User Manual For ET-ARM BASE2103/2106 E H[

ET-ARM BASE2103/2106

ET-ARM BASE2103 which 1s Board Microcontroller
ARM7TDMI-S Core family uses Microcontroller 16/32-Bit
48 Pin low power type to be permanent MCU on board
and uses MCU No.LPC2103/2106 from Philips. Board is
designed a small size and easy to apply for various
project works. MCU is arranged with necessary
components as ETT Port 10PIN and uses Power Supply as
+5V. Moreover, GPIO can support signal 5V. There 1is
Connector UARTO (RS-232) 2 Ports for Download Hex
File and using as RS232 Serial Port Communication for
Program Application.

Specifications of Board if using LPC2106

" 16/32-Bit MCU ARM7TDMI-S family No.LPC2106 from
Philips

" Crystal 19.6608 MHz; MCU can collect data
maximum high speed 58.9824 MHz if using with
Phase-Locked Loop (PLL)internal MCU

® Support In-System Programming (ISP) and In-
Application Programming (IAP) through On-Chip
Boot-Loader Software of Port RS232-1

® 1 Port JTAG 20PIN for Real Time Debugging
" 1 Port LCD standard ETT 14PIN

" 4 Port GPIO 10PIN standard ETT

" 128KB Flash Memory and 64KB RAM

® +5V Power Supply

" Maximum 32 I/0 Pins GPIO (only GPIO supports
signal 5V) Pin GPIO can Dbe wused with other
functions as following;

¢ SPI 1 Channel
¢ I2C 1 Channel

** UART Full-Duplex 2 Channel; RS232-1 and
RS232-2 standard 4 Pin ETT

** Timer 32-bit 1 Channel (7 Input Capture / 7
Output Compare)

** Watchdog Timer
* Real Time Clock
** PWM Output 6 Output
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Specifications of Board if using LPC2103

" 16/32-Bit MCU ARM7TDMI-S family No.LPC2103 from
Philips

" Crystal 19.6608 MHz; MCU can collect data maximum
high speed 58.9824 MHz if using with Phase-Locked
Loop (PLL) internal MCU

B Support In-System Programming (ISP) and In-
Application Programming (IAP) through On-Chip
Boot-Loader Software of Port RS232-1

" 1 Port JTAG 20PIN for Real Time Debugging
" 1 Port LCD standard ETT 14PIN
" 4 Port GPIO 10PIN standard ETT
® 32KB Flash Memory and 8KB RAM
B RTC (Real Time Clock) 32.768KHz with Battery
Backup +3V
® +5V Power Supply
" maximum 32 I/0O Pins GPIO (only GPIO support
signal 5V)Pins GPIO can be used with other
Functions as following;
** SPI 2 Channel
% I2C 2 Channel
** 8-Channel 10 Bit A/D Converter
** UART Full-Duplex 2 Channel; RS232-1 and
RS232-2 standard 4 Pin ETT
** Timer 32-bit 2 Channel (7 Input Capture / 7
Output Compare)
** Timer 16-bit 2 Channel (3 Input Capture / 7
Output Compare)
** Watchdog Timer, PWM Output
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Structure of Board ET-ARM BASE2103/2106
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No. 1 and 3 is Port Communication RS232-2 and RS232-1
respectively.

RS232-1 RS232-2
1l]2]]3]]4 1l]2]]3]]4
o o
> AV > AN
X =4 < Z
T R 20 P 2 20

e No. 2 is Set Jumper as Enable or Disable signal
GPIO of P0.8 and P0.9 to be RS232-2 or GPIO.

__le o]
__le ®]
ENA/DIS ENA/DIS
Select Jumper For RS232-2 Select Jumper For GPIO
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e No. 4 and 6 is Switch RESET and LOAD
respectively.

e No. 5 and 7 is LCD Connector 14PIN and VR-10K for
contrasting the brightness of LCD Monitor
respectively. Circuit and Signal 1is arranged as

following;
3V
oK wee [0 [ | e
e & s | L O fvo
iOl 2CGND EN I:l I:l RW
3 4 R 0 O
ols 6o " >
LA os [ [ | o2
[D 0 10 |02
(POl 11 12 oY os | L L e
DTo 13 14lo or | 7 [ | s
ET-CICD j—

ET-CLCD

e No. 8, 11, 16, and 18 is GPIOO is divided into 4
Ports and has 8 Bit per Port, totally 32Bit (only
GPIO can support Signal 3.3V and 5V).

