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GIOI THIEU VA HUONG DAN PHAT TRIEN DONG CHIP
MCU 32- BIT LOI ARM CORTEX-M0 CUA NUVOTON

Téng quan:

Cong ty TULA 1a nha phan phdi iy quyén thi _truong Viét Nam cua tdp doan cong
nghé Nuvoton (www.nuvoton.com) cta Dai Loan vé cac san phdm chip ban dan (MCU
8051, Voice IC va ARM Cortex —~MO...) va cac giai phap dién tir nhiing trén nén tang tng
dung chip cua hang nay.

Hang Nuvoton la cong ty con duogc tach ra tir Tap doan Dién tr Winbond — mot hang dién
tir ban dan dung hang dau Pai Loan. Hing ndy c6 3 dong chip vi diéu khién (MCU) 4-bit,
8-bit va 32-bit (ARM Cortex). Noi dung trinh bay chu yéu sau day 1a dong chip vi diéu
khién 32-bit 16i ARM Cortex-MO cua hang Nuvoton; Mot s6 noi dung khac lién quan c6
tinh khai quat hon, xin xem tham khdo tai duong dan sau:

- Wikipedia gi6i thiéu vé tip doan cong nghé Nuvoton cta Pai Loan:

http://vi.wikipedia.org/wiki/Nuvoton

- Cong ty TULA tré thanh nha phan phéi oy quyén ctia Nuvoton:
http://www.tula.vn/modules.php?name=News&file=article&sid=164

- Tai liéu Gidi thiéu vé dong chip MCU 8-bit 15i 8051 cia Nuvoton
www.tula.vn/document/nuvoton/MCU-8051-CUA-NUVOTON-2013.pdf

Pic trung ciia dong chip MCU 32-bit 16i ARM Cortex-M0: kha da dang vé ching loai,
céu hinh va dap ng nhu cau thi truong vé dong chip 32-bit nay. Vi diéu khién 15i ARM
Cortex-MO co nhleu giao dién ngoai vi dap ung tinh nang manh mé& va kha nang két noi.
N6 duogc phat trién dé cung cAp mot nén tang chi phi thip, dap ung nhu cau thyuc thi cua
MCU véi viée giam s6 lugng bong ban dan trong 16i ARM Cortex dan toi tiéu thy dién
nang thap va giam gia thanh vi xir Iy, dong thoi cung cip hiéu ning tinh toan cao.

Bén cach cac dong 32-bit nhu NUC100, NUC120, NUC130, NUC140, mot dong

méi 14 NuMicro M051 gém M052/54/58/516 la dé thoa mén nhu cau vi diéu khién
8bit/16bit cuia khach hang toan cau véi hi€u suat vi diéu khién 32-bit cao hon.

Ngoai ra hang Nuvoton con phat trién dong chip MCU 16i ARM Cortex-MO c6 tich
hop sin Voice IC trén chip. Dong chip nhac nay tiéu thu dién ning thip va cé gia tuong
duong véi cac dong chip VoicelC don cia cac hang khac hi¢n nay. Pac biét 1a dong chip
ISDI160 1a dong chip MCU 161 ARM Cortex-MO0 ¢6 tich hop VoicelC trén chip va hoat
dong ti€u thu dién nang thép v6i sdu ché do hoat dong tiét kiém nang luong khac nhau.
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Sy phat trién cac dong chip nhac ciia Nuvoton dugc mé ta nhu hinh vé sau:

Duration

Digital ChipCorder Product Portfolio

27
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Dong vi diéu khién ARM Cortex-M duoc thiét ké nhing géi uu hoa cho céc tng dung vi
xtr ly MCU. Dong ARM Cortex-MO0 1a dong vi diéu khién 161 ARM c¢6 kich thudc nho

nhat, tiéu

thu dién ning thip nhét va c6 kién trac duoc sip xép hop 1y tuwong thich voi

viéc sir dung tools nap cua cac hang khac d€ phat trién cac ng dung.

Hang Nuvoton san xuat chip MCU 32-bit 16i ARM Cortex-MO véi kich thudc rat nho,
ti€u thu di¢n nang thap va tich hop céc dac tinh k¥ thuét hi¢n dai nhu:

CPU Cortex-M0 cung cap kha ning diéu khién ngit ngoai 1& goi 1a vector diéu
khlen ngat 16ng nhau (NVIC), dugc lién két chat ché véi nhan vi xur ly dé cung
cap cac tinh nang: hd trg vector ngat gian doan 10ng nhau; tiét kiém bo vi xur 1y
va c6 kha niang phuc hdi; giam va xac dinh d6 tré ngit; thay dbi muc wu tién
nang dong.

Dung luong bd nhé Flash ROM 16n (t6i da 128KB Flash).
Dai dién ap rong tur 2.5V~5.5V.
Tich hop s&n nhiéu ngoai vi nhu: UART, USB, ISP, 12C, 12S, PWM, LCD...

Tich hop thach anh ndi 1én dén 22MHz, c6 thé diéu chinh d§ chinh xac nho
phan tir thach anh bén ngoai 32,768Khz.
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- Kha ning hd trg nap da nang (ISP, ICP va song song), nap b;’}ng tools nap cua
chinh hang nhu NuGang, Nu-Link hodc céac tools nap phd bién cua hang khac
nhu J-Link, U-Link va cac may nap rom da nang cua Elnec, Xeltek, Hilo,...

- C6 kha nang chéng nhiéu tét, thich hop cho cac tng dung dan dung ciing nhu
trong cong nghiép.

- Dai nhi¢t d0 hoat dong tir -40°C ~ +85°C.

- Cung cap cac ung dung manh mé va kha nang két néi voi nhiéu giao dién ngoai
Vi.

Dong chip MCU 32-bit 161 ARM Cortex-M0 cung cap nhiéu tinh ning hién dai cting nhu
kha nang giao tiép ngoai vi phong phi nhung ti€u thy dién nang kha thap nén dé dang
phat trién cac ung dung.

Hinh v€ duédi day mo ta mirc do ti€u thu dién nang cua cac dong chip MCU-32 bit nay:

Power Consumption

800 -

700 -

600 -

500 - = Trong ché d6 hoat dong
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= Trong ché do nhan roi

300 -

200 A

100 -

0 T T T T T L

Q‘Zb O e s oy o

NUC100 NUCl20 MO51 NUC122 Mini51 Mano
900 880 620 360 380 200 uA/MHz
600 560 360 300 300 S0 uA/MHz

Mic du cung cdp nhiéu tinh ning hién dai, tich hop nhiéu kha ning giao tiép ngoai vi, c6
kha nang tich hop khdi phat nhac (Voice Unit) trén chip, tiéu thu dién ning thap nhung
dong chip nay van c6 gia ca kha hop 1y cho ngudi dung lya chon dé phat trién thay thé
cac dong chip khac.
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Quan sat so do twong quan gia thanh va kha nang cua cac dong chip Nuvoton, ta thay
ARM Cortex-MO0 la sy phat trién cao gitra dong chip MCU 8051 va dong ARM7/9 voi
kha ning két ndi va cac tinh nang vi diéu khién manh nhung van c6 mirc gia phu hop.

