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OVERVIEW

ARM LPC2129 Mini Development Board is a miniature and powerful hardware platform to evaluate
LPC2129 Flash memory microcontroller. The eCee ARM LPC2129 Board contains all hardware components
that are required in a single-chip LPC2129 controller system ,plus Mini USB or Serial Cable can be used for
programming ARM LPC2129 Mini Development Board.
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1.1. CONTROLLER SPECIFICATION

CoNorWNE
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11.
12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24,

16/32-bit ARM7TDMI-S microcontroller in a 64 or 144 pin package.

16 KB on-chip Static RAM

128/256 kB on-chip Flash Program Memory

128-bit wide interface/accelerator enables high speed 60 MHz operation.

External 8, 16 or 32-bit bus (144 pin package only)

In-System Programming (ISP) and In-Application Programming (IAP) via on-chip boot-loader software.
Flash programming takes 1ms per 512 byte line. Single sector or full chip erase takes 400ms.
Embedded-ICE-RT interface enables breakpoints and watch points.

Interrupt service routines can continue to execute whilst the foreground task is debugged with the on-
chip Real Monitor software.

. Embedded Trace Macrocell enables non-intrusive high speed real-time tracing of instruction

execution.

2/4 interconnected CAN interfaces with advanced acceptance filters.

4/8 channel10-bit A/D converter with conversion time as low as 2.44 ms.

Two 32-bit timers (with 4 capture and 4 compare channels)

PWM unit (6 outputs), Real Time Clock and Watchdog.

Multiple serial interfaces including two UARTs (16C550), Fast 12C (400 kbits/s) and two
SPIs™,

60 MHz maximum CPU clock available from programmable on-chip PLL.

Vectored Interrupt Controller with configurable priorities and vector addresses.

Up to forty-six (64 pin) and hundred-twelve (144 pin package) 5V tolerant general purpose
I/O pins.

Up to 12 independent external interrupt pins available (EIN and CAP functions).
On-chip crystal oscillator with an operating range of 1 MHz to 30 MHz.

Two low power modes, Idle and Power-down.

Processor wake-up from Power-down mode via external interrupt.

Individual enable/disable of peripheral functions for power optimization.

Dual power supply.

* CPU operating voltage range of 1.65V to 1.95V (1.8V +/- 8.3%).

* 1/O power supply range of 3.0V to 3.6V (3.3V +/- 10%
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1.2. KEY FEATURES OF ARM LPC2129 DEVELOPMENT BOARD-MINI

CONOORWNRE

33.
34.
35.

Compact and ready to use design

On Board 10 MHz Crystal Oscillator

Integrated ARM LPC2129 Microcontroller

Professional EMI/RFI Complaint PCB Layout Design for Noise Reduction

High Quality Two layer PTH PCB

Multiple programming options — USB/RS-232 with jumper selection at UARTO

No separate programmer required (Built in Boot loader)

Power indication LED (Red)

Multiple Power source (USB, RMC Connector, DC barrel jack) with jumper selection

. Power Supply with Reverse Polarity Protection

. Controller Area Network (CAN) transceiver

. CAN Controller (MCP 2551) interface

. CAN connection taken from RMC connector (+5V, CANH, CANL, GND)

. Jumper selection at CAN RX & CAN TX

. Buzzer interface

. Pot interface to ADC

. Temperature Sensor (MCP 9700) interface

. For Buzzer,Temperature Sensor and Potentiometer jumper selection available, if necessary interface

independently

. Servo motor(SIG,+5V,GND), LCD & ZigBee can be easily interfaced through on-board connectors
. Potentiometer for contrast control

. ZigBee can be interfaced from either side of the board at UARTO

. 4 on-board switches including a RESET switch

. 3 on-board SMD LED s connected to port pins

. SMD LEDs and Switches , if necessary interface independently

. Breadboard can be attached to the board

. 5V and 3.3V regulators available

. 3.3V/5V output available in berg strips

. External power supply and adapter having range of 7 — 9V DC

. In UARTO communication, position of programmer switch should be in manual mode

. UARTO available at RMC connector with jumper selection option for power i.e; 3.3V/5V
. UART1 available on berg strip (GND,TXD1,RXD1)

. Two on board programming modes

e Automatic - no reset, no ISP jumper

¢ Manual- insert ISP jumper & press reset switch

ISP jumper should be removed for code execution

On Board JTAG Connector for Debugging/Programming
All port pins available at Berg Strip
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PACKAGE CONTENTS

* Fully Assembled and Tested eCee ARM LPC2129 Mini Development Board

* Software CDROM with
e Schematic
* Programming Software
e Sample Hex Code
« Example Codes
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HARDWARE INTRODUCTION

The ARM LPC2129 Development Board (Mini) V1.01 is compatible with the LPC212X series of
microcontrollers. On board LPC2129 controller is available. The LPC212X series remains very popular as
general purpose microcontrollers, due to their industry standard instruction set, and low unit cost.

2.1. BLOCK DIAGRAM

KDS 12 MHz

Adapter Socket

USB Connector

RMC Connector

ISP
Debug

ARM LPC2129
Mini
Development Board

ITAG

Temp.sensor
ADC

Potentiometer

Xtal 32.768

External Battery

Switch

Reset Switch

Ccp2102

LED, LCD

Buzzer, Servo

Keyboard

MCP- 2551

Berg Strip
Connector
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2.2. INTERFACE OVERVIEW

J7,J9 (USART)

J15 (ISP)
LED (POWER)
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Top view of the Development board -Mini
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J10 (BUZZER) weicc

W 4\

100K 04 PHOM P4 Bulig 9

J13, J14 (CAN TX-RX) T B i
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J11, J12 (TEMP, ADC)

Bottom view of the Development board -Mini
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2.3. PERIPHERALS DESCRIPTION

ISP(J15) ISP Connector,To program the IC
K6,K7 PORT pins on male berg strip
K1 USB Socket
K2 To select power source as USB/DC
K3 2 pin RMC connector for power
K4 DC barrel jack
K5 UART Interface via Female DB9 Connector
K14 RMC connector for 3V3/5V UART
K13 Servo connector pin
K8-K9-K10-K11 PORT pins on female berg strip
LED1-LED3 Light Emitting Diodes
PWR Power indication LED
SW1-SW3 Pull-Up Switches
RESET(SW4) Reset Button
PROGRAMMER(SWS5) To select Auto/ Manual mode of programming
LCD CONT (P1) LCD Contrast control Pot
ADC (P2) Potentiometer used as ADC input
Ul ARM LPC 2129
u2 LM7805(5V regulator IC)
U3 LD1117 (3V3 regulator IC)
U4 CP2102(USB interface)
us MAX232(Level converter)
U6 Temperature Sensor (MCP9700)
u7 Zigbee module connectors
us CP 2985(1.8V regulator)
U9 MCP 2551
IDC1 JTAG connector
BUZ1 Buzzer
LCD1 LCD
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2.4. JUMPER SET DESCRIPTION

