u Chia 5& Xem Quan Iy (7]

:(-:I * T J <« Muvoton_8051_|5P-ICP_Programrmer.., iI (2) Application Program v G Tirn kigm (2) Application Pro.. @
‘* Us chusng A Tin : Ngsy sira déi Losi Kich c#
B Bin larm wide o Wreadme et 1440372012 0804 Tai ligu dang YWan .. TKE
4 Tai=udng &a Setup, 1SP-ICP Utility, «7.10.exe 2040152014 10018 g dung 5.508 KB
= Wit gan day

& Google Drive

4 Thuvién Ta tién hanh cai phiin mém Nuvotor ISP-ICP Utility
& Apps nhwr cic phin mém khac.
k=| Hinh dnk
& Mhac
=) Tai ligu
B video

1M tranthangTHT
 MVEPEBA ()

2 muc 1 muc dugc chon 5,37 MB

- Chii ¥ : ban dau, khi chip méi tir nha may ra da c6 san chuong trinh trong ISPROM
(goi 12 “’Nuvoton Standard ISP Code’’) cuing véi cac thiét 1ap sdn nhu: hoat dong véi
thach anh ngoai, bao mat code, chay 15i 8051 @ 12T,... Gia st bi mat ISP Code, ta
c6 thé nap lai. Vao folder (4) User Manual dé xem huéng dan cach nap lai chuong
trinh ISP (LDROM).

- Néu dung cap chuyén doi USB-COM thi cam cap trude, dgi mot 1at cho hé diéu
hanh nhan dién, sau d6 méi mo chuong trinh Nuvoton ISP-ICP Utility.

INuvoton
Isp
aICP
- Click dap vao icon ctia chuong trinh =087 Néu hé diéu hanh 1a Windows 7/8/8.1
thi m¢d bang quyen administrator :
Nuvoton
ISP Click chudt phii vio
pICP ) . X
icon cua chwong trinh
Md
SkyDrive Pro 4
hld i tri tép

Ghirn vao Man hinh Bat dau
gl Chay wdivaitrd nguii quinti  Ryum as administrator
A2 Search with FileSeek

Troubleshoot compatibility
[&f  Editwith Motepad ++

TeraCopy..

@ Wiinkerge
W winRAR 3
Gif khdi Thanh tac wu
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Chen phwong | % Nuvoton ISP-ICP Utility, v6.12 - o
thitc nap

_ Nap v61 mach MUV O T O N
nap ICP/ISP va
Gang (cho san
xuit hang loat)

Part Mo,
| 2051 Family j Load File Update Chip

Frograrmmer Tipe

csp cp T oGang

0 TS A—
- NE;[p ISP qua Load || Save Yarify
cong COM jcom Proj || Proj | APROM

o @ Undated Download Read
Product Mode = [T APROM Frogramrmet CONFIG
{ché d§ cho san I DataFlash

i - Frogramrmer .
xuat) [~ LDROM [T CONFIG...... —|CONFIG el Information Exit
I APROM Buffer  DataFlash Elufferl

agag

File Marne: I

Zode Size: I
Checksum: I
Frog. Type

Ready..
|

Sk | 00000000,12345678 | Chip Counter: I non,0on
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Nuvoton ISP-ICP Utility, v6.12 - O

NnUvoTOoON I

—Programmer Type ———— rPatMNo.—————————————
5P cp T Gang |8E|51 Farnily j Load File Lipdate Chip
NYSEDSSA -
I J Load (| Save Warify
Fraj Praj AP R CI
—ltems to he Updated D Read
[ ARRCH Frograrmirmer COMFIG
[T DataFlash T ——
[~ LDROM [~ CONFIG..... CONFIG Sting Information Bt

I APROM Buffer DataFlash Buffer

anon

- Poi mat Lat dé chwong trinh do cac cang COM higén hanh -= chon cang
COM két néi voi MCU.

- Trwéng hop doi liu ma khéng nhin -= tat chwong trinh nay i, rat cap ra
-> reset may néu cin -> m& chwong trinh 1én -> d¢i khi nhén dién dwge
cong COM -> két néi voi MCT

+ Neu sai cap USB-COM-= tit chrong trinh-= rat cap USE COM, khing
két néi voi MCU va ca may tinh ->reset may néu cén -= cam cap USE-
COM vao may tinh -> mé chwong trinh nay lén -> dei khi nhan dién degc
Fcﬁng COM -= két néi cap voi MCU

Code Size: I
Checksum: I
Frog. Type

Ready...

on: [00000G00,12345678 | Chip Counter: [000,000
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%, Nuvoton ISP-ICP Uiy, v6.12 = .
/ Md =
nuvoTonN A
Click Tim trong:| Output j - e E-
FProgrammer Type Part ko L a B Ban lam vigc ey e A
Load Fil - Tén _':ii Mang i Moay sta ddi Lo
il na e .
Clse cuce I M) (Faally e SZ001] = Tha vien 01/03/20141119 HE
& 18P by COMPart....... MTSE0S5A 1| =3T3 | Tailigu
03l are A tranthang TMT
| com w| [ PM. Proj Praj ‘ 18 tranthangTMT
lterns to he Updated i 4/EPEA (0]
Muwaton
r PROJECTS_8051
. 001 GFI0 Rk _LED
| [ | i
r I~ CONFIG...... ‘ el ‘ o — Chon dén thir muc
—s - o - =
— PROFILE [E}) Chufpuficaa cac project
APRONM Buffer  DataFlash Buffer —a TORRENT [F:] (Cllﬁ‘a file *.hEX)
— = TEMP (1)
s WORK (H)
< < GovD Rw 1) »
Saco) L
Tén tgp: i
entep: || o T BOROM K]
. ATRACER
Loaitep [ ciode test ]
File Marne: |
Code Size
Checksum
Ready.
n0000000,12345678 00,000
o Nuvoton ISP-ICP Utility, v6.12 -
E: Mé
nuvoTon L
Tim lrgng:‘ Output j = ¥ Bl
Programmer Type Part Mo . - v P PR
P Ty Tén Mgay sita dii Lo:
r 2051 Farmil oad File pdate Chip
o 5P (o o 4 Sl SO01 GBI Bk LED e G701 105 HE
& 18P by COM Part........ MTSE0S5A || Moaa s
oal ave
BT LS Proj || Proj ‘
Itermis to be Updated Click dip
[V APROM
-
r [~ CONFIG ‘ Exit ‘

APROM Buffer  DataFlash Buffer

0000 & 01 69 75 F0 04 75 #& 00 IF IF IF EE 2% IE CD
0010 % CDCC 3% CC OS 6& #% 05 #& 95 ED 94 EC 99 ES
w0ED & 39 0 OF TS §¢ EE 95 FE ED 94 TD ET 99 TC 0F ™
0020 DS F) D6 E4 CE FE E4 [D FA E4 UU F9 A3 3% £ B
0040 00 C1 B9 00 59 Ba 00 D EC B FY &4 [T CE £D FT
0050 ES F0 CE F4 9% 13 EF F FF EE 23 FE ED 22 FD EU
00f0 3 FL EB 3% FE 10 D7 0% 93 40 04 EB 99 B oF D¢
0070 ES E4 F9 FA if 7% 1§ EF #F TT EE 22 FE ED 33 ED
w0g0 ET 23 FC 04 22 04 10 D 05 95 EJ 93 40 07 E€ 9B i
0030 FC EY9 94 F9 OF D E0 E4 09 Fa E4 OC FB &2 75 F0
00&0 10 EF ¢F FF EE 22 FE ED 23 FD LU 22 LU 3 22 0§
000 10 D7 07 9B EC 94 E$ 99 40 & ED 9B FD EC 9& FT
00C0 E§ 99 F5 OF DS F9 D& E4 CD TB E4 CC FA E4 03 F9
0000 & EE F TS T Eh 9E 4 F0 E4 90 4 Fi E5 4T 45

® Ta co thé thay
: dif lién

LifgiapiaeleiBan

w.oiFemn

i3

(FERLELY 3 v

File Marme: |JJECTS?8051IZUU‘170P\OiEII\nkiLEDIOulpunZUm7GPIO?ON—OFF7LED hex

Code Size! | 373 Bytes
Checksum: | gxDDB3

Ready.

00000000,12345678 00oo,000
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a

e Nuvoton ISP-ICP Utility, v6.12 -

nuvoTon

NFIG Setting for N78E366A/055A/0584/517A
LOCK (Code Protection) Clock Source

Programmer Trpe Part Mo, )

- I— Update CH ' Disahle  External {TAL
cise cucp T B el £ Enable & Internal OSC
& ISP by COM Port MTBEDSEA - Loa e Boot Select
feom S| T PM Proj || Proj ) @
ltems to be Updated # Bootfrom LDROM o
¥ APROMI Click chon 2.Click BT 2T Mode Internal OSC
= B + 13Trnode + 22.1184MHz
m ONFIG....... CONFIG Setting ‘ Exit ‘ " BT-mode 11.0592MHz

‘Watch-dog Timer Clock Filter

APROM Buffar - DataFlash Buffer & Disabled aftet reset & Enable INéu diung

0000 0% 0L F9 75 EW 0§ 75 &2 00 EF &F FF EE 32 IE CD ~ " Enabled after reset " Disable ths_{ch anh
0010 22 UD CE 3% OC U5 ¢ 32 U5 62 9B ED 93 ET 49 E5

7
0020 82 95 40 OC F§ 8% EE 9B FE ED 93 FD EC 99 T 0F Brownnut Detection tren 240MHzZ
0020 DS F0 D¢ E4 OE FB E4 UD FA B4 OC F9 23 82 12 B8 0 i Disabi,
0040 40 L EJ 00 59 B 00 1D EC 6B F0 34 (F CE [D EC = Enable voltage Resat thi Disabie

0050 ES F0 UE F9 74 1% EF F FF EE 22 FE ED #2 D EC

0060 33 FC EB 33 TE 10 D? 03 99 40 04 EB 99 FE F D§ " Disahle 45y * Enable
0070 ES E¢ F9 Fa £t 7% 1§ EF ¢F FF EE 3% FE ED 23 FD i 3.8y " Disahle
0080 EC 32 FT [9 32 09 10 D? 05 9B E9 94 40 07 EC 9B i34
0090 F0 EJ 93 T4 OF Di B0 L4 09 T B4 [T TB 2& 75 T ¢ 2T
0020 10 EF ¢F FF IE 33 FE ED 32 FD CU 3% (C 0 33 U3
00B0 10 DY 47 9B EC 3A Es 99 40 0& ED 95 FD ET 94 FU o2
00T0 Ed 99 Fi OF DS F0 D& L4 [0 FE E4 OC FA E# 03 T3 t=. Dadalealaity
00D0 #2 EE 9T F5 T4 EA 95 42 F0 E9 9D &t Fo Es 90 45 “ei3seipsifpates v
DataFlash

File Name |).JECTS_8051 Z001_GPIO_Blink_LEDWutpuhZ001_GRIC_ON-OFF_LED. hex

_ (= Size: | 4 KB :‘
Code Size! | 373 Byvtes {* Enable
OB | e StartAddrese: | 000D ok

Ready.

