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1 OVERVIEW

The Nu-LB-M451 is a specific evaluation board for NuMicro™ M451 series, and integrates ICE
equipment, SPI flash, 12C EEPROM, SPI LCD panel, WAU8822, CAN transceiver, RS485
transceiver, MPU6050 and so on to provide a complete development environment. User can use
Nu-LB-M451 to learn and verify the application program and peripherals easily. Therefore, user
does not need other additional ICE or debug equipment.
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2 INTRODUCTION TO NU-LB-M451

The Nu-LB-M451 uses the M453VG6AE as the target microcontroller. Figure 2-1 shows the Nu-
LB-M451 for M451 series which includes Nu-Link and versatile external devices.

GPIO
ICE Controller Extended Connector
USB Connector (ICE_USB1) (JP4/’“\JP9)

UART CAN RS485

DC Power Jack (CON5) 5
RS EREY ~‘m WIREE

,w :
PR B PR 6 oooom
§ooooooooo 900000000l000000000]x

USB Host Connector (J5)
TFT Panel (J3)

USB OTG Connector
(CON6/J4)

MPUB050 (U17)

WAU8822 Speaker
Connector (CON3)

WAU8822 Line-In

Phone Jack(J1)
Reset

WAU8B22 (U8) =g = : T
WAU8822 Line-Out _ (NG J nuvoTon
Phone Jack(J2) iz - —Nu-LB M451 V1.2
= 2014-09-09
WRI
WAU8822 Microphone
Connector (CON1)

Buzzer (BZ1) Battery (BT1) IR Receiver (IR1)]  Touch Key (K1~ K3)

IR Transmitter (D5) VR (VR1)

Figure 2-1 Nu-LB-M451 (Red PCB Board)

The Nu-Link is a Debug Adaptor, which connects your PC's USB port to your target system (via
Serial Wired Debug port) and allows you to program and debug embedded programs on the
target hardware. To use the Nu-Link Debug Adaptor with IAR or Keil, please refer to the “Nuvoton
NuMicro™ |AR ICE Driver User Manual* or “Nuvoton NuMicro™ Keil ICE Driver User Manual” for
details. The two documents will be stored in the local hard disk when each driver is installed.

The following lists the main external devices and connectors of the Nu-LB-M451 board:
(1) Target Chip: M453VG6AE, which can run up to 72MHz operating speed.
(2) Nu-Link ICE Bridge, which supports Keil RVMDK, IAR EWARM and Coocox ColDE.
(3) 5V DC Power Jack, which is only connected to 5V power adapter.
(4) 3.3V LDO, which supports M453VG6AE and on-board devices.
(5) GPIO Extended Connector, which supports all the GPIO pins interface.
(6) Audio Connectors, which are connected to WAU8822 audio CODEC for I2S application.
(7) 12C EEPROM, which is 24LC64 12C EEPROM.
(8) G and GYRO Sensor, which is MPU6050 for Motion Tracking
(9) SPI Flash, which is 25Q16 SPI serial FLASH for data storage.
(10) SD Card Slot, which is connected to SPI interface for SD card access.
(11) TFT LCM panel, which supports 320*240 dots color display via SPI interface.
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(12) Touch Pads, which has 3 touch pads on PCB.

(13) Button, which has 6 buttons

(14) CAN connector, which is connected to CAN transceiver for CAN application.

(15) RS485 connector, which is connected to RS485 transceiver for RS485 application.

(16) USB Host connector, which is connected 5V power switch and target chip except USB_ID for
USB Host application.

(17) USB OTG connector, which is connected 5V power switch and target chip for USB device,
Host and OTG application.
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2.1 Nu-LB-M451 System Description
2.1.1 Power setting
® |CE_USBL1: The USB port of Nu-Link-Me.

® CONG6/J4: The USB port of MA53VGG6AE.
® CONb5: The 5V voltage connector.

Power Mode ICE_USB1 CON®6/J4 MCU Voltage Comment

USB Port (Mini) USB Port (Mini/Micro)

Mode 1 Connected to PC Connected to USB Device or X DC 3.3V Nu-LB-M451 includes
Host. a 3.3v LDO to supply

system voltage for
Mode 2 X Connected to PC X DC 3.3V 3.3v device.

(USB port is device)