Power Supply 1-2 Select USB power
K2 Options 2-3 Select external DC power
J16 UARTO Shortto access  Select 3.3/5 V level for UART communication via
RMC connector

J12 Potentiometer Short access Enables ADC connection via POT
J11 Temperature Sensor | Short access Enables temp sensor connection
Ji1, 32,33 LED Short access Enables LED connection

J4,J5,J6 Pull-Up Key Short access Enables Pull-Up Key connection
J10 Buzzer Short access Enables buzzer connection

J8 JTAG Short access Establish J connection

J14,J1 CAN TX,RX Short to access MCP 2551 (CAN controller)

1-2 RS232 Connection
37,39 USART 2-3 USB Connection
9
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2.5. POWER SUPPLY

ARM LPC2129 Mini Development Board has 3 provisions for giving power supply input
* USB connector

e DC Barrel Jack Connector
¢ 2 Pin Male RMC Connector

The input source can be selected as DC/USB using the jumper. If DC source is selected, then either DC Barrel

Jack or RMC connector can be used and the supply voltage should be in the range of 7-12 V. Once the board is
powered, the power LED(red LED on the board) glows.

The external Power Supply circuit is given below:

POWER SUPPLY
VLUSE “%
K1 i ‘l‘ T POWER SUPPLY SELECTION
vee L 0.5A :
0 il e T 2
a t’(‘ L—l_ﬁi‘:;';‘f_ﬂ- =, —KJ 3 Use proper Jumper (K2) Selection According to the Power Supply
GND |- /
- | 4?u[‘]6\I
. = - wa
L2
K3 it}

5
LMT805 us H173v3 Vi i 1v8
+] 2 ” L1 vin S . L—‘ o B E ! 2 o

Voul Vou N ot 3
! M7 2 K2
e ot
TV DE B 50 53
K4 1 -4 [-,'13 o 15 14 - 47uf p— ns
v Eg% SR ——g=—a ' = =16 =g 3 f O.1uf BPWR
2 220625V i a6V ot | AT G ¥
749y b 4 CP2URS/ 1.8V ¢ T
it —

.||[_

2.6. CLOCK SOURCE

LPC2129 Mini Development Board uses

* 10 MHz crystal as the MCU clock source

10
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. MICROCONTROLLER - PIN
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2.8. PORT EXPANDER (INPU

Near Controller
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P10 0
FO11 3
T2 -
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3 123
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o Ti%
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——— T
L ) FY
5 SN~V y
4
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2 12
1 LMD
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2.9. JTAG CONNECTION

The Joint Test Action Group (JTAG), is an integrated method for testing interconnects on printed circuit
boards (PCBs) that are implemented at the integrated circuit (IC) level.

The microcontroller can also be programmed and be used to test the operation of the microcontroller
with the JTAG programmer. In order to enable the JTAG programmer to be used, it is necessary to place jumper
J8 in the position

il e i K 1M
RAT — R
3 3 4 ' PD— —
o 3 B3 -
c.n. G 'i' R 1
TK L 1 p—e
Tij G 12 H—a
RESET <1 13 4 p—
L I I o—
18§ D
i p—a

13
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2.10. LED INTERFACING

LED’s are semiconductor diodes, electronic devices that permit current to flow in only one direction. The
diode is formed by bringing two slightly different materials together to form a PN junction. In a PN junction, the P
side contains excess positive charge ("holes") while the N side contains excess negative charge (“electrons”).
When a forward voltage is applied to the semi conducting element forming the PN junction, electrons move from
N area toward P area and holes move from P area toward N area. Near the junction, the electrons and holes
combine. As this occurs, energy is released in the form of light that is emitted by the LED. The material used in
the semi conducting element of an LED determines its color. LED’s are the simplest devices to test port
functioning.

LPC 2129 mini development board has 3 SMD LEDs connected to port pins P0.17, P0.18 & P0.19 via
jumpers J1,J2 & J3. If any jumper is left open, then the corresponding port pin can be used independently. The
LEDs turn ON when the port pins are at logic high state and they get turned OFF when the port pins are at
logic low state. Each LED is interfaced via a current limiting resistor.

L
Rl |Rr2 R3
1K 1K 1K
Lo | ~u
& g |8
bi |~ Dz D3
u w
Y.y,
_J_" LED3 P19
P18

5
'-Em"u

qﬁ N
B}

Remove J1.J2 &J3,while P0.19,P0.18 &P0.17 are used for other purpose

Note: Remove J1,J2 & J3 when P0.19,P0.18 & P0.17 are used for other purpose.

14
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2.11. LCD - LIQUID CRYSTAL DISPLAY

The display is a standard 16x2 LCD which displays 2 lines of 16 characters. Each character is
40 pixels, making it 1280 pixels overall. The display receives ASCIlI codes for each character at the
data inputs (DO-D7). The data is presented to the display inputs by the MCU, and latched in by
triggering the E (Enable) input. The RW (Read/Write) line can be tied low (write mode), as the LCD is receiving
data only. The RS (Register Select) input allows commands to be sent to the display. RS selects
command/data mode. The display itself contains a microcontroller; the standard chip in this type of
display is the Hitachi HD44780. It must be initialized according to the data and display options required.
The module can be used 4-bit or 8-bit mode. The development board uses 4-bit interface. Data pins are P1.20-
P1.23 and control pins are P1.17(RS),P1.18(R/W) and P1.19(E). LCD contrast can be adjusted by using the

potentiometer.
o] Lol
Ll 1ep-
— L
o 4}{21 i = 3
GRD con
P1.17 8
g
P28 3l o
P1.19 i
— 11 s
-
2] e
1 3 R
PL.20 15
7 3
P1.21 4
P1.22 ] e
+5 P1.23 14 | b
N — 2
e ] Ch 6] e
Tuf 0. luf
LD N
GND GND GND
15
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2.12. PULL-UP KEYPAD

The simplest input to a microcontroller is a switch or push button. This can operate with just one
additional support component, a pull-up resistor. The board has 3 externally pulled up switches (SW1,SW2 &
SW3) connected to port pins P0.14, P0.15 & P0.16 via jumpers J4, J5 & J6 respectively. On shorting these
jumpers, the switches can be used as general pull-up keypad and if the jumpers are left open, then the port pins
can be used for other purposes. When the key is pressed, it connect the input pin to the ground via a small value
resistor. Thus input pin get logic low value.