00000000,12345678 000,000

- Néu khong dung IRC, dung thach anh ngoai -> chon External XTAL va phai két ndi
thach anh cho MCU dé nap va chay.

- Chut ¥ : O cdc vi du dudi ddy sé sie dung bg dao dpng néi IRC ciia N78E055A, vi
vdy, Vdi lan nap dau tién thi ta van can cé thach anh ngodi dé cé thé do code va
thiét ldp ding IRC, tir ldn sau ta cé thé thdo thach anh ra va chay binh thuwong.
Tir lan thie 2 trg di, néu khéng cé thiét \@p gi cho cdc thong sé trén thi ta nén bé

chen vige ghi thiét lap
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Nuvoton ISP-ICP Utility, v6.12

NUVOTON llmm————

Update Chip |
_____________________ p

Save
Froj

Frogrammer Type FPart Mo,

csp cep T | 8051 Family | Load File
+ ISP by COM Port | MNTBENSS5A j

m LI Proj
lterns to be Updated Click

[v APRCh

-
-

APROM Buffer DataFlash Buffer

[ COMFIG......

onon
ol
ongn
onzo
000
ansa
anen
ana
onEn
onan
a0
0nEn
onco
00T

File Mame: |3ROJECTS_BDS1IZDD1_GF'IO_EIIink_

ng
a2
i
s
g
ES
3%
ES
EC
I
10
10
Eg
i

01l B3
CD CC
a5 40
'l D&
[l E4
o CE
FC EE
Ed T4
2 Fr
E3 1
EF iF
o7 a7
19 &

EE 9F TS F0

T8
a2
ut
E%
un
Fi
2
Fa
ra
Fa
Fr
iE
ur

Fo &
LC C§
P& i
[E TE
59 EA&
76 18
FE 10
]
22 [a
UF D#
EE 22
EC &

75
&
EE
E4
an
ET
o7
1i
n
En
IE
Eg

&
23
9E
[t 1]
D
7
0z
EF
o7
E4
ED
a3

D& Fn L& E4

un
cs
TE
T2
EC
IF
a3
iF
us
[
3
40
]

EF iF
it 9B
ED &
E4 [T
B T
EE 22
40 nd
FF EE
4E E3
Ta E¢
j3
0& ED
TE Ed

E4 4E 4i T'0 E4 1D

IF EE 22
ED 94 EC
FD EC 33
T3 &5 i
¢ [T [E
FE ED 22
EE 49 FE
32 FE ED
a5 a0 07
LC FE if
22 CC C§
iE D EC
EC T& E4
4 T E&

TE CD
43 ES
FL OF
ti EB&
D FC
FD EC
OF D
22 FI
EL 3E
75 FO0
22 3§
43 Fr
Li T3
ar 45

. iud o, ifpl
2ii2id, ok, sizimd
MO, Db R
dafataataaio-,
Ay -ica fifs
38 LT Apd 2
HE . %@ E™ @
Saind e i el o
i2dESE. . 28300
W8 E. BAEFRE T aE
Lififtpd 12 IESE
L. piFETAL L oo
e Da0E Tl ek
" uaE iR e stel

W

Code Size: | 373 Bytes
Checksum: | pxDDB3

Detect chip... (I Mow, reset the chip, or power off and power an again.)

I
[G0000000,12345673 |

Huwong dén phdt triéen N78E055A ver 1.01 [47 ]

LECOutp unzw

_GPIO_Blink_LED hex

Qua trinh do chip bit din

000,000
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Nuvoton ISP-ICP Utility, v6.12 - O

NUVOTON I

—FProgrammer Type ———— —Fart Mo, .
{* ISP by COM Port_ M7EEDSSA -
I J Load || Save Warify
|oom1 "l [~ PM. | Proj || Proj APROM

—lems to be Uipdated

Dowmload Fead
v APROM Frograrnrmer CORFIG
[ DataFlash =
2 rogrammer .
™ LDROK [T COMFIG. GRS Sy Infarmation B
IAPROM Buffer DataFlash Elufrerl

0000 0Z 01 69 75 F0 0% 75 & 00 EF {F FF EE 22 FE CD . .iud.u, . ifji?pl =
00L0 23 CO CC 22 CC C5 & 22 C5 & 9B ED 94 EC 99 E5  2if2id ok, .izimd
00E0 §& 95 40 OC F5 8¢ EE 9B FE ED 9a FD EC 99 FC 0F 0.5, D:bisfi™i.
nizn DS F0 Df E4 UE FE E4 CDFa B4 OC P9 &% 8¢ #¢ B¢ oaoaltalaalas )
0040 00 C1 B3 00 59 Ba 00 #D EC §E F0 #4 CF [E CD U .&1.%*. -1c3.I0l+
0050 ES F0 CE P4 76 14 EF &F FF EE % TE ED 2% FD BC  Safiw. if412pd i
n0G0 2 FC EE #2 FE 10 D7 02 99 &0 04 EE 99 FE OF Di  dsad x "@ &7 @
0070 ES B4 F4 Fa i 76 1l EF iF FF EE 22 FE ED 22 FD  Saind"sw i/{iapi sy
0050 EC 22 FC £9 22 [9 10 DY 05 9E E9 9A 40 07 EC 9B ifdEeE. x 263@.is
0090 FC E9 93 F9 OF Ds E0 E¢ C9 F& E4 OC FE 2 75 F0 <. Piibaila us
00&0 10 EF {F FF EE 32 FE ED 22 FD CC 22 CC C§ 22 03 . ifidshd sfi2ifeg
0UE0 10 DY 07 9B EC 9 E¢ 99 40 0& ED 95 FD EC 93 FU .. »iFem0. is¥ikd
0000 E¢ 99 F% OF D5 Fo DA E4 CD FE E4 OO Fa E4 0§ P9 2 O50ETaaIaiEn
0000 $2 EE 9F T5 F0 E 9E 4& [0 E9 90 4¢ Fo E+ 90 45 "ed8simaifpst.t W

File Mame: |3R0JECT5_805112001_GPlo_Enink_LEDtOutpunzum_GPlo_Enink_LED_hex

Code Size: |3?3E| e 2 . . c o . . .
Check ILNEU do dirge thi gqua trinh x6a va ghi
BCESUIM! : A
O0D83  bat déu Prog. Type
Erase APROM...
|
5. (0000000, 12345678 | Chip Counter: [000,000

PASS

PASS

Chip is successfully updated !
Qua trinh dé
code thanh cong

2014-03-01_13:09:39
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- Két qua ma ta s& thiy duoc khi nap thanh coéng: cac LED nhap nhay :

g. Mot s6 lwu y vé thiét 1ap phan cieng MCU cho W78E055A/N78E059A:

- Trong N78E055A/N78E059A c6 3 bytes thiét 1ap phan cing, goi 1a CONFIG bytes
(nhu xung hé thdng, ché d6 12T/6T, bao mat code,..). Nhiing thiét lap c6 thé thay doi
duoc thong qua Programmer/Writer hoac ché @6 ISP. Nhu vay, ta khong thé tac dong
t6i cac thiét lap nay trong chuwong trinh (APROM) nhur mét s6 dong chip khac. Chinh
vay, can chu y tdi tbe d6 hé thong khi giao tiép UART, Timer, ham Delay, ... va khi
d6 code cho MCU bang phan mém *’Nuveton ISP-ICP Utility’’ cing véi viéc thiét
lap cho chinh xac.

- Mic dinh ngay tir khi xuat xuong, MCU duoc thiét 1ap :

o Chay 12T (1 lénh thyc thi can 12 xung dao dong).

o Chay Véi bé giao dpng ngoai. Chinh vay, trong huéng dan nay s& d6 code lan
dau tién véi thach anh ngoai roi thiét 1ap chay véi IRC dé tir 1an sau khong can
thach anh nira.

o V0 hiéu hoa Watch-dog Timer

o Han ché Iénh MOVC (Iénh nay c6 thé gitip chuwong trinh bén ngoai MCU doc
dix liéu trong APROM, LDROM ctia MCU théng qua giao tiép ma rong bo
nhé cuaa Kién triic 8051 — hiéu ndm na 1a : v6 hiéu héa MOVC thi dit liéu trong
APROM va LDROM khong bi “doc trom” -> bao mat dir liéu).

o Mo ché dd loc xung dao dong (Clock filter). Tang kha ning chéng nhiéu,
chbng 6n cho MCU. C6 thé do cam ung dién tir hoac tir board mach d& hap thu
dao dong ngoai (nhidu) lam sai Iénh xung hé théng -> MCU hoat dong khong
6n dinh, chap chon, chay 16i,...Va b loc nay s& loc nhimg dao dong ngoai
mong mudn, thuong 13 cac xung gai tan s cao trén 24MHz. Chinh vay, khi si
dung thach anh hodgc bg dao dong ngoai tir 2AMHz tré Ién thi phdi vo hiéu
hoa bg loc nay di.

- Cuy thé hon, ta c6 thé xem chi tiét trong phan 24. CONFIG BYTES cua datasheet
N78E059A/N78E055A.

