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1.Overview

The NUC1XX series are ARM® Cortex™-MO core embedded microcontroller for industrial control and the applications
which needed Rich communication functions. The Cortex™-MQ0 is the newest ARM embedded processor with 32-hit
performance and at a cost equivalent traditional 8-bit microcontroller.

The NUC1XX series with Cortex™-MO core runs up to 50MHz, up to 32K/64K/128K-byte embedded flash, and
4K/8K/16K-byte embedded SRAM, it also integrates Timers, Watchdog Timer, RTC, PDMA, UART, SPI/SSP, 12C, PWM
Timer, GPIO, LIN, CAN, USB 2.0 FS Device, 12-bit ADC, Analog Comparator, Low Voltage Detector and Brown-out
detector.

2. System Requirements

The PC running in Windows XP or Windows Vista.
KEIL RVMDK (V3.7 or later)
One available USB port

3. Software Setup.

Install Nu-Link_Driver V1.01.

4, Hardware Setup

The Learn Board is connecting to a PC running the KEIL IDE via USB ICE as show in figure.
1, Connect the 5V power adapter to power jack on the learn board.
2, The PC’s USB port to connect the ICE USB I/F.

-«+——USB Cable———

Vi 2
fa
£ L\
———

5V adapter
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5.Learn Board Block Diagram
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Switch
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Cortex MO
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Connector
CAN
—p > Buzzer
Connector
SD Card pPS2
Slot Connector
SPI/LCM
Flash
<> Key Matrix
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6. PCB Placement
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/.Learning Board Introduction

ICE Bridge

Nu-Link CANI/LIN
UART
5V DC
Power 7-Segment LED
usB
Device
WAU8822 128*64 Dot Matrix
Codec LCD panel
Line out EEPROM
SPI Flash
L LED
Line in Reset
Key
GPB15 .
GPIO 3x3 Key Matrix
Buzzer
Variable
Resistance
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8. Learning Board Pin Define

Block Pin Function
ICE Bridge Nu-Link ICE_CLK SWD interface
ICE_DATA
UART GPBO UARTO Rx
GPB1 UARTO Tx
WAU8822 codec GPCO 12SLRCLK
GPC1 I2SBCLK
GPC2 12SDI
GPC3 12SDO
GPA15 12SMCLK
GPAS8 12C0 SDA
GPA9 12C0 SCL
GPE14 Line out Enable/Disable
GPE15 Line in plug in/out detect
Key GPB15 GPB15 INTO
CAN GPD6 CANO Rx
GPD7 CANO Tx
GPB12~13 CAN transceiver speed
LIN GPB4 UART1 Rx
GPB5 UART1 Tx
GPB6 LIN transceiver wakeup function
GPB7 LIN transceiver Enable/Disable
7-Seg LED GPEO~7 Row
GPC4~7 Column
Black Dot Matrix LCD Panel GPD8 SPI3 SS30
GPD9 SPI3 SPCLK
GPD10 SPI3 MISO0
GPD11 SPI3 MOSIO
GPD14 LCD backlight power
Variable Resistance GPA7 ADC interface
Buzzer GPB11 PWM4
Key Matrix GPAO~5 GPIO
Reset RESET Reset
EEPROM GPA10 12C1 SDA
GPAll 12C1 SCL
SD Slot GPD12 SD power
GPD13 SD card detect
GPC8~11 SD interface
FLASH GPDO SPI2 SS20
GPD1 SPI2 SPCLK
GPD2 SPI2 MISO0
GPD3 SPI2 MOSIO0
GPD4 SPI2 MISO1
GPD5 SPI2 MOSI1
LED GPA12 PWMO
GPA13 PWM1
GPAl14 PWM2
GPC12~15 GPIO
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9. System Configuration

POWER ON Setting

CONS5 : Power Jack + 5V DC IN
VCC: VCC power in/out

VCC5: 5VCC power infout
VCC33:3VCC power infout

JP3: System voltage
The LB board is support 3V for system.

Debug Connect
ICECON: USB connect to PC for debug NUC1XX.

USB Connect
J3 mini USB Connector for NCU1XX USB function.