3N

Ro6
10K
Wl -
DL - ¢ P14

=Wl

ﬁ. POLLS
502

i' PO. 16

5w

GND
Remove J4.15 &J6,while PO.14.P0.15 &P0.16 are used for other purpose

Note : Remove J4,J5,J6 when P0.14, P0.15 & P0.16 are used for other purpose.

16
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2.13. BUZZER INTERFACING

Buzzer is a simple I/O device. Normally we use piezo electric element as buzzer. Buzzer is driven using
a simple NPN transistor with biasing. The transistor's base is connected to P0.21 of the microcontroller via
jumper J10. If the port pin is configured as output pin and logic high, the transistor will be triggered on which

in turn switch on the Buzzer. If logic low is provided, the buzzer will be turned off.

5

BUZER
r
4 | BUZ1
4.7uf
BUZER
iy RIT7
pi.21 Py gl
L BCR4T

BUZR K2

R2§

LK

GND GHND

Remove jumper J10, when P0.21 is used for other purpose

Note : Remove J10 when P0.21 is used for other purpose
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2.14. UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER (UART)

LPC2129 has two UART modules namely UARTO and UART1. For UARTO communication transmission

& reception pins are respectively P0.0 & P0.1. UART1 communicates through P0.8(TXD1) and P0.9(RXD1)
In the mini development board, UARTO can communicate through
Serial port via MAX232

USB port via CP2102

RMC connector (GND,TXDO0,RXDO0, Vout) in 3.3V/5V levels
Zigbee connectors on either side of the board

UARTO

UARTO communication via USB/Serial port is selected using jumpers J7 and J9. Through RMC
connector, UARTO can be used in two voltage levels of 3V3/5V which can be selected by jumper J16

Note: While using UARTO for communication, PROGRAMMER switch should be in manual mode
* RS232 Interface via DB9 connector

The RS232 interfacing is done by using the serial driver IC MAX 232 and a DB9 connector. The MAX232

is an IC that converts signal from RS232 serial port to signal suitable for use in TTL compatible digital logic
circuit. The MAX 232 is a dual driver/ receiver and typically converts RX, TX,CTS and RTS

ok
-
ik

1%

e, o4

0Tl

VEC
=5

v Ly
-t

&
RZIM =

—1 O
g rd rd
2 2 F2OUT O
PG

1=
—_
i MAX 3T
2 DBEY-F
CI-RXD

RESET 5

Use proper jumper 17819, while using RS232 & USB

L33
Lk
; i . INA1aK !
Remowve J7&19, while using Zigbee & UAART with Level Converter.
Remove J7819_ while PO.0O & PO.I are used for other purpose.

: i R GND
Use Proper Switch {SW35) Selection while programming

18
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e USB Interface using CP2102

The CP2102 is a highly-integrated USB-to-UART Bridge Controller providing a simple solution for
updating RS-232 designs to USB using a minimum of components and PCB space.The CP2102 includes a USB
2.0 full-speed function controller,USB transceiver,oscillator , EEPROM,and asynchronous serial data bus (UART)
with full modem control signals in a compact 5x5 mm MLP-28 package. No other external USB components are
required.

USB INTERFACE w =

L R15

B
-
-3
2%
1SR 2
|2
1]
[}

i = P22 T
= b= e 5 CP-EXI
&l . voo B = 5 :
3 . o 25 CP-RXIY
GND = |2 mxDp p—— —
= e N i = . R43 =
e — REGE mTS — 1

£
(o
i

3 VUSH CTH
o 2 _ DT
. ] 29

Z 2
T bugriay | odu 2 < B & & R =
b
3¥ o] = T
= €N
GRL
26
M Use Proper jumper (17 &J9) Selection. While using USE
Use Proper switch{SW35) Selection, While Programming
— Tl 'S4

=

E

&
spba
E

g

B
=)
]
F4
)

* 3V3/5V UARTO

UARTO 3V3/5V

I3 Vint +5 IVE
116 JUMPER3
R48 49 EEE)
10 o 10K K14
Wint
4
L5 - amc - 3
BSS138 S
I3 Vint 2
UARTD 3VI/SV
RS0 1
10K Qs 10K
OO =

BSS13 feR

Remove jumper J7&J9, while using UART with level converter.
Use proper jumper (J16) Selection According to the interfacing Voltage required.

Note: Short J7 & J9 while using 3V3 UART. Remove J1&J2, when you connect 3V3 UART
19
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e Zigbee Module Interfacing

ZigBee is a wireless networking standard that is aimed at remote control and sensor applications which is
suitable for operation in harsh radio environments and in isolated locations.ZigBee technology builds on IEEE
standard 802.15.4. Rhydolabz ARM LPC2129 mini development board zigbee interfacing can be done from
both bottom and top of the board. Communication with the ZigBee module uses a standard UART interface
compatible with 3V3.

XBEE SI\-'H
C
(. juf
- RA6 1K
= oo vee: L = )l
—{ plot boUT =
L e L L]
—L o3 bz Lt
4 ; _ET Mk
| mTS  RESET (—
L i Rest |-
~— KES BT W =
e B b RES
—L cTs DIR |
— D L] -
ZIGBLE MODLLE

UART1
UART1
K12
= RXD1
: TXD!
1
UART1
GND
20
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USING REALTERM IN PC

The RealTerm Software
The serial data transmitted through UART can be viewed on a PC using the realterm software.