Huwong dén phdt triéen N78E055A ver 1.01 [49] Ngay: 20/03/2014



IV. NGOAI VI CUA N78E055A
1. GPIO
a. Gioi thiéu

- N78E059A/N78E055A c6 tbi da 5 port-8 bit (mdi port c6 8 chan ra), tiiy vao kiéu
dong goi ma dua chan ra c6 day du cac port hay khong. Pugc danh déu PO ~ P4, ¢
thé thiét 1ap cho timg chan dong vai tro 13 ngd ra hodc ngd vao hoic dang 2 chiéu.
Vi kiéu ngd ra: voi muc logic high/ low, high cho dong ra (suorce), low cho dong
vao (sink). Va ciing nhu hau hét MCU, N78E055A cho dong sink 16n hon 1a dong
source. Vi vy, trong cac tng dung diéu khién, ta van hay cho MCU déng vai tro
kich xuéng mass, ding dién tré ngoai kéo 1én (pull-up).

2-peripheral-
clock delay

P [Strong E{ Very E{ Weak

o e+ | Port Pin

Port Latch —|>O ®

Input <—o<]—<

Hinh: cdu tric I/0 ciia NT8E055A

b. Vidu 1 - ON/OFF LED (Z002_GPIO_ON-OFF_LED)

- Y twdng: xay dung mach dién ding N78E055A, ¢ 2 nit nhan (BT1, BT2) va 2
LED (D1, D2). Nhan giit BT1 thi D1 sang, nhan giit BT1 thi D2 sang. Pau néi mach
nguyén ly. Nha bat nhan thi LED tit.

- XAy dwng mach:

P
<

- Code: Tatao project Z002_GPIO_ON-OFF_LED tuong tu nhu project da duoc
huéng dan phan trén. O vi du ndy, chi dung file main.c, STARTUP.A51
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Thém cac dong code dudi day vao file main.c :
#include "N78E055A 059A 517A.h" //Define register of MCU N78E055A/059A/517A
void main (void)

{
while(1)

{
if(P32==0) P22 = 0; //if Pin 2 of port 3 is low level -> pin 2 of port 2 is low
level (LED ON), else it high level (LED off).
else P22 = 1;

if(P33==0) P23 =0; //if Pin 3 of port 3 is low level -> pin 3 of port 2 is low
level (LED ON), else it high level (LED off).
else P23 =1,

C\Nuvoton\PROJECTS_80514Z002_GPIO_ON-OFF_LED\Z002_GPIO_ON-OFF_LED.uvproj - uVision4 = B
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help
NEE@| % w@d|l9 o] P RRR|EEEn o m Ma# ale oo all
& & ._1| “25"’| 2002_GPIO_ON-OFF_LED | ,;;\| &= G
Project L x | main.c - X
Elﬁ Z002_GPIO_OM-0FF_LED 1 #include "N7SEOS5A_ 0594 5174.h"™ //Define register of MCU N7SEDSSA/0594/5174
E| £ Source 2
 E-[#] mainc el //
E‘a Startup 4 woid main (void)
L[] STARTUP.A51 s Bl _
[ while (1)
7 {
=] if (P32==0) P22 = 0; /#1if Pin 2 of port 3 is low lewvel -» pin 2 of por
=] else P22 = 1;
10
11 if (P33==0) P23 = 0; f#1f Pin 3 of port 3 is low lewvel -» pin 3 of por
1z else P23 = 1;
13 ¥
14 H
15 /f
16
Elpr. 6. | {}F. |0,1.. < >
Build Output 1 B
Program 3ize: dats=9.0 xdats=0 code=35 ~
creating hex file from ".YCutput) Z00Z_GPIC CN-OFF_LED"...
".\output! Z00z_GPIO_ON-OFF_LED" - O Error(s), O Warning(s).

Simulation
Tién hanh build va d6 code xuéng MCU va nhén céc nit.
- Két qua:
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c. Vidu 2 - LED 7 thanh (Z003_GPIO_7SEG)
- Y twdng: Xay dung mach dién ding N78E055A, ¢6 2 nit nhan BT1 va BT2, 1 LED
7 doan hién thi gia tri ¢&ém theo hé s6 16 (tir 0 -> F). Nhan BT1 thi tang sé dém, cao
nhét 1 F va dimg (khong tang nita néu nhan tiép). Nhan BT2 thi giam sé dém, thap
nhét 12 0 va dimg (khong giam nira néu nhan tiép).

Common Cathode Common Anode
] f Gnd a b o] f Yec a ]
il il il I JI'I 1 JI'I 1 1 JI'I
a P a /J'N
t b | f bt
q g i
A
—
[T
X e ||
L| ]
[ : @
0 U1
& |E|J Gnd (h"

T 11 com
ap§o§r§E§ n? C§B§A§
Chén Anode chung

Céac Led trong dén sé

® o0 00
o F

E D
LI

®COM

Cdp
® O

Hinh dén sé 7 doan

Céc chén han clia cac Led
trong dén s6 7 doan

- Xay dwng mach: BT1 két ndi pin P32, BT2 két néi pin P33, LED 7 doan két ndi
port 2 qua dién trg 330Q hodc 220Q déu duge. Dung LED 7 doan chung Anode (cuc
duong).
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-

J”

i

i

h\\\\

- Code: Thém cac dong code sau vao file main.c
#include "N78E055A_059A 517A.h"
/Icode display for 7SEG Cathode Common
unsigned char data7segCC[17] = {0x3F, 0x06, 0x5B, 0x4F, 0x66, 0x6D, 0x7D, 0x07, OX7F,
Ox6F, 0x77, 0x7C, 0x39, Ox5E, 0x79, 0x71, 0x00  //OFF 7SEG};
/lcode display for 7SEG Anode Common
unsigned char data7segAC[17] = {0xC0,0xF9, 0xA4, 0xB0, 0x99, 0x92, 0x82, 0xF8, 0x80,
0x90, 0x88, 0x83, 0xC6, 0xA1, 0x86, Ox8E, OxFF //OFF 7SEG};

1
void main (void)
{
char i=0;
P2 = data7segACJi]; //Firt, 7seg LED display '0'
{
if(P32 == 0) /1f P32 pin pressed -> increment number
{
while('P32);  //Wait P32 release!
if( (1(>=0) && (i <15)) i++; //=>ialways into range: 0 ~ F
P2 = data7segAC[17]; /IOFF 7SEG
P2 = data7segAC[i]; /IDisplay number }
if(P33 ==0) /1T P33 pressed -> decrement number
{
while('P33); //Wait P33 release!
if( (iI>0) && (i <=15)) i--; /[ =>ialways into range: 0 ~ F
P2 = data7segAC[17]; /IOFF 7SEG
P2 = data7segAC[i]; /IDisplay number
}
}
}
I
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C:\Nuvoton\PROJECTS_805142003_GPIO_7SEG\Z003_GPIO_7SEG.uvproj - pVisiond = B

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

NSE@ ¥ B|Ic|e|PRAR|EEEK®m MR e# @l
& & | ¥ | z003_6PI0_TSEG Kl e @‘
Project = | e ] - X
E..aa F003_GPIO_TSEG woid mwain (void) A
B3 Saurce 55 4
main.c 56 char i=0;
N?BEUE 57 P2 = data7seglc[i]: ffFirc, 7seg LED display '0' (Dau
58 while |l
-5 Startup el i1
STARTLP 4 GDE if (P32 == 0) J/If P32 pin pressed -» increment
61 [ {
a2 while [ !'P32); FiWait P32 release! {Doi chan PI
63 iff (i»=0) && (i <15) ) di++: /F/ =»> i always into range: 0 ~ F
G4 P2 = dataVseglC[17]: FAOFF 73EG [Tat LED 7=eg de khe
A5 P2z = datavseglhC[i]: f/Display number (hien thu so wvus
66 H
67 if (P33 == 0] f4IE P33 pressed -»> decrement numt
658 -] 1
(=) while [ !'P33); F/Wait P33 release!
70 if{ {(i»0) && (i «=15) | di--; // =» i always into range: 0 ~ F
71 Pz = data7seglC[17]: S /OFF T3EG
72 P2z = datavseglhC[i]: f/Display number
p 5 T E H
74 |3 v
Ele |€e.| (F (0,7 || < >
Build Output 0 x |
Simulation
A P
- Ket qua:
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d. Vidu 3 - LCD Text 16x2 (Z006 + Z007)
- Y twéng: xay dung mach dién diung N78E055A, ¢6 LCD Text (16x2 chang han), co
nat nhdn BT1 va BT2. Nhan BT1 thi ting s6 dém, nhan BT2 thi giam s6 d¢ém. S
dém hién thi 1én LCD Text.

Chan | Ky hi¢u Trang thai | Mo ta

logic

1 VSS - ov
2 VDD - +5V
3 VE - 0-VvDD
4 RS 0 DO0~D7: Iénh

1 DO~D7: di liéu
5 RW 0 Ghi (MCU-> LCD)

1 Doc (LCD-> MCU)
6 E 0 V6 hiéu hoa doc/ ghi

LCD
1 LCD hoat déng
1 xudng 0 | Bit dau doc/ghi LCD

7 DO 0/1 Bit0 LSB
8 D1 0/1 Bitl
9 D2 0/1 Bit 2
10 D3 0/1 Bit 3
11 D4 0/1 Bit4
12 D5 0/1 Bit 5
13 D6 0/1 Bit6
14 D7 0/1 Bit 7 MSB
15 A - +2V
16 K - ov

- Xay dung mach: LCD Text (16x2) két ndi N78E055A qua port 0, ché do truyén dit
liéu 4-bit. V&i LCD, ta két ndi nhu hinh dudi, c6 thém chan diéu khién dén nén
LCD. BT1 ké ndi vai P32, BT2 két ndi vai P33.
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DIS1 TUXGR_16X2_R2
LCD DISPLAY 16x2

=

Oz
ZOoO0w= O~ NI WO~
O>orKrwooooooono<x
VCC Toe[=o[o S =) B S R EE
- \L SR
=
o u:) S
s © GND = |GNI[]
S 3

VDD
PO.O/ADO :)J
PO.1/AD1 GND =

RIS

VCC

GND u1 N78E055A
- Code: Ta s¢€ tao thém thu vién LCD Text nay dé dung cho cd céac vi du vé sau. Tao
file LCD16x2.h cho vao folder Include, file LCD16x2.c cho vao folder Common.