Mode 3 X Connected to USB Device or DC 5V DC 3.3V

Host. Input
VDDIO
3
vee
USBVBUS 0=
o =
" e
apl | EEEEREE| | efkRikkibs
el | BlElelalafa 5 [a o [a £[
]
5p
<[ U1
0 MA4S3VGEAE
516 NUC140_LQFP_100
oy 2|l 5|l el | ol ol |
BN 3|3 B) 5| 8] 8] 3| B B[ D)
+ ANOXHZOAAL QDR LEXXXEX L IN0O
0052308550 @
0250582385888k E 5 558800
gg>>990wo\§‘§‘g zggz;;mgs‘s =
$Gamoct  GEEGSIZRNS Q RO -
922668  IB@LERsculy O LDO Multi-function Pins
wwoEed L FOSTiqgaayiy o
USB_ID 6 S 23 aa PC5
> UsB_ID aooag o 3 E0
FEZ 5] USB_LDO_CAP 5 & & PE.0/SPI2_CLK/SC_CD/I2C1_SDA cq
c40 CPA3 5] PE.2 a 5 RC.4/SPI2_MISO/12C1_SCL/USB_EN FC3
PAZ PA.3_SC_PWR/USB_ST << PC.3/SPI2_MOSI/USB_ST o
1u AT PA.2/SC_RST/USB_EN (BCE PC.2/CMP1_O/SPI2_CS# T
C0603 PA PA.1/CAN_TX/'SC_DAT PC.1/CAN_RX/CKO e
= GPALZ PA.0/CAN_RX/SC_CLK PC.0/CAN_TX/'SPI2_CLK C1d
B GPAL3 PA.12/CAN_TX PC.14 PC13
GPALA 55 ] PA-L3/CAN_RX %0 PC.13/SPI2_CS# PeTE
CPATS 50| PA14 2a PC.12/SPI2_CLK 11
1 5 PA1S 53« PC.11/SPI2_MISO 1o
VREF ‘\H 5 VSS 40 PC.10/SPI2_MOSI c
o VCCO: 9| VDD aa =) PC.9
t AVCCO: 0] AVDD 295 = LDO_CAP
BEO VREF eI o el VDD oveC ca1
1 23z s g e i
PB.O/AINO/DAC Q2% ~ 5 E 2 i
o 2 s £ & VT T | .
—GPB2 3 | PB.L/AIN1 29 4 a8 = 9 < PF.4/12C1_SDA/XTL I oM O PF3
—GPB3 4 | PB-2/AIN2 pooo & X E <3 2 PF.3/12C1_SCL/XTL O — o C0603
PB4 95 | PB.3/AIN3 J%%% & SIXXDD PD.7/CMPO_O/TM1 PD15 =
PEE oo | PB4/AING 835 2 [ s ) PD.15/SPI2_CLK 4 :
PBO o7 | PB-8/AINS 5N %2308 o PD.14/SPI2_MISO 3
PBIO 98 | PB.9/AING SEEE 3 SEESS55 PD.13/SPI2_MOSI PD12
PEIT 5571 PB.10/AIN7 3z 3 ofge%ad3 JPD.12/SPIZ_CS# PbIL
515 100 | PB-11/AINS 992899 % IO FE S o W PDAUTM3 5
PB.12/AIN9 223538 & EEaaddJE 7% PDaOTM2
22 Zx> >>>>gaa= 99%
s3eIIILQ OJOIOICII IOREIRIE
BI85~ o o onoanInackaaN
gogodaoWo>0o0nvo00000ouoduww
firaafdre<>>a000000000>000 o
c7 20p
20p X320
12M 0
C0603
C0603 ol X1
x2 IS 32.768K
12MHz < XTAL-3.4MM-2P
c10 20p
= XTAL\LP\SMD ) o ol X321
pap o ) Ol5) faYra] 1] 1] i
12M | afojalalalafwja o jala o fa|a ja o[ o
el eI C0603
C0603 3
cc| = C4
h Vbat

2.1.3 USB connector of Nu-Link

® [CE_USB1: The Mini USB connector of Nu-Link connected to a PC USB port.
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ICEC1
20p vcCe33 BUSY1
X |__ e GREEN
T M <
C0603 = GREEN LED
e 5o vcess vcess LED0805
12MHz HES ° Q IDLE1
XTAL\LPUSHS2 RED
20p LOYH
X0 RED LED
LED0805
C0603 8P4RA ICP1
L 8P4R-330 ICPLED
I ng e ETST”I”’TJSTQ’ ”HHQ ’ YEEl'_\Gvf/ LED
oo CSnTnONa S OD 4 LED0805
88875 5833858558 L
saS>urfeddss3Ineo ICELED
s CXCI33827068 2" T Z
= S XbaZaa 0o0g N
5 23805 << |CERP1 RED LED
vecss g LED0805
HEADER 5 ) O—> INTO/PB14 5 24
0—=2- cpPo1/PB13 PA4/ADC4 [~ vcess
DOAT O—7—1 cPO0/PB12 PA3/ADC3 [—=—1 [¢)
DK O—c1 x321 PA2/ADC2 [5e—1
DRST 0— PAL/ADC1 [72—1
O——=— 12c1SCL/PALL PAO/ADCO [—53—H
— O— 12C1SDA/PALO AVSS 5CTK
= O—¢ 12C0SCL/PAY ICE_CK [ DOAT
) IcELED _© g | 12C0SDA/PAS NUC12SRE3AN ICE DAT 40— RTCK1 2 RTDAL
TCPLED RX1/PB4 PAL2IPWMO 739 100K 100K
RED TXU/PBS PAL3/PWML [5g—0 — %G S  ROGO3
GREEN RTS1/PB6 PALA/PWM2 570 '
CTS1/PB7 PAL5/PWM3 |35 =
4 36~ TICERST 5
S LDO PC8/SS10 5 TICECLK 2
ICEC4 vcess lGEcE VDD PCY/SPCLK1 57 T TCEDAT o
10uF/10V 0.1u vss RCI0ISDI10]Iwa3 RTDA3 T =
TANT-A C0603 o e 0
= =] 33
= 952 e RO0603
= coBB0S08 233 R0603
o« XREF000a 0 E30
no EErOONNyN S350
20 SIN®ANTAS I A S
DO 400000000 UWUNmD
>>000a0aacoacoacaoacaaoa
5 O R O 5
(SIS St DVBUS
é é é é ICED1
1A 9
DVBUS © ! ICE_USB1
SS24A 8
ICEC6 ICRR1 mini USB 5pin
33
S Rogog | —RB0G0L VeC  SHIELD |5
€0603 DM SHIELD g
J{ 3{DP  SHIELD | ICEL3
) ICECT ICER4 O—L{NC  SHIELD
33 GND A
L 0.1u R0603
= C0603 LOBOS
= USB_MINI_B =
ICE_DAT TICEDAT
! E e g; TCE_CLK TICECLK
ICE:RST >: ICE_RST TICERST

214

Power Connectors

)
line for device mode.
)
RTC application. The default is shorted with VCC33.
)
The default is shorted with VCC33.
)

shorted with VCC33.

supplier.
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CON®6/J4: The USB OTG connector of target chip to supply target chip voltage from USB
VBAT: The VBAT connector to supply an extra battery power for PF.0, PF.1, PF.2 and
VREF: The VREF connector to supply an external reference voltage for analog peripherals.