The following section provides step by step tutorial of serial communication using realterm software. The
realterm software can be downloaded from http://realterm.sourceforge.net/

Step 1 : Open realterm software from Windows Start menu——> All Programs C—> Real Term

E Shortcut to Turbo C++ IDE | | ? My Documents

- AVRStudio i
T 3 My Recent Documents P
Bl =cTu
g’ My Computer
e MPLAE IDE
@ arduino g My Metwork Places
Keil u¥isiond
@ Conkraol Panel

@ SmartDraw
Sek Program Access and

E Keil u¥ision3 | Defaults
[ realterm
@ mokepad ‘ Location: C:hProgram Files|BEL|\Realkerm
1
Fiowik Reader 5.1
E Fur...
Y Pairt
2 Caleulator

E OpenCffice Wriker
0 Mozilla Firefox

&ll Programs D

| Turr OFF Compuaker
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Step 2: Display Tab- Here the output text format selected is ANSI and Half Duplex mode is
enabled to view the data sent by the user.
= RealTerm: Serial Capture Program 1.99.0.34
] Port 1 Eaptur81 Pirs 1 Send ] Echo F'olti l2C ] Mise: 1 _I Clear FTEEZE
“Dizplap &3 : [~ Binary Sypnc Chars SJtatus
= T Connected
o : = e ABCD -
WJx Ansi 2| [ InvertData | | |*/ Ehangel RD (2]
€ Honrfissii | 17 9E0dm0 | ~| woR T
? uintd Data Frames | ﬂ AND _|CTS A
- ;[l‘f” Bytes |2 '¢'] Sync s : _|BED 1)
" intlE [~ Single _Gup | ||| % Mane ¢ ASCH (" Mumber jg_SH[[SB]l
" LintlB ; ng
" Aszci Fort 7 HDI’_"LS _|BREAK
| e Term|naIEOnt| I'IE ,] | Ermar L)
Char Count 0000000 |CPS:0 [No UART Overun Mo Buffer Overflaw Mo Other Errars [Port: 15780 , -1_
Step 3: Port Tab-To test the connection - make sure the Open button is
pressed, Select required baud rate and the “Port” dropdown here, select the number of
your COM port and then press the Change button.
“:_RealTerm: Serial Capture Program 1.99.0.34
: ‘ 3
] Caplure] Piris ] Send ] Echo F'orl] 12C ] Misc ] _El_] Cmﬂﬂ Freeze
- - [~ Status
|Baud |EIEDU B @ J ’Elpen Spgl _ | Connected
_RHD 2]
Parity Diata Bits) ~Stop Bits “Software Flow Contrnl | T®D 3
? MNone || % Shite || 1 hit " 2 bits [ Receive #an Char.]W |ETS (8]
Odd | 7his| | S — . =
~ Hardware Flow Contral [~ Transmit *off Char ]1 q _DCDn
~ El‘:{g " Ghits| | & Nore ¢ RTSATE | | |DSR[6)
£ Space| { Sbits| | © DTR/DSH™ RS435R] IRing (9]
' ' _|BREAK
_|Emar ||
Char Count:0000000  |[CPS:0 Mo UART Ovenun Mo Buffer Dverflow Mo Other Erors ) :PDltZ 15760 2
22
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Step 4: Send Tab- Insert the desired data to be transmitted and press "Send ASCII" button.

= RealTerm: Serial Capture Program 1.99.0.34

b3
Display] Part ] Capture] Pitg

P oo R 7
|
[ o]

i 'Qump File to Part

[Send | Echoport| 12 | Mise |

EOL—|
_] Send Numbersl - +Ch

[ +LF
~] 5end Numbers‘ 5endAsc||| +CR
i

[ Literal

Repeats |1 :]

I” Stip Spaces [ +oic

Lj_l Sendfie | 3¢ Stop |
Fap

|c:\temp'\capture. bt

[ Y e |

Ermor Mot InProgress

Ak |[4ab 4]

Repeats

in| Clear| Freeze

[~ Statuz

Char Count: 0000000 CPS:0

Mo UaRT Ovenun Mo Buffer Overflow Mo Other Errors

_ | Connected,
_|R=D (2]
I THD (3]
_ICTS (48]
_IDCD M
_IDSR [E]
_|Ring 9]

_ |BREAK

_ | Emor

Port. 1 5760/

Step 5 : The output after data transmission to the controller is shown in the following diagram. The text
sent by user and controller is highlighted by callouts in the figure.

23

Real'ferm Serial Capture P gram 1.99.0.34

Sent by controller

w
i 2
Display | Pot | Captue| Pins  Send |EchoPort] 12¢ | Misc | in| Clear] Freeze|

oL Status

[hydolabz com | Send Numbers +CR | Connected

""""" [ +LF | RXD 2]

| J =] SendNumbers] Sendascll [ +0B | _n0@
[— ﬂ _c Repeats ]1 = ™ Literal T Ship Spaces I~ +erc gg::gﬁl]
Dump File to Port 0 & B OSR 6]
| Memphapture. tt -] J Send File [ X Sl0g| 'J_i I::t?_di!

Errar Not In-Progress Flopasti I_“] |— . “: EEucu
Char Count: 28 CP5:0 No UART Overrun Mo Buffer Overflow Mo Othes Enors Port: 1 9600 £ _'
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Step 6: To check reception, go to Send option, type the string in the space provided(encircled
in green) and click Send ASCII button. The first "hello" in green color is transmitted
from PC & that in yellow color is retransmitted by the controller

" 'RealTerm; Serial Capture Program 1.99.0.34
hello

v
< - | »
Display] Part ] Eapture] Finz Send lEchu:u F'nrt] 12C ] Mizc ] _‘\!1] C|Eﬂ[i Freeze
.. B e
hella ~| Send ﬂumbels! - +CA _| Discornect
[ 4LF _|R%D (2]
| ] Send Ngmbers] Send A5CI ‘11_ +CR D 3)
[ o] e[ " =
—1  Fepeats | X I Lieral [ StipSpaces | +crc] DD 1)
~Dump File to Port- 0 : 3 _I DSH (6]
Jc:\lemp'\capture.txl l] J Send Fils J x StUDJ - sl _ | Ring (4]
Errar Mat In-Pragress n = | BREAK
Bepeat: |1 _._,j ]U = | Emar
Char Count 0000000 |CPS:0 [Mo UART Ovenun Mo Buffer Dverflow (Mo Other Erors |Port 1 9600 841 Mone 7
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2.15. SERVO MOTOR INTERFACING

Servos are small mechanical motorized devices whose sole purpose is to rotate a tiny shaft attached to
a servo wheel in a specified position. Servos are controlled by sending a pulse width signal from an external
electronic device that generate PWM signal values. PWM signal send to the servo are translated into position
values by electronics inside the servo. In the mini development board, servo is connected to P1.24 with jumper
connection at K13.