NuMicro™ 32bit MCU

F 3

Hiéu suit

ARM926EJ-5/200MHz
Features Rich
ARM946/144MHz
Multimedia SoC

High C/P value between
ARM7/9 and 8051

ARM7TDMI/80MHz
Ultra low cost
Features Rich SoC

8051

. ARM® Cortex™-MO
8051 . Connectivity and
Features Rich . Features Rich
Microcantrollers Micracontrollers

U/ Lasnnsnnsnannannannnnn

81

Qua trinh phat trién ciia NuMicro duoc md ta trong hinh sau:

NUC150 Series
1. General Purpose

*
2. USB FS2.0 High density Flash USB OTG

4, 12-bit ADC

3.CAN 2.0B I ‘

NUC100 Motor Application mcus

. Ethernet Application MCU
NUC130 Nano100 Series S

NUC140

Ultra Low Power with LCD*

= =
ASSP Series

Low Power USB FS 2.0

%: In Development

8051 Upgrade  nini Flash LPC MCUs %% Product Plan

® Designstart ® New32-bitMCU @ Mini51 Series ® Motor Series

® Engineer announcement @ UltraLow Power @ High Density MCU
Samples ® Touch Application MCU withLCD @ Ethernet Control MCU

® USB Application
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Nam 2009: bat dau thiét ké mau cac dong NUC100, NUC120, NUC130, NUC140 véi céc
ung dung co ban nhu USB 2.0, CAN 2.0B, 12 bit chuyén d6i ADC.

Niam 2010: nang cap dong chip MUC 8051 1én MUC 32-bit cho cic tmg dung truyén
thong lién lac va ung dung cho USB.

Niam 2011: ra doi dong méi Mini51, 1a chip MCU c¢6 ngudn dién ap cuc thap véi man
hinh LCD.

Niam 2012: phat trién thém dong dong co, chip MCU mat d6 cao va MCU diéu khién
Ethernet.

Nam 2013: phat trién thém cac dong chip nhac MCU ISD c¢6 tich hop VoicelC trén
chip...

Phin loai dong san pham MCU 16i ARM Cortex-Mo:

Nuvoton Cortex-M MCU

BAKR: e T

; .
. H
E
ﬁ :
.Fm,.ﬂ. [ —— ....\... e —— _W_ .-_-._..._,_...1_ i _._._._...._....... P ——

16K

512K

128K

' Developing

Industrial Low UsSB Moto
Control Power Application Control

(Biéu do phan loai dong chip 32-bit 16i ARM Cortex-M0)

Automotive

Céc tinh nang cua dong chip ARM Cortex-M0 nhu sau:

o Vi diéu khién 32-bit 16i ARM Cortex MO c6 thiét ké voi hiéu suét cao, toc
do cao va kha nang tuong thich cao.

o Dai dién ap hoat dong rong tir 2.5V-5.5V, tan s S0MHz.
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o (Téida 128KB) /64KB/32KB APROM cho chira trinh g dung.

o Co thach anh no1 22MHz cho déng hd hé théng vo1 do chinh xac £1% cho
nhi¢t do phong va +£3% cho toan dai nhi¢t do tur -40°C ~ +85°C.

o Co6bd nhd SRAM 16KB/8KB/4KB.

o 4bo dém/ bo dinh thoi 32 bit.

o Cung cip vector ngit 10ng nhau NVIC véi 4 cip wu tién.

o C62/3/4 cong UART nbi tiép.

o Cb4/6/8 kénh diéu ché d6 rong xung PWM.

o Co6 nga"lt nhan dang Brown-out va reset voi 4 mirc kha nang lya chon.
o C631/35/49/80 chan I/O muc dich chung tuong thich Pin-to-Pin.

o Ung dung rong réi trong diéu khién cong nghiép, dién ning thap, ing dung
cho USB, diéu khién dong co...

Dong chip NUC100.

Tinh nang k¥ thuat cia dong NUC100:

Ldi ARM Cortex-MO chay 1én dén 50MHz, mot bo dém thoi gian hé théng 24-bit,
ché do ngu tiét ki€ém nang lugng, trinh don phan cing 32-bit.

32K/64K/128KB bd nhd cho dir 1i€u chuong trinh (APROM).
4KB b6 nhd nap (LDROM).

4K/8K/16KB nhiing SRAM

Dao dong thach anh noi 22MHz.

32,768 KHz thach anh bén ngoai cho chirc nang RTC va hé thong hoat dong cong
suat thap.

4 b0 dinh thoi 32-bit, co nguén déng hd doc 1ap cho mdi Timer.
4 kénh ra diéu ché do rong xung PWM 16-bit.
12 bit SAR ADC quét don, quét tirng chu ky va quét lién tuc.

Céac cong giao tiép ngoai vi: 3 céng UART ndi tiép, 4 cong SPL ItDA, 12C, 128,
EBI bus...

Bo ngit nhan dang Brown-out v6i 4 mic: 4.5V, 3.8V, 2.7V, 2.2V.

Dong chip NUC100 dugc ung dung rong rai trong cac linh vuc nhu diéu khién cong
nghi¢p, h¢ thong an ninh, di€u khién dong co, hé thong truyén thong...
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Dong NuMicro NUC130/140

Memory Timer/PWM | Anazlog interface

5

-
50 MHz Watchdog Timer USB'PHY

DataFlash SRAM
Timerx 8 Comparator

— Bridge

L —_— __7|

Clock Control Connectivity 1/O Ports

FCx2 External Bus Interface

Reset Pin

Oscillator Crystal

L y

Tinh nang ky thuat ctia dong NUC130/140:

- NUCI130/140 1a vi diéu khién 32-bit 156 ARM Cortex-MO0, trinh don phan ctng 32
bit, chay 1én té1 SOMHz.

- C6 4 mic yu tién ngat dau vao, c6 128 KB flash ROM cho bd nhé chuong trinh.
- 16KB SRAM, 4KB bo nhé flash cho nap chuong trinh trong hé théng.

- Gjao tiép thiét bi ngoaj vi: 8 kénh’12l?it AI?C, UART nbi tiép tdc do cao, SPI 1én
dén 32MHz, 12C 1én dén 1MHz; két ndi thiét bi ngoai vi USB 2.0, CAN, LIN...

- Thiét bi ngoai vi c6 tinh niang phong phu: PWM, RTC, bo ngit nhan dang Brown-
out, GPIO, PDMA va 4 b6 Timer 32 bit.

- Dai dién 4p hoat dong rong tur 2,5V~5,5V, chéng nhiéu tiéng on tbt, tich hop dir
li¢u flash, dao dong thach anh ndi chinh xép +1% voi nhiét d§ phong, c6 kha nang
bao mat trén chip, di¢n &p reset lai mach thap.

Ung dung tiém nang: diéu khién mang ludi, chan doan dién tir, ng dung mang nhung, hé
thong dieu khién mang, di¢u khién cong nghiép va tu dong diéu khién.
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Dong NuMicro MiniS1:

Memory Timer/PWM | Analog interface

ARM : :.gﬂ?g‘llm LDROM 32-bit Timer x 2 o
Cortex-M0 ZK8 10-bit ADC

24 MHz Watchdog Timer

DataFlash Analog
Configurable Comparator
0~4KB

AHB Bus ]

DO Clock Control Connectivity 1/O Ports

High Speed || High Speed UART General Purpose 1/0
Oscillator Crystal
22.1184 MHz|| 4~24 MHz

Power On Reset

VR Reset Pin

Low Speed Low Speed

Oscillator Crystal Exte

. mal Interru
Brownout Detection 10 KHz 32,768 KHz &

Tinh nang k¥ thuit cia dong Mini51:

NuMicro Mini51 14 vi diéu khién 32 bit L3i ARM Cortex MO0, toc do 24Mhz.

Vector diéu khién ngit 16ng nhau NVIC cung cép 4 mirc wu tién ngat. Tat ca cac
yéu cau ngat dugc xu ly trong ché do Handle.

16KB flash EPROM cho bo nhé ma chuong trinh.

2KB SRAM, 1K/2K/4KB c4u hinh dit liéu flash, 2KB flash cho nap chuong trinh
trong h¢ thong, 8 kénh 10 bit cho SAR ADC.

Giao tiép thiét bi ngoai vi UART tdc do cao, RS485, SPL, 12C, thiét bi ngoai vi co
tinh nang phong phu: 2 bg Timer 32 bit, 6 kénh PWM, hai b so sanh tuong tu voi
16 cap chuong trinh, 40 chan GPIO.