VDDIO: The VDDIO connector to supply a special voltage for PE.8 - PE.13. The default is

CONS: The VCC5V connector to supply target chip voltage from an extra power
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veCcO———0vcess Aos1117.3.3v
RS
or| e
vcess vce
DVBUS O————\ANA——0VCC5 , SW_POWER1 vces z53| 3 o o
X—=0. )
o2 : Tl
3, 1
H CT8 CB9 CT9 CB10
1 10uF/10\/J_ e 10UF/10V=— ¢ 1, R48
o5« TANT-A 0603 TANT-A 0603 oo
USBVBUSO:
RBOGOL SW DPDT/SM =
<|_ LED9
D4 N RED LED
SS24A /| LEDO0805
1 2
& ~
RBOBOL

..||_

el 2 R avect svect GND1
2X1 HEADER  2XL HEADER 2X1 HEADER
L2 vgc vgDIo
AVCC VREF VBat
vceo
L0603 1 Q ve
vcco
CTi1 L0603
L3 10uF/10V cTi12 0.1u L
TANT-A 10uF/10V o C39 PN £42 —
L L0603 N TANT-A C0603 0lu 1=
= —_ —| C0603 i
LRNER vDDIO1  *
ADAVSS St Oohm (0805) VBAT1 J_
Oohm (0805) Oohm (0805) =

2.1.5 CAN Connector
® CAN1/JP10: The CAN connector for application use

CAN_TX0
85?1? CANERAD c1 CAN1L
R19 CANL L
- 10K
N Cc21 <, C2 CANH d3
GPB10, R0603 HEADER 2X1 (male) 90 degrees
ua
vceas CAN_TX0 1 8
GND 2D Rs [ CANH P10
How o R
CAN_RX0 CANH
cB5 SARRD  dig Vref F—X R21 — 92
0.1u SN65HVD230 N 2X1 HEADER
C0603.— SO-8 R0603
2.1.6 RS485 Connector
® RS485 1/JP11: The RS485 connector for application use
vee
RS485 RXD3
gggg RS485_TXD3
R RS485 NRT1S3
5485 1
uTL RS485 A3
SP485E RS485 A3 RS485_B3 1
RS485 RXD3 | 8 —92
RS485 NR1S3 2 | RO vee [~ RS485 B3 HEADER 2X1 (male) 90 degrees
an||RE B RS485_A3 c1 RU3
RS485 TXD3 4| DE Als ——o1u NC P11
DI GND 0603 RO603 RS485 A3
so8 “RsasB3 g !
RS485_B3 2
2X1 HEADER
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2.1.7 USB OTG Host/Device Connector
® CONG6/J4: The Mini/Micro USB connector for application use

D5
NC
2 |
RB0O60L
DVBUS USB OTG
U16 USBVBUS CON6
1 &/ 1
5 ouT = VBUS
IN
2 usB_Df 3 DML 2
USB PWR EN 4 GND e AR D-
ENEN# | 4 USB_OC# .6 ot R0603 OPL 3
oc# F—————— = WFE.3V == £ | D+ 6
. R5: Shield
R51 TANT-A USB D22 3 USB ID 4 ! 7
NG NCT3520U Lk, ’F:ge\zg D 22:2:3 .
R0603 5 GND  Shield 9
vce NE
NCT3520U High Active e AN
= 1 L9 L0603
= Ja
R53 USBgBUS mini USB 5pin
4.7K 1 6
. . . VCC  SHIELD
RO0603 NCT3520U pin3(OC#) is Open Drain Pin gg"ll 21om°  SHIELD ;
US55 4] PP SHIELD [
USB_OC# =1 NC SHIELD
GND
— USB_MINI_B
2.1.8 USB Host Connector
® J5: The USB host connector for application use
+
USB_D+ P>—gan-2’
USB_D-
USBVBUS 35
Q 1
VBUS
R50 3
USB DT AR DM1 2|
USB D+ 3 |
DERAR 4 Shield g
R0603 GND  Shield
USB TYPE-A RECAP.
NN
L9 L0603
2.1.9 Extended Connectors
® JP4,JP5, JP6, JP7, JP8 and JP9: Show all GPIO pins.
P4 PS5 IP6
GPA GPAL GPBO 1 GPB1 GPCO GPC1
A2 1 2 A3 GPB2 3|1 2 B3 GPC2 i 2 GPC3
A 3 4 AS PB4 5|3 4 B5 GPC4 3 4 GPC5
PA 5 6 PAT GPB6 75 6 PB7 GPC6 5 6 GPC7
GPA! 7 8710 GPAS GPB8 7 8 GPBY 7 8710 GPCY
9 10 GPBI0 9 10 BI1 GPC10 X119 10 GPCIL
GPA12 Xz 12X GPA13 11 12 5 B13 GPC12 11 12 g GPC13
GPAL4 13 14 GPALS GPB14 X’ 14 GPBI15 GPC14 13 14
15 16 15 16 15 16 [1g—X
J_ 17 18 17 18 J_ 17 18 J_