SERVO MOTOR

i +5
Cqﬁl ('.‘45!
R52
RS3 wk[ | 2 | =
Lk 06 Y =

T S O L o D |

BSSI138

K13

Lak pud =

25
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2.16. ADC POTENTIOMETER INTERFACING

LPC 2129 mini development board has a potentiometer connected to its ADC pin P0.29 (channel2) via

jumper J12.
ADC
3V3
0. 1uf
ADC K
C44
0. luf
GND —E

Remove jumper J12, when P0.29 is used for other purpose
Note : Remove J12 when P0.21 is used for other purpose

2.17. TEMPARATURE SENSOR INTERFACING

MCP 9700 temperature sensor can be used to measure temperature. It is connected to P0.28(channel

1) via jumper J11. .
TEMPERATURE SENSOR

U6 V3
vee —4—-'_ o mn
Vour -2 10—
GND 2 1K TEM:

MCP9700 e

0 Tuf 0. luf
G GND GND
Removwve J11while P0.28 is used for other purpose
26
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2.18. CONTROLLER AREA NETWORK (CAN) TRANSCEIVER

27

SERS GUIDE )

Controller Area Network (CAN) transceiver is the most peculiar feature of ARM LPC2129 .Available CAN
Controller MCP 2551 in on-board mini .CAN connection taken from RMC connector (+5V, CANH, CANL,
GND) .Communication provided with Jumper selection at CAN RX & CAN TX.

CAN
-L(“ﬂ
] . Luf
e
Mg
— CANTXD
pzy - %
CANERXD

; 'll

*i
=}

TX  STH
LI CANH
WO CAML
RXD SPLIT

MOUP2SEL

+3W
CANH
CAaxa
LM
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SOFTWARE DEVELOPMENT

3.1. FAMILIARIZATION of Keil pVision4

CREATING A PROJECT

pVisiond is a standard Windows application and started by clicking on the program icon. pVision4 includes
a project manager which makes it easy to design applications for an ARM microcontroller. You need to perform
the following steps to create a new project:

. Open Keil pVision4 from start menu or Desktop shortcut
J Create new Project File and Select CPU.

. Create New Source Files.

J Add Source Files to the Project.

. Set Tool Options for Target Hardware.

. Configure the CPU Startup Code.

. Create a HEX File.

. Build Project and Generate Application Program Code.

The section provides a step-by-step tutorial that shows you how to create a simple Keil pVision4 project.

Launch Keil pVision4

| -y | user

Internet * j My Documents
¥ Mozilla Firefox
<y My Recent Documents »
& E-mail z
Cutlook E
HHEON EXRess ﬁ My Pictures
Calculator :5 My Music

S
E
@
Y
~

@ My Computer

@ My Metwork Places

@P Control Panel

Foxit Reader 5.1 Set Program Access and
Defaults

@ Printers and Faxes

Motepad

Paint

MPCHEINE
"\ MPLAE IDE vi5,30

.y
Eeil ubision &) Help and Support
p Search
ﬁ OpenOffice Writer
E Run...

All Programs b

@l Liong FF r@ | Turn OFF Compuker

28
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The Keil pVision window opens as shown below

% pVisiond
File:
AT TP AR X
L & -l Lk 2

Edit  Wiews Project  Flash  Debug  Peripherals Tools S¥CS  wWindow  Help

= J 5 | [ i -

L&D J

Elp. | ¥ |Uy1. | {2F,

Create new Project File and Select CPU.
This section provides a step-by-step tutorial that shows you how to create a simple Keil pVision4 project.

Stepl :To create a new project, select Project > New pVision Project from menu bar

(¥ pvision4

File Edit Wiew W‘- Flash  Debug Peripherals Tools  SWC5  Window  Help
| Mewpilion Froject..

Mews Mulki-Project Workspace. ..

Open Project...

Select Device for Target...
Remove Them

"_'_:f Cphians, .,

Clean target

L4 Build bargat

| Rebuild all tavgst files

. B
»@1 Bateh Build. .
El : W 1 ChrHET

|
V’i Translate..,
Create a new pvision ...

Stop build

29
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x| = ®E ek E-

File  Edit Wiew
AR - N -
3ok P e
it iR e tdy Recent
- Documents
Deskiop

Fdy Metwark
Flaces

File: niarne:

Save as type:

ISampIe

IF'roiec:t Filez [*. uwproj]

|
=

Save I
Cancel !

Step 3:The following window opens. When you create a new project Keil pVision4 asks you to select a
CPU for your project. The Select Device dialog box shows the pVision4 device database. Just
select the microcontroller you use. For the example in this chapter we are using the ARM
LPC2129 controller. Select LPC 2129 (listed under NXP) from the drop-down list and simplifies
in this way the tool configuration ,

Select Device for Target ‘Target 1°...

ot

CFRU

“Wendor,  M¥P [founded by Philipz)
Device:

Toolset:

Data base

Deszcription:

-.:-.-@ Analog Devices
G ARM

B Atmel
[ % AustriabMicroSystems
= @ Cirrus Logic

[=: e Freescale Semiconductor
.@ Generic
2 Luminam Micro

L 3 M [founded by Philips]
-£d LH75400

(I |

L

o 1

Cancel

Help |
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Step 4: An embedded program requires CPU initialization code that needs to match the configuration of your
hardware design. This Startup Code depends also on the tool chain that you are using. Since you might
need to modify that file to match your target hardware, the file should be copied to your project folder.
For most devices, Keil puVision4 asks you to copy the CPU specific Startup Code to your project. This is
required on almost all projects (exceptions are library projects and add-on projects). The Startup Code
performs configuration of the microcontroller device and initialization of the compiler run-time system.
Answer with YES to this question.

(¥ Sample - pVisiond

File Edit Wiew Erpject Flash  Debug Peripherals Tools 3IWCS  window  Help

helalla Gl e LB B I e s i e M

S [ Target

p¥ision

A\ ? J Copy Philips LPC2100 Startup Code ko Project Folder and Add File to Project ?

Ves Mo

Er. |[€5E. | Oy1. | {35

Note:The CPU Startup Code typically requires some configuration;however the default configuration
gives you a good starting point for single chip applications.

Step 5: This creates a target to the project

= Sample - pVisiond
File Edit WYew Project Flash Debug  Feriphersls Tooks S¥CS5  Window  Help
OB @ @0 Gl e e

$9  Target1
w 0 X

[#-% 7 Target 1

Er. |5 |Da1 | {3F.
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Create New Source Files

You may create a new source file with the menu option File — New. This opens an empty editor window where
you can enter your source code. pVision3 enables the C color syntax highlighting when you save your file with

the dialog File — Save As... under a filename with the extension *.c. We are saving our example file under the
name sample.c

Step 6: Create a new file either by clicking the New File icon, or by selecting File > New or using keyboard
shortcut CTRL + N