P0.0 |:| |:| PO.1 P0O.8

|:| |:| P0.9
P0.2 |:| |:| P0.3 PO.10 |:| |:| P0O.11
P0.4 |:| |:| P0.5 P0.12 |:| |:| P0.13
P0.6 |:| |:| P0.7 P0.14 |:| |:| P0.15

+3V3 |:| |:| GND +3V3 |:| |:| GND

PORTO[0..7] PORTO[8..15]

P0.16 I:l I:l P0.17 P0.24 I:l I:l P0.25
P0.18 |:| |:| P0.19 P0.26 |:| |:| P0.27
P0.20 I:l I:l P0.21 P0.28 I:l I:l P0.29
P0.22 |:| |:| P0.23 P0.30 |:| |:| P0.31
+3V3 |:| |:| GND +3V3 |:| |:| GND

PORTO[16..23] PORTO0[24..31]

Figure displays the Signal GPIO arrangement of all 4 sets.
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e No. 9 is Crystal Oscillator 32.768 KHz for RTC (only
version LPC2103).

e No. 10 is MCU ARM7TDMI-S LPC2103 or LPC2106 from Philips.
e No.1l2 is Crystal 19.6608 MHz for MCU

e No. 13 is Set Jumper for selecting RUN Mode or Debugging
Mode

__Ie o

RUN/DEB RUN/DEB
Set Jumper as Run Mode Set Jumper as Debug Mode

® No. 14 is JTAG Connector 20PIN for Interfacing with JTAG
Debugger. Circuit and Signal are arranged as following;

+3V3

_ VTref |:| |:| VTarget
8
i TRST D D GND
TDI D D GND
+VTref: +VTarget
P0.27 TRST ; 4218 GND ™S I:l I:l GND
: TDI GND
P0.30 5 6 O -
T™S GND
T2 Ok T B G - TCKI| | | | GND
RTCK 11 12 o
P0.31 Eg% 13 140 ggg RTCK |:| |:| GND
RSTH# 15 16 o ,
—0 17 18 |O gﬁg 1 TDO D D GND
—0 19 200
T rest | [ [ | oo
5 = NC |:| |:| GND
=
NC I:l I:l GND

= ARM JTAG Pin Connector

e No.15 is Connecting Point of Power Supply +5V and GND for
supplying only DC+5V into Board. The Connector 1is
arranged as the picture below.

+VIN

+5V
GND

e No. 17 is red LED to display status operation of Power
Supply.
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To Download Hex File into MCU of Board

We use program “LPC2000 Flash Utility V2.3.3” of Philips
to Download Hex File into Flash Memory of MCU internal board
and we can download this Program free without any charge from
www.semiconductors.philips.com. In this case, 1t communicates

with MCU through Serial Port of computer PC.

The procedure to Download HEX File into MCU

1.

Interface Cable RS232 from RS232 Serial Port of PC with

Board RS232-1.

. Supply Power +5V into Board and we can see red LED (PWR)

is in status ON.

. Run Program LPC2000 Flash Utility of Philips and it will

display window as in the picture below.

. Set configurations of program into Board ET-ARM BASE210x

from ETT as shown in the picture below.

< EPC2000"Flash Uity
File Buffer Help

m LPC2000 Flash Utility V2.2.3

Flazh Programming Eraze / Blank 1 - Communication

Filename: Connected To Port;

{» Entire Device COM1; hd

Bz Bz (" Selected Sectors

Use Baud Rate;

Hrloarto Flsch — e Start Sector: ’— #8400 :|v
Compare Flash @ | —fase EndSector. | 14 Tzt | B
Device . @ Use DTR/RTS
pevie m Fead F'artlD:'i I fBD;E:T_Soe;daer:d
WTALFreq [kH2l [3gg0 Device ID BootLoader D] Selection

1) Select number of COM Port 1is corresponding with the
truly usage, for example, select number as COMI.