NC NC NC

P7 P8 P9
GPDO GPD1 GPEO GPEL GPF! 1 GPF1
GPD2 1 217 GPD3 GPE2 1 217 GPE3 GPF2 3|l 217 GPF3
GPDA4 3 4 GPD5 GPEZ 3 4 GPES GPFZ 53 4 GPF5
GPD6 5 6 GPD7 5 6 GPF6 715 6

i 81710 GPES *—57 85 % GPE9 = U 85 > S
oPpl0 X3 (9 105X gpou GPEID 9 10 GrElr  VCC ]9 1073 A
GPD12 % L?‘ 4 GPD13 GPEL2 E ii GPE13 13 | g ii 14
GPD14 GPD15

15 16 X115 165X >115 16 [1g

18

,|||_
z
Ol N
,|||_
z
o| %
-
5
.|||_
z
o| 1
-
5
,|||_
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2.1.10 Reset Button
® SW_RESETL: Reset button. Press this key to reset the target chip M453VG6AE.
VCC
q RESET RESET

ICE_RST

M451

R43
SW_RESET1 < 10k
green buttom R0603
W

RESET

[ N
5_S
C38
—~ 10uF/10V
L TANT-A

2.1.11 Touch Key
® K1 - K3: The touch keys used for detection of M453VGG6AE touch key peripheral.
® TP1: The reference key used for detection of environment parameter around the board.
K1 K2
CTK1
NC
NC
CTK1
cTK2 f GPC8 CTK2
GPD8 CTK3
K3 TP1 CRDD CTK_test
TEST POINT GPB12
CTK3 N
CTK test
2.1.12 Key Buttons
® B1 - B6: Press the key buttons for application use.
vCcC vcc
o] [o]
I I
RINT1 RINT4
élODK B1 100K B4 GPD2 INTO
R0603 Big Buttom R0603 Big Buttom GPD?%E
INTO | e INT3, 5 s GPCO
PT-003-A1 PT-003-A1 gggf%%
GPF2 HES
vcc = \Yelo) =
o] o
% RINT2 RINTS
100K B2 100K B5
R0603 Big Buttom R0O603 Big Buttom
INTL | 5% INT4 5%
PT-003-A1 PT-003-A1 J
vcc vcc
(o] = [¢] =
I I
RINT3 RINT6
100K B3 100K B6
R0603 Big Buttom R0603 Big Buttom
INT2 ,_.’—53 INTS ,_.)—U?
PT-003-A1 J PT-003-A1 J

Page 11 of 27
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2.1.13 Variable Resistor

® VR1: The variable resistor for ADC peripheral test.
vce
o

<
Py
S

ADC_INPUT GPBl4> ADC_INPUT

y

50K350M

2.1.14 IR Transmitter and Receiver

® |R1: The IR receiver to get 38 kHz IR signal.
® D6: The IR transmitter to light 38 kHz IR signal.
R54

NC
3, Collector

R0603
IRl FMmo038LM-5BR

[]

528
3568
Ao RE5 veess 1, BASE 2, Emitter
CAPTUREL 33 Q
CcT14 e R0603
1uF/6.3V CAPTUREL
— PC1
= TANT-A gpg lg PWM OUT
R56 N
PWM OUT ”// |||.
|
IR333-F/HO/L10(HUH)
33
R0603

2.1.15 Debug Buzzer
® BZ1: The buzzer can be controlled by PWM function.

Yol
o)
3
Collector
R3 e I I e BUZZER_CONTORL
BUZZER CONTORL 33 1 X o1 1 2
P\ Base Emitter
RO60S w| S8550 (PNP)

Bz1
1

LF-MB12A05(2400Hz)
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2.1.16 LED
® LEDI1 - LEDA4: LEDs can be controlled by GPIO.
LED6
RED LED
LED2 2 "R |41 LEDO805
VCC
LED o)
RED LED aleztzR 300
LED1 2 RK D0805 1 i b . LED1
| s N GPC3 Y iED?
LED B 5 GPC2 [ED3
RED LED TEAANE GPB1 » [ED4
LED4 5 K |41 LED08O5 GPCT7 ),
8P4RA
LED
RED LED
LED3 » '\'\K 1 LED0805
2.1.17 SPI Flash
® U3: 25Q16 SPI serial Flash.
VCC33 vceas
o 6
R16 R17 VCC33
100K s 100k 9
. SPI_SS
W25Q16BVSSIG GPE12)> SPI_SCK
SPI_SS 1 3 GPEB% SPI_MOSI0
SPI_MISO0 2 | CS# Vee = SPT_MISO1 GPEll->-> SPI_MiSO0
SPI_MOSIL 3 \3/?!# Hoéi’z 5 SPI_SCK gEEéO}- SPI_MOSIT
a| o K Ts SPl_MOSIO e >>—sp| MiSOL
SO8_300_208_150