TARF AN Common - o IEl
Tép Trang J3u Chia s& Hem v
@ - = WSPrS{(C:) b Muwoton » PROJECTS BOS1 » Comman I v | & Tirn kigm Commaon o
-
@ Nhat A Tin Mgy st d6 Losi Kich ca
) Tailigu -
E vid | Comron.c 04,03, 2014 16:00 Tép C 2KRB
ideo -
| Delay.c 03/03/2014 13:56 Tép C KB
Ticmeee | 06/03/2014 1640 TépC 3KB

- tranthang ThAT
5, WWEPrEa (C1)
—a GHOST (D3
— PROFILE (E2)

4 muyc 1 muc dugc chon 2,29KB

TARFIEN Include = =

I MH_L298 Vi.c 02/03/2014 0230 Tép C 6 KB

Tép Trang dau Chia 58 Hemn v 9
@ e WEPrBN (T » Muvoton » PROJECTS 8051 » Include v & Tirn kigm Include 0
A Ten ’ Mgy st dé Losi Kich ca
Lo tranthang ThAT - .
= =k Common.h 20/10/2011 10:37 C Include File 1KB
famay WFBPEA (C2) = . ;
=h Define.h 01252001316 Clnclude File IKE
cw GHOST (D) = .
=k Delayh 26/02/2014 2234 CInclude File 1KE
—w PROFILE (E) = g
IS 06/03/20014 1644 Clnclude File 1 KB
s TORRENT (F) = :
=h NTBE055A_0594 5174 28/02/2014 01233 C Include File SkB
—a TEMP (G2 = .
= Typedef.h 03125200 0%:29 Clnclude File 1KE
—a MPORK (H:
[ L
6muc 1 muyc dugc chon 666 byte A== =

o Chép cac dong 1énh nay vao file LCD16x2.h

//Khai bao cac chac hoc LCD. Neu thay doi thi khai bao lai tai day.
#define LCD_PIN_RS P00

#define LCD_PIN_E P01
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#define LCD_PIN_LIGHT P02
#define LCD_PIN_ D4 P04
#define LCD_PIN. D5 P05
#define LCD_PIN_ D6 P06
#define LCD_PIN._D7 P07

//[Khai bao cac ham cho LCD

void LCD_Export_4bit(char _4bit);

void LCD_Cmd(char _cmd);

void LCD_Data(char _data);

void LCD_Init(void);

void LCD_Local(unsigned char line, unsigned char row);

void LCD_String(char* _char, unsigned char line, unsigned char row);

/IDinh nghia Macro
#define LCD_Trigger() {LCD_PIN_E=1; Delay10us(1); LCD_PIN_E=0; Delay10us(4);}
#define LCD_Clear_Display() {LCD_Cmd(0x01); Delaylms(16);}

o Chép cac dong 1énh nay vao file LCD16x2.c

#include "N78E055A_059A 517A.h"

#include "Typedef.h"

#include "Delay.h"

#include "LCD16x2.h"

Il

void LCD_Export_4bit(char _4bit){
LCD_PIN_D4 = _4bit & 0x01;_4bit >>=1;
LCD_PIN_D5 = _4bit & 0x01;_4bit >>=1;
LCD_PIN_D6 = _4bit & 0x01;_ 4bit >>=1;
LCD_PIN_D7 = _4bit & 0x01;

}

void LCD_Cmd(char _cmd){
LCD_PIN_RS=0; /IChon che do ghi lenh
LCD_PIN_E=0; /ICho chan E muc thap
LCD_Export_4bit(_cmd >>4); //Xuat 4 bit cao ra D4~D7
LCD_Trigger(); //Day du lieu vao LCD
LCD_Export_4bit(_cmd); /[Xuat 4 bit thap ra D4~D7
LCD_Trigger(); //day du lieu vao LCD

}

void LCD_Data(char _data){
LCD_PIN_RS=1; /IChon che do ghi data
LCD_PIN_E=0; //Cho chan E muc thap
LCD_Export_4bit(_data >>4); //Xuat 4 bit cao ra D4~D7
LCD_Trigger(); //Day du lieu vao LCD
LCD_Export_4bit(_data); /[Xuat 4 bit thap ra D4~D7
LCD_Trigger(); //day du lieu vao LCD

}

void LCD_Init(void){
POOR = 0x01; //Enable internal pull-up resistors
Delaylms(20); /IDelay 15ms for supply of LCD stabilize
LCD_PIN_RS=0;
LCD_PIN_E =0;

LCD_Export_4bit(0x03);
LCD_Trigger();
Delaylms(5);
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LCD_Export_4bit(0x03);
LCD_Trigger();
Delay10us(10);
LCD_Export_4bit(0x03);
LCD_Trigger();
Delay10us(5);
LCD_Export_4bit(0x02);
LCD_Trigger();

Delay10us(1);

LCD_Cmd(0x28); /IData 4bit, 2 lines, font 5x7
LCD_Cmd(0x0f); /[Display ON, Cursor ON and Blink
LCD_Cmd(0x06); /laddress increment, cursor shift
LCD_Clear_Display(); /IClear Display

void LCD_Local(unsigned char line, unsigned char row){
if(line==1) /lif chose line 1
LCD_Cmd(0x80+row);
else
LCD_Cmd(0xC0O+row);
Delay10us(5);

void LCD_String(char* _char, unsigned char line, unsigned char row){
char i=0;
LCD_Local(line,row);
while((*_char) 1= "0")

LCD_Data(*_char);
_char ++;
}
}

o Thém cac dong 1énh nay vao file Delay.h & folder Include:
void Delay10us(UINT16 ul6CNT){

TMOD |= 0x01; /[TimerO0 is 16-bit mode
TRO =1; /[Trigger TimerQ

while (U16CNT !=0)

{

TLO = LOBYTE(VALUE_10us);
THO = HIBYTE(VALUE_10us);

while (TFO !'=1); /ICheck Timer0O Time-Out Flag
TFO =0;
UL6CNT --;

}

TRO =0; //Stop the Timer0

}
o Chép cac dong 1énh nay vao file main.c cho vi du Z006_GPIO_LCD16x2:

#include "N78EO055A_059A_517A.h"
#include "Typedef.h"

#include "Delay.h"

#include "LCD16x2.h"

1

void main (void)
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LCD_Init();
LCD_PIN_LIGHT=0;
while(1)

{
LCD_String("Hello™",1,5);
Delaylms(1000);
LCD_Clear_Display();
Delaylms(1000);

}

}
I

o Chép cac dong Iénh nay vao file main.c cho vi du

Z007_GPIO_LCD16x2_Counter:
#include "N78E055A_059A 517A.h"
#include "Typedef.h"

#include "Delay.h"
#include "LCD16x2.h"
1

void main (void)

{
LCD_Init();

LCD_PIN_LIGHT=0; //Backlight of LCD ON

while(1)

{
LCD_String("Hello",1,5);
Delay1ms(1000);
LCD_Clear_Display();
Delaylms(1000);

//Backlight of LCD ON

C:\Nuvoton\PROJECTS_8051\Z006_GPIO_LCD16x2\Z006_GPIO_LCD16x2.uvproj - pVisiond — O

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
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STARTUP.AS1 i1 | whileil)

1z i

13 LCD_String("Hella",1,5);
14 Delavlms(1000)

15 LCD_Clear Display():

16 Delaylms(1000) ;

10 LCD PIN LIGHT=0O; f#Backlight of LCD ON
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~

Build Output

For Help, press F1
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2. Ngit (Interrupt)
a. Gioi thiéu

- Trong N78E055A ¢6 11 ngudn ngat va c6 4 murc 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 a6 Power Down). M&i ngudn ngat déu co cac thanh ghi thiét 1ap cho
phép ngit, mirc wu tién, co bao ngit, dia chi vector ngiat. N78E055A ciing nhu cac
MCU 8051 c6 4 mirc vu tién ngit (level 0 -> level 3), gia tri cao hon thi wu tién cao hon
Viéc thiét lap Ta c6 thé xem dia chi vec tor ngét tai chwong 17. INTERRUPT SYSTEM
& datasheet. Ciing nhu c6 mé ta tai cac chuong vé ngoai vi cia N78E055A.

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

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

Source Address | Number Sourcs 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 5
External Interrupt 2 0033H 6 External Interrupt 3 003BH 7
SPI Interrupt 0043H 8 m:rtralzgown Waking-up Timer 004BH 9
Brown-out Detection Interrupt 0053H 10

- Céc thanh ghi lién quan t6i viéc ngat:

o IE, EIE va XICON- Cho phép ngudn nio duoc ngét, EIE 14 thanh ghi mé rong
cua IE. XICON thiét 1ap cho INT2 va INT3.

o IP va IPH — Thiét 1ap mirc uu tién cho ngudn ngat. M&i ngudn ngét co 2 bit
thiét 1ap mirc uu tién (gia tri: 00 ~ 11). IP chira bit thap, IPH chira bit cao cua 2
bit thiép lap nay.

o EIP va EIPH — m¢ rong cho IP va IPH.

o TCON — day la thanh ghi diéu khién Timer0/1 nhung c6 4 bit thiét lap kiéu
ngat, flag caa INT1, INTO.

o Ngoai ra, mdi ngoai vi c6 nhitng thanh ghi riéng cho minh. Vi du: Timer c6
thiét lap kiéu ngat mac/ canh,...

- Tuy vao thiét 1ap va ngudn ngit ma cac cd ngét ty x6a bang phan cing hoic ta phai xoa

trong chuong trinh.

b. Vi du - Piéu khién LED véi ngit ngoai INTO va INT1 (Z004_IN_Blink_LED)

Huwong dén phdt trién N78E055A ver 1.01 [61 ]

- Y twéng: Ta sé thir ngit ngoai INTO va INT1 cuia N78E055A. Thiét 1ap ngat INTO 1a
dang ngat muc thap, ngat INT1 dang ngét suon (canh) xuéng. Ngat INT1 wu tién cao
hon INTO. Chuong trinh ngat INTO: sang LED2 va tit cac LED khac. Chuong trinh
ngit INT1: sang nhip nhay 5 1an LED3 va tit cac LED khac. Chuong trinh main: sang
LEDI1 va tit cac LED khac.