Reset
SW_RESET:Reset NCU140(low reset)
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10. Function

7-SEGMENT
7-SEGMENT function(GPEO-GPE7, GPC4-GPC7 control)
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KEYBOARD
GPAO-GPAS5 to control KEYBOARD function

KEYBOARD

GPAO
GPAl
GPA2
K1 SW K2 S K3 SW
— — —
J_O O—4 J—O O—4 |—O O—4
GPA3
K4 Sw K5 SW K6 Sw
— — —
J_O Oo—¢ J—O O—4 |—O O—4
GPA4
K7 Sw K8 SW K9 Sw
o = P =y P =

ws [ [T 7

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton
6/7/2010
-11- Version: 1.0



NuMicro Learn Board

NnNUVOTON
| L R TTTTSHHL—

INT
SW_INT connect to GPB15

vce
RINTL
10K SW_INTL
R0603 PUSH BOTTOM

=
GPB15 ) o

|
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LCD
GPD8-GPD11 connect to LCD function.

VCC33

N[N

o
5 |
T1
K
T2( )j

CoO~NOUA~WNE 8
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=

6
1u 7

VCC33 | | C0603 8
[ | 9

Velekx! GND 14 | 13

(@]
(=
ol

e e
No oA~

B4 VCC33 17
0.1u Q SPI1_ DO 18
C0603 GND | 19

R18 SPI1_CLK 21 | 20
10K GND 22 | 4L

R0603 23 |50

L RST# 25 | 24
SPI1_CS# 26 | 2°
GPDS SPI1_CS# c11 27 | 28
GPDY SPTL_CLK — 28 | 27
GPD10 L RST# C0603 29
GPD1l___SPIL_DO 30

FPC 1X30
FPC30\0.5MM
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GPA12-GPA13 to control RGB LED function
vces

RRGB2

RRGB1

RGBLED1 RRGB3

500 R0603

‘B 500 R0603 GPA13
P 500 _RO603 GPALA
i P GPALZ

RGB LED
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LED
GPC8-GPC15 to control LED function.
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UART

SW:UART on, GB0-GB3 connect UART Function

NuMicro Learn Board

VCC33
VCC33 c12
Q 0.1u
C0603
c13
c14 ——o0.1u Us — DB9_MALE
0.1u €0603 SP232ECN = .
| |c0603 1 16 X51° . )10
[ 2| Sl yec 7 2157
v+ GND
3 14 TI_0UTO0 7
He  non e
51 & R1_OUT |2 UART RXDO 81 o
C15 vk o AL UART _TXDO S al,
0.1 X—; T2 OUT  T2_IN —Xéo g o |1
C0603 X—>-{R2IN R2 OUT|—X >
I c16 DIP16\SO CON2
0.1u
—— CO0603 /77
L4
L0603
Y Y
GPBO UART RXDO _L
GPB1 UART_TXDO —
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Buzzer
GPB11 connect Buzzer.
VvVCC
(o]
R1
220
BzZ1
1o
2 |
2400Hz
R3
12K
BUZZER > . K‘Ql
R0603 8050
BUZZER GPB11
GPA10-GPA11 connect to 12C Flash
VCC33
o
I 2 EEPROM )
ADDRESS : OH
R7 R8
U2 12C-EEPROM 2.2K 2.2K
; A0 VvVCC s
3| AL WP X GPA11
A A2 SCL 5 GPA10|
GND SDA
1 24LC64
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SPI
GPDO0-GPD5 connect to SPI Flash

GPDO SPI_SS VCC33 VCC33
GPD4 SPIL_SI o S
GPD5 SPI1_SO
GPD1 SPI_SCK
RSPI13 RSPI14/CC33
4.7K USPI3 4.7K
W25X16VSSIG
SPI_SS 1 8
SPIT_SI 2 CS# VCC 7
O S
4 | GND DI 5 SPI1_SO
SOIC-8P
GPDO SPI_SS
GPD2 SPI_SI VCC33 VCC33
GPD3 SPI_SO o o
GPD1 SPT_SCK
R16 R17 VCC33
4.7K u3 4.7K
W25X16VSSIG
SPI_SS 1 8
S 5 cs# vce [—
oo, HoLor FE—n sex
4 GND DI 5 SPI_SO
SOIC-8P