Dai dién &p rong tir 2.5V~5.5V trong dai nhiét do tur -40°C dén +85°C, chéng nhiéu
tiéng on tot, tich hop dir li€u flash, dao dong thach anh ndi 1én dén 22MHz véi d6
chinh xac 1% duoc tu dong diéu chinh boi tinh thé thach anh bén ngoai 32,768K,
hd trg kha ning nap ISP va ICP.

Ung dung rong dai trong di?:u khi?:n cong nghiép, truyén thong dir liéu, hé thong diéu
khién tu dong, hé thong vi diéu khién.
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Dong NuMicro Nano100:

Memory Timer/PWM | Analog interface

APROM LDROM
S7KE~BARE) [T4KB PDMA RTC
Watchdog Timer

DataFlash
16KB~32 KB SRAM PWM/Capture
shaved with APROM | | & KB 10°KB Timer x 8

Bridge
WHBBus ] . AP

LDO 1.8V ‘ Clock Control

Power On Reset

Brownout Det High Speed
Oscillator
VREF Voktage 1.5V/25V 12 MHz
LCD Booster

USBLDO 3.3V

m

Céu tric NuMicro Nano100 dugc mé ta nhu trén hinh vé, ching dugc tng dung trong 4m
thanh khong day, d6 choi game, diu khién tir xa RFACE, xu 1y cac thiét bi GPS, thiét bi
thé doc thong minh POS, hé thong bdo dong an ninh, do ti¢n ich.

Cac tinh nang cia dong Nano100:

- CPU 16i Arm Cortex-MO chay lén dén 42 MHz, m6t b dém thoi gian hé thong 24-
bit, trinh don phan cung 32-bit, c6 32 dau vao ngat vdi 4 cap lya chon uu tién.

- Dai dién &p hoat dong tir 1.8V~3.6V.

- 32K/64K/128KB bd nhé chuong trinh (APROM).

- 4KB b6 nhé nap (LDROM).

- 8K/16KB nhing SRAM.

- Dao dong thach anh néi 12 MHz.

- Mot bo PLL 1én dén 120 MHz cho hé théng hoat dong hi¢u suét cao.

- 4 b dinh thoi 32 bit, 8 kénh DMA,8 kénh ra diéu ché d6 rong xung (PWM) 16-bit,
12 kénh SAR ADC 12-bit Ién t&i 2Msps, 2 kénh DAC 12-bit.

- Céc cong giao :ciép phong phu: 5 cong UART ndi tiép, 3 cong SPI v6i dong ho 1én
t61 32Mhz, 2 cong 12C, RS485, LIN...
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- Giao dién 12S v6i dinh dang am thanh bén ngoai, c6 kha nang xu ly 8/16/24/32-bit
am thanh mono va stereo.

- B0 ngét nhan dang Brown-out v6i 3 mic 1.7V /2.0V /2.5V.
- 86 chan GPIO cho muc dich chung 1/0.
- Dai nhiét do tir -40°C ~ +85°C , 3 kiéu chan LQFP48, LQFP64, LQFP128 chan.

Dong chip MCU tich hop sin Voice IC trong chip: ISD9160

Diy 1a dong chip cung cép tich hop sin vé am thanh/giong noi, cung cip nhiéu giai
phap mg dung 1y twéng bang am thanh/giong noi trong thi truong cong nghiép va nguoi
tiéu dung.

Dong ISD9160 la dong chip nhac 161 xtr Iy Cortex-MO0 cung cAp mot giai phap hiéu
qua manh m& va chi phi thip cho cic tng dung vé 4m thanh/giong noi. Kién trac tich hop
161 vi xtr Iy 32-bit Cortex-MO0, di€n ap hoat dong rong tir 2.5V~5.5V, giao di¢n am thanh
k¥ thuat sb 12S, diéu khién ra loa cong suat 1W, bd nhé dit liéu flash, chirc ning GPIO —
duoc thiét ké dé cung cip hiéu qua chi phi 4m thanh chit luong cao cho thi trudong tiéu
diung va cong nghiép. Cac ISD9160 cung cap cac giai thuat nén cao hon 50% so véi
ADPCM, din dén giam kich thudc bd nhd trong khi cung cdp mot chat lugng am thanh
cao. Chung c6 thé str dung bd nhd flash bén ngoai dé mé rong thoi gian luu trit Am thanh.

Tinh nang k¥ thuat cia dong ISD9160:
- CPU 16i ARM Cortex-MO 32 bit, tbc do 5S0MHz, tich hop sin Voice IC trén chip.
- Dai dién &p hoat dong tur 2.5V~5.5V.

- 145KB b6 nhé flash cho dit liéu chwong trinh va ma dir liéu 4m thanh, cung cip
thoi gian luu trit 60s véi toc dd nén 16Kbps.

- Nap ISP (lap trinh trong hé théng): cAu hinh 4KB b6 nhé khoi dong dé cap nhat bo
nh¢ flash 1én chip.

- 3V LDO cho bd nh¢ flash bén ngoai.

- Cac thuat toan nén: nén cao tur 4kbps fién 32kbps, nén ADPCM tur 2 dén 5 bit cho
moi mau 1én dén 32khz, nén PCM 8 dén 16 bit cho mo61 mau.

- Giao di¢n 12S v6i bo giai ma am thanh bén ngoai c¢6 kha nang xu 1y tur 8, 16, 24,
32-bit.

- B0 chuyén d6i ADC véi 80dB tin hiéu/nhiéu, giao hién microphone k¥ thuat sd.

- Am thanh diéu khién d6 rong xung PWM dat 1W tai 5.5V.

- Hai bd hen gio 8 bit chu/td, 16 bit bo dém thoi gian.

- 24 chan GPIO cho muc dich chung vao ra (I/O).

- Mot cong UART ndi tiép, 2 kénh SPI, giao dién I2C, bo nhin dang tich song
Brown-out...

-  DPoéng gbi 48 chan LQFP, dai nhiét do tu -40°C ~ 85°C.
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Nuvoton ISD9160 1a mét loai chip phéat nhac dua trén bo vi xtt ly Cortex-M0. ISD9160
tich hop san 6 ché d6 hoat dong tiét kiém nang lugng, chic nang cAu hinh cac mo-dun ndi
bd lam cho ISD9160 13 mdt nén tang tuyét voi cho vi¢e thuc hién giai phap HMI dién
ning thap. ISD9160 mang lai tinh tiét kiém dién ning hon hin so véi cac thiét bi 13i
Cortex-MO binh thuong. N6 ¢6 thé chay & mot trong 6 ché do tiét kiém nang luong tir ché
dd ngu sau nhat dén ché d6 hoan toan chu dong. Hinh sau mo ta cac mo-dun chic nang
khac nhau trong 6 ché d6 tiét kiém ning luong:

— MdSSSA
— HMdSIIA

—_—
—_— PGA IO Cell i ———p GPIOCAT:0>
[y
Analog Comparator - VDD33
ISD91XX i F 1uF
Brown Power
Current o BW o 3.3V
Szurﬂl Out Distribution Do [*—— VCCLDO
Detector
RTC -
- 32K Ri?u‘l RaM || FLAsH || Digital
. _ _, VREG
1.8V Standby Supply 1.8V Main Supply | 5 4.70F
POR18
16KHz
SB 18v 0 cell GPIOA<15:8>
REG Osc. cel
PORS0 LDO GPIOB<7:0>
A

|:| Active in Deep Power Down (DPD) Maode

|:| Active in Standby Power Down (SPD) Mode

:l Active in Deep Deep Sleep (DDS) Mode, or Stop mode
[ Active in Deep Sieep (DS) Mode

[ Active in Sieep (S) Mode

VSSD 4—»

VCCD

- Trong ché @6 DPD chi c6 dao dong 16Khz va pin bao thuc hoat déng. Chj c6 mot
su }(ién SI:I dung dag dong thot gian 16 KHz hoac mot qua trinh chuyén doi tr cao
xudng thap trén thiét bi.
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- Trong ché d niang luong du phong (SPD) cac vong vao ra (1/0), dong hd thoi gian
thuc (RTC), dao dong 32 KHz, 256 bytes SB RAM va cac by nhin dang song
Brown-out san sang hoat dong.