2.1.18 SD Card Slot
® U15: The SD card slot for SD card access through SPI interface.

vecss Drain
el
Source
SD_PWR — 1| si2z018Ds 1 2
— Gate P-Fi Gat S N PIMS_CLK
RS1 33 |E (Qler) FERRITE BEAD LEDS1 e onree ggggh VS MIS(
o LS1 A~~~ scvcc — 1 N 2 CPELLS TMS_MpE
Drain e — ) SRR VS S$_
RS2 220 PR PWR
GREEN_LED = GPB7§ D_CD .
cc1 ccs cc2
SPIMS_MISO
e ey - SDR1 15 SPIMS CLK
10k SPIMS_MOSI _Q//V\'
0.1u 0.1u w | scvee SPIMS_SS___4
PIVS_5S DAT2 RPS 8P4R-100
R0603 PIMS_MOSI DAT3 13 sbcb  —
—sovee CMD  GND E—
= 12
PIMS_CLK VDD GND 737 RS4 100K
SOr? CLK  GND |35
-I| VSS  GND
10k SPIMS_MISO
scvce g | DATO =
SUNe) o DATL
RO0603 )
B8502A-13SB-HPA (T-Flash Card)
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2.1.19 TFT Panel
® J3: The TFT panel controlled through SPI interface.
J3
= LCM_SPI_SS
> LCM RESET gsg% TCM 5Pl CLK
TCM_SPI_CLK TCM_SPI_MOSI
4 LCM DC = gggf’ [CM_SPI_MISO
5 LCM _SPISS TCM_DC
6 LCM_SPI_MOSI GPBL1, [CM_RESET
7 LCM_SPI_MISO gsgéf’ TCM_LED
LCM_VCC
0 LEDA J_
1 LEDKL =3 vce
2 LEDK2 o
3 LEDK3
4 LEDK4 N
L1 1
— ° 3 3
HEADER 14X1 (LCM) Si2301BDS pra¥y Collector
o)
L -
R57 1K
LCM_LED A 1/ Qa lcu 1 2 " 2
I\ Gate Source Base Emitter
R0603 S8050 (NPN) 0.1u
| C0603
2.1.20 12C EEPROM
® U2:241.C64 12C EEPROM.
VCC33
[e]
EEPROM
ADDRESS: 0H . o
U2 T2C-EEPRO] 47K | 4.7K
; AO VCC g
3 | AL wp 5—X SCL SCL
4| A2 SCL 5 SDA GPC“? SDA
GND SDA GPEO
s 24LC64
2.1.21 G and Gyro Sensor
® U17: The MPU6050 supplies G and Gyro sensor.
I ca3
12C_SCK 2.2n
T2C_SDA
wr N8 ﬁT &'T ;‘721(
23535 7
383¢3H .
| | DA
REO s 21 ne HLx =L
e MPU6050 I
= *—24ne Ne B vge
*—21Nne ne
*—E1 Aux DA - voo H2
o o
:I 0] § %
598 0 5 =
< > < 14 w =
I\J< o
vee
Qs )
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2.1.22 WAUS8822 Code

® U8: The WAUB8822 supplies stereo ADC input and DAC output to for Audio application.

veess
° veess
veeas e
16
R25 v AVDD HP_ROUT
100K Tom 8 oer | T S Res be
RO603 [ceo LS L L Sk L ——
= o 1
coms | ™ M oo Sotosronuss o e | @ . o
G c23 TANT-/ oY C0603 Ly
N2 e = i Yoaos il ‘f si2202205 23 B
sor2s <
. e e Sm o
GpAs
N R32 |Co4 veeas AVDD AVDD ROB03 3 —
e e § Y ot g GPA7 o]
Tt GPAG Qo —
0603 | Co603 < ADAVSS ) S—
PaK-634
PHONE-PIK 631
R33 o
56K i
3| 1Tcos0s vgess
R34 c29 Q
5.6K =—220p R35
RO603 | C0603 us >100K
NAUB822L fim \"R“m
od 4 o
A | ~ QFN_32
100uF/10V L5
- Py = R36 TANTA PHE oA\
g3 ¢ ] T 2 24 RO603 +](___HP_ROUT C,
20 & Ay 3
cat 24 aoxw CEN N 4 ! &7
- L AUX 0 AR08 (P Lour | —r AN
— HP_LouT C3z_|CTANTA Ao,
1u sl 100uF/10V 2
C0603 [} 22 PJK-634
R2 ours [ R SR FhSNEPakcest
migrophone L8
2 ca micLy 2 R0603  QR0603 € L0603
217 il MICLP 1] MICLN C
& 1l caa 5] McLp 21
Cont 1u —jjo ry [ ouT =X
e cos03 I aces rouTs |23 SPLt ROUT
<|; SPLT0
5 2k3 . C0603 - LouT2 =
ROEO: il MICBIAS o
— AN AAN— —321 mceias ] Eh @ Fried
i Ras —Z w2 §o x88x0y u /
100p 22K & %% £g5820803a0 E-C Right channel
| rom cs _[car SN SIS0 =g S F-D Left channel
o ] ]
Co603 Taru Tam LS R | veess
o Cos03 | Co603 o
GND
12C_SpA
AoavSS TZCSCK
i3
25 WK
- 725 DAC
TS ADC
25 BCIK
TS TS
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2.2 Pin Assignment

The Nu-LB-M451 uses the M453VGG6AE as the target microcontroller whose pins are listed in the
following table.