(W) Sample - pVision4

File: Edit Miew Project  Flash  Debug  Peripherals  Tools  3YCS5  Window  Help

J/E S L =l

#1477 Target 1

e [@a]o,r]0e] |14 | _'>I_J

For Help, press F1 Sim, -

#include<lpo2lxx. h>
roid Delay (unsigned long val) :

int maini)
1

ICODIR = OXFFFFFFFF; A% BEet Portd as oubtput 2
while (1) A% Infinite loop £4
i

ICO3ET = 0X00O0EOQOOO: A% Fet PO.1T7,.P0.18,PR.1%9 &t logic high state =45
Delay (1000000) ; A% Delay of 100ms #4
ICOCLR = 0OX00O0EOQOOO: A% Fet PO.1T,.PO.18,PR.1%9 &t Jogic low state =4

Delay (1000000} ;
}
¥

rold Delayiunsigned long wval)
1

while (val>0)

i

wal--:

i

i

32
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Step 7: Save the file with .c extension in the project folder

|¥]Sample - pVisiond  Save As

~| = ®EckE

Save I

Fil Edit  wi Project 3
o el e EERlee Savein; I =3 Sample
-
I |
E=:| Sample
LOAD
@ Sarnple
ty Recent Sample_Target 1.dep
Documents m Startup
Deskiop
My Documents
My Computer
e
by Hetwork File narme:
Flaces
=] Proi... Oy tem... | {3 Fuy Save az lype: I.&II Files [*.%]

=
_L’ Cancel I

Step 8: Double click on “ Startup.s” to open the configuration window

W Sample - pVision4

File Edit ‘iew Project  Flash  Debug  Peripherals  Tools  SWCS Window  Help
0 X i . I = = = = [
A= AR N AN S . W W o AY [ 5
F = = $3  Target1 - AN =
Project v o x Startup.s | %
=53 Target 1
=15 Source Group 1 Collapse Al I Help l
- [F] Startup.s
Option J Yalue
[#I- Stack Configuration (Stack Sizes in Bytes)
- Heap Caonfiguration
[+ YPEDIY Setup v
- PLL Setup [
) MAM Setup [v
- External Memory Contraller (EMC) [5
| e, [@e.[0,7.[ 3] [ TextEdtor ) configuration wizard /
For Help, press F1 Sim .-
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Step 9: Set the options as shown below and save the PLL setup is done for 10MHz crystal. The divider
and multiplier must be selected such that the PLL output is 30MHz((10/2)*6). If crystal frequency
is changed, then these values must be changed accordingly

[® sample - pVision4

File Edit Miew Project Flash  Debug  Peripherals Tools SWCS  Window  Help
BN ) p o | RN R 1)
g oo N d
Eox | : Startup.s* ] - K
1t 25
= @ Source Group 1 Expand A&ll l Collapse All | Help I
Startup.s
| Yalus e |
v
- MPBDIV: ¥PE Clock WPE Clock = CPU Clock | 2
- WCLEDIV: ¥CLK Pin WCLE Pin = CPU Clock | ¢
v
- MSEL: PLL Multiplier Selection &
~PSEL: PLL Divider Seleckion 2
v |
terral Memory Controller (EMZ) | = el
E=pr... |@B_o... | {}ru.. l[].,'l_'e..._l Text Editar )\Eonﬁguration Wizard [
Build Output - a3 x
| Simulation

Step 10: Right click on Targetl to set target file options. You can also do this by using the icon on
‘Build toolbar’ or Project > Options for Target ‘Target 1

[Z] sample - p¥ision4

Edit i
sl gl | Do m W O N AN A bl N
e 2 Target o =

Eil= Miew  Projectk Flash  Debug Peripherals  Tools  SWCS  Window  Help

y : Startup.s* I - X
. Options for Targst Target 1. Al+F7 | Help |
| Yalue
es in Bytes)
Open Map File
Febuild all Earget Files WPE Clock = CPU Clack | 2
i Build barget F7 #ZLE Pin = CPU Clock | 4
: =
cion =]
n 2
Ird
MC) F
. zard /
= ﬁ Manage Components. .. v nxJ
Show Include File Dependencies
I Configure target options Simula -
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Step 11: Configure Target, Output and Linker options as shown below

Target

Options for Target ‘Target 1°

NP [founded by Philips) LPC2123

— Code Generation

Device Target IDutputI Listingi Llzer l C.-"I:++I Hzm I Linkeri Debugl Utilitiesl

tal (MHz): [10.0 IﬂHM-MDdE ..:J
Operating sustem: iNone _:j ™ Use Crass-Maodule Optimization
[T Use MicrolIB [~ Big Endian
I Use Link-Time Code Generation
— Read/Only Memaory Areaz — Readwiite Memory Areas
default  off-chip Start Size Startup default  aff-chip Start Size Malnit
I ROMI: | | a ™ ReMl | [ =
™~ ROM2: ] | ~ ™ Ramz | [ r
I~ ROM3: | | i ™ RaM3: | [ r
or-chip on-chip
M IROMT; |00 | 040000 5 [V IRAM1; |T%40000000  |0:4000 r
I~ IROM2 | | i ™ ImamMz | [ r
[0]8 I Cancel Defaults_l Help |
Output

Select Folder for Objects... |

De’-.ficel Target Output IListingI Uszer I C;-'C++I Szm I Linkerl Debugl Utilitiesi

Hame of Executabls: !SBF“P'E

% Create Executable: 45
W Debug Information
v Create HEX File

¥ Browse Information

" Create Librany: %S ampl

ample

e LIB

[~ Create Batch File

Cancel

Defaults

Help l

I:._.u
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= Options for Target "Target 1°

Device ! Target I Dutput'] Listing I Uzer I CAC++ ! s Linker I Debug i tilities I
M Uze Memory Layout from T arget Dialog ] f
[T Make Bw Sections Pozition Independent B0 Base: ||jH:j{_‘;gU:j{_‘,;jﬁ
[T Make RO Sections Position Independent A Base ll'ij.m[‘iUU[][‘:GD =
[T Don't Search Standard Libraries -
[v Feport 'might fail' Conditions as Errors disable /arnings: l
Reslle: [} =]
il
Misc
controlks
Linker |-device DARMP ®.o --strict --scatter 'S ample.sct'' o~
control | --autoat --summany_zkderr --info summanzizes --map --wref --callgraph --zumbols ===
=tring |
T e I
i

Add Source Files to Project

Step 12: Right click Source Group 1 to add C file to source group

File Edit Wiew Project Flash Debug  Peripherals Tools SWCS  Window  Help

o .
- M e T )

LoAD

E4  Target1

AN Options for Group 'Source Group 1'... Ale+F7

Open File

Cpen

Open Mar

Rebuild all target files
Build target F7

Elpr... |€F6a..

= Add Group...
Build Output - - = ; - -
| Add Files to Group 'Source Group 1'... |

v o X

] Femove Group 'Source Group 1' and its Files

‘j' Manage Components. ..