- Trong ché do (DDS) va ché do (DS) tit ca cac trang thai logic trong Cortex MO
duoc bao toan. Trong khi chay véi toc d6 cao SOMHz van c6 thé chuyén sang ché
d6 nay, cac chic ning PWM van c6 thé sir dung bang cac ngudn dong ho thap hon.
Sy khac biét duy nhét giita ché do DDS so vdi ché 6 DS 1a tir 5V xudng 3.3V thi
LDO tit, 1am cho 3,3V GPIOA khéng sin sang.

- Trong ché do ngu, toc do nguon dong hd van duoc duy tri 6 muc cao 50MHz. Bit
ky chirc niang nao can ngudn xung déng hd cao co thé duoc kich hoat, chang han
nhu k¥ thuat diéu ché do rong xung, bd chuyén ddi twong ty s6 va truy cip bo nhé
tryc tiép tir ngoai vi.

Tét ca cac ché do ngu tiét kiém nang luong cé thé duoc nhap br?mg cach thuc hién cac
huéng dan WFI/WFE. Thoat khéi cac ché do DDS va SPD s€ thuc hién thiét 1dp lai
vector. Khi thoat ra khoi tat ca cac ché do nay thi CPU ti€p tuc thuc hién cac chi thi tir
diém bat dau dung/ngu.

Cic cong cu hd tro va phat trién sian xuat

Cong cu hd tro phat trién cac tng dung trén chip ARM Cortex rat da dang:

Various Tools

@ NuMicro—-SDK

@ Nu-Tiny-SDK

@ Nu-Link-Pro

@ NuGang

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tdp doan Cong nghé Nuvoton (www.nuvoton.com)
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Cac bo mach (KIT) cho phit trién wng dung
Cac bo mach phat trién nay c6 kém theo ma ngudn va file thiét ké phan cimg (schematic,
layout) cua toan bo mach dugc dang trén web cua hang theo duong link sau:

http://www.nuvoton.com/hg/enu/ProductAndSales/ProductLines/MicrocontrollerApplicat
ionlC/ARMMicrocontroller/ARMCortexTMMO0/Pages/NuMicroDevelopmentTools.aspx

(Cdc board dung cho hoc tap nghién ciru)

- Nu-LB-MO051: Kit dung cho hoc tap bao gém Nu-LB-MO0516, board Nu-Link-ME,
cap USB, dia CD NuMicro Family; ho tro thiét bi M052/54/58/0516;

- Nu-LB-Mini51: Kit dung cho hoc tép bao gdm Nu-LB-Mini51, board Nu-Link-
ME, cap USB, dia CD NuMicro Family; ho trg thiét bi Mini51/52/54;

- Nu-LB-NUC140: Kit ding cho hoc tip bao gdm Nu-LB-NUC140, board Nu-
Link-ME, cap USB, dia CD NuMicro Family; hd trg chip NUC100/120/130/140;
Diém dang luu y: Kit Nu-LB-NUC140 nay chinh 1a bo mach ma hing Nuvoton da
cap cho cac truong Dai hoc cong nghé cua Viét Nam trong chuong trinh hop tac
dao tao Academy ciia hang trén toan Thé gidi.

bay la cac Kit dugc ch§ tao bo1 Nuvoton, ¢o cac vi du ma nguén mau va dugc hd trg boi
cac moi truong phat trién IAR EWARM, Keil RVMDK, CooCox ColDE.
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NuTiny / Nu-Link / Nu-Link-Pro

NuTiny-EVE | NuTiny-Me J _ @
J -

}EEB.

— ®IAR |5 |KEIL

Serial Wire Debug
Interface

. r e
" =
j@ = '
o tink Profjl e

Serial Wire Debug
Interface

SYSTEMS

CooCox

- Ca Nu-Link va Nu-Link-Pro: déu hd tro cac chip NuMicro Family, st dung cau
USB €->SWD, ho tr¢ ICP tryc tuyén va ngoai tuyén, ho trg chan cam va chay
USB. Trong dé Nu-Link-Pro nap trinh dau ra VDD 1.8V, 2.5V, 3.3V va 5V.

Xem chi tiet hudng dan s dung nhanh cac cong cu phat tri€n trén trang web cua hang tai:
http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp_ GUID=7701420f-d972-4150-be68-5a6ddbf98fe3

Software SDK

3 vt b ey

iy '."u “Family
Qo \

NuTiny-SDK
Software package

@ Driver/Libraries
@ USB HID/UAC/Mass Storage
. CMSIS compliant

¢ Example code

@ Technical Manual

BMSIS

COMPLIANT

ml Ll IMN“N. ﬂmﬂ

@ Video training course
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B) phan mém Nuvoton cung cap bao gom: Keil RVMDK, IAR EWARM, NuTiny-SDK,
phan mém driver, thu vi¢n, CMSIS, mau code, huéng dan k¥ thuat, video huéong dan dao
tao...Vui long xem thém chi tiét trén Web cia hang theo duong link sau:

http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp GUID=4b47b09d-
bl16-4ccd-aa85-31e261a87d30

CooCox Tools

B Dd e Prope Pk ey Sepch e Teak 1 Task2 Task Taskm
C - I-X AL R
Dwvice [ Fagedin A IaEE 001§ 9GP xnaplea Raunpins H Sl indertacy ol irtetace CoREiniedacn CodFiriedece
r—— e
T Le [ — [-LLE = Coolen 21 A J00 jI = 1 | | 1
L. ENT_Tesl wew M Conlon  E0-0tOH
& ML el 8 Meiw Examplos tar HUCTHVERAN == CO0CeLCODS P Cintr i
: ':“_:""m""* 5N Maver 3 b i 5on el smBanst? S weitl gt | i I 1 1 i
pTeE———— Te— =0
= Saner COMTInIAt | | Synchonzston

STOP 3 e Companntn [ thasan 4 SRR |

i L ==

CoOS5 Kernel

L)
-
-
—
T R—
- per
o —
o —
= —
o —
o
L34 el
o —"
[T
L1 ]
T
o
L1 i
= 52.4mm - feC -
i | ] | o B

(Céng cu phat trién ciia bén thir ba: CoCox CoIDE)
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H& tro ky thuit cho phat trién ing dung chip ARM Cortex M0

Toan b¢ tai nguyén phadt trién cua Nuvoton co thé tdi vé tir website cua hdang, gom co:

H trg' phan mém: KEIL RVMDK, IAR EWARM, Nu Tiny-SDK, thu vién,
Driver, cac vi du ma code, hudéng dan k¥ thuat va cac video huéng dan dugc dang
day du trén trang web cia hang:

http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp GUID=4b47b
09d-b116-4ccd-aa85-31e261a87d30

Cong cu nap: hd tro nap ca ISP va ICP, Nu-Link, NuGang, U-Link, J-Link.

M3 ngudn miu (demo): cho dong chip ARM Cortex-MO cta Nuvoton.
Cac luu y rng dung: cho tng dung chip ARM Cortex—MO cta Nuvoton.

Xem tai liéu hwéng din: trén trang web ctia cac nha phan phdi cta hang Nuvoton.