No Pin Name No Pin Name
1 |PB.13/EADC_CH10 23 |PF.0/X32_OUT/INT5

2 |PB.14/EADC_CH11 24 |PF.1/X32_IN

3 |PB.15/EADC_CH12/TK2/ACMPO_P3/EBI_nCS1 25 |PF.2ITAMPER

PB.5/EADC_CH13/SPI0_MOSIO0/SPI1_MOSI/TK3
4 - - - 26 |PD.10/T2
/ACMPO_P2/EBI_AD6

PB.6/EADC_CH14/SPI0_MISOO/SPI1_MISO/TK4
5 27 |PD.11/T3
/ACMPO_P1/EBI_AD5

PB.7/EADC_CH15/SPI0_CLK/SPI1_CLK/TK5
6 28 |PD.12/SPI2_SS/UART3_TXD/PWM1_CHO/EBI_ADR16
/ACMPO_PO/EBI_AD4 - - = =

PD.13/SPI2_MOSI/UART3_RXD/PWM1_CH1

7 |nRESET 29
JEBI_ADR17

g |PD-O/SPIL_I2SMCLK/UARTO_RXDITK6/ACMPL N 40 |PDL4/SPI2_MISO/UART3 nCTS/PWML_CH2

/INT3 /EBI_ADR18

PD.15/SPI2_CLK/UART3_nRTS/PWM1_CH3

9 |AVss 31 - - -
/EBI_ADR19
PD.7/PWMO_SYNC_IN/TL/ACMPO_O/PWMO_CH5

10 |Voo 32 - - - -
/EBI_nRD

11 |Vss 33 |PF.3/XT1_OUT/I2C1_SCL

12 |PC.8ITK? 34 |PF.4/XT1_IN/I2C1_SDA

13 |PD.8/TK8/EBI_nCSO 35 |Vss

14 |PD.9/TK9/ACMP1_P3/EBI_ALE 36 |Voo

PD.1/PWMO_SYNC_IN/UARTO_TXD/TK10
15 - - - 37 |Lpbo_cap
/ACMP1_P2/TO/EBI_nRD -

PD.2/STADC/TO_EXT/TK11/ACMP1_P1
16 N - 38 |PC.9/SPI2_I12SMCLK/PWM1_CHO
/PWMO_BRAKEO/EBI_nWR/INTO - -

PD.3/T2/T1_EXT/TK12/ACMP1_PO
17 - - 39 |PC.10/SPI2_MOSI/PWM1_CH1
/PWMO_BRAKE1/EBI_MCLK/INT1 - -

18 |PD.4/SPI1_CLK/I2CO_SDA/TK13/PWMO_BRAKEO/TO | 40 ([PC.11/SPI2_MISO/PWM1_CH2

PD.5/CLKO/SPI1_MISO/I2C0_SCL/TK14
19 iy - 41 |PC.12/SPI12_CLK/PWM1_CH3
/PWMO_BRAKE1/T1 - -

20 |PE.3/SPI1_MOSI/TK15/PWMO0_CH3 42 |PC.13/SPI12_SS/PWM1_CH4

PD.6/CLKO/SPI1_SS/UARTO_RXD/TK16/ACMPO_O
21 F X - 43 |PC.14/PWM1_CH5
/PWMO_CHS5/EBI_nWR/ -

PC.0/SPI2_CLK/UART2_nCTS/CANO_TXD

22 |Vear 44
/PWMO_CHO/EBI_ADS/INT2
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e PC.1/CLKO/STDAC/UART2_nRTS/CANO_RXD 69 PE.11/SP11_MOSI/SPI0_MOSIO/UART1_nRTS
/PWMO_CH1/EBI_AD9 /I2C0_SMBSUS/SCO_CLK