2) Set Baud Rate wvalue as 4800 - 38400 or setting the
standard speed as 9600.

3) We can not select MCU in the Device blank; Program
will display number of LPC2103 or LPC2106
automatically. (depend on the permanent MCU on
Board) when we command Read Device ID successfully.

4) Set Crystal Oscillator wvalue to be corresponding

with the truly usage internal Board, use KHz to be
unit of wvalue and do not set more than 5 units. In
this case, we set it as 19.6608MHz that equals
19660.
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ETT

5) Click Button

Read Device ID to communicate with CPU

and it will display message to welcome to Boot Mode
as in the picture.

LPE2000 FlashrOtility - Resel Messdge

Flease reset wour LPCZ000 board now and then press QK

6) Press Switch RESET and LOAD on Board ET-ARM BASE210X

to Reset

MCU

following;
"= Press Switch LOAD for a while.

= DPress

pressing.
= Release Switch RESET but Switch Load remains

pressing
= Finally,

“OK” .

running

Switch RESET and

Release

in

Switch LOAD

LPE2000 FlashrOtility - Resel Messdge

Flease reset wour LPCZ000 board now and then press QK

7) When we can communicate with CPU
will display window that

@

shows

the

Mode Boot

Switch Load

and then

successfully,

Loader as

remains

click

it
information of

Part ID and Boot Loader ID as in the picture below.

i LPC2000 Flash Utility

File Euffer Help

PHILIPS

Flazh Proaraniming

Filename;

|AF!M Froject ET-2RMPGRIO_1WGRIOLhes ...

LPC2000 Flash Utility V2.2.3

Erasze / Blank

Upload to Flash

&

|start the upload of the hex file bo device Flash memnrﬂ

T T TS T

Device

Device: l—_|
ATAL Freq. [kHz] 19860

Q

Read Part (D Succeszsiully

@ Blank. Check.

Eraze

* Entire Device
™ Selected Sectors

Start Sector:
End Sectar:

&

Part [D:
Bioot Loader D:

Conmmunication

Connected To Part:
COM1: v

Lze Baud Rate:
38400 v

Tire-Out [zec]: |_5

Uze DTR/RTS
- for Rezet and

Bioot Loader

Selection

8) Select HEX File that we want to program into MCU.
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9) Click “Upload to Flash” and Program LPC2000 starts
Download data into MCU instantly and we can notice
at Status “Uploading to LPC2000 RAM and Copying to
Flash Memory” as in the picture below. In this step,
we must wait for the operation of program is
completely and we can notice at Status “File Upload
Successfully Completed”

ki LPC2000) Flash Utility

File Buffer Help

EI:]]I[:E LPC2000 Flash Utility Vv2.2.3

Flash Programming Eraze / Blank, Communication
Filename: ) ) Connected To Port:
|4RM ProjecthET-ARM7AGRIO_TNGRIO L hex .. Blank Check = Entire Device COMT: M
" Selected Sectors
Uze Baud Fate:
i Uploadto Flask I 238400 -
rase l—
Cornpare Flazh ‘ — | EndSector Tirme-Out [sec]: |_5
Device Usze DTR/RTS
Device: ; for Reset and
Fh_aad Fart ID: r Boot Loader
#=TaL Freq. [(kHzl 19560 Device 1D Baat Loader ID- Selection

Progress:

_@‘\

Sending Data to Rakd

when operation of Program is completely, press Switch
Reset on board and MCU starts run as the downloaded program
instantly

ETT CO., LTD o
1112/96-98 Sukhumvit Rd., Phrakanong, [:][][

Bangkok 10110 THAILAND www.ett.co.th
Tel : (662) 712-1120 Fax : (662) 3917216

E-Mail : sale@etteam.com

Website : www.ett.co.th, www.etteam.com
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