- Xdy dung mach: Dung nat nhan BT1 ndi chan P32 (INT0), BT2 ndi P33 (INT1). LED1
ndi P22, LED2 ndi P21, LED3 néi P20.
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- Code:
#include "N78E055A_059A 517A.h"
#include "Typedef.h"

//IKhai bao cac chan LED
#define LED1 P22
#define LED2 P21
#define LED3 P20
CUIHTTTTTTTTTTTTT T || |
Tao chuong trinh delay don gian. Khong yeu cau cao ve do chinh xac.
*/
void Delay_ms(UINT32 _time)
{

UINT32 _timeus;

while(_time 1=0)

{
_timeus = 70;
while(_timeus!=0){ timeus --;}
_time--;

}
}
i TTTIINTO interrupt subroutine
void INTO_ISR (void) interrupt 0 //interrupt address is 0x0003
{

EX0=0;

LED1=1; LED2 =0; LED3 = 1;

Delay_ms(100);

EX0=1;
}
MU T ETTTTTTTININT L interrupt subroutine
void INT1_ISR (void) interrupt 2
{

char i=5;

EX1=0;

LED1 =1; LED2 = 1;

while(i>0)
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}

LED3 = 0; Delay_ms(100);
LED3 = 1; Delay_ms(100);

}
EX1=1;

void main (void)

{

}

LED1=1; LED2=1; LED3=1; //Off all LED

ITO=0;
ITL1=1;

/ILow level triggered
/[Falling edge triggered

lpriority of INT1 is 2, INTO is 1:

IPH = 0x04;
PX0 = 1;
PX1=0;
EX0 =1;
EX1=1;
EA=1;
while(1)

{

}

LED1 =0; LED2 =1, LED3 =1,

/Ibit O of IP register
/Ibit 2 of IP register

//INTO pin interrupt enable (cho phep ngat INTO)
//INT1 pin interrupt enable (cho phep ngat INT1)
/[global interrupt enable (cho phep ngat toan cuc)

//LED1 ON, LED2 & LED3 OFF

CA\Nuvotom\PROJECTS_80514Z004_INT_Blink_LED\ZOO4_INT_Blink_LED.uvproj - pVisiond - &
File Edit View Project Flash Debug Peripherals Tools 5VCS Window  Help
== - N Y | | m | == | @ er VR Qe
& [ e | | zooaantsinkien v 4K B R @
Project L x | main.c v X
=524 ZO0A_IMT_Blink_LE ca Jlpriority of INT1 is 2, INTO is 1 (wuc uu tien cua INT1 la 2, INTO 1a
Ea Source &0 IPH = Ox04;
-- main.c 61 PO = 1: fibit 0 of IP register
MT7OEQE 62 PX1 = 0O: fibit 2 of IP register
H Typede 59
5 54 EX0 = 1; //INTO pin interrupt enable {cho phep ngat
Ea tartup 65 EX1 = 1: A#INTL pin interrupt ensble (cho phep ngat
STARTUR.: 11 Ei = 1; /fglobal interrupt enable {(cho phep ngat tc
67 while (1)
1= e
=] LED1 = 0; LEDZ = 1; LED3 = 1; //LED1 CM, LEDZ & LED3 OFF (LED1
70}
71 H
| < > 72 v
Er.|Fe.| (r 0,7 || < >
Build Output Ll x|
Simulation
’ X , « R \
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3. Timer/Counter
a. Gioi thiéu
- N78E055A c6 3 Timer/Counter 16 bit (xin goi tit 1a TC), mdi timer c6 2
thanh ghi 8bit cho viéc dém: trong d6 THx la 8bit cao, TLx 1a 8 bit thap, x=
0/1/2.
- TCON, TMOD la céc thanh ghi thiét 1ap cho TC 0 va 1.
- T2CON, T2MOD, RCAP2L, RCAP2H la c4c thanh ghi thiét lap cho TC 2.
- Cu thé chuc ning timg bit trong cac thanh ghi ciia TC, ta xem trong 10.
Timer/Counters cua datasheet.
- TCOval co4ché 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 c6 cac ché do: Capture mode, Timer 16bit tu nap lai, ché do bo phat
baud rate cho UART, xuét xung dao dong ra ngoai.
b. Vi du 1 — Bink LED with Timer (Z001_GPIO_Blink_LED)
- Y twong: xdy dung mach diing N78E055A, diing Timer tao ham delay twong doi chinh
xdc cho viéc nhdp nhay LED.
- Xady dung mach: Ddy chinh la mach ta diing dé test ¢ phan hieéng dan build project voi

Keil uVision.
O

9 : .
12| 29— AW———<—
WS
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- Code:

Thém nhirng dong lénh dudi vao file main.c

#include "N78E055A_059A_517A.h" //Define register of MCU N78E055A/059A/517A
#include "Typedef.h" //define type for Delay function in Delay.c

#include "Delay.h" /Iheader of Delay.c

void main (void)

{

while(1)

{
P2 = 0x00; /IPORT 2 is low level
P37 =0; /IPin 7 of Port 3 is low level
Delay1ms(500);//Delay 500 mini second
P2 = OxFF; /IPORT 2 is high level
P37 =1; /IPin 7 of Port 3 is high level

Huwong dén phdt triéen N78E055A ver 1.01 [ 66 ] Ngay: 20/03/2014



Delaylms(500);//Delay 500 mini second

C:ANuvoton\PROJECTS_805142001_GPIO_Blink_LEDNZ001_GPIO_Blink_LED.uvproj - pVision4 = (=
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
N T LI EE YV EE Mae ale
& | & 1| 9| zo01_GRIO_Blink_LED g
Project i x | —= iz - X
=123 Z001_GPIO_Blink_ 1 #include "NVSEOSSA OS54 S5174.h" f/Define register of MCU N73EOQSSASC A
2 #include "Typedef.h™ //fdefine type for Delay function ir
3 #include "Delay.h" //header of Delay.c
4
5
6 woid main (wvoid)
7
B-(17 Startup 5 while (1)
] {
10 P2 = Oxhh; //Pins of Port 2 i= low level: P20, P22, P24, F
11 P37 = 0: f/Pin 7 of Port 3 iz low lewvel
1z Delayims (500) 2 fiDelay 500 mini second
13 Pz = 0Ox55; /{Pins of Port Z is low lewvel: P21, P23, P25, F
14 P37 = 1; //Pin 7 of Port 3 is high lewvel
15 Delaylms (5009 ; //Delay 500 mini second
16 H
< >
| 17 | he
Ee.|@e. Q0,1 || < >
Build Output b x|
Simulation
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4. Serial Port (UART)

a. Gioi thiéu
- N78E059A/N78E055A c6 mét cong ndi tiép song cong hd tro 3 ché d6 cho UART.
- Cac thanh ghi lién quan:

o SCON: thiét Iap ché do cho serial port
o PCON: véi bit SMOD (PCON.7) thiét lap double baud rate.
o SBUF: bo dém dix liéu.

b. Vidu - (Z008_UART_DisplayCharToLCD)

- Y twong: xay dung mach diung N78E055A, c6 LCD Text 16x2, két ndi v6i may tinh
qua UART, sir dung phan mém Terminal hoic Hercules hoic mot sé phan mém khéc co
chuc ning twong tac UART (COM) dé twong tac, ¢6 nat nhan BT1, BT2. Nhan BT1,
BT2 -> hién thj bao “BT1 pressed!”, “BT2 pressed!”. Truyén text tir Terminal xudng
N78E055A va hién thi text d6 ra LCD.

- Xdy dung mach: BT1 két ndi P32, BT2 két nbi P33, LCD két ndi port 0, truyén 4-bit.
Vé két ndi UART thi ta str dung ngay két ndi luc truyén ISP (nap code cho N78E055A)
nhu vay ta vira nap code vira giao tiép N78E055A theo UART.

LCD DISPLAY 16x2

" REEEEEEEEE
" T T

Lofoo pfon Jon e feo o |

SEEE

ERERERER

=1 et e s e

-

- Code:

Thém céac dong code nay vao file main.c:
#include "N78EO055A_059A_517A.h"
#include "Typedef.h"

#include "LCD16x2.h"
#include "Delay.h"
#include <stdio.h> [ffor "printf"

#define BAUD_RATE 9600
#define UL6BAUD_TIMER2 65536-(22118400/BAUD_RATE/32) 1165536-
(Fsys/Baud_Rate/32)

char uart_buf_num=0;
char change_flag=0;
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char string1[17] = "PC<->UART<->LCD";
char string2[17] = "Click Button!";

void UART_ISR (void) interrupt 4  //interrupt address is 0x0023

{
if (RI) /lcheck Tx or Rx interrupt
{
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; /Iclear RI by software for next reception
}
}
void Timer2_ISR (void) interrupt 5 //interrupt address is 0x002B
{
EXF2 =0; /IClear Timer 2 External Flag
}
void Timer2_Init (void)
{
TCLK =1; /select Timer 2 as transmission baud rate source
RCLK =1; /lselect Timer 2 as receive baud rate source

TL2 = RCAP2L = U16BAUD_TIMERZ2; //baud rate 9600bps@22.1184MHz
TH2 = RCAP2H = U16BAUD_TIMER2 >> 8;

EXEN2 = 1; /fenable T2EX pin
ET2 =1, /[Timer 2 interrupt enable, in baud rate generator mode,
/IT2EX pin interrupt still works

TR2 =1; /[Timer 2 run
}
void main (void)
{

LCD_lInit(); /nit LCD

LCD_String(string1,1,0);

LCD_String(string2,2,0);

LCD_PIN_LIGHT=0;

Timer2_Init(); //Init timer 2 (source clock of UART)

SCON = 0x52; /linitial UART as mode 1, receive enable,
/IT1 should be set before using "printf"

printf ("\n* N78E055A_059A_517A UART Mode 1 Demo ~ *");

:::—*");

printf ("\n 1. Put character in Terminal software -> display to LCD");
printf ("\n 2. Press BT1, BT2 -> Display to PC (Terminal software)\n");
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ES=1; /lenable UART interrupt
EA=1; /lenable global interrupt
uart_buf_num=0;
while(1)
{
if(P32==0) //1f P32 pin pressed -> increment number
{
while('P32);  //Wait P32 release!
sprintf(string2,"BT1 pressed!");
change_flag=1;
}
if(P33 ==0) /Nf 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);
LCD_Clear_Display();
LCD_String(string1,1,0);
LCD_String(string2,2,0);
uart_buf _num=0;
change_flag=0;

}
}

C:\Nuvoton\PROJECTS_8051\Z008_UART_DisplayCharToLCD\Z008_UART_DisplayCharToLCD.uvproj - ... = =
File Edit View Projet Flash Debug Peripherals Tools 3SVCS Window Help
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: _ Delay.c g2 LCD_Clear Display():
) a3 LCD Stri tringl,1,0):
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H =3 LCD_3tring(stringz,2,0);
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87 - H
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59 |1
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Elr. |€s. | r. (0,7 | < >
Build Output o B
Program 3Jize: data=66.1 xdata=0 code=2311 ~
creating hex file from ".%Output) Z008_UART DisplayCharToLCD"...
" Jutputh I008_TART DisplayCharToLlD" - O Erroris), 0 Warningi(s).