PC.2/SPI2_SS/UART2_TXD/ACMP1_O
46 70 |PE.12/SPI1_SS/SPI0O_SS/UART1_TXD/I2C0_SCL
/PWMO_CH2/EBI_AD10 - - - -

PC.3/SPI2_MOSI/UART2_RXD/USB_VBUS_ST
a7 71 |PE.13/SPI1_CLK/SPIO_CLK/UART1_RXD/I2CO_SDA
/PWMO_CH3/EBI_AD11 o - - -

PC.4/SPI2_MISO/I2C1_SCL/USB_VBUS_EN
48 - - - - 72 |vDDIO
/PWMO_CH4/EBI_AD12

PE.O/SPI2_CLK/12C1_SDA/T2_EXT/SCO_CD
49 - - - - 73 |USB_VBUS
/PWMO_CHO/EBI_nCS1/INT4

50 |PC.5/SPI2_12SMCLK/PWMO_CH5/EBI_AD13 74 |UsB_D-
PC.6/12C1_SMBAL/ACMP1_O/PWM1_CHO

51 75 |USB_ D+
/EBI_AD14 -

52 |PC.7/12C1_SMBSUS/PWM1_CH1/EBI_AD15 76 |USB_ID

PE.4/12C1_SCL/SCO_PWR/PWM1_BRAKEO
53 77 |UsSB_vDD33_CAP
/EBI_nCSO/INTO - -

PE.5/12C1_SDA/SCO_RST/PWM1_BRAKE1
54 - - - 78 |PE.2/PWM1_CH1
/EBI_ALE/INT1

PA.3/USB_VBUS_ST/UARTO_RXD/UARTO_nRTS

55 |PF.5/ICE_CLK 79
/12C0_SCL/SCO_PWR/PWM1_CH2/EBI_AD3

PA.2/USB_VBUS_EN/UARTO_TXD/UARTO_nCTS

56 |PF.6/ICE_DAT 80
- /12CO_SDA/SCO_RST/PWM1_CH3/EBI_AD2

PA.1/UART1_nRTS/UART1_RXD/CANO_TXD

57 |PA.8/JUART3_TXD 81
- /SCO_DAT/PWM1_CH4/EBI_AD1

PA.O/UART1_nCTS/UART1_TXD/CANO_RXD

58 [PA.9/UART3_RXD 82
- /SCO_CLK/PWM1_CH5/EBI_ADO/INTO

59 [PA.7/SPI1_CLK/TO_EXT/EBI_AD7 83 |PA.12/SPI1_I2SMCLK/CANO_TXD

60 |PA.6/SPI1_MISO/T1_EXT/EBI_AD6 84 |PA.13/CANO_RXD

61 [PA.5/SPI1_MOSI/T2_EXT/EBI_AD5 85 |PA.14/UART2_nCTS/I2CO_SMBAL

62 |PA.4/SPI1_SS/EBI_AD4 86 |PA.15/UART2_nRTS/I2CO_SMBSUS

63 Vss 87 VSS

64 VDD 88 VDD

65 |PE.1/T3_EXT/SCO_CD/PWMO_CH1 89 |AVop
PE.8/UART1_TXD/SPI0O_MISO1/12C1_SCL

66 5 S - 90 [Vrer
/SCO_PWR

- PE.9/UART1_RXD/SPI0_MOSI1/12C1_SDA oL PB.0O/EADC_CHO/SPI0O_MOSI1/UART2_RXD/
/SCO_RST T2/DAC/EBI_NWRL/INT1

. PE.10/SPI1_MISO/SPIO_MISOO/UART1_nCTS 92 |PB-VEADC_CH1/SPI0_MISOL/UART2_TXD/T3/SCO_R
/12C0_SMBAL/SCO_DAT ST/PWMO_SYNC_OUT/EBI_nWRH
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PB.2/EADC_CH2/SPI0_CLK/SPI1_CLK/
93 97 |PB.9/EADC_CH6

UART1_RXD/SCO_CD

PB.3/EADC_CH3/SPI0_MISOO0/SPI1_MISO
94 98 |PB.10/EADC_CH7
/UART1_TXD -

PB.4/EADC_CHA4/SPI0_SS/SPI1_SS/UART1_nCTS
95 99 |PB.11/EADC_CHS8/TKO

/ACMPO_N/EBI_AD7

96 |PB.8/EADC_CH5/UART1_nRTS/PWMO_CH2 100 |PB.12/EADC_CH9/TK1

Table 2-1 Pin Assignment for M453VGG6AE
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2.3 Nu-LB-M451 PCB Placement
The following figure shows the Nu-LB-M451 PCB placement.
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3 HOW TO START NU-LB-M451 ON THE KEIL MVISION® IDE
3.1 Keil uVision® IDE Software Download and Install

Please visit the Keil company website (http://www.keil.com) to download the Keil pVision® IDE
and install the RVMDK

3.2 Nuvoton Nu-Link Driver Download and Install

Please visit the Nuvoton company NuMicro" website (http://www.nuvoton.com/NuMicro ) to
download “NuMicro™ Keil pVision® IDE driver” file. Refer to section 4.1 for the detailed download
flow. When the Nu-Link driver has been well downloaded, please unzip the file and execute the
“Nu-Link_Keil_Driver.exe” to install the driver.

3.3 Hardware Setup

The hardware setup is shown as Figure 3-1

Figure 3-1 Nu-LB-M451 Hardware Setup
3.4 StartKit Example Program

This example, as shown in the directory in Figure 3-2, demonstrates downloading and
debugging an application on a Nu-LB-M451 board. The example file can be downloaded
from Nuvoton NuMicro™ website as described in section 4.2.

Directory Project File
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LOaD
m ¥4 Flash - Download

Program the application code into on-
chip Flash ROM

| M451SeriesBSP_CMSIS, v3.00.005 Ko oo R — ==
&5 =[]« NulB-mist Sttt v KEL « [ 5| [ Seasch keL 2|
. Document T =~ O @
| Library pivene | e e
, SampleCode JEDW"‘:;‘dS )
) CardReader ;1
, FreeRTOS df pocuments
. Hard_Fault_Sample -
, I5P_Updater 18 Computer
| NuEdu el oy ;
| Nu-LB-M451 Fleane gy -
) ADC_Knob
; CAN_MormalMode_TxRx
; 2C_EEPROM
, RC_MPLG0SD
) 25 MALBE22
J IR_MEC
| SPI_Flash
J SPLTFT_LCD
) SPLTFT_LCD_String
| Startkit
 EEIL
Figure 3-2 StartKit Example Directory
To use this example:
The TFT panel on the Nu-LB-M451 board will show M451 logo.
u Start pVision® u I@Start debug mode
Using the debugger commands, you
B Project-Open may:
file P IPLUSS S LA ol ¢ -ﬂ:l Review variables in the watch
window
m Iﬂl Project - Build * © Single step through code
Compile and link the Smpl_NuTiny & P Reset the device
application Run the application

3 W “s.c [
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4 DOWNLOADING RELATED FILES FRO

M NUVOTON WEBSITE

4.1 Downloading NuMicro™ Keil pVision® IDE Driver

S . ™ .
Stepl |Visit The Nuvoton NuMicro = Website: HTTP://WWW.NUVOTON.COM/NUMICRO
nuvo I on Search B Parametric Search
—F Mews | Events | CSR | Human Resources | Investors | Contact Us | Muvoton Partner
. Products 19} Applications Q Support Foundry Service 3 Buy , MyNuvoton #; About Nuvoton
e ——————
. Learning
Home = Products > Microcontrollers = ARM Corte
Product Related Information
ARM Cortex™-M0 MCUs ! Tool 8 Software i * 7]
Reference Design 1
AU9110 Audio Series 9 NiIMicra MA ML
M051 Base Series
step2 | NUC472
Mini51 B, les Support m P m
NUC ) | Sunport win Ethernet MAC  z
o Click here to PP p :
ol Nuc220 Jf Nuc240 [HAU9120%)
e enter
Online Support
MNano100/102 Base Series Onling Training
Nano110/112 LCD Series m NUC140 .
orum
MNano120 USB Series NUC130
Nano130 Advanced Series Nan°100 - FAQ
RAK
n Uvo I o n Search n Parametric Search
’ News | Events | CSR | Human Resources | Investors | Contact Us | Nuvoton Partner
- Products 19 Applications &‘é Support Foundry Service &3 Buy o, MyNuvoton 2, About Nuvoton
Home > Support > Tool & Software > Development Tool Hardware
Development Tool Hardware * X0
NI IMicro M4 G
Learning Code Development Mass Production NN 14 MCL)
Product Related Information N U C472
Tool & Software
Dev ” wim Ethernet MAC = =
evelopment Tool Hardware B voTon
Development Kit e Serics
Step3 Learning Board
Events
s Blogammer -
:_ _Software _ _ _ _ _ _ _ __ Nuvoton Technology Hosts 32-bit
Third Party Tool Cortex™-M4 Ether.. 2014-05-02
Reference Design 2014Q1 Investor Conference
FAQ 2014-04-24
Sales Support More
s e Click here to enter st
Forum D - D - d Nuvoton Announces Monthly Revenue
evice briver an for April 2014 2014-05-06
Software Library.

