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Programming Examples (i) 2022
L&R Ing. CL2bm1 CPU Board

L&R Ingenieria - Rev. 1c 12-06-22 - Rafael Oliva

1. INTRODUCTION

The CL2bm1 semi-industrial board module from L&R Ing. (Figure 1) is an Atmel — AVR (now Microchip) based unit, which is
usually fitted with the ATMega1284P [ref00] microcontroller @ 14.7456 MHz. It can be programmed in C using the Codevision AVR
compiler [ref01], the C/C++ Avr-gcc compiler [ref02] using IDEs such as Microchip Studio [ref03], Microsoft Visual Studio Code with
PlatformlO plug-in [ref04] [ref05], or the classical Arduino IDE[ref06]. The latest boards are provided with a pre-loaded, modified
Optiboot [ref07] bootloader which works through the COMO port (if native RS232 is available) or via a standard RS232-USB
adapter. In-circuit programming is also possible through a standard AVR 6-pin connector and AVRISP Mkii [ref08] or compatible
USB programmers. The board is not fully Arduino-compatible in pinout but a great number of functions and libraries work on it “out
of the box”. A TCXO DS32kHz chip keeps an accurate timing coupled with a standard PCF8563 Real Time Clock IC. A low-dropout
LM2937-5 regulator supplies power for the circuit from an external source between 7 and 25 Vdc. Consumption is typically 0.05 A
@ 12.8 V. A complete schematic diagram can be downloaded from [ref21] https://qithub.com/LyRIng/CL2bm1/tree/master/schem
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Figure 1 - Photo of CL2bm1 board

2. BLOCK DIAGRAM AND PROGRAMMING MODEL

2.a Block Diagram: L&R Ing. CL2bm1 boards were designed from 2009 to 2010, and have been reliably in use in many
applications mainly for data logging and other control functions [ref09, ref10], usually teamed with the peripheral M4/E [ref11] board
and with the METEO board/module [ref12]. The block diagram of the board can be seen in Figure 2.
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Figure 2 - Block diagram of the CL2bm1 board

Newer boards are fitted with the ATMega1284P (formerly Atmel / now Microchip) controller, with 128 KB of Flash, 16 KB of RAM, 4
KB of EEPROM and two serial ports, running at 14.7456 MHz from an external crystal oscillator. Their main components are:

a) Power supply with LDO regulators for +5y 3.3V, up to 16V input (8-12V recommended).

b) Analog inputs for onboard 10-bit ADC

¢) 4-contact membrane keyboard interface

d) Character LCD interface.

e) 12C expansion port and PCF8563 Real Time Clock with DS32kHz TCXO.

f) Industrial SD card interface

g) Serial RS232, RS485 and socketed USB module (FT232).

h) 12C PCA9538 /0 port

12C bus communications are used to communicate with auxiliary boards based on PSoC-1 family of microcontrollers. The most
common board is the already mentioned M4/E. This board also offers an I/O interface for the PCA9538 device.

2.b Programming model The ATMega1284P controller on CL2bm1 can be programmed in C or C++ using compatible cross-
compilers. The examples in Section 3 will use CodevisionAVR from HPInfoTech [ref01], only available for Windows 7-10. Future
examples will use VSC+PIO [ref04] [ref05], and the classical Arduino IDE[ref06], all available also on Ubuntu to show slight
differences. Programs are compiled on a standard PC and downloaded to the board via:

a) The pre-loaded, modified Optiboot [ref07] bootloader mentioned in Section 1, which works through the COMO port.

b) A 6 pin ISP connector, using the low cost USB ATAVRISP2 interface from Atmel. Field upgrades and EEPROM saving are
straightforward. New or different bootloaders can also be programmed with this method.

The CL2bm1 programming interface is shown on Figure 3. The 8 ADC channels are general purpose 10-bit resolution using the
internal AVR SAR analog to digital converter [ref13]. If greater resolution is required, 3 13-bit ADC inputs are available on the M4/E
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expansion boards. The serial COMO port can be routed to the FT232/USB module or towards the half DS14C232 interface (see
schematic [ref21]), COM1 can be routed to the other DS14C232 half or to an RS485 (DS3695) interface with optional hardware
Driver Enable circuit. Future examples will show how this interface works.
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Figure 3 — Programming model of the CL2bm1 board for ATMega1284P

See APPENDIX | for typical Jumper Settings on CL2 board. In the following examples we will use:

Example1: (/blinkled) OLED output, which as seen is mapped to PD.5 port as output, blinks LED by using simple blocking delays.
This example uses only the drivers/bsp routines (BSP stands for Board Support Package, usually low level hardware access
specific to each board)

Example2: (/serialanalog) In Example1, adds use of the COMO - RXDO/TXDO serial port as a terminal at 19200,N,8,1 mapped to
PDO0./PD.1 and from there to the RS232#0 adapter using the /drivers/uart0 version (see subdirectory /doc in this driver for
documentation). A low cost - general purpose RS232 serial to USB (e.g. Manhattan) converter is supposed to be available. An on-
board FT232 to USB adapter can be installed, but is rather expensive. This example also uses the /drivers/adc/adctimer1 (see
subdirectory /doc in this driver for documentation).

Example3: (/lcdserialanalog) It builds on Example 2 and adds the alphanumeric LCD interface shown in Figure 3. This example
uses the low level /drivers/lcd/lcd4x20 routines, but configured for a simple 2x16 LCD. It also uses a higher level /modules/display
set of routines, which “isolates” the display requirements from the specific display hardware.

The examples seek to strictly follow the In-House C Coding Rules (IHCR) as stated in :
[ref22] https://github.com/LyRIng/InHouseCCodingRules
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3. EXAMPLES

These examples are prepared to be used with the Codevision AVR IDE/Compiler [ref01]. The program compiler is not free but
relatively low-cost, very compact and efficient. A size-limited free version can be downloaded from: http://www.hpinfotech.ro/cvavr-
download.html. The examples can be downloaded directly as .zip or by cloning the repo at
https://github.com/LyRIng/CL2bm1

If Microchip Studio [ref03] is installed (a much bigger program), a demo version plug-in of the Codevision AVR can be downloaded
into Microchip Studio = Tools—> Extensions and Updates (Online) as in Figure 4, to use the examples with no changes:

3 stan page - Microchip St Advanced Mode ¥

file  Edit \;‘ev: QVA“G_!Xo ASF.‘.P'meu Debug Toois. wmiw Help | ‘ : . RN

Extensions and Updates

StartPage # X Z
g b Installed Sortby: Relevance
S V CodeVisionAVR V3.37 Evaluation e
VR C Compiler and CodeWizard extension for the
Microchip/Atmel Studio 7. Supports the Microchip/At

O Mmoo

g

Start

4 Microchip

Search Results

Device
Toolchain
Tools
Training
Utilities

Figure 4 — CodevisionAVR as extension of Microchip Studio

3.a Example 1/ blinkled: This simple program simply blinks the OLED general purpose on-board LED. This example uses only
the drivers/bsp routines (BSP stands for Board Support Package, usually low level hardware access specific to each board), to turn
on or off the OLED output, which is mapped to PD.5 port as output, and uses simple blocking delays.

The directory structure is similar for all examples and is shown in Figure 5. The /test/blinkled1 directory has the project files
generated via the Codevision / IDE compiler (*.prj is like a visual version of Makefile). If an automated test tool is used the testing
files (e.g.Ceedling) will also be included in /test. Project-generated files are excluded from the repo with a specific .gitignore, but
are regenerated when the example is rebuilt on your machine. The /drivers directory holds the specific low level routines (here only
Ibsp) and the /src/main.c and /inc/main.h files hold the user program.

v 70 Files E:\cvavr328\Work3\CL2(2022)\examples\cvavrexamples\blinkled\ on [Main]
v 37 Files test
v 37 Files blinkled1
14 Files Linker
10 Files Obj
|1 T7Files [7 Files]
3 Files Exe
3 Files List
0 Files Debug
v 27 Files drivers
v 27 Files bsp
21 Files test
3 Files inc
3 Files src
0 Files doc
v 3 Files inc
| | 1Files main.h
| ] 1Files mainh~
|| 1Files main.hc
v 3 Files src
|| 1Files mainc
| | 1Files mainc~
| ] 1Files main.cci

0 Files doc
Figure 5 - Example 1 directory structure
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3.a.1 Example 1 listing: This program is quite elementary but can be used to ensure that all board jumper settings (APPENDIX
1) and interfaces are correct and that the compiler is working as expected.

/****************************************************************************

* x

** to use Doxygen

* %

@brief main() Blinkled function - Turns OLED on/off Version 1.2 5.03.22
@param None

@Qretval none

* % X

* %

**/

void main(void)

{
// CL2 board configuration
// in /drivers/bsp
CL2Board_init (CLZBOARD_S IMPLE) ;

// Simple OLED blink with blocking delays
for (;;){
// in /drivers/BSP
CL2Board setOLED() ;
CL2Board delay ms(ONE SEC DELAY MS);
CL2Board clearOLED() ;
CL2Board delay ms(HALF SEC DELAY MS);

}
Listing Example 1

3.a.2 Using CodeVision AVR: Open the IDE and navigate in the downloaded repository on your local machine to
lexamples/blinkled/test/blinkled1, and open the blinkled1.prj project File, as in Figure 6.
£X CodeVisionAVR

File Edit Search View Project Tools Settings Help

@ v b X X |03 -, X Bl(OIZEEFY 884 @-0-& O @@=
HEdon8 L2320 v 004 2. 48D0E60. BEGHOD 10N,
- ksl || & ﬂ b £X Open x
Code Information > ix —
J ! Buscaren: [ | binkled! Y @@
* Nombre : Fecha de modificacién Tipo
Debug 12/03/2022 8:29 Carpe
Sccealiipaio Exe 12/03/2022 11:19 Carpe
- Linker 12/03/2022 11:19 Carpe
List 12/03/2022 11:19 Carpe
Escritorio Obj 12/03/2022 11:19 Carpe
- sxblinkled'l.prj 12/03/2022 11:53 Code
"
Bibliotecas
Este equipo
i < >
Red
Nombre: |binkled1 py v [ ]
Tipo C Compiler project files (* pri) x> Cancelar

Figure 6 — CVAVR Opening Example 1 project
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With File—> Open the contents of the source files can be reviewed, see Figure 7.
£X CodeVisionAVR - E\cvavr328\Work3\CL2(2022)\examples\cvavrexamples\blinkled\test\blinkled 1\blinkled1.prj
File Edit Search View Project Tools Settings Help

I EATET LY & & 4= 1P = X EBlI&ZESry I 8589 o0-

Mo a Sttt ov oed 2 B AMGODE SO, IEE GBI
@ B 65| 1 [Elle

l'::_: Code Mavigator bsp_cl2.c bsp_cl2.h =N main. h Notes

'E\!’p' CodeVisionaWR i " nplesh wamplestblinkled
(=~ ] Project: blinkled1
g Notes
i~ i bsp_cl2e g 52 B|void main(veid)
o] ) main.c 59 E{
T ",,.Hea::rsc'% &0 // CL2 board configuration
i1 dE:i-y.h. 61 // in fdrivers/bsp
0 ioh €2 CLZBoar'd_init(CLzBOARD_SIMPLED;
/iy mainh 63
1 megal2Biph 64 // Simple OLED blLink with blocking delays
-~ megal284p_bitsh 65 B for(;;){
8 sk 66 // in /drivers/BSP
| stdioh &7 CL2Board_setOLED();
| stdlib.h 68 CL2Board_delay_ms(ONE_SEC_DELAY_MS);
ol stingh 3 CL2Board_clearOLED();
i-{g) List Fles 70 CL2Board_delay ms(HALF_SEC_DELAY MS);
blinkled1.asm
| blinkled? st Il }
| blinkled! map 72
|| Other Files 73| ||}
74

Figure 7 — Navigating the Example 1 project
Navigate in the main menu to Project->Configure, which works as a visual Makefile, the settings tell the compiler to use the .c
files listed there under Files, and the compiler options under C Compiler to use the CL2bm1 board as in Figure 8.

[E= Configure Project blinkled1.prj X | Configure Project blinkled1.prj X
Files  C Compiler Before Buid After Build Files CCompiler Before Build After Build
Input Files  Qutput Directories Code Generation  Advanced Libraries Messages Globaly #define  Paths
=1 E\evawr328\Work \CL2[2022)\examplestcvaviex Active Build Configuration: | Release v
-] A Nsrc\main.c 4 New RAM
- N Adrivers\bsphsich\bsp_cl2.e Chip: ATmegal284P v .
- ? P s Add = Data Stack Size 4096 bytes
Clock: 14745600 #¢MHz
Heap Size: 0 bytes
Memory Model Internal oM Size: 16384 bytes
EfEme Medium ~
Optimize for:
Siz= e Code Generation
Optimization Level: Bit Variables Size: 16~ [] Use GPIOR »31
Maximal ~ [ Promote char to int char is unsigned
Program Type: [ 8 bit enums Enh. Param: Mode1
Arcical [~] Smart Register Allocation
v
DFT cation [ Automatic Global Register Allocation
[slprintf Features: I:l Store Global Constants in FLASH Memony
float, width, precision [[JUse an Esternal Startup Initidlization File
[s)scanf Features: [V] Clear Glohal Variables at Program Startup
int, widkh - [ Stack End Markers

File Output Formats: | COF ROM HEX EEP «

Preprocessor
[] Create Preprocessor Dutput Files
[~ #tinclude 1/0 Registers Bits Definitions

X Concel | | @ Hep ¥ OK | | % concel | [ @ Hep
Figure 8 — Project-> Configure in the CVAVR Example 1
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3.a.3 Building the /blinkled1.prj: Navigate again to the Project menu item. Here you can compile the code, with
—>Compile (or F9 shortcut) or directly Build (Shift-F9) the project (Figure 9a), which will compile and link the code,
regenerating the output directories and files shown in Figure 5 under /test/blinkled1 directory. The IDE produces the
outputs shown in Figure 9b in the F9 or Shift-F9 cases if no errors are found.

£X CodeVisionAVR - E:\cvavr328\Work3\CL2(2022)\examples\cvavrexamples\blinkled\test\blinkled 1\blinkled1.prj
File Edit Search View | Project | Tools Settings Help

* ) vk k4 b | &2 Check Syntax tBIQIZEEzY %80
z y | oy . o . n
A 288 (s Compil P Z. 4800080,
; 1 o [P Build ShiftsF9 |
& 3] Y
— uil rl+
. ) % Build All Ctrl+F9 )
|s-| Code Navigator main.h Notes
[ e Stop Compilation : :
E% CodeVisiondVR Q Stoy ' s\evavieramplesiblinkled\src\main.c
=~} Project: blinkled1 o/ CleanUp 5
1. Notes
) bsp_cl2c Information
. ) mainc - )
& Headers @ Goto Next Error F8
TS ifiguration
~{iiy bsp_cizh ) Go to Previous Error Ctrl+F8
| delay.h ) Sp
-1 ioh Go to Next Warning F4 ZBOARD_SIMPLED;
[y mainh #. Go to Previous Warning Ctrl+F4
o mega12849.hA Link with blocking delays
.\ megal284p_bits| .~ Notes
- stdarg.h
0 stdinth Export to a New CodeVisionAVR Project rs/BSP
- stdi - . ’ IOLED();
. stdioh 1 Export to CodeVisionAVR Extension for Atmel Studio 0;
1 stdibh ay_ms(ONE_SEC_DELAY_MS);
~1i stiingh @ Configure arOLED();
=g List Files T 7T C[2Board delay ms(HALF_SEC_DELAY_MS);
blinkled1.asm J
Figure 9a - Project-> Build in the CVAVR Example 1
@ information X @ Information X
Compiler  Assembler Compiler  Assembler
Build configuration: Release Build configuration: Release
Chip: ATmeqga1284P Chip: ATmegal284P
Clock frequency: 14,745600 MHz Clock frequency: 14745600 MHz
Program type: Application Program type: Application
Memory model; Medium Memory model: Medium
Optimize for: Size Dptimize for: Size
(s)printf features: float, width, precision [s)printf features: float, width, precision
[s)scant features: int, width [s)scanf features: int, width
Promote ‘char' to 'int" Yes Promote ‘char’ to int'": Yes
‘char' is unsigned: Yes ‘char' is unsigned: ‘Yes
global ‘const’ stored in FLASH: No global 'const’ stored in FLASH: No
8 bit enums: Yes 8 bit enumns: Yes
Enhanced function parameters passing: Mode 1 Enhanced function parameters passing: Mode 1
Automatic register allocation: Yes Automatic register allocation: Yes
Smart register allocation: Yes Start register allocation: Yes
Build 254 Build: 255
0 line(s) compiled 18839 line(s) compiled
No erors No errors
No warnings No warmings
Bit wariables size: 0 bytels) Bit vanables size: 0 byte[s)
Data Stack area 0x100 to 0x10FF Data Stack area: 0100 to 0x10FF
Data Stack size: 4096 byte(s] Data Stack size: 4096 byte(s)
Estimated Data Stack usage: 2 byte(s] Estimated Data Stack usage: 2 byte(s)
RAM Global varisbles area: 0x1100 to 0x1102 Ré Global variables area: 0x1100 to 0x1103
RAM Global variables size: 4 byte(s] RéM Global variables size: 4 byte(s)
Hardware Stack area: 0x1104 to 0x40FF Hardware Stack arear 01104 to 0xd0FF
Hardware Stack size: 12284 byte(s) Hardware Stack size: 12284 byte(s)
Heap size: 0 byte(s) Heap size: 0 byte(s]
EEPROM usage: 0 byte(s), 0.0% of EEPROM EEPROM usage: O byte[s), 0,0% of EEPROM
Program size: 411 words (822 bytes), 0.6% of FLASH Program size: 411 words (822 bytes). 0,6% of FLASH
114 words (228 bytes), 21,7% reduced by Code Compression
(4] Show Information after Build [] Show Information after Build

Figure 9b — Results of Project-> Compile (left) and Project—> Build (right) in the CVAVR Example 1
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If Build proceeds correctly, the usable blinkled1.hex file to be downloaded into the controller flash memory will be in
the /test/blinkled1/Exe as in Figure 10.

(E:) » cvavr328 » Work3 » CL2(2022) » examples » cvavrexamples > blinkled *» test > blinkled1 *» Exe

~

| | blinkled1.elf
| | blinkled1.hex
| | blinkled1.rom

MNombre

-~

Fecha de modificacion Tipo
12/03/2022 11:19 Archivo ELF
12/03/2022 11:19 ntel HEX file

12/03/2022 11:19
Figure 10 - Successful Build generates the populated /Exe directory as shown.

Atmel FLASH cont...

Tamafio

3.a.4 Testing on CL2bm1 board: Your CL2bm1 will probably have a preinstalled Optiboot Bootloader, which can be used
together with the open source AVRdude tool [ref14] to write the flash microcontroller memory. To simplify testing this tool has been
included in the repo under the /SendThruOptiboot2022 directory, which should appear as in Figure 11. The blinkled1.hex should
be copied into this directory for testing.

> cvavr328 > Work3 > CL2(2022) > examples > cvavrexamples 2

~

-~

Nombre Fecha de modificacidn Tipo Tamafio
blinkled 12/03/2022 8:26 Carpeta de archivos
Icdserialanalog 13/03/2022 12:02 Carpeta de archivos
SendThruOptiboot2022 14/03/2022 0:32 Carpeta de archivos
serialanalog 12/03/2022 13:20 Carpeta de archivos
=l .gitignore 12/03/2022 8:28 Documento de tex... 1KB
Figure 11a - /SendThruOptiboot2022 directory
~ 207 Files E:\cvavr328\Work3\CL2(2022)\examples\cvavrexamples\ on [Main] 10,5 MB
202 Files blinkled 9,5 MB
v 4 Files SendThruOptiboot2022 1,0 MB
| | 1Files avrdude.conf 495,1 KB
[®3 1 Files avrdude.exe 5495 KB
| | 1Files blinkled1.hex 23 KB
1 Files send4.bat 85 Bytes
v | 1 Files [1 Files] 421 Bytes
=] 1Files .gitignore 421 Bytes
0 Files lcdserialanalog 0 Bytes
0 Files serialanalog 0 Bytes

Figure 11b - Contents of /SendThruOptiboot2022 directory after blinkled1.hex is copied in it.

A simple way to use Optiboot bootloader and avrdude together, is to use the provided send4.bat from the standard Windows
command prompt. The PC serial port in this batch file is set up to COM4, but can be set up to another COM as informed once the
adapter is connected to the host machine. The single-line send4.bat (Listing 1) can be edited for example with free Notepad++ and

its contents are:

avrdude -C avrdude.conf -v -patmegal284p -carduino -PCOM4 -b115200 -D -Uflash:w:%1:1i

Listing 1
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3.a.4.1 Connecting CL2bm1 board: Hook up a standard serial to USB Adapter cable (Figure 12-left) to the provided cable

Figure 12-right, highlighted. Connect the CL2bm1 CN-COM1 male header (see Appendix 1) to the IDC female socket on the
provided cable.

Figure 12 — USB to Serial RS232 standard low-cost adapter, and RS232 side cables using standard 0.1” crimp female IDC connectors (female DB-9 connector for CL2Bm{1, left)

3.a.4.2 Program CPU on CL2bm1 board: In Windows Explorer, on this directory, click on the directory window and type
“cmd”. This should open a terminal in this directory (Figure 13a,b,c):

3\CL2(2022)\examples\cvavrexamples\SendThruOptiboot202.

Nombre Fecha de modificacion

| | avrdude.conf 5/2019 11:45

[ avrdude.exe 19/06/2019 11:45

| | blinkled1.hex '03/2022 10:12

send4.bat 27/01/2022 11:54

cmd|
“ Nombre Fecha de modificacic

|| avrdude.conf 19/06/2019 11:45
os [ avrdude.exe 19/06/2019 11:45
|| blinkled1.hex 12/03/2022 10112
send4.bat 27/01/2022 11:54

CAWindows\System32\cmd.exe

9044.1586]
s los derechos reservados.

xamples\cvavrexample ndThruOptiboot2@

Figure 13a,b,c — Opening command prompt in Testing directory
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As seen in previously shown Listing 1, the send4.bat requires COM4 to be setup, usually through a USB to Serial converter. If
another port X is available, simple edit the send4.bat with Notepad++ and change the PCOM4 to PCOMX. Then simply type:

send4 blinkledl.hex (+ Enter)
Listing 2

After Enter, immediately turn on the CL2 board power. The Optiboot firmware should recognize that avrdude is trying to send your
executable file blinkled1.hex to the ATMega1284P and should proceed as shown in Figure 14 (since the program is very small, it
will go very fast):

emoc K ( H:00, L:00)

avrdude done. Thank you.

xa xamples\SendThruOptiboot2022>,
Figure 14a,b,c — Programming sequence of send4 command in Listing 2
The reason why this “works” is that the bootloader program (Optiboot here) resides in a special “boot” or startup region of Flash
memory within the ATMega1284P that is executed on startup. Optiboot opens the COMO port and expects a series of characters to
recognize a programmer software (here avrdude) on the host machine. If the sequence is correct, a handshake protocol is carried
out to program the internal “user” region of flash memory, then control is transferred to the user program, and Optiboot “releases”
the COMO port. In future documents the use of the ISP interface will be shown.

In Figure 15 the sequence of LED turning on/off is shown, and a link to a short video is shown.
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Figure 15a,b — Board in operation with blinkled1

Operation video:
https://drive.google.com/file/d/1k-SO-dKsKXhmRcZrhoVKRapqvF my7bzG/view?usp=sharing
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3.b Example 2 / serialanalog: This example builds on /blinkled example, adding communication via the same COMO serial port
with a terminal program, and reading the 8 on-board ADC channels. The directory structure is similar to Example 1, and is shown
in Figure 16. The /test/serialanalog1 directory has the project files generated via the Codevision / IDE compiler. The /drivers
directory holds the specific low level routines (here adc/adctimer1 and /uart0 is added to /bsp, /uart1 is not used but required by
/bsp) and the /src/main.c and /inc/main.h files hold the user program.

~ 282 Files E:\cvavr328\Work3\CL2(2022)\examples\s les\seri \ on [Main]
v 220 Files drivers
v 87 Files adc
v 87 Files adctimer1
42 Files TEST_PRJ2
30Files TEST_PRJ
9 Files doc
3 Files inc

3 Files src
v 55 Files uartia
33 Files TEST_PRJ
17 Files doc
3 Files inc
2 Files src
v 51 Files uart0
27 Files TEST_PRJ
19 Files doc
3 Files src
2 Files inc
v 27 Files bsp
21 Files test
3 Files inc
3 Files src
OFiles doc
v 56 Files test
56 Files serialanalog1
3 Files inc
3 Files src
0 Files doc

Figure 16 — Example 2 serialanalog directory structure

3.b.2 Example 2 listing: This example (Listing Example 2) adds some complexity to the previous program. It uses the /uart0 driver
with its own reception/transmission buffers and interrupt-driven (ISR) routines, and also the /adc/adctimer1 with specific interrupts
and the auxiliary Timer1 ISRs. The ADC reading is triggered by Timer 1 and readings are copied to a global adc_FPSChannel
array. Finally the readings are sent to the terminal in the same elementary OLED blinking loop.

/****************************************************************************
* x

** to use Doxygen

* %
* @brief main() serialanalog function ** Version 1.2 5.03.22
* @param None
* @retval none
*
* %
**/

void main (void)

{
// CL2 board configuration
// in /drivers/bsp
CL2Board_init (CLZBOARD_S IMPLE) ;

// CL2 BSP Terminal @COMO 19200 configuration
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// uses function in /drivers/uart0
CL2Board_uartConfig (UARTO_TER, UART_BAUDI 9200) ;

// ADC Init standard configurable Parameter

// Parameters for ADC param in ADC Init()

// Select (A) FreeRunning or (B) TimerlOVF as trigger,
// ADC clock is 115.2 kHz @ 14.7456 MHz Clk

// (A)#define ADC INIT FR 115K2 0

// (B)#define ADC_INIT TMR1 115K2 1

// REMEMBER to set correct Parameter.. (B here)

ADC TInit(ADC_INIT TMR1 115K2);

// R R I I b I I I I I I I I I I S I b S I I R b I b b I e b b I b b

// 10.2.2018 - Added - Timerl Use - Renamed 2022
CL2Board Timerl Initialize();

// Start interrupts

SEI();

printf (CRLF) ;

printf (MAIN VER) ;

printf (COM MSG1) ;

// BAnalog Read, printout + simple OLED blink with blocking delays

for (;;){
// in /drivers/BSP
if (1 == adc_vector completed) {
ADC Copy Vector();
}
sprintf (s,"\n\r ADC Read: ");

printf("%s",s);

for(j 1=0; j 1<(LAST ADC_INPUT-FIRST ADC INPUT+1); j_ 1++){
sprintf (s,"Ch(3d):%04d ", j 1, adc FPSChannel[j 11):;
printf("%s",s);
}

CL2Board setOLED() ;

CL2Board delay ms (HALF SEC DELAY MS);

CL2Board clearOLED() ;

CL2Board delay ms (HALF SEC DELAY MS);

}
Listing Example 2

3.b.3 Opening, compiling and building /serialanalog with CodeVision AVR: Open the serialanalog1.prj within the
downloaded repository example, in /serialanalog/test/serialanalog1, which should give a screen similar to that shown in Figure 17.
The configuration is shown in Figure 18 and is similar to Example 1 but with the addition of the new driver files.
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ﬁ( CodeVisionAVR - E\cvavr328\Work3\CL2(2022)\examples\cvavrexamples\serialanalog\test\serialanalog1\serialanalog1.prj

File Edit

Search  View

sl el b |5

[ N RS I

E‘l:-, :.,

@ Code Infomation

.| ade_drlh
B[ Includes
&= Macros

Project | Tools Settings Help

o

Notes

Export to a New CodeVisionAVR Project
Export to CodeVisionAVR Extension for Atmel Studio

Configure

Check Syntax NI ZEE Y || 8 E Q| 0 -
°% Compile B 2. d8008s50. @8 GH
[*% Build Shift+F9
¥ Build Al Ctrl+F9 , )

bsp_cl2.c main. ¢ mair.h Notes

€ Stop Compilation
&' Clean Up
@ Information

1.8
@ Goto Next Error F8 1.2a
&) Goto Previous Error Ctrl+F8 PO18 current 27.01.2022
&, Goto Next Warning F4 P
4. Go to Previous Warning Ctri+F4

ns see top.
LyR-IHCR v1 26.1.22
5 and variable

T e ]

- -
29
30| |#ifndef ADC_INCLUDED|

Figure 17 — Example 2 serialanalog project and building option

Input Files  Qutput Directories

AAsicimain.c

[®2 Configure Project serialanalog1.prj

Files  C Compiler Before Build After Build Files

= ENevavi328WWork3WCL2(2022)\exampleshcvaviex:
Aodrivers\bsphsic\bsp_cl2.c

A AdriverstuantOhsrc\watOdi.c & Add
A Adriverstuart] shsichuat1d.c

% oo

Figure 18 — Example 2 serialanalog project and building option

% | @ Configure Project serialanalog1.prj X

Code Generation

Heap Size: l[l—l bytes
Ao Adrivers\adchadetimerT\srchade_dil.c L2112/2 Memory Madek Intemnal BAM Size 16384 bytes
b Medium v
Optimize for:
Size ¥ Code Generalion
D Optimization Level: Bit Variables Size: |16+ [] Use GPIOR >31
Maximal ~ [ Promote char to int char is unsigned

Program Type:
Application

int, width

@ Hep

CCompiler  Before Build  After Build

Active Build Configuration:

Chip:| ATmegal284P v

Clock: [14745600_ ;] MHz

[s)printf Features:
float, width, precision

(s)scanf Features:

Advanced Libraries Messages Globally fidefine  Paths

Release ~
RAM
Diata Stack Size:

[18 bit enums Enh. Param: | Mode1 ~
(4] Smat Register Allocation

[ &utomatic Global Register Allocation

[[] Store Global Constants in FLASH Memory
[[JUse an Extemal Startup Initialization File

[ Clear Global Variables at Program Startup

v [ Stack End Markers

File Output Formats: | COF ROM HEX EEP

Preprocessor
[[] Create Preprocessor Output Files
[ Hinclude 1/0 Registers Bits Defiritions

K Cancel

@ Hep

Compilation and building should proceed without error, as in Example 1. As before you should find serialanalog1.hex in the

Itest/serialanalog/exe directory, and copy it to /SendThruOptiboot2022 directory, which should appear as follows:

328 > Work3 > CL2(2022) > examples > cvavrexamples » SendThruOptiboot2022

Nombre

Ij avrdude.conf
avrdude.exe
[] blinkled1.hex
send4.bat

Ij serialanalog1.hex

~

Fecha de modificacion Tipo

19/06/2019 11:45
19/06/2019 11:45
12/03/2022 11:19
27/01/2022 11:54
12/03/2022 21:31

Tamario
Archivo CONF 496 KB
Aplicacion 550 KB
Intel HEX file 3KB
Archivo por lotes ... 1KB
Intel HEX file 18 KB
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3.b.4 Program CPU on CL2bm1 board: In Windows Explorer, on this directory, click on the directory window and type “cmd”.
This should open a terminal in this directory, as shown in Figures 13a,b,c. Now the command sequence should be:

send4 serialanalogl.hex (+ Enter)
Listing 3

After Enter, immediately turn on the CL2 board power. The Optiboot firmware should recognize that avrdude is trying to send your
executable file serialanalog1.hex to the ATMega1284P and should proceed as shown in Figure 19.

of flash verified

: lfuse
hfuse
efuse

3 00, L:00)

avrdude done. Thank you.

ndThruOptiboot2622>,

Figure 19 — Example 2 serialanalog programmed correctly on CL2bm1

3.b.5 Testing Serialanalog1 on CL2bm1 board, connected to terminal: Once the CL2bm1 is programmed and finished,
avrdude releases the COM4 (or whichever is in use) in the Host machine, and CL2bm1 can be powered off.

3.b.5.1 Prepare a terminal program: We need to open a terminal program to see output from serialanalog1 Example 2. One
of the possible programs is free TeraTerm [ref15], although many other can be used. Figure 20 shows the first connection with
Teraterm. The use of the Serial option is necessary and here COM4 is connected to our USB-toRS232 adapter.

Tera Term: New connection X

OTCPIP 192.168.1.38

History

22

lTelnet

SSH SSH2

Other

AUTO

® Serial Port: ‘COM1: Puerto de comunicaciones (COM v|

COM1: Puerto de comunicaciones (COM1)|
COMA4: Prolific USB-to-Serial Comm Port ({
cl ~ eip

" Figure 20 — First use of TeraTerm
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Going back to Example 2 Listing on 3.a, we see one of the first instructions after initialization of the board is:

// CL2 BSP Terminal QCOMO 19200 configuration

// uses function in /drivers/uartO

CL2Board uartConfig (UARTO TER, UART BAUD19200) ;

Listing 3

This function sets up the first serial port COMO in the AVR controller at 19200 baud, 8 bits, no parity and 1 Stop bit. We need to set
up our terminal on the host machine to work at the same parameters on COM4. In Teraterm, use Menu-> Setup—> Serial port .Here

only choose 19200 (Figure 21), and then press New setting.

YT COM4 - Tera Term VT -
File Edit Setup Control

Window Help
Terminal...

Window...

Font >
Keyboard...

Serial port...

Proxy...

SSH...

SSH Authentication...

SSH Forwarding...

SSH KeyGenerator...

TCP/IP...

General...

Additional settings...

Tera Term: Serial port setup and connection

Port: COM4 v
Speed: [19200] N
Data: 8 bit v
Parity: none v
Stop bits: 1 bit v
Flow control: none v

Transmit delay

0 msecichar

Device Manufacturer: Prolific
Provider Name: Prolific
Driver Date: 11-11-2021
Driver Version: 3.8.41.0

Figure 21 — Setting up the Serial port in TeraTerm

0

x

Cancel

Help

msec/line

Device Friendly Name: Prolific USB-to-Serial Comm Port (COM4)
Device Instance ID: USB\VID_067B&PID_230315& 1E7D8DB7&0&1(

Then for convenience, this setup can be saved in a file using Menu—> Setup—> Save setup, and later retrieved with the similar

Retrieve menu item.

3.b.5.2 Power on CL2bm1 connected to host machine with open terminal program: Finally, turn CL2bm1 power on
again, and the terminal output should show something similar to Figure 22. At intervals coincident with LED Blinks, the sampled
channels of the ADC inputs on JA-1 (See Circled JA-1 header in Appendix | diagram) are read, since the ADC reference is
connected to AVCC = +5Va on the board, the physical range is 0 to 5 V, referenced to ground, and the setup configures for single-
ended ADC readings of Ch(0) to Ch(7). In this test, Ch(0) and Ch(7) where “jumpered” to ground, therefore their readings are 0.

SerialAnalog vla 2022
Probando SerialAnalog vla 11-03-2022

ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC

Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:
Read:

Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Ch(0):
Cch(0):
Ch(0):
Ch(0):
Ch(0):

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Ch(D)

Ch(D)
Cch(1)
Ch(1)

Ch(1)
Ch(D)

ch(1)
Cch(1)
Ch(D)
Ch(1)
Ch(1)

Ch(1)

:0000
Ch(1):
Ch(1):
:0038
:0038
:0037
Ch(1):
Ch(1):
Ch(1):
:0036
:0035
Ch(1):
:0035
Ch(1):
:0036
:0036
:0037
:0037
Ch(D):
:0038

0039
0039

0037
0036
0036

0035
0036

0037

Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):
Ch(2):

Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Cch(3):
Cch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Ch(3):
Cch(3):
Ch(3):
Ch(3):
Ch(3):

Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
Ch(4):
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Figure 22 —TeraTerm output of serialanog1 using the above settings
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Notice that the internal for() loop in Listing Example 2 instructs the unsigned integer values of adc_FPSChannel[] to be printed
in sequence with left 0-padding, since the 10 bit ADC range will give values from 0 to 1023 (Listing 4). Codevision AVR also has a
very complete floating point option for sprintf() and printf() routines. This will be shown in further examples.

for(j 1=0; j 1<(LAST ADC_INPUT-FIRST ADC INPUT+1); j 1++){
sprintf (s,"Ch(zd):304d ", j 1, adc_ FPSChannel[j 11):;
printf("%s",s);
}
Listing 4

3.b.5.3 Real connection of Analog inputs: As an example, Figure 23 shows a variable input test setup using a 10 kOhm
variable resistor or potentiometer, connected to a clean analog +5Vdc source or AVCC, and to Ch(1) input. [Caution must be taken
not to exceed 5 V in any input]. This setup will show Ch(1) readings the terminal program from 0 (0V) to 1023 (near 5V).

AVCC
ANALOG-IN C1110.-
JA1 |_
PAO (ADCO) g— 1 E
PAI (ADCI) Qtig— 3—
PA2 (ADC2) [E=— 5
PA3 (ADC3) 5e—— 7 8
PA4 (ADC4) <5z—— 9 10
PAS (ADCS) — 11 12

PA6 (ADCE) e— 13 14 | L
PA7 (ADC7) kio—— 15 16 =

Figure 23 — Connection of a variable input on Ch(_1j potentiomeier - See _page 2 of the CL2bm1 schematic in the repository.

| —

2 10K
4 |
6 |

For permanent connection, L&R Ing. offers analog signal conditioning boards such as the 4-channel M2, shown in Figure 24. This
kind of board can be configured for specific input ranges or bought without input resistor components, which can be soldered by
the end-user. Two of these would be necessary to cover the 8 available inputs of the CL2bm1 boards. In Figure 25, the schematic
of the M2 board is shown, the first order RC filters and TS1854IDT [ref16] operational amplifier followers allow for slow-varying
signals and are adequate for a large range of typical applications.

Figure 24 — M2 Analog 4 channel input board
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MODULO_M2 ANALOGS3 rev2b- 14-07-2009
R.OLIVA/L&R ING
MOUNTED ON R416T DIN BOARD
FRI
vcc +12VCC
VIO GND
i1 Vo0
GND | T I P : e Vol
12— o
34—
56—
=
VCC |—umm 5X2 T 1 ‘ GND
vI2 : e Vo2
VI3 L Vo3
GND g GND

Figure 25 — L&Ring. M2 Analog board — 4 channel single-ended.

3.c Example 3 / lcdserialanalog: This example builds on the /serialanalog example, adding alphanumeric LCD display
capabilities through the /lcd driver, and adding a higher level /module/display component. The directory structure is similar to
Example 2, and is shown in Figure 26.

Name
v 353 Files E\cvavr3, 12(2022 i on [Main]
v 256 Files drivers
v 87 Files adc
87 Files adctimer1
v 55 Files uartla
33 Files TEST_PRJ
17 Files doc
3Files inc

2Files src
v 51 Files uart0
27 Files TEST_PRJ
19 Files doc
3 Files src
2 Files inc
v 36 Files lcd
v 36 Files lcd4x20
27 Files TEST_PRJ
4 Files doc
3 Files src
2 Files inc
v 27 Files bsp
21Files test
3 Files inc
3 Files src
0 Files doc
68 Files test
v 23 Files modules
23 Files display
3Files inc
3Files src
OFiles doc

Figure 26 — Example 3 /Icdserialanalog directory structure
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3.c.2 Example 3 listing: This example (Listing Example 3) adds an elementary LCD display capability to the previous program. It
uses the alphanumeric LCD interface model shown in Figure 3, and the low level /drivers/lcd/lcd4x20 routines, but it is configured
for a simple 2x16 LCD. It also uses a higher level /modules/display set of routines, which “isolates” the display requirements from

the specific display hardware.

/****************************************************************************

* %

** to use Doxygen

* x

b o S

* x

**/

@brief main() lcdserialanalog function ** Version 1.2 5.03.22
@param None
@Qretval none

void main (void)

{

// CL2 board configuration
// in /drivers/bsp
CL2Board init (CL2BOARD_ SIMPLE) ;

// CL2 BSP Terminal @COMO 19200 configuration
// uses function in /drivers/uart0
CL2Board uartConfig (UARTO TER, UART BAUD19200) ;

// ADC Init standard configurable Parameter

// Parameters for ADC param in ADC Init ()

// Select (A) FreeRunning or (B) TimerlOVF as trigger,
// ADC clock is 115.2 kHz @ 14.7456 MHz Clk

// (B)#define ADC_INIT FR 115K2 0

// (B)#define ADC INIT TMR1 115K2 1

// REMEMBER to set correct Parameter.. (B here)
ADC_Init(ADC_INIT TMR1 115K2);

// LRI R S b e S b e S b I S 2R I S b b S b I S b S Sb I db S S b b S b S b I Sb 2b I S 2 ]

// 10.2.2018 - Added - Timerl Use - Renamed 2022
CL2Board Timerl Initialize();

// Start interrupts
SEI();

// Initial messages
printf (CRLF) ;
printf (MAIN VER) ;
printf (COM MSG1) ;

// Initial Display Messages
Display Init(LCD2X16) ;
Display Screen(DISPLAY WELCOME) ;

// Bnalog Read, printout + simple OLED blink with blocking delays
for (;;){
// in /drivers/BSP

if (adc_vector completed == 1) ({
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ADC Copy Vector();
}
sprintf (s,"\n\r ADC Read:
printf("%s",s);
for(j 1=0; j 1<(LAST ADC_INPUT-FIRST ADC INPUT+1); j 1++){
sprintf (s,"Ch(zd):304d ", j 1, adc_ FPSChannel[j 11);
printf("%s",s);
}
sprintf (s,"ADC Chl:%04d
Display Line(l,s);
CL2Board_setOLED() ;
CL2Board delay ms(HALF SEC DELAY MS) ;
CL2Board clearOLED() ;
CL2Board delay ms (HALF SEC DELAY MS);

ll)’.

",adc_FPSChannel[1]);

}
Listing Example 3

3.c.2 Example 3 hardware connection: The cabling of the display follows ACM1602 [ref17] but there are multiple
manufacturers offering the same type of display (Figure 27). This display has an LED backlight which can be switched On or Off
via the A+ and K- pins and for the CL2bm1 board through a driver transistor Q2 connected to the PD.6 pin. There are two
connectors for the display on CL2bm1, the CN_LCD1 uses a 4-bit interface for the most common pinout.

85.0£0.5
LED BKL 80.00.2
13.5(max) 71.3+0.2
10.2 84.50
1] 16 16-81 56.21
i o)
:j_ﬁ -_x:é ‘_g— Iﬁl
| [ | |, oo ol
: o Rl s Wl 53 &
| 53 _’5 ® | oo A 22|15
VCC Cled | =l : g1
R 1 =] 1 2
_| ] BN o)
0. IuF LCD 1t 25 ||| 25 PR
— CN LCDI — [ 45.0£0.3
PLCD 1 2 GND PIN_[5YMBOL FUNCTION
LCD RSHTCK 3 4 -VLCD 1| vss POWER SUPPLY (GND) L —
LCD E 5 6 LCD RW+TMS 2 | vod POWER SUPPLY (+5V) E . T T .
3 Vo ICONTRAST ADJUST
—_— 7 8 — 4 | RS |REGISTER SELECT
Lcp pBs+TDL | o 19 ™ 1cp pB#+TDO A T NOTE:
+ e -+ 6 E_ ENABLE SIGNAL -
1 11 12 - UNLESS OTHERWISE SPECIFIED STANDARD TOLERANCE +0.5.MM
LCD DB7 LCD DB6 7 | 0BO
A+ 13 14 K— - 8 net
15 16 9 | DB2 TLE: _
— 17 18 —— 10 1 DB3 bata bus Uk ACMIB02E SERIES Az
19 20 DB LCD MODULE
12 | 0BS REVISION RECORD NAME | DATE [ors
13 | Dee
Header 10X2 1s [ oa7 L|_Rsl IS5UED o
2 +| BL+ JPOWER SUPPLY FOR BL+ 2 Cﬁ;ﬁ‘:zﬂ‘:ﬁ;‘;ﬁ:”::ﬂoghlﬁ 18-12-07 [REY
—| BL- POWER SUPPLY FOR BL— <

Figure 27 — Connection of Conventional LCD, here ACM1602 type to CN_LCD1 — See page 2 of the CL2bm1 schematic in the repository.

In Figure 28, the practical cabling of an ACM1602-type display to the CL2bm1 CN_LCD1 connector is shown. The cabling can be
done with a provided cable or using colored or gray ribbon cable and two standard 2 x 10 IDC-female crimp connectors. Notice that
the four lower pins (17 to 20) of the 2x10 CN_LCD1 are unused. The driver programs the output to use the lower DB4-DB7 four bit
lines of the display data bus. Care must be taken with the cable placement but, as can be seen the direct connection of the cable is
compatible with these displays. Always connect components with power turned off.

L&R INGENIERIA

https://www.lyr-ing.com
https://www.lyringenieria.com.ar

Tedfilo de Loqui 58 (fdo)
9400 Rio Gallegos
Santa Cruz
ARGENTINA

TE: +54 (0) 2966 430923

e-mail: roliva@lyr-ing.com
roliva@lyringenieria.com.ar



lg=

INGENIERIA

ELECT!

T. DE LOQUI 58 - 9400 RIO GALLEGOS

Hoja 21 de 24

V.

- Y /-
onnection of CL2bm1 to a typical ACM1602 type display on a test cabinet

3.c.3 Build and Program CPU on CL2bm1 board: Building of the Icdserialanalog1.prj proceeds in a similar way as seen in
section 3.b.3 for serialanalog1.prj, so none of that section is repeated here. The resulting Icdserialanalog1.hex file should be copied
to the Optiboot testing directory as before, shown in Figure 29.

cvavr328 * Work3 » CL2(2022) > examples > cvavrexamples * SendThruOptiboot2022

”~ Nombre h Fecha de modificacion Tipo Tamafio
| | avrdude.conf 19/06/2019 11:45 Archivo CONF 496 KB
[ avrdude.exe 19/06/2019 11:45 Aplicacion 550 KB
|| blinkled1.hex 12/03/2022 11:19 ntel HEX file 3KB
|| lcdserialanalog1.hex 14/03/2022 0:07 ntel HEX file 21 KB
send4.bat 27/01/2022 11:54 Archivo por lotes ... 1KB
| | serialanalogl.hex 12/03/2022 21:31 ntel HEX file 18 KB

Figure 29 - Icdserialanalog.hex copied to the Optiboot testing directory.

For programming, in Windows Explorer, on the directory, click on the directory window and type “cmd”. This should open a terminal
in this directory, as already shown in Figures 13a,b,c. Now the command sequence should be as in Listing 5, output on Figure 30:

send4 lcdserialanalogl.hex (+ Enter)

Listing 5

avrdude:
vrdude:

Jriting |

reading input file "lcdserialanalogl.hex"
writing flash (7420 bytes):

HHEHHERHHRHHHRHHHRHHHRHHHRHHRRHHRHHHRHHEREHEREHEREE | 100%

: 7420 bytes of flash written
: verifying flash memory against lcdserialanalogl.hex:

vrdude:
avrdude:
avrdude:

Reading |

vrdude:
vrdude:

load data flash data from input file lcdserialanalogl.hex:
input file lcdserialanalogl.hex contains 7420 bytes
reading on-chip flash data:

HHHRHHHHHHHHEEHERBHBREHHEHHRRHHRHHHRHEHRHEHEEHEREHEE | 100% 0.78s
verifying ...

7420 bytes of flash verified
Figure 30 — avrdude programming Icdserialanalog.hex

Tedfilo de Loqui 58 (fdo)
9400 Rio Gallegos
Santa Cruz
ARGENTINA

L&R INGENIERIA TE: +54 (0) 2966 430923
https://www.lyr-ing.com e-mail: roliva@lyr-ing.com

https://www.lyringenieria.com.ar roliva@lyringenieria.com.ar




INGENIERIA

ELECT!

T. DE LOQUI 58 - 9400 RIO GALLEGOS I
Hoja 22 de 24

3.c.4 Testing Example 3 on CL2bm1 board: This example is similar to Example2, with the additional requirement of cabling
the display. After the board is programmed, it can be turned off and the TeraTerm terminal at 19200 baud set up. The only different
lines in example 3 relate to the LCD display. On startup, these lines configure the display and send a Welcome message:

// Initial Display Messages
Display Init(LCD2X16) ;
Display Screen(DISPLAY WELCOME) ;

On the main loop, after “printing” on the Terminal all channels, a single channel reading - Ch(1) is sent continuously to the display,

updated with each OLED blink. The output should be similar to that in Figure 30:
sprintf (s,"ADC Chl:%04d ",adc_FPSChannel[1]);
Display Line(l,s);

Figure 31 — CL2bm1 with display connected, running Example 3

4. CONCLUSIONS

A set of 3 example programs for the CL2bm1 board show the programming sequence using the Codevision CVAVR compiler and
the Optiboot pre-installed bootloader. These examples in source code and documentation are available on the github repository for
the CL2bm1 board: https://github.com/LyRIng/CL2bm1 Further references and additional applications can be found at [ref18]-
[ref20].

5. REFERENCES

[ref00] ATMega1284P Microchip/AVR Microcontroller: https://www.microchip.com/en-us/product/ATmega1284P
[ref01] HP InfoTech / Codevision AVR C Compiler: http://www.hpinfotech.ro/cvavr-features.html

[ref02] AVR GCC compiler: from https://blog.zakkemble.net/avr-gcc-builds/

[ref03] Microchip Studio at https://www.microchip.com/en-us/tools-resources/develop/microchip-studio

[ref04] Microsoft Visual Studio Code https://code.visualstudio.com/

[ref05] Platform |0 https:/platformio.org/

Tedfilo de Loqui 58 (fdo) L&R INGENIERIA TE: +54 (0) 2966 430923
9400 Rio Gallegos ) o )
Santa Cruz https://www.lyr-ing.com e-mail: roliva@lyr-ing.com

ARGENTINA https://www.lyringenieria.com.ar roliva@Iyringenieria.com.ar



https://github.com/LyRIng/CL2bm1
https://www.microchip.com/en-us/product/ATmega1284P
http://www.hpinfotech.ro/cvavr-features.html
https://blog.zakkemble.net/avr-gcc-builds/
https://www.microchip.com/en-us/tools-resources/develop/microchip-studio
https://code.visualstudio.com/
https://platformio.org/

INGENIERIA

ELECT!

T. DE LOQUI 58 - 9400 RIO GALLEGOS I
Hoja 23 de 24

[ref06] Arduino IDE https://www.arduino.cc/en/software

[ref07] MCUDude Optiboot https://github.com/MCUdude/optiboot_flash

[ref08] AVR-ISP Module: https://www.microchip.com/en-us/development-tool/ATAVRISP2

[ref09] Application 1 — SJ24 — See presentation: “Advances in greenhouse measurement and control systems using renewable
energies in periurban locations” in https://en.energiasalternativas-unpa.net/publicaciones

[ref10] Application 2 — INTI https://www.lyringenieria.com.ar/power-curve-evaluation-system-for-small-wind-turbines-swts/
[ref11] M4E board https://github.com/LyRIng/PlacaM4-E

[ref12] METEO module https://github.com/LyRIng/METEQO

[ref13] AVR Internal ADC - Driver documentation https://github.com/LyRIng/CL2bm1/examples-doc/ADC

[ref14] AVRDude open programming tool: https://www.nongnu.org/avrdude/

[ref15] Teraterm Terminal program, download: https://osdn.net/projects/tissh2/releases/ |

[ref16] TS1854 IDT quad op-amp, SO-14 https://www.st.com/en/amplifiers-and-comparators/ts 1854.html#sample-buy
[ref17] AmericanZettler ACM Displays — ACM1602 model: https://www.azdisplays.com/PDF/acm1602e.pdf

[ref18] CL2b board and interfaces: https://www.lyr-ing.com/Embedded/LyRAVR_CyEn.htm

[ref19] CL3 board: https://www.lyr-ing.com/Embedded/LyRCI3%2BMSE_En.htm

[ref20] UNPA-AEA Site: https://www.energiasalternativas-unpa.net/

[ref21] CL2b schematic https://github.com/LyRIng/CL2bm1/tree/master/schem

[ref22] IHCR / L&Ring. In House C Coding Rules: https://github.com/LyRIng/InHouseCCodingRules

Revision date: June 12th, 2022

Tedfilo de Loqui 58 (fdo) L&R INGENIERIA TE: +54 (0) 2966 430923
9400 Rio Gallegos ) - )
Santa Cruz https://www.lyr-ing.com e-mail: roliva@lyr-ing.com

ARGENTINA https://www.lyringenieria.com.ar roliva@Iyringenieria.com.ar



https://www.arduino.cc/en/software
https://github.com/MCUdude/optiboot_flash
https://www.microchip.com/en-us/development-tool/ATAVRISP2
https://en.energiasalternativas-unpa.net/publicaciones
https://www.lyringenieria.com.ar/power-curve-evaluation-system-for-small-wind-turbines-swts/
https://github.com/LyRIng/PlacaM4-E
https://github.com/LyRIng/METEO
https://github.com/LyRIng/CL2bm1/examples-doc/ADC
https://www.nongnu.org/avrdude/
https://osdn.net/projects/ttssh2/releases/
https://www.st.com/en/amplifiers-and-comparators/ts1854.html#sample-buy
https://www.azdisplays.com/PDF/acm1602e.pdf
https://www.lyr-ing.com/Embedded/LyRAVR_CyEn.htm
https://www.lyr-ing.com/Embedded/LyRCl3%2BM5E_En.htm
https://www.energiasalternativas-unpa.net/
https://github.com/LyRIng/CL2bm1/tree/master/schem
https://github.com/LyRIng/InHouseCCodingRules

APPENDIX 1 : CL2bm1 Typical Jumper Settings

= 4