Show Include File Dependencies

#dd Files ta current Project Group Simulation
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Eile  Edit :
Look in: | (. Sample ] - cF B~
zample B
File name: l$am|:ule li_l
Files of type: | C Source file (" c) o =
Sime .-

Step 14: Now the c file gets added to the Source

[ sample - pVisiond
Edit

Wiew  Project  Flash  Debug

Peripherals

Toaols  SWCS

Window  Help

File
e s 289 0 o W N il
L L L L e AN R

s .

'E]':@ Target 1 1
=475 Source Group 1
Skartup.s

¥] sample.c

| e, [@e[0ar. [ 025 ]

[ sample.c* l

P

Sir -

37
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Step 15: Type the code

Sample - p¥ision4

File Edit Wiew Project Flash  Debug  Peripherals  Tools  3vCS  Window  Help
HRl=1" - TEY SN W) iz 16 8 s s D08 06
@ ; w;" %’?{ Target 1 '3:{ ﬁ ﬂd
Project ¥f-'31'=-:§€:| sample.c* ] v X
r—_ﬁ Targek 1 01 #include<lpezluxx. hs :i
[=1+E5 Saurce Group 1 02 int i,3,k:
)| Startup.s 03 woid Delay(void) ;
| sample.c 04-: int main()
05
DE_ IOODIR = QXFFFFFFFF; A% et port pins P0O.17,D0.18,P0.19 a5 0/D #/
oz IOOCLE = OXFFFFFFFF;
08  whileil)
03 i
10 ICOSET= OX000EOQOOO; A% Set o port pins at Jogic high state £y
11 Delayi): S* Wait for sometime #
12 IOOCLE= OXOO0EOOOO; A% et port pins at logic low state ¥4
13 Delavi): A% Wait for sometime #
14 3
1=
16 woid Delay(]
12
16 for(i=0;1i<250;1i++)
19 for(j=0:3<500:3++) ;
2}
el X
]EIP. &b [Oy1. | 1R | ][4 >

Sirnlakion

Create HEX File

Step 16: Click the build icon (encircled in figure) to build the project. Errors (if any) get listed in the

Build output

be generated in the project folder

Build Project

Build option can be taken from Project > Build Target.

|Sample - pVision4

window. Correct them and build again. On successful building, the hex file will

Eile Edit ¥iew Project Flash  Debug  Peripherals  Tools 3WCS  wWindow  Help
) P E i Ui | v B @ e O
%2 Target 1
vax v x
Build (F ! -
: - 01 #include<lpollxx.h> S
] Build tar_g_et files 82 I . e
03 void Delay (void) ;
04 dint maini)
05 4
05 ICODIR = OXFFFFFFFF; A% Set port ping P0O.17,P0.18§,P0.19 as 0/2 %/
oy . IOOCLE = OXFFFFFFFF;
08 whileilj
I
10 - IOOSET= OX000EQOOO; A% Set port pins at Jogic high state £
e Delay(): £* Wait for sometime €4
‘I2 IOOCLE= OXOOODEOOOO; A% Set port ping at Jogic Jow state £
13;' Delay(l: A% Wait Ffor sometime £
i
i ) 2
Er. (e (0s1 | F ] (L] | 3
—_— —
Build target files Simulation
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Now the corresponding hex file of the program will be generated inside the working folder in the name of the
project that we created. When you build an application with syntax errors, Keil pVision4 will display errors and
warning messages in the Build page/Build output . A double click on a message line opens the source file on
the correct location in the Keil pVision4 editor window. In this example the Hex file is Sample.hex. This file will
be available in the folder Sample.

[¥ Sample - p¥isiond

File Edit Miew Project  Flash  Debug  Petipherals  Tools  5WCS  Window  Help

RRE= RN - RN SRR . . 0 AK: = /29 AN ) P TR NRC SR
’ £ 2t | Y | Tage SN -
Y'JJ'X:H ’ sample.c l b
(=124 Target 1 01 #include<lpcZixx.h> =
=425 Source Group 1 02 int Ty sk
Startup-s 03 void Delay(woid) :

i sample.c 04 int main()

05

06 ICOLDIE = OXFFFFFFFF: FEiE et port plns AR DR, DAY as 04D AR
Elr. (@G (0a1 | 8BF] [« | ,
Build Cutpak
assenbling Startup.s... Ll
compiling sample.c. ..
linking... |
Program Size: Code=928 RO-data=3Z Ri-data=1Z ZI-data=1zZ&0 =
"Sample.axf" - 0 Error(s), 0O Warning(s). _

el

Euild target: files Simulation

SETTING UP ARM LPC2129 mini

Now the code can be flashed to the controller in the board,
Note the following jumper connections
*  Select the power source as USB cable or DC source
* Select USB or serial port using jumpers J7 & J9 for flashing the code
Both jumpers on bottom side means USB programming
Both jumpers on top side means RS232 serial programming
*  Select mode using programmer switch
In manual mode, insert ISP jumper and press reset button before programming
In auto mode, leave it open and proceed to programming

39
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PROGRAMMING STEPS

Now power up the board. The power LED(red LED on the board) glows. Open Flash Utility. Select the correct
COM port recognized by PC and if its more than COM5 change it to any any lower COM port in Device Manager
and select any suitable baud rate. Also select XTAL Frequency as 10000kHz

ki LPC2000 Flash Utility

File Buffer Help

m LPC2000 Flash Utility V2.2.3

- Flazh Prograrming - Eraze / Blank ~ Communication-
Filename: Connected To Port:

i Blark Chack # Entire Device icgmg: .i

; b - Use Baud Rate:

Ipload ta Flash . 119200 vi

{7 Selected Sectors
after Upload Start Sectar: I 0

Eraze : m
Compare Flazh Manual Reset po— R = Time-Out [zec]: I_E
- Device Use DTR/ARTS
Device: = g for Rezet and
ILF'E21 29 ; Read Part ID.; I B oot Loader
KTAL Freq. [kHz]: imggg Device D Boot Laader ID:; Selection

Step 17: Open the desired hex file

RIX] [- | X]

£l Laak in: iﬁf} zample :j dm =i Ed-
B .
] | 2 sample. hesx
—Flash My Recent e s
Docurments
ale -
Dezktop Baud Fate:
| ’> |[sec]:! 5
—N My Documents
~Devig =T TR/RTS
Qsl zet and
3 Loader
=Tal My Computer 5