Huwéng din phdt trién nhanh:

1. Download thw vién va cac phin mém hd tre phat trién: tir trang chu cua hing

danh cho dong chip ARM Cortex-MO.

http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp GUID=4b47b09d-
bl16-4ccd-aa85-31e261a87d30

. Tai cac dir liéu tir trang Ho trg k§ thuit ciia hing Nuvoton:

- Céc vi du huéng dan phat trién nhanh cac tng dung.
http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp GUID=7701420f-
d972-4150-be68-5a6ddbf98fe3

- Ma ngudn va cac chuong trinh mau.
http://www.nuvoton.com’/hg/enu/ProductAndSales/ProductLines/MicrocontrollerApplicationlC/A
RMMicrocontroller/ARMCortexTMMO0/Pages/NuMicroDevelopmentTools.aspx

- Phén mém nap cho ARM Cortex-M0 ctia Nuvoton: phin mém nap ISP hoic
ICP bang mach nap ctia hang.

http://www.nuvoton.com/hg/enu/ProductAndSales/ProductLines/MicrocontrollerApplicationlC/

ARMMicrocontroller/ARMCortexTMMO0/Pages/DeviceDriverandSoftwareLibrary.aspx

3. Lap trinh phdn mém va thiét ké mach cho chip ARM Cortex-M0 cua hing

Nuvoton hoic mua ding ngay cac bo mach phat trién (xem trang 13 & trén).

. Nap dit liéu cho chip ARM Cortex—MO cta Nuvoton: ¢6 thé nap bang mach nap

chinh hing hodc mach nap da ning c6 hd tro cho cac dong chip ctia Nuvoton. Cach
nap ICP, ISP béng mach nap cia Nuvoton thuc hi¢n két nbi tuong ing nhu tai li¢u
huéng dan cua hing. Thyc thi phan mém nap ciia Nuvoton va chon céu hinh kiéu
nap (ISP hoidc ICP), chon ma chip va cac tham sé twong tmg dé nap cho chip.

5. Hudng dan tao mot du an méi trong Keik véi ARM Cortex-MO

Mo chuong trinh Keil IDE, chon menu Project > New uVision Project dé tao mot

du 4n mai. Tai ctra s6 Creat New Project dat tén cho du an mdéi va chon thu muc dé luu
lai du an ro1 Iuu lai.
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Sau d6 chuong trinh ty dong chuyén sang ctra s6 Select Device for Target, tai cira
s6 nay chon chip ma ban mubn st dung trong Project. O day minh chon chip Mini51LAN
sau do nhap OK. Sau khi nhap OK xuat hién mot hop thoai yéu cau ban Add File Startup
Code cua vi diéu khién duogc chi dinh > ban chon Yes dé Add né vao. Day la File can
thiét dé khoi tao hé thong trong ARM processor core.

Tr6 lai giao dién chinh, ban nhap phai chudt vao Target 1 = Add Group va ban
Add thém cac thu muc cin dung trong Project bao gém: User-Source, CMSIS, Mini51-
Driver, Start up. Trong do:

Nhom User-Source: chira file md ngudn cta nguoi dung.
Nhom CMSIS: chira file chuan CMSIS.

Nhom Mini51-Driver: chira ma ngudn diéu khién ngoai vi.
Nhom Start up: dé start up code.

Sau khi add cac Group, chung ta tich hop thu vién CMSIS vao chuong trinh nhu sau:

Nhom CMSIS: thém file core cm0.c bang cach nhip phai chudt vao nhém
CMSIS, sau d6 chon Add File to Group ‘CMSIS’ va chon theo duomg dan
“Library\CMSIS\CMO0\CoreSupport”; thém file system Mini51.c theo duong
dan sau: “Library\CMSIS\CMO0\DeviceSupport”.

Nhoém Mini51-Driver: thém cac file lién quan dén diéu khién ngoai vi nhu
GPIO, UART, LCD... nén c6 thé thém céac file theo duong dan sau:
“Library\Driver\src” hodc “Library\Nu-LB\src”...

Nhom Start up: thém file Startup Mini51.s bang cach nhip phai chudt vao
nhom Start up chon Add File for Group ‘Start up’ va chon theo dudong dan:

“Library\CMSIS\CMO0\DeviceSupport\Nuvoton\Mini5 1\startup\arm”.
Nhom User-Source: thém vao file nguoi dung 1a main.c

Luwu y: d61 vo1 nhdém Mini51-Driver, nén can cir vao nhu cau di€u khién ngoai vi dé thém
vao cac file tuong tng, tranh thém céc file du thura khong can dung dén vi s€ lam tang
thoi gian phién dich va ton tai nguyén hé¢ thong.

Sau khi thém cac file vao cdc nhom ta co6 giao di€n bao gom nhu sau:

|F‘r-:|jEn:t o = |

= Target 1
Eﬁ Source Group 1
.. [#] startup_MINIS:
= ﬁ User-Source
------ (] main.c
-3 QvsIs
= j core_cmi.c
- [#] system_MINIS1
El-£5 MiniS1_Driver
- [#] retarget.c
- [#] LCD_Driver.c
(- 3 R5435,c
El-&5 Startup

. [#] startup_MINIS:
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Khai bado thy muc thu vién cho Project: sau khi thém cac file can thiét cho Project, ta
chua thé bién dich ok dugc vi con thi€u duong dan tdi cac file khai bao thu vién CMSIS.

DPé khai bao thu muc chira thu vién, ta mé khung diéu khién du an chon Flash >
Configure Flash Tools = chon tab “C/C++”. Trong myc “Include Paths”- duong dan dén
thu vién va tai nguyén, ban bam nut bén canh 6 d6 va cira sé Folder Setup xuét hién. tai
day ban thém cac duong dan thu muc sau vao du an:

- Library: thu muc chua thu vién CMSIS.
- Library\CMSIS\CMO0\CoreSupport.
- Library\CMSIS\CMO0\DeviceSupport.

- Library\Driver\inc

Luu y: ngudi ding c6 thé thém vao cic duong din thu muc khéc cta dy an.

Céu hinh cho Project:

Sau khi thém cac file can thiét cho du 4n, ching ta phai thiét 14p cac thong sb co ban dé
Keil ¢6 thé bién dich ra file thuc thi.

CAu hinh Keil bién dich ra filq .HEX: m¢ khung cAu hinh du 4n, chon tab Output va tich
chon vao 0 “Creat Hex File” dé tao ra file HEX.

Pé tién cho viéc sip xép tai nguyén cua du an, ta nén xép cac file tam duoc sinh ra boi
Keil vao cac thu myc riéng: trong tab Output nhap chon vao “Select Folder for Object”,
cura s6 Brown Folder hi¢n ra, tai day ta thém thu muc Obj d€ chira cac file Object.

Trong tab Listing tai muc “Select Folder for Listing” thém thu muc Lst dé chira cac file
listing.

Trong tab Linker tick chon vao Use Memory Layout from Targer Dialog dé trinh bién
dich méc dinh phan chia vung code da dugc cau hinh bén thé Target.

Néu ¢6 san board ta co tl}é nap truc tiép file .HEX sau khi bién dich xubng chip théng qua
flash downloader bang cong COM.

Néu khong c6 sin board, c6 thé xem bing cach dung Debug Simulator cia Keil: voa
Debug va tich chon Use Simulator dé chay Debug chuong trinh, mé cta s6 theo ddi thiét
bi ngoai vi & menu “Periphearals” va chon thiét bi ngoai vi twong tmg > bam F10 hoic
F11 dé chay Debug tirng dong 1énh ddng thoi theo ddi gid tri ctua Port ngoai vi thay dbi.
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Hudéng din nap ISP-ICP cho chip ARM Cortex-MO0 ciia Nuvoton

ISP tic 1a nap In-System (trong chip phai c6 chuong trinh loader) va ICP tic 1a nap
In-Circuit (khong c6 chuong trinh loader trong chip). Ca hai phuong phap nap nay goi la
nap on-board (lién mach) — nap dir liéu cho chip di duoc gin ¢ trén mach dich, gitp
ngudi dung c6 thé cip nhat ma ung dung dudi diéu khién cua phin mém ma khong can
phai g& con chip ra khoi mach nap. Nuvoton cung cp giai phap ISP thong qua cong USB
hoic cong COM cua may tinh. Nuvoton c6 tiéu chuidn mé ISP duogc sir dung dé nap trinh
ISP vao LDROM bang cach sir dung cong cu nap trinh doc quyén cia hing Nuvoton 13
Nap trinh NuLink ICP.