Mar 16, 2015
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Programmer Software Tools Package

File name Description Version Date
1 N - )
o3 CF Programming Tool VA.25.6287.21p  ypicro ICP tool & user manual VA1.25.6287 2014-01-16
Revision History
1 N , )
=8 ISP Programming Tool V1.44.zip NuMicro ISP Programming Tool & user manual V144 2014-01-20
Revision History
1
. )
&2 NuGang Programmer V6.21.zip NuGang Programmer software & user manual V6.21 2014-01-24
Revision History
Step4
Nu-Link Driver
File name Description Version Date
:_.l._I‘]u_-I__ir:k_D_rFJ;r_F;r_K_eTIE{C"I;'Iai; T _: This driver is to support Nu-Link to_work
014-01-16

Keil RVMDK Development &

) - . H
Revision History Click here to download

..L Nu-Link Driver for IAR EWWARM This driver is to supp the file.
V1.25.6287.zip . 4-01-16
Revision History

MNuMicro Family Devices.

’G:? User Feedback T TOP

Step5 |Download the NuMicro™ Keil uVision® IDE driver.
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4.2 Downloading NuMicro™ M451 Series BSP Software Library

e . ™ .
Stepl |Visit The Nuvoton NuMicro = Website: HTTP://WWW.NUVOTON.COM/NUMICRO.
nuvo I on Search n Parametric Search
—F MNews | Events | CSR | Human Resources | Investors | Contact Us | Muvoton Partner
- Products {e} Applications E' Support Foundry Service !J" Buy b myNuvoton 24 About Nuvoton
Learni
Home > Products > Microcontrollers > ARM Corte eaming
Product Related Information
ImF===-=-=-======-=--= 1 =2
ARM Cortex™-M0 MCUs | Tool§ Sofware ____ | i *XO
Reference Design
S AU Audio Series 9 NuMicro M4 MCU
P MO051 Base Series FAQ N U C472
m e
. win Ethernet MAC
Click here to enter
Dl nuc220 lf nuc240 [ AUS1201)
Tool & Software. _ Online Support
NUCT™ Nano120j§ NUC120  NUC230
Nano 100102 Basg Online Training
Nanot10/12 LCD Series m NUC140 .
orum
Mano120 USE Series NUC130
Nano130 Advanced Series Nano100 FAQ
RAK
nuvo l on Search n Parametric Search
—F News | Events | CSR | Human Resources | Investors | Contact Us | Nuvoton Partner
. Products Q) Applications Q Support ' Foundry Service y Buy P S myNuvoton et About Nuvoton
Home > Support > Tool & Software > Development Tool Hardware
Development Tool Hardware * X
N INMinro N 10011
Learning Code Development Mass Production NUM ) M4 MEU
Product Related Information
Tool & Software On-Line In Circuit Programming N U C472.. Ll
Development Tool Hardware To b pthernedMACHS
Step3 Development Kit :
Learning Board =
Events
o iogmmmer _ _ _ _ _ __
1 Software Nuvoton Technology Hosts 32-bit
Third Party Tool Cortex™-M4 Ether. 2014-05-02
Reference Design 2014Q1 Investor Conference
FAQ 2014-04-24
Sales Support More
Technioal uppot Click here to enter o
Forum q g
Nuvoton Announces Monthly Revenue
DEVICE D”Ver and for April 2014 2014-05-06
Software Library.
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..I'... Nano102/112 Series CMSIS BSP_EN_V3.01.000.zip
--R-e:fisi-an History - - - - - - ---------- 1

V3.01.000 2014-12-29

F Mare-ld2/4 1 seressofware packagebasaeden CMSIS version 3.1, It supports both |1AR and Keil development environment with
drivers and samples codes. Examples source cowe for NuTiny-SDK-Nano102/112 is included. For detailed, please download it
and unzip it.

Step 3

..I'.u M451 Series_BSP_CMS15_V3.00.005.zip V3.00.003 2014-12-30

==ag( enwranmentmth drivers
2d, please

M451 series sofiware package based on CMSIS version 3.01. It suppdy
and samples codes. Examples source code for NuTiny-SDK-M451 an,
download it and unzip it.

Click here to

B NuC442_472 Series_BSP_CMSIS_V3.01.001.zip download the file. 2014-10-13
NUC442/472 series software package based on CMSIS version 3.0. t supports B =reEvelopment environment with
drivers and samples codes. Examples source code for NuTiny-SDK-NUC442/1472 and Learnlng Board are included. For detailed,
please download it and unzip it.

Step 4 |Download the NuMicro™ M451 Series CMSIS BSP.
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5 REVISION HISTORY

Date Revision Description

2015.03.16 1.00 1. Initially issued.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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