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton
6/7/2010

-18- Version: 1.0



NuMicro Learn Board

NnNUVOTON
| L R TTTTSHHL—

pPS2
PS2 connect PS2CLK, PS2DAT pins

VCC

R2

ps2paT 47K

PS2DAT )
R0603

R4
4.7K

PS2CLK

PS2CLK >
R0603

PS1
HEADER 3X1
PS2DAT

PS2 |

ADC
ADC connect GPA7

VvCC
o

ADC |

ADC > ; ,P

20K

GPA7
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veess
] VDD3.3V
VDD3.3V
L6
R25 AVDD HP_ROUT
2 VDD3.3V crs L0603 gy R26 N
R0603 CB6 c22 10K E-C Right channel
o1 100F/6.3V L7 0.1u 4.7u R28 R0603 F-D Left channel
c 30 c23 C0603 | TaNT-R 0603, C0603_ADAVSS PHEN O 1] [ @
LIN_IN# t
— 5.6K i = 10603 R0603 | 19 si2z02a0s
T OE R0603 UGS ADAVSS R31
F 100€
& R32 |c24 VDD3.3V AVDD AVDD ROB03
A 5.6 220p
1 R0603 | Co603 A0AVSS
PJK-634 c25 C26
PHONE-PJK-631 c27 ADAVSS
ces a7 a7 HP_LOUT
DRSS 47 C0603 Co603
ADAVSS 0.1u | cos03
C0603
e ADAVSS ADAVSS
VDD3.3V
VDD3.3V gypp o
o %o
ADAVSS
us
Whug822
a8 d S QFN_32 c30
- mre>
ADAVSS oo o a .
) a e 29 24 R0603 +|(___HP ROUT
2 ss £ g HP_ROUT 1€
R37 ca1 T ] AUXR g8 = 4 R38
2.2k AUXL @ 30 24 RO603 +|(__wp LouT
RO603 HP_LouT c32_|\TANTB
1u 100uF/6.3V 2
C0603 22 'JK-634
outs R39 R40 PHONE-PJK-631
120 120 L8
mc1 O c33 MICLN RO603 R0603 L0603
WICLE I
jyste! {f
i P RA1R0603
C0603 23 ROUT SPL+ ADAVSS AADAVSS
{28 ROUT . SPL+
Rua Y‘;{ ROUT2 55— ToUT, SPL- 0AVSS
2.2k ADAVSS Loutz
R0603 MICBIAS 32 3 R42 Roso3
MICBIAS =) 25 & °
27 z <<
VMID o 8o vB0ax0, _w
z Xz 0H00-a@5SZ8
0 55 £30922@0a9
cs  |cw o %2 582538383 sPL+
ar am b RS GND
ADAVSS C0603 | C0603 SPL- 2XI HEADER
SIP\2P
VDD3.3V cs  |cao
% A
vcess /ADAVSS Ne Ne
C0603 | CO603
12C_SDA
ADAVSS 125 DAC
S _ADC ADAVSS  ADAVSS
125 BCLK
w3 wa = 125 FS
2.2k 2.2k
RO603{  RO603 Ro803
" e Un_ne GPEIS
GPA8 12C_SDA H_ET
w2
GPag A 12c_sck
R0603 GPALS 12SMCLK_ 125 MCLK
TR 175 Fs
GPC1 T2SBCLK 125 _BCLK
GpC2 12507 T25_ADC
GPC3 12500 125 DAC
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LIN and CAN

GPD7 CAN_TX0
GPD6 CAN_RXO
GPB12
RI9
10K cpB13
veeso RO603
RR1 ~
s CAN_TX0 il 2s |2
ND CANH
VECE 0 RAsI—] 21 GND  CANH [ CANL
VCC  CANL
Ne ces SRR R Vref 2—0 RoL LIN_CAN
RO603 ool “SNesvoaso— 120 H 2
== SN65HVD230 veeiz 3 4 AR VCC33
C0603 so-8 R0603 VCC50TRT 5 6 CANL
7 8
9 10
= HEADER 5X2
vcess
o
LIN_RXDL us er
] 1 8 .
TIN_ENT 2| RO INH 7 )
R22 TIN_WKT 3| EN ~VSUP 7§ TINT
10K LIN_RXD1 TIN_DDOL 1 #‘;";AKE GLN”; 5 c17
R0603 < hetid
TPIC1021 = co603
SO-8 1N4148
ON : MASTER MODE
GPB4 R
B OFF : SLAVE MODE
GPET
ToPBE _ TN.WRKL
vees c19
T u7 0.1u
GND
| Hcowp  sst H
FB  FERQ Co603
R24 [—3 EN N E 1 ! vees
oK GND  SW c20 cT4
RO603 | _I_ 1 L5 10uF/10V
= TPS61085 C0603 3L3uH TANT-A
B D2,
ca21 1N]2 . . veeiz
1600p| |48
0603 RB161M-20
R27 oD 1551 cT6 cT7
156K 10uF/25V 10uF/25V
- RO603 TANTB TANTB
R29 = =
18K
RO603
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SD Card Interface