Cong cu nap ISP-ICP cho chip ARM Cortex-MO0 ctia Nuvoton dugc ding tai diy du trén

trang web cua Nuvoton:

http://www.nuvoton.com/NuvotonMOSS/Community/Productinfo.aspx?tp _GUID=4b47b
09d-b116-4ccd-aa85-31e261a87d30

Vao trang web trén va tai vé chuong trinh nap ISP-ICP trong phan Céng cu nap trinh
phan mém va cai dit theo hudng dan cua hing dé co thé nap chip va thir nghiém céc Gmg
dung mAu. Nuvoton hd trg hai kiéu nap ISP, nap ISP thong qua cong COM va thong qua
cong USB. Ca hai loai nay déu can phai c6 cac bit cau hinh “CBS” khéi dong tir trong
LDROM va mdt sd chan I/O can duge ndi dit.

Phin cirng két ndi cho ISP thong qua cong COM:

So d6 dudi day cho thay két ndi phan ctimg nap ISP thong qua cong COM. Luu ¥
1a cong ndi tiép UARTO duoc st dung dé két ndi may tinh voi cong COM cho dong
MO051, NUC100/120/130/140, cong ndi tiép UARTI dugc sir dung cho dong NUC101.

Ngoai ra, mot cong RS232 1udn can thiét cho viéc két ndi gitra mdy tinh va cong COM.
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MOS1-series, Minis1-series,
NUCT100M120122/130/140 and Nano-series

TRDO

RXDOD (et

Using UARTO

R5232

| Transceiver

MUC101

TXD1

REDT -t

Using UART?

RS232

»| Transceiver

RS232 Cable

To PC's COM Port

RS232 Cable

To PC's COM Port

Phin cirng két ndi ISP thong qua cong USB:

NUC120/140, MNanc100-Series

USE Cable

\_EBUE‘ n

D+ ||'

o !
WS " IU
Tie PB.15 to ground !

MNUC101
USE Cable

vBLU .""\

D+ F

o !
(WI=Ts IU

PD.O
Tie PD.0 to ground !
NUC122
USE Cable

L_FBUC‘ n
O+ r ]|
- |
I._JSC' * UI
e Tie PA. 10 to ground !

To PC's USE Port

MGt didm can hru 713 chan
PB.15 cua dong
Nanol0Q0,NUC120/140;
chan PD.0 cia NUC101 +va
chan PA 10 cua dong
WUC122 chn phai dirgc ndi
dat.

To PC's USE Port

To PC's USB Port

(Sor d6 két néi nap ISP qua cong USB)

Phin mém nap (Software): download phdn mém va driver ciia Nuvoton ISP trén web

ctia hing, sau d6 cai dit phan va driver; Chay chwong trinh ta duoc giao dién nhu sau:

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tdp doan Cong nghé Nuvoton (www.nuvoton.com)

Page 20




chon kiu két néi két nai PC

taihru project

¥l.4dl

HNullicro 15F Fropramming Tool,

Cannechon type Comnection check mﬁ tinth trang két noi
Connecte . . r :
e } thong tin hién tai cua chip
rum; 16384Bytes APROM: 1208328ytes DalsFlash: 10240 Bytes | i ver23 phién ban Firmware hién tai
Liad fle - - .
Flename: | |C:Yocuments and Settingsjceo Ml lliSmpl_DryvUIART.bin | thong tin ve APROM
Flesze: | 5138Bytes Chedum: | OxE601 '
File rame: || ooiDocumen A DirL AT bi . . -
_ & o setieo RS o 8 thong tin dit Liéu flash
File s22: 5128 Bytes Chagksum: .ml
Canfiguration bits
Config 0t Q% Config 1:0x | Laet emnfly .,.:|>— 11_1-“;1 Chl;'lﬂ Cl.'_'lﬂ.’l:flg
Fie data thiet lap bit can hinh
APROM | DataFlash
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GIE000E0 DS 12 00 OF 09 13 o0 DD RB OL OD OO0 AEB OL 00 0D 7 .. ... .. .......
7| 99000060 AR DL 00 90 AR 01 00 OO A9 RE DooCr

Q3000070 21 I0 00 OO 41 20 OO0 OO0 AR 01 DO 00 RE DL 00 00 7 ! .. R covvauaaan
QDpo00B0 RB 0L 00 O0 AR 01 OB OO0 AB B ;

—

tad

Comon_ omuret_ ORRGHGEE el | Foot| [am J—{- o (1P chuong

____________________ |
State
| | I:I__ théng tin chirong trinh
— mi code dir ién s6 hexa " chon chirong  f0Y chon bit céu hinh

trmh
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Thiét 14p cAu hinh bit nhu sau:

“n, NuMicro ramming Tool,
% NuMicro ISP Prog ing Tool, V141
| File  About

nuvoTon ———

Clock source selection

Connection type 4 (") External 12MMz crystal clock
SH CAM O
r Internal RC 22MHz oscillator clock
oM ComM7 - @
Part Mo,
RAM: Nj& APROM: N/a DataFlasH ~ Brown out voltage
Load fie (C14.5v )3.8v (z.6v @
Fie name: C:\Program Fies \uvod
APROM Boot select
File zize:
0 M
= Fie name: C:'\Program Fles\Nuvol O LoRO
a=ihe ] Clock Filter Enable [ ] Brown Out Reset Enble
L TE S | [ IBrown out Datector Enable [ security Lock
Config0: Ox  FFFFFFFF
DataFlash
Fie data Size: 31.5KB
APROM | DataFlash | Data Flach Enshble -

............... . Start Address: (x| 0018200

chon config san do click Config value

setting \ Config 0: 0x Config 1: Ox

[« JL o

Program \ |
@} APROM DataFash APRLOM 4DataFlash Erase Al Config Start

Status

Luru y khi thiét 1ap cau hinh bit:

- Luu ¥ vé viéc lya chon ngudn dong ho: khong nén thay dbi cdu hinh ngudn dong
hd khéc véi tan sd dao dong déng hd cta thach anh ndi, diéu do6 s& lam cac MUC
khong thé hoat dong tro lai.

- Luu y vé dién 4p Brown-out: khong nén thay dbi dién 4p nay khac véi dic tinh k§
thuat von c6 cta nd, néu thay doi s& dan dén cac chip MCU luén & trong trang thai

thiét lap lai.
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Configuralion

[Mote 1] ——#=Clock source selection
() External 12MKz crystal clock

(®) Intemal RC 22MHz oscillator clock

[Mote 2] IeBrowen out voltzge
Cia.5v Chaav (Cz.6v @aav
doot salect
() LDROM
Clock Filer Enable [|8roven Out Reset Enablel
r| Browm Out Detector Enable '_ Security Lock
DataFlash
Sire: 31.5KE
Data Flash Enabile
[]Erase Flag Start Address:  Ox 00018200

Config value

Config @: Ox Config 1: 0x

5 ][ o

Cic buéc sit dung chire ning ISP qua cong COM:

- Budc 1 (Step 1): chon kiéu két ndi qua cong COM, chon cong phi hop véi muc
tiéu két ndi cua hé thong.

- Budc 2 (step 2): click chon nit “Connect” dé bat dau két ndi.

- Budc 3 (Step 3): kiém tra tinh trang két ndi, néu hé thong dang & trang thai tat thi
bat hé thong 1én, néu hé théng dang dugc bat thi tién hanh thiét 1ap két ndi.

- Budc 4 (Step 4): chon muc chuong trinh mong mudn.

- Budc 5 (Step 5): chon vaio APROM hoic Data flash dé tai cac tap tin cta chuong
trinh vao bo dém. néu can thiét thi bAm vao nat cai dat dé thiét 1ap cac bit cau hinh.