Simulation
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- Ket qua:
Budc 1: Rép board mach nhu binh thuong, Cam cap USB-COM vao may tinh tI’lIO’C (VO‘I
nhitng may khong c6 cong COM sin) -> két ndi vai board N78E055A, cung cip nguon
cho board nay nhu da huéng dan nap code & phan trudc.

Budc 2: mg phan mém nap code Nuvoton ISP-ICP Utility (néu dung windows7/8/8.1
thi nén mé bang quyén administrator) -> nap code Z008_UART_DisplayCharToLCD
vao N78E055A -> sau d6, nén tat phan mém nay di.

----------

Budc 3: Mé phan mém Terminal hozc Hercules. O day cong COM (UART) ma tac gia
thir nghiém 1a COM1 (chinh 1a cong nap ISP cho N78E055A). Néu chua nhan dién
dugc cong COM ndo thi ta quét.

- Terminal ¥1.9b - 20041226 - by Br@y++

Part Baudrate ————— Datahit F'anty Stop
[l BOD O 14400 ¢ 57RO0 5 f* none & 1
o7 1200 " 19200 ¢ 115200 (ol " odd

(o} (2400 (28300 ¢ 128000 (" even 1
39

1

Connect

4800 ¢ 38400 ¢ 258000 AT " mark
0|l & 9600 ¢ 56000 ¢ custom || ©* B i zpace

—Settingsg . . x an 2
Setfon | [~ Auta DisQUEt tim cong coM hll_?ll hanh _ASClitable |
[~ AutoStat Sciipt W CR=LF [ StayonTop  |9600 |2? = Graph |_

Receive

CLE&R | Feset Counter | |13 :I Counter = 0 g :g?ll F E:i p El StartLog

Néu nhan dién duoc thi ta tién hanh thiét lap thong sb: chon Baud rate 9600, 8 Databits,
none Parity, 1 bit stop nhu trong code ta d thiét lap.
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o

Terminal v1.9b - 20041226 - by Br@y++

- oI

LCannect (E:_
HReScan

r

Help r

r

-

About..
Qut |

— Baudrate Diata bit: Parity Stap bit:
 BO0 14400 ¢ 57600 lall * rone &1
(©1200 ¢ 19200 ¢ 115200 fall " odd

(" 2400 ¢ 29800 (" 129000 r " even (L5
(" 4800 ¢ 33400 ( 256000 7 " mark

& 9600 ¢ 56000  custom || B " space o2

Handzhaking

* none

" RTS/CTS
 XOMAOFF

" RTS/CTS+<0M/A=0FF
" RTSonTx

—Setting:

Set font
&I [~ AutaStart Seript

I~ Auto Dis/Connect [~ Time [~ Stream log Thiét l?P cho Terminal
v CR=LF [ StayonTaop

|3E00 |2? =

L E=cs =
Eosk =R

Receive

CLEAR | _ResetCounter | |13 '31 Counter = 0

" HEX [ Dec ¥ Bin
@ ASCI [T Hex

Startlog | Sroplog |

Transmit
’7 CLEAR I Send File I

¥ CR=CR4LF

=0T HTS‘

IVM;:tDMacros | W1 | M2 | M3 | M4 | M5 | ME | M7 | M3 | M3 | M10] M11 ] M12] ‘
|| -» Send I|
|Error: port iz ot available | | ‘ | v
L) Hercules SETUP utility by HW-group.com - U
UDP Setup TCP Client | TCP Server | UDP | Test Made | About |
Received/Sent data ~ Gerial
Mame
Band
. D ata size
Thiét 1ip cho Hercules E -]
Parity
Inone Vl
Handshake
Mode
-

" Modem lines

@cm @R @Dk @cCrs [ OTR I_HTS‘

* Open |

Hiwfg P update |

 Send

IBun dau mam tom

I~ HEX Send |

T HE¥ Send |

I~ HEX Send |

HWsrous

v HW-group.com
Hercules SETUP atility
Version 3.2.5

Bay gio ta tién hanh két ndi phan mém véi cong COM:

Click vao _ Connect | trén Terminal hodc

* Open

| vai Hercules. Néu véi

Terminal thi s€ ty dong reset mach N78E055A, con Hercules thi khong (ta co thé reset
board N78E055A d¢é MCU chay lai tir dau).
Budc 4: nhan nat BT1 r6i BT2 s& nhan dugc thong bao trén Terminal/ Hercules. Panh
text vao Terminal roi “Send” cho hién thj ra LCD.
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K] Terminal v1.9b - 20041226 - by Br@y+ + - O

e rae COmM Part Baudrate———— Databit Parity Stop bit: Handzhaking
e =1 6 T B00 ¢ 14400 ¢ 5VE00 || 5 ® nore || g * none
_H—I (@l @rd 1200 ¢ 19200 ¢ 115200 fall " odd " RTS/CTS
U Y e ol (7 2400 ¢ 28800 ¢ 128000 - " even (@3 " ®ONAHOFF
__about. | ekl ek (7 4800 ¢ 38400 ¢ 256000 7 i mark i RTS/CTS+X0DMA0FF
Qut || CF 10| & 8800 ¢ 58000 custom || 8  space|| © 2  RTSonTX
Setting:
I~ AuteDis/Connect [~ Time [~ Skeam log customBR Ry Clear ASClltable | Sciipting =ic1s E=co
Setf
S| [~ AutoStart Scipt W CR=LF [ Stay on Top |BEDD 2 '¢] Graph Remate EI0sR TR
Receive
CLEAR Feset Counter | 13 2] Courter= 2 g :géll Fa:: I Bin StartLog | Etoplod |
01100101 ~
01100100
00100001
ooo01i01
00001010
ao100000
01000010
01010100
1. Put character in Terminal software -:» display to LCD 00110010
oo100000
2. Press BT1. BT2 -> Display to PC (Terminal software) 01110000
01110010
01100101
3 - 01110011
ET1 pressed| Thong bao rang 01110011
thai BT1 va BT2 01100101
BTZ pressed! o1io0lo0
00100001
W
"Tran mit
CLEAR SendFile ¥ CR=CR+LF ; == HTS‘
Click dé gii
I acro 3 b d
’7 SetMacios | M1 M2 | M3 | M4 | M | ME | M7 | M8 | M3 MI0| M11] M12| XUOTZ ‘”lk ‘
IBun dau mam tom d4anh text vao dﬁy %» Send |‘
Bun dau mam tom
|Connected |Re 327 [TwO [ [ v
L3y Hercules SETUP utility by HW-group.com =El
UDP Setup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Feceived/Sent data e
Zerial port COM1 opened Ll
I 2 M arne:
* == == === ICDM1 vl
===% Baud
* N7SEDSSA_059A 5174 UART Mode 1 Demo Igsnu vl
*
Data size
+ == == === ======
===% I8 'l
1. Put character in Terminal software -»> display to Parity

LCD Inone Vl

2. Press ET1, BTZ -» Display to PC [(Terminal

Handshake
software) o
=f - Juop—1 o
hién thi dit lien
BET1 pressed! N " Mode

ETZ pressed! tl.l‘l]"llg tac IFree 'l

BT2 pressed!Bun dau mam t,orr{

x Close |
 Modem linez Hw/g P update |

@co @R @DsR @CTS [ DTR [ RTS
— gend—danh fext vao mot irong cac o dwoi va click 'Send'

__ =
IBundaumamtom [~ HEX Send | H I_IJgrnup
I l_ HEX S | wyrw. HW-group.com

Hercules SETUP stility

I [T HEX Send | Version 3.2.5
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c. Chu y:
- Do N78E055A chi c6 1 port UART, ta vira dung dé nap ISP, vira lam giao tiép UART
nhu vi du trén -> khi nap d6 code mai cho N78E055A ¢6 thé s& bao 15i:

%, Nuvoton ISP-ICP Utility, v6.12 = =

nuvoTonN ——

—Programmear Type Part Mo

c P Ccicp T Gangl |8t|51 Farnily -[ Load File
& 1P by GOM Port I—_l
Z MISERDSS T [ Load [[save werify
Praj

Update Chip

| com -I [~ PM. | Proj APROM
- Items 1o e Updated e i
W AP FAIL DFIG

I Datal

' EAIL

ComPort baudrate-setting error !

-
0070 1E E
o i | 2014-03-05 17:39:20
o030 E4 T
D0AD F5 Lo ww aw ww w1 14 6w ae v wo vw 4w 0w ds aa eme g
00F0 CE 0L Ci 00 CE 0f Ci 02 CE 05 CE 06 CE 03 1& 00 A A B A ABA& .
ooca 27 FF 70 0D 20 07 05 7F 00 1% 00 7& AF 1B &F 1a& Tip.0 II = @
o0D0 EE B4 &5 SF C& DE Ci 04 1& 00 27 FF &4 D0 B4 03 "'%_gﬁ. LTEERC L W

File Name: ['ppg_UART_DisplayCharToLCOWOUtputE007 _UART_DisplayCharToLCD. hesx
Code Size: | 2238 Biytes

Checksum ID){SFE2 B

Ready.