VCC33
o

GPC9
GPCIO
GPCTT
GPC8

SPIMS_CLK
SPIMS_ST
SPIMS_SO
SPIMS_SS

mmxloo

VCC33
[e]

RPS1

m
TJ

AR-4.7K
Source

GPD12 SD_PWR Si2301ADS

(S—SFlEf)

LEDS1
1 2
N A\

GREEN_LED

RS1 33

1 3
Gate | E

|

Drain

1

11

CccC1 cc2 ccs3

SPIMS_SI

CIC,0.1uF [C/C,1uF C/C,0.1ul

SPIMS CLK

ktnm\]mp
o

—
I

RS3 22

SPIMS_SO
SPIMS_SS

cc4

|_.

_|

12
13

SD CD

HOLD

SD
Inteface

3| sSD/MMC SOCKET

VDD3.3V

i

GPD13 SD CD

—
I

RS4 100K
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11.GPIO Output

GPIO A
JP4
GPA Define
1 GPIOAO ADCO
2 GPIOA1 ADC1
3 GPIOA2 ADC2
4 GPIOA3 ADC3
5 GPIOA4 ADC4
6 GPIOA5 ADC5
7 GPIOA6 ADC6
8 GPIOA7 ADC7 SP| SS21
9 GPIOAS8 I2COSDA
10 GPIOA9 I2C0SCL
11 GPIOA10 I2C1SDA
12 GPIOA11 I2C1SCL
13 GPIOA12 PWMO
14 GPIOA13 PWM1
15 GPIOA14 PWM2
16 GPIOA15 PWM3
17-18 GND
GPIO B
JP5
GPAB DEFINE
1 GPIOBO RXO0
2 GPIOB1 TXO0
3 GPIOB2 RTSO
4 GPIOB3 CTSO
5 GPIOB4 RX1
6 GPIOB5 Tx1
7 GPIOB6 RTS1
8 GPIOB7 CTS1
9 GPIOBS8 TMO STADC
10 GPIOB9 TM1 SP| SS11
11 GPIOB10 TM2 SP| SS01
12 GPIOB11 TM3
13 GPIOB12 CPOO
14 GPIOB13 CPO1
15 GPIOB14 INTO SP| SS31
16 GPIOB15 INT1
17-18 GND
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GPIO C

GP6
GPCD DEFINE
1 GPIOCO SPI_SS00
2 GPIOC1 SPICLKO
3 GPIOC2 SDI00
4 GPIOC3 SDO00
5 GPIOC4 SDI01
6 GPIOCS SDO01
7 GPIOC6 CPPO
8 GPIOC7 CPNO
9 GPIOCS8 SPI_SS10
10 GPIOC9 SPICLK1
11 GPIOC10 SDI10
12 GPIOC11 SDO10
13 GPIOC12 SDI11
14 GPIOC13 SDO11
15 GPIOC14 CPP1
16 GPIOC15 CPN1
17-18 GND

GPIO D

JP7
GPCD DEFINE
1 GPIODO SPI_SS20
2 GPIOD1 SPICLK2
3 GPIOD2 SDI20
4 GPIOD3 SDO20
5 GPIOD4 SDI21
6 GPIODS SDO21
7 GPIOD6 CANO_RX
8 GPIOD7 CANO_TX
9 GPIOD8 SPI_SS30
10 GPIOD9 SPICLK3
11 GPIOD10 SDI30
12 GPIOD11 SDO30
13 GPIOD12 SDI31
14 GPIOD13 SDO31
15 GPIOD14 CAN1 RX
16 GPIOD15 CAN1_TX
17-18 GND
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GPIO E
JP8

GPE DEFINE
1 GPIOEO
2 GPIOE1
3 GPIOE2
4 GPIOE3
5 GPIOE4
6 GPIOES
7 GPIOEG6
8 GPIOEY
9 GPIOES8
10 GPIOE9
11 GPIOE10
12 GPIOE11
13 GPIOE12
14 GPIOE13
15 GPIOE14
16 GPIOE15
17-18 GND
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13.Revision history

version date page description

1.0 May 17, 2010 - Initial Issued
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