- Budc 6 (Step 6): kich vao nit start dé bat dau chuong trinh nap ISP.
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HuMicro ISP Programaming Tool, ¥1.41

Fike Al

nuvoTon :
Connection type Cannection chede
Ous @ﬁ’/ﬁml - Disconnected
Step1 Step2

Hubicro ISP Programeming Tool, ¥1.41

Connection type Connechon check

Detecting

Step Al this time turn on tha targel system or resat
the MCLI chip

NuMicro ISP Programming Tool, ¥1.41
Fie About

nuvoTon
Conngction type Carraction check
S (@cow [coms Connected
Part Mo,
'?-' VE AN _RAH: 16384 Bytes APROM: 65536 Bytes DataFlash: 65536 Bytes FW Ver:2.3
Load fie

StepH— Filename: | Cr\Documents and Settings\emsong \Deskiop|11,bin
|

File: size: 65535 Byles | Chedksum: | Ow27E4

et File name: |c:mnmm5ewmswmmp\zz.m

File size: | 65536 Bytes | Chedmum: [nco7e4 |
Configuration bits
Configo:o [TA | config 1w [ 00010000 ||Lasteonfy %
File data
APROM | DataFlssh |
00000000 38 07 00 20 D5 00 00 00 FL 00 00 00 F3 00 00 00 2 Bev wirvereenaen (&

Q0000010 FF FF F7 TF FF FT ZF FF FT FF FF FT FF IF FF FT 7 cacincananincasa
DQO0OQD2D FF FF F¥ ¥F FF F¥ fF FF Fr FE ¥F FF F& DO 00 00
0000O03D EF FF FEP 5F FF FF FF FF FT 00 0O OO0 F2 DO 00 @0 7 . _._.....

0000040 KB 00 Q0 0O FB 0D 0O 00 FB 00 O3 00 FR DO 00 A0 ;

Qoa000s0 B 00 00 OO FB 0D OO 0O FE OO OO0 00 ¥R DO 20 00 ;

00000060 FB 00 00 00 FB OO0 00 00 FB 0O OO0 00 FB OO 00 00 : ...

00000070 FB OO0 00 DO FB Q0D OO 00 C3 1% OO0 OD ED 15 00 00 7 ...ivcicunincuna
DQOOQDED ¥B OD OD DO FB QD OO 02 FB D0 OO OD FB DO 00 00 ; ... ..counoa.ana g
Program

MROM  ODawFlash  ()APROM+DateFlash OFraseAl  [FCenfg | Start |

Stepd Step6

Cdc buéc nap ISP qua cong COM
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Cac buéc sir dung chire nang nap ISP qua cong USB: tuong ty voi cach nap qua
cong COM nhung thay vi chon kiéu két ndi qua cong COM bang cong USB va tién
hanh thiét 1ap cac thong tin can thiét theo 6 budc nhu hinh vé dudi day:

" NuMicro ISP Programming Tool, V1.41

nuvoTon

Cannection type Connection chedk

@rs& Ocom  |coml Disconnected
Step1 Step?2
Al this time,turn on the target system STEPS

or reset the MCU chip

HuMicro ISP Programming Tool, V1.41

File  Abourt
Conmecton type Connecton duedk
s (lcom |com Connected
Part Mo,
ML 1400E |IU.M: 16384 Bytes APROM: 65536 Bytes DataFash: 65534 Bytes F Ver:2.3
STE 5 Load file
P Flename:  Ci\Documents snd Settings\emeang\Desktopl 1. bin |
§ Fie size: 65536 Bytes | checksum: ox27E4
File name: C:\Documents and Settings\emsong Deskiop|22. bin |
. : e
File size: 5536 Bytes Chedsum: gy27E3
guration bits
Config0: Ox | FFFFFF7A | Config 1:0x | 00010000 | |Last config v|
Fiee data
APROM | DataFlash
OO0A0000 2S5 07 OO 20 DS 00 OO0 OO FL 00 00 00 F3 00 00 00 5 B.o voveewscne-os ~
00000010 FF FF TF ¥F §F §F T 5F FF §F #F FF FF FF FF FF
00000020 FF FF ¥F ¥F §F ¥F FF FF FF §F FF FF FB O0 O0 00 § - oooomnononn. .
OO0AN0AD TF ST SE TE SF SF NT OET ET OO OO0 00 FS 00 00 00 5 oo
Q0000040 FS 00 00 00 FE 00 OO0 0D FB 00 00 00 FB 00 00 00 7 ..uuvewrieceennens
O00Q00ED FE DO DB DO FE OO0 OO OO FB 00 00 00 FE OF O0 00 § _ ... .o oo.._
AO0AD0ED ¥B OO OO0 OO0 FE 00 00 00 EB 00 00 00 FB 00 00 00 5 - oo ooooenone--
Qo0Q00T0 F5 00 00 00 B OO OO0 OO C3 15 OO0 00 ED 15 00 00 7 ..cicvvannancnss
QO0G00ED FE OO 00 DO FS OO0 OO0 OO FB OO0 00 00 FE OF 00 00 § _ ..o oooenone.- 3
Pragram
(=) ApROM () DataFlash () APROM+4DatMlash () Erase all [#] config Start
Stz
s
Step4 Stepb

Cdc buéc nap ISP qua cong USB
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Hudéng dén sir dung cong cu nap J-Link va U-Link

J-Link 13 cong cu nap cho dong chip ARM qua cong USB 2.0, dung dé nap chuong
trinh va debug cho ARM7/9/Cortex-M...

Keil pVision IDE 1a phan mém nén tang phat trién dua trén Window, két hop bién
soan chuong trinh, tao va quan 1y project...Keil uVision IDE hd tro cac cong cu nhu
C/C++ Compiler, Macro Assembler, Linker, Library, Object-HEX converter...c6 thé tng
dung cai dat cho nhiéu thiét bi nhu: Ulink ARM Debug, Ulink Cortex Debugger, J-link,
ST-Link...

1. Cai dat USB Driver

Dé thiét b giao tiép duoc voi PC, ban phai cai dit Driver cho thiét bi trude khi két ndi
voi PC.

Pbi  voi  J-Link, driver nam trong thu muc cai dit phin mém
“Setup JLinkARM V439a.exe”, ban cai dat phan mém nay. Khi cai dat phan mém “J-
Flash ARM V439a” xong, Driver c6 thé tim thay trong duong dan: C:\Program
Files\SEGGER\JLinkARM_V439a\USB Driver.

Déi v6i U-Link can phai cai dat USD Driver trudc khi lgét ndi voi PC. Vao phan mém
cai dat trong dia CD chon V%l chay File USBDriver.exe. nhan Next dé ti€p tuc cho to1 khi
hoan thanh va nhan Finish dé két thcs qua trinh cai dat thanh cong.

2. Cai dit phin mém
Sau khi cai dat xong USB Driver, ban tiép tuc cai phan mém Keil pVision 4: chay File
MDK401.exe trong dia CD hodc tai vé tir trang web: http://www.keil.com/arm/mdk.asp.

Tiép tuc nhan Next cho t&i khi qua trinh cai dat hoan thanh nhan Finish dé két thiuc qua
trinh cai dat.

3. K&ét ndi thiét bi voi PC
Sau khi cai dét xong phan mém, dung cap USB kég n(*)i‘ mot dau vao cong USB cua PC va
mot dau két noi véi U-Link hodc J-Link theo yéu cau can st dung.
Qua trinh nhan dang phan cung din ra tu dong. Sau khi két ndi thanh cong, ban co thé
kiém tra két nbi bang cach: nhap phai chudt vao biéu ‘tuong My Computer > Properties
- Hardware > Device Manager s& thiy danh sach phan cing.