St nnnnnnnn,1234557s| Chip Counter: IW.Dnnl
- Tachi can nap lai 1 hoic 2 1an 1a OK (click vao ’Update Chip**).
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5. PWM
a. Gioi thiéu
- N78E059A/N78E055A ¢6 5 kénh ngd ra PWM (PWMO~PWM4) két ndi véi cac chan
(P13~P17). Vi tam thang 8bit (0~255)

- Cac thanh ghi lién quan:
o PWMCONO, PWMCONT1 — thiét lap cho cac kénh PWM
o PWMP — Chu ky PWM (8bit). Chung cho cac kénh.
o PWMx — Duty cua céac kénh, x = 0~4.

r P | 8-bit
PERIPH re-scalar Up-counter PIWMOEN

PWMP
P %‘ﬁ" PWMO (P1.3)
PWM1EN
PWM1 PWMIOE PWM1 (P1.4)
PWMZEN
PWM2 Frivaoe = PWMZ (P1.5)
PWM3EN
PWM3
SrivasE—— PWM3 (P1.6)
PWMAEN
P4 OE PWM4 (P1.7)

Hinh: So do khéi chire nang PWM

b. Vidu 1 — Bam xung da kénh (Z009_PWM_Multi-Channel)

- Y twong: N78E055A c6 5 kénh ngd ra PWM, ta test bang cach dung LED cam vio céc
chan ngd ra PWM hoic tét hon 1a dung dao dong ké (Oscilloscope) dé xem cac dang
song ngo ra.

- Xay dung mach: Két ndi BT1 véi P32, BT2 véi P33 véi muc dinh: tang/ giam duty cua
PWM. Ta ding LED két néi ngd ra PWM (P13 ~ P17). Thuc nghiém thiy rang cac
chan ra PWM tao muc 1 khd yéu (LED sang yéu) nén ta s& dau nguoc lgi nhu hinh duéi
day. Nhu vay khi duty cang 16n thi LED cang sang yéu. Hay cht y diéu nay.

- Code:

Thém cac dong code nay vao file main.c:
#include "N78E055A_059A 517A.h"

#define SYS_CLOCK 22118400
#define PWM_PERIOD 255

short PWMO_DUTY = 1;
short PWM1_DUTY = 3;
short PWM2_DUTY = 5;
short PWM3_DUTY =7;
short PWM4_DUTY = 9;
void main(void)
{
char flag_change = 0;
P13 = P14 = P15 =P16 = P17 = 1; //PWMO0~4 shared GPIO P1.3~P1.7 should set 1
before output PWM

PWMP = PWM_PERIOD; [finitial PWM period and duty
PWMO = PWMO_DUTY * PWM_PERIOD / 10;

Huwong dédn phdt trién N78E055A ver 1.01 [76] Ngay: 20/03/2014



PWM1 = PWM1_DUTY * PWM_PERIOD / 10;
PWM2 = PWM2_DUTY * PWM_PERIOD / 10;
PWM3 = PWM3_DUTY * PWM_PERIOD / 10;
PWM4 = PWM4_DUTY * PWM_PERIOD / 10;

PWMCONO |= 0x55; //PWM runs
PWMCONL1 |= 0x01;
PWMCONO |= 0xCC; /[PWM outputs
PWMCON1 |= 0x04;
while(1)
{
if(P32==0)
{
while('P32);
if(PWMO_DUTY<=9) PWMO_DUTY ++; else PWMO_DUTY = 0;
if(PWM1_DUTY<=9) PWM1_DUTY ++; else PWM1_DUTY = 0;
if(PWM2_DUTY<=9) PWM2_DUTY ++; else PWM2_DUTY = 0;
if(PWM3_DUTY<=9) PWM3_DUTY ++; else PWM3_DUTY = 0;
if(PWM4_DUTY<=9) PWM4_DUTY ++; else PWM4_DUTY = 0;
flag_change = 1;
}
if(P33==0)
{
while(!P33);
if( PWMO_DUTY>=1) PWMO_DUTY --; else PWMO0_DUTY = 10;
if( PWM1_DUTY>=1) PWM1_DUTY --; else PWM1_DUTY = 10;
if( PWM2_DUTY>=1) PWM2_DUTY --; else PWM2_DUTY = 10;
if( PWM3_DUTY>=1) PWM3_DUTY --; else PWM3_DUTY = 10;
if( PWM4_DUTY>=1) PWM4_DUTY --; else PWM4_DUTY = 10;
flag_change = 1;
}
if(flag_change == 1)
{
PWMO = PWMO_DUTY * PWM_PERIOD / 10;
PWM1 = PWM1 _DUTY * PWM_PERIOD / 10;
PWM2 = PWM2_DUTY * PWM_PERIOD / 10;
PWM3 = PWM3_DUTY * PWM_PERIOD / 10;
PWM4 = PWM4_DUTY * PWM_PERIOD / 10;
flag_change = 0;
}
}
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C:\Nuvoton\PROJECTS_8051\Z009_PWM_Multi-Channe\Z009_PWM_Multi-Channel.uvproj - pVision4 - ©

File Edit View Project Flash Debug Peripherals Tools SVWCS Window Help

NS H@| % @9 o EEERIEEIT T Mae @ e
& @ 1| ¥ | zooo pwh_mutti-chann[v] 4| b B @ ®|
Project L~ | main.c v x
1523 Z009_PYhA_Multi-Ch 3 -
Ea Source if (flag_changs == 1)
i {

PUMD = PUNO_DUTY * PUM_PERIOD / 10:

STARTUR.AST PUML = PUNI_DUTY * PUN_PERIOD / 10;

: PUMZ = PUMZ DUTY * PUN_PERIOD / 10;

PUN3 = PUN3_DUTY * PUN_PERIOD / 10;

PUN4 = PUM4 DUTY * PUN_PERIOD / 10;

flag_change = 0O

< > o
Ee. | e[ {3F. (0,1 < >
Build Output LA x|
Program Size: data=19.0 x=data=0 code=546 A
creating hex file from ".%Output)ZIO0S_PWM Multi-Channel"...
" hyoutput) Z00S_FWM Multi-Channel” - O Error(s), O Warning(s).

v
For Help, press F1 Simulation

P
.
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C. Vidu 2 — Piéu khién déng co (Z010_PWM_Control_Motor)

- Y twong: Mach dién dung N78E055A diéu khién tdc d6 dong co, co thé dao chiéu dong
co, trong tic qua nut nhan.

- Xdy dwng mach: Rap mach véi BT1 két néi P32 (ting duty PWM), BT2 két ndi P33
(giam duty PWM), BT3 két ndi P37 (d4o chiéu dong co), LCD Text qua port 0 (ding
hién thi duty). Dung board cong suat L298 (c6 thé tim trén mang: banlinhkien.com), két
ndi chan cap phép 1298 qua P34.

- Code: sir dung thu vién LCD16x2 da viét & phan GPIO.

Thém cac dong code nay vao file main.c
#include "N78E055A_059A 517A.h"
#include "Typedef.h"

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

#define SYS_CLOCK 22118400
#define PWM_PERIOD 255

#define FORWARD 0
#define REVERSE 1

int PWM_duty = 0;

char direction = FORWARD;

void main(void)

{
char lcd_string1[17]="FORWARD";
char lcd_string2[17]="Duty: 0%";
char flag_change = 1;
LCD_Init();
LCD_String("PWM",1,5);
LCD_PIN_LIGHT=0;

P37=0;
P13=P14=1; [/IPWMO~1 shared GPIO P1.3~P1.4 should set 1 before output PWM

PWMP = 255; //initial PWM period and duty
PWMO = 0;
PWM1 = 0;

PWMCONO |= 0x55; [[PWM runs
PWMCON1 |= 0x00;
PWMCONO |=0x0C;  //[PWM outputs

direction = FORWARD;

P37=1;

while(1)

{
if(P32==0) /[Tang toc do
{

while('P32);
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if( PWM_duty<=9) PWM_duty ++;
flag_change = 1;
}
if(P33==0) //Giam toc do
{
while(!P33);
if( PWM_duty>=1) PWM_duty --;
flag_change = 1;
}
if(P37==0) //Dao dong co
{
while(!P37);
direction = ~ direction;
flag_change = 2;
}
if(flag_change>0)
{
if(flag_change > 1)
{
PWMO = 0; //Cho PWMO va PWM1 = 0 -> DC dung.
PWM1 = 0;
Delaylms(500);//Doi DC dung an toan.
}
if(direction==FORWARD)
{
PWM1 =0;
PWMO = ((short)PWM_duty) * PWM_PERIOD / 10;
sprintf(lcd_string1,"Quay thuan");

else

PWMO = 0;
PWM1 = ((short)PWM_duty) * PWM_PERIOD / 10;
sprintf(lcd_stringl,"Quay nghich™);

}

sprintf(lcd_string2,"Duty:%d %% ",(PWM_duty*10));
LCD_Clear_Display();

LCD_String(lcd_stringl,1,0);
LCD_String(lcd_string2,2,0);

flag_change = 0;
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Két qua:
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C:\Nuvoton\PRQJECTS_8051\Z010_PWM_Control_Motor\Z010_PWM_Control_Motor.uvproj - pVision4 - &

File Edit View Project Flash Debug Peripherals Tools SVWCS Window Help

NMEBEH@| % 2’9 o | ™ mmr E | By e MR Q e
& @ | ¥ | zo0pwm_controimot[v] 45| b B @
Project L < | * X
=524 ZO10_PM_Contral_t 73 PUMO = 0O; ~
EE Source 74 PWM1 = {(shorc)PWH ducy) * PWM PERICD J/o10;
main.c 75 sprintf{led stringl, "Ouay nghich"):
Delay.c e - ¥
LCO 2. 77 sprintf(led stringz, "Duty:sd %% 7, (PWM_duty®10));
Starh 78 LCD Clear Displayi):
B artup 79 LCD_String{led stringl,1,0);
STARTUP.AST g0 LCD String{led string2,2,0):
81 flag_change = 0O
g2 - }
83 - H
84 |}
=11
< > 86 - v
Ee. | e[ {3F.[0,1.] || >
Build Output LA x|
Program Size: data=68.1 =data=0 code=2520 A
creating hex file from ".%OutputlIOD10 PWM Control Motor”...
".AQutput) Z010_FPWM_Control Motor" - O Error(s), 0 Warning(s).
v
For Help, press F1 Simulation

Board 1.298
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6. SPI
a. Gioi thiéu
- N78E055A c6 1 cbng truyén thong SPI, hd tro ché do Master va Slave.