My Metwork  File name: |$~3|TII3|E j [_.EIEET_I
Flaces
:J Cancel |
g

Files af type: |HE‘.'H Filez [ hex)
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Step 18: Read device ID
If auto mode is selected, simply clicking the ‘Read device ID’ button will read the ID. But in
manual mode, press reset switch and click

i< LPC2000 Flash Utility

File Buffer Help

m LPC2000 Flash Utility v2.2.3

- Flazh Programming < - Eraze / Blank - <~ Communication -
Filename; ) _ Connected To Part:
ChDocuments and Settingziwezer RHYDOT14 - L | Blark Check * Entire Device iCDMS: v;
" Selected Sectors
h e - |se Baud Rate:
M E after Upload Start Sector; I 0 1370 =
Erase I———
Compare Flash Manual Reset | = || adiena 14 Time-0ut [sec] i 5
- Device T Use DTR/RTS
Device: || pro oy T Part |0 22005267 i Eéﬂ?.?;ﬁd
ATAL Freq. [kHz]: ooon iDewvine |0 1 ERET Selection
[read aut the part 1D and boot Ioader [} DF the target device|

é'h;ci'ﬁiﬁ_s uccessf:lliy

Step 19: Click ‘Upload to Flash’

i LPCZ000 Flash Utility
File Buffer Help

m LPC2000 Flash Utility V2.2.3

~ Flagh Programming ~Eraze / Blank — Communication

Filename: ) _ Connected To Part:
C:ADocuments and Settingshuser RHYDO14 . I 1+ Entire Device IIIIME: v;

A Dheck " Selected Sectors

- Euecute Code = g Baud Rate:

i Upload to Flash i e I‘IEI2EIEI v;
! : after Upload : Start Sector: d
rase l—-—

Compare Flash M anual Reset | | ‘Radoedon 12 Time-Out [zec] I 5

~Device Use DTR/ARTS
Desice: B Part ID:[33685267 v gﬂémsneatdir:d
#TAL Freq. [kHz] i 10000 Drevice ID Boot Loader 101 70 Selection

Frogress:

-Llploading to LPC2000 Rab and Copying to Flazh Memary

After successfully flashing the code into the controller, remove ISP jumper if programmed using manual mode
and reset the board. Also ensure that all the necessary jumpers to get the desired output are shorted.
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/O DISTRIBUTION

USERS GUIDE )

4.1. PIN DISTRIBUTION OF ARM LPC2129 MINI DEVELOPMENT BOARD

1 P0.21 110 PWM5/BUZZER

2 P0.22 /0 LCD(D1)

3 P0.23 /0 RD2/CAN RXD

4 P1.19 /0 LCD(E)/TRACEPKT3

5 P0.24 /0 TD2/CAN TXD

6 VSS - GROUND

7 VDDA - 3V3

8 P1.18 /0 LCD(R/W)/TRACEPKT2

9 P0.25 /0 RD1/(N/C)

10 TD1 /0 CAN TRANSMITTER OUTPUT

11 P0.27 /0 ADO.1/(N/C)

12 P1.17 110 LCD(RS)/TRACEPKT1

13 P0.28 /0 ADO.1/TEMPERATURE SENSOR

14 P0.29 /0 ADO0.2/POTENTIOMETER

15 P0.30 /0 EINT3/AD0.3/(N/C)

16 P1.16 /0 TRACEPKTO/(N/C)

17 V18 - 1V8

18 VSS - GROUND

19 P0.0 /0 TXDO/PWM1/ZIGBEE/MAX232(T2IN)/ CP2102(RX)

20 P1.31 /0 TRST/JTAG

21 PO.1 110 RXDO/PWM3/ZIGBEE/MAX232(R20UT) /
CP2102(TX)

22 PO.2 /0 SCLO /(N/C)

23 VDD - 3v3

24 P1.26 /0 RTCK/JTAG

25 VSS GROUND

26 P0.3 /0 SDAO/(N/C)

27 PO.4 /0 SCKO/ADO.6/(N/C)

28 P1.25 /0 EXTINO/(N/C)
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29 P0.5 /0 MISO0/ADO.7/(N/C)
30 P0.6 /0 MOSIO/(N/C)
31 PO.7 /0 PWM2/SSELO/(N/C)
32 P1.24 /0 SERVO MOTOR/TRACECLK
33 PO.8 /0 TXD1/PWM4
34 P0.9 /0 RXD1/PWM6/EINT3
35 P0.10 /0 RTS1/(N/C)
36 P1.23 /0 LCD(D7)
37 PO.11 /0 CTS1/(N/C)
38 P0.12 /0 DSR1/(N/C)
39 P0.13 /0 DTR1/(N/C)
40 P1.22 /0 LCD(D6)
41 PO.14 /0 DCD1/EINTL/SWITCH SW1/ISP
42 VSS - GROUND
43 VDD - 3v3
44 P1.21 /0 LCD(D5)
45 P0.15 /0 R11/EINT2/SWITCH SW2
46 P0.16 /0 EINTO/SWITCH SW3
a7 P0.17 /0 SCK1/LED1
48 P1.20 /0 LCD(D4)/TRACESYNC
49 Vak: - 1V8
50 VSS - GROUND
51 VDD - 3v3
52 P1.30 /0 TMS/JTAG
53 P0.18 /0 MISO1/LED2
54 P0.19 /0 MOSI1/LED3
55 P0.20 /0 EINT3/SSEL1/(N/C)
56 P1.29 /0 TCKIITAG
57 RESET - RESET
58 VSSA-PLL - GROUND
59 VSSA - GROUND
60 P1.28 /0 TDIIJTAG
61 XTAL2 - CRYSTAL
62 XTAL1 - CRYSTAL
63 V18A - 1v8
64 P1.27 /0 TDO/JTAG
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TECHNICAL SUPPORT

If you are experiencing a problem that is not described in this manual, please contact us.
Our phone lines are open from 9:00 AM - 5.00 PM (Indian Standard Time) Monday
through Saturday excluding holidays. Email can be sent to support@rhydolabz.com

DISCLAIMER

Copyright © Rhydo Technologies (P) Ltd.

Allrights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner. The information presented in this document does not form part of any quotation or
contract, is believed to be accurate and reliable and may be changed without notice.

Contact Us

Rhydo Technologies (P) Ltd.

(An 1SO 9001:2008 Certified R&D Company)

Golden Plaza, Chittoor Road, Cochin - 682018, Kerala, India.

Tel: 0091 484 2370 444, 2371 666, Cell: 0091- 99466 70444

Fax 0091484 237 0579, Email: info@rhydolabz.com, sales@rhydolabz.com
For more information please visit: www.rhydolabz.com
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