4. Sir dung cau hinh phin mém Keil cho J-Link hoiic U-Link
Nhép dup chudt vao biéu tuong Keil uVision 4 trén man hinh, vao Project - Options
for Target hodc chon vao bi¢u tugng Target Options trén giao di€n lam viéc chinh.
Cura sO Options for Target mé ra, tién hanh cau hinh cho J-Link hozc U-Link theo yéu
cau:
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http://www.keil.com/arm/mdk.asp

Options for Target "SAM75 Flash - ULINK'

Device | Target | Dutput | Listing | User | C/Cos | Asm | Linker | Debug | Utiites |

Database: | & CPL . |
Wendor  Atmel
Device: ATIISAMTS256
Toolset: ARM
[ @ Actel A [ARM7TOMI based Highperformance 32-bit RISC Microcontroller with Thun
+ G Analog Devices | |estensions with USB Device Interface, 32 1/0 Pins,

@ ARM Memony Controller, Reset Controlles, Clock Generator, Debug Ling,

+

+

+

+

g

*

* @. Lurninary Micro
* @: Murvoton
+

+

+

¥

Power Management Controller, Advanced Intermnapt Controfier,
Penodic Interval Timer, ‘Windowed "W atchdog, Realtime Clock,
AyztnaMicroSvztens Fchannel 16-bit Timer/Courters, 4-channel Pw't, Two USART s,
Cinus Logic Synchionous Senal Controller, Senial Penpheral Contraller,
Energymicio %\I& I&'nteﬂaFcE, B?MEEI Iﬂ%ﬂﬂ,

Freescale Semiconductor sy AR Hyles |

Atmed

Generic

MEP [founded by Philips)
akl

Samsung
Charm M £ 2

Ok I Cancel Disfaults Help

Trong cira s6 Options For Target:

» Device: nhap vao tab Device va chon chip can sir dung.

> Output: cdu hinh tap tin dau ra cho hé thdng, trong dé:

Select Folder for Object: cho phép dinh dang thu muc con & dau ra.

Debug Information: Iuu trit thong tin Debug trong tap tin thuc thi cia du

4

an.

Create HEX File: tao ra File HEX.

> Vio Debug: trong phan nay néu dung J-Link thi tai muc Use chon J_LINK/J-
TRACE hoic chon ULINK ARM Debugger néu ding U-Link. Sau khi chon

xong tai muc Use, ddnh daauus chon vao tAt ca cac muc: Load Application at

startup, Run to main(), Use.

C/C++| Asm | Linker Debug | Utities |
Seltings t fe Uaa::\|ULINKnﬁH Debugges LI Seltings |

. e
| ¥ Load Application st Startup } @

an ta main]
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Tiép theo nhan vao Setting & bén canh, dé lua chon tan sb Clock két ndi véi JTAG,

tuy chon debug...v61 st dung J_Link:

JLink/JTrace Interface Driver Setup

<)

X]

~JTAG Speed: Debug Cache Ophons: {Trace Trace Options:
(" Ao Selection ¥ Cache Code [ Enable Trace
(" Adaptive Clocking W Cache Memary =
¢ kHz Max. Trace Samples:
12000 - BAK x
i Feset Strateqy: Infa
IHardware, halt with BP0 ﬂ JLink
Target
oK | Concel | [ e | s
Hoac stir dung U-Link s& c6 giao dién nhu sau:
ARM Target Driver Setup
LILINKE USE - JTAG Adapter JTAG Device Chain
Seisl No: [—LI IDCODE Diewvice Mame IR len
TDO | @ Ox3FOFOFOF  ARM7TDMI Coie 4 :
LILIME Yersion: |ULIMEZ
TOI /
Dewvice Famiy: [ARM
. + Aubomatic Detection
Fi " s Va2
FEE TR " Manual Conbguraban |
Mar JTAG Clock: |TMHz  ~ | peete | Update ]
RTLCE,
Debug &TIHZ
Cache Options E’HHE Dowrdoad Optons Mizc Options
[v Cachel [v ‘“Yenfy Code Download i"
Usze Hessl at Stark
W Cache Md 500kHz [ Downloadto Flash v Hesfisestalslade
200kHz
100kHz
GlkHz
12312:2 ok I Cancel Help
Z
GkHz

Trong giao dién véi U-Link gom cé:

= Serial No: 12 s6 Serial ciia ULINK2 USB-JTAG két ndi thanh cong vdi PC,

néu nhiéu hon mot thiét bi dang két ndi thi ¢ thanh s6 xudng s& 1iét ké.

= Max JLAG Clock: cho phép Iya chon tan sé Clock két néi véi JTAG.
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Vao Utilities: trong muc Use Target Driver for Flash Programming chon ULINK ARM
Debugger néu str dung U-Link hoidc chon J_LINK/J-TRACE néu sir dung J-Link.

Tiép theo nhip chon vao Setting & bén canh dé cau hinh cho ULINK2 USB-JTAG
hogc cu hinh cho JLINK-JTAG.

Flash Download Setup E|
Download Funchon Rakd for Algorithm
Loap * EraseFul Chip ¥ Program
Fq  EreSectas W Veily Start [0x00200000  Size: |0x0800
" DonatErase [V Fleset and Run
Programrming Algonthm
Description ] Device Type | Device Size | Address Range |

Start: Size
sd | [ | ok | Cancel |  Hen |

Trong ctra s6 Flash Download Setup gom co:

Erase Full Chip: x6a tit ca cac bo nhd Flash trén chip trude khi nap

chuong trinh.

Erase Sectors: chi x0a cac thanh phan dugc str dung boi chuong trinh s&

duoc nap.

Do not Erase: khong x6a bd nhé Flash.

Program: nap chuong trinh dén Flash ROM.

Verify: so sanh ni dung cua Flash ROM v6i ndi dung cua Project

Reset and Run: Reset va chay chuong trinh khi nap.

Sau khi cau hinh xong cac thong sb trong cira s Flash Download Setup click vao nut

Add dé hién hop thoai Add Flash Programming Algorithm. Trong hop thoai nay 1a danh

sach cac loai Flash dugc hd tro boi Keil. Sau khi thiét 1ap cAu hinh xong, nhap chon OK

dé quay lai giao dién chinh cta chuong trinh.
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5. Program/Debug:
Programs: tai giao di¢én chinh cua phén mém ban chon Flash > Download hoic Load
W Blinky - pVision4
File Edt View Project LF!gsh Debug JP@rjpherals Tools  SWCS

. W nlnad '

)G o @ B ki |

& (&) ) () 4= & =
EFIDHS Configure Flash Toaols..,

Debug: chon vao Debug - Start/Stop Debug Session.

File Edit ‘iew Projeck Flash
e %

6. Cach nap file HEX

Buwéc 1: tao mot project méi trong Keil nhu sau: nhap dup chudt vao biéu tuwong Keil
trén man hinh, chon Project > New uVision project = tiép d6 chon chip - OK.

Luu y: khong copy startup code tdi project, sau khi nhap OK & trén c6 mot thong bao
hién ra ta chon NO.

Buwdrc 2: vao Project 2> Options for Target - Output.
Trong myc Name of Excutable nhap vao tén file HEX can nap.

Luu y: tén file HEX c6 thé khong tring tén véi tén project nhung phai nam cung thu
muc voi Project.

Buwéc 3: vao Utilities dé thiét 14p cAu hinh nhu di huéng dan & trén.

Sau d6 quay lai giao dién chinh cua chuong trinh dé nap file HEX: vao Flash >
Download hoac Load.

Tham khdao thém:

Ngoai cac ndi dung cua tai li¢u nay, Cong ty TULA ciling bién soan céc tai li€u

huéng dan chi tiét vé sir dung cac bo mach phat trién gdm: M0516-DIP va NU-LB_002
(bo mach duoc cap dung trong truong trinh hop tac dao tao Academy cua hang Nuvoton
v6i cac truong dai hoc cong nghé trén toan Thé gio1)

THE END!
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