Feg
(i s
Divider M ——‘mg'
M6, 132, 164, 28
MSB LsB M
Vviy -« 8-bit Shift Register |« s B
-
Select Read Data Buffer E
E
[ A : 3
c
- 2 Y CLOCK -
g £ ! cmﬁ'_:’
' T
llLIJ
x £ L
2 ¢ gl o
(=]
_ | msTR
SPI Status Control Logic | | SPIEN
w &
3l 3| 5 =
= = ™ = -
EEEE EEEEEEE
y w| m| 3| 2] 0| O] wm| o
| SPI Status Register | | SPI Control Register |
SPI Interrupt 1 Internal
Request ¥ ¥ Data Bus
Hinh: So do khoi chirc nang SPI
Master/Slave Master/Slave
MCU1 MCu2
MISO MISO
MOSI MOSI
SPCLK SPCLK

55 >Ki 55

o
PORT

o
PORT

LS RS = 3
R =

n ¥ = ¥ = o x =

|u:n o w % |u1- o o g |m o v %
n w w

Slave device 1 Slave device 2 Slave device 3

Hinh: Két néi nhiéu Master, nhiéu Slave trén SPI
- Céc thanh ghi lién quan:
o SPCR: thiét lap cho SPI
o SPSR: chura cac co bao cua SPI
o SPDR: bg dém du ligu SPI 8bit.

b. Vi du (Z011_SPI_Transmit_2_MCU)

- Y twong: Truyén di liéu gitra 2 thiét bi qua giao tiép SPI (2 MCU). déy, dung 2 MCU
N78E055A (1 déng vai trd Master, 1 dong vai trd Slave). Master ¢6 nat nhan BT1,
BT2, c6 2 LED duing bao trang théi 13i, trang thai dang truyén di liéuSPI. Slave c6
LCD hién thj thong bao trang thai nat nhan nao duoc nhan.
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- Xdy dung mach:
o Master: BT1 két ndi P33, BT2 két n6i P37, LED béo trang thai truyén nbi P21,
LED béo ndi P24.
o Slave: LCD Text 16x2 két néi véi port 0, ché do truyén 4-bit.
o Hai MCU két néi véi nhau qua SPI véi cac chan P14 ~ P17.

DIS1 TUXGR_16X2_R2
LCD DISPLAY 16x2

7

RS

VCC

NEE

g

SLAVE

= e

e}

no

C

h

GND U NTBE055A

DIS1 TUXGR_16X2_R2
LCD DISPLAY 16x2

O = N T DD

rwooooooo

VCC I:';vr.:-:') ~[o0] & C

o[ e))] w0

=

VCC

e |~ |o|o o

= Moo

‘r\; N B ‘r\hj N ‘r\g ‘r\i ‘[}J ‘E\(J ‘59 ‘(o 0 [0 o0 [oo ‘(o o e [eo

el N

TRANSMIT

- Code:
o Thu vién LCD16x2 va Delay ta di tao tir vi du phan GP10
o Thém cac dong code nay cho file main_Master.c
#include "N78E055A_059A 517A.h"
#include "Typedef.h"
#include "Define.h"
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#include "Delay.h"

#define set_ SSOE
#define set_SPE
#define set_LSBFE
#define set_ MSTR
#define set_CPOL
#define set CPHA
#define set SPR1
#define set_ SPRO

#define set DRSS
#define set_ESPI

#define clr_SSOE
#define clr_SPE
#define clr_LSBFE
#define clr_MSTR
#define clr_CPOL
#define clr_CPHA
#define clr_SPR1
#define clr_SPRO

#define clr_DRSS
#define clr_SPIF

#define SS_PIN
#define SPI_PIN_STATUS

#define SPI_PIN_TRANSMIT

#define BT1
#define BT2

#define CMD_CHECK

#define CMD_CHECK_BUS

#define CMD_BT1 0x03
#define CMD_BT2 0x04
#define OK 0x00
#define ERROR  OxFF

SPCR |= SET_BIT7
SPCR |= SET_BIT6
SPCR |= SET_BIT5
SPCR |= SET_BIT4
SPCR |= SET_BIT3
SPCR |= SET_BIT2
SPCR |= SET_BIT1
SPCR |= SET_BITO

SPSR |= SET_BIT3
EIE |=SET_BITO

SPCR &= CLR_BIT7
SPCR &= CLR_BIT6
SPCR &= CLR_BITS5
SPCR &= CLR_BIT4
SPCR &= CLR_BIT3
SPCR &= CLR_BIT2
SPCR &= CLR_BIT1
SPCR &= CLR_BITO

SPSR &= CLR_BIT3
SPSR &= CLR_BIT7

P14
P24
P21
P33
P37
0x01
0x02

Il
void SPI_Initial(void)
{

set_SPRO;

set SPR1;

set_DRSS;
clr_SSOE;

set MSTR;
clr_LSBFE;
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clr_CPOL;

set CPHA,;

set SPE; //Enable SPI function
}
Il
/lreturn O if ok
/lreturn 1 if error
char SP1_Send_Byte(unsigned char _data)

{
SPI_PIN_STATUS = 1; /[Tat LED bao Error
SPI_PIN_TRANSMIT = 0; /IDang truyen du lieu tren SPI
SS PIN =0; /IChon Slave
clr_SPIF; /lXoa co bao ngat SPI
SPDR = _data; //Day du lieu len SPI Bus

while((SPSR&0x80) == 0x00); //Cho khi du lieu dc truyen di -> khi truyen di dc -> nagt
bao truyen OK
Delaylms(300);
clr_SPIF; /lXo0a co bao ngat
SPDR = CMD_CHECK;
while((SPSR&0x80) == 0x00);
clr_SPIF;
if(SPDR!=0K)
{
SPI_PIN_STATUS = 0;
SPI_PIN_TRANSMIT =1;
return 1;
}
SP1_PIN_TRANSMIT = 1;
SS PIN=1;
return 0;}
[ e
void main(void)

{ SPI_Initial();

while(1)

{
if(SPI1_Send_Byte(CMD_CHECK_BUS)==0) break;
Delaylms(500);

vahile(l)
{
if(BT1==0)
{
while(!BT1);
SPI1_Send_Byte(CMD_BT1);
i}f(BT2==O)
{

while(IBT2);
SP1_Send_Byte(CMD_BT2);
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}

}
S —

o Thém cac dong code nay vao file main_Slave.c
#include <stdio.h>
#include "N78E055A_059A 517A.h"
#include "Typedef.h"
#include "Define.h"
#include "Delay.h"
#include "LCD16x2.h"

#define set SSOE
#define set_SPE
#define set_LSBFE
#define set_ MSTR
#define set CPOL
#define set CPHA
#define set SPR1
#define set_ SPRO

SPCR |= SET_BIT7
SPCR |= SET_BIT6
SPCR |= SET_BIT5
SPCR |= SET_BIT4
SPCR |= SET_BIT3
SPCR |= SET_BIT2
SPCR |= SET_BIT1
SPCR |= SET_BITO

#define set DRSS
#define set_ESPI

SPSR |= SET_BIT3
EIE |=SET_BITO

#define clr_SSOE
#define clr_SPE
#define clr_LSBFE
#define clr_MSTR
#define clr_CPOL
#define clr_CPHA
#define clr_SPR1
#define clr_SPRO

SPCR &= CLR_BIT7
SPCR &= CLR_BIT6
SPCR &= CLR_BIT5
SPCR &= CLR_BIT4
SPCR &= CLR_BIT3
SPCR &= CLR_BIT2
SPCR &= CLR_BIT1
SPCR &= CLR_BITO

#define clr_DRSS
#define clr_SPIF

SPSR &= CLR_BIT3
SPSR &= CLR_BIT7
#define clr_ ESPI  EIE |= CLR_BITO
#define SS_PIN P14

char string1[17] =" SPI BUS";
char string2[17] = "Wait";

#define CMD_CHECK 0x01
#define CMD_CHECK_BUS 0x02
#define CMD_BT1 0x03
#define CMD_BT?2 0x04
#define OK 0x00
#define ERROR OxFF
int temp;

Jf-mmm e e
void SPI_Interrupt_ISR(void) interrupt 8

{
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clr_SPIF;

switch(SPDR)
{
case CMD_CHECK_BUS:
SPDR = OK;
break;
case CMD_BT1:
SPDR = OK;
break;
case CMD_BT2:
SPDR = OK;
break;
case CMD_CHECK:
SPDR = OK;
break;
default:
SPDR = ERROR;
break;
}
}
Il
void Enter_Idle_Mode(void)
{
PCON |= 0x01;
}
Il
void SPI_Initial(void)
{
clr_SPRO; /ISPI clock = Fosc/16
clr_SPR1;
clr_MSTR; /ISP in Slave mode

clr_LSBFE; /IMSB first

clr_CPOL;
set_ CPHA;

set_ESPI; /[Enable SPI interrupt
set SPE; /IEnable SPI function

}

[ mmmm e e
void main(void)
{
LCD_Init();
LCD_PIN_LIGHT=0;
LCD_String(string1,1,0);

SP1_Initial();

SPDR = ERROR; /ICho thanh ghi du lieu SP1= OxFF
LCD_String("Wait CMD!",2,0);

EA=1; /Mnterrupt global
clr_SPIF; /Ixoa co ngat SPI
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while(1)
{
Enter_ldle_Mode(); /IMCU vao che do ngu tu day. Doi khi co ngat SPI thi se
thuc thi lenh phia duoi.
switch(SPDR)
{
case CMD_CHECK_BUS:
LCD_String("Check SPI bus! ",2,0);
break;
case CMD_BT1:
LCD_String("BT1 Pressed!  ",2,0);
break;
case CMD_BT2:
LCD_String("BT2 Pressed!  ",2,0);

break;
case CMD_CHECK:
break;
default:
H mn mn -
LCD_String("Error CMD!  ",2,0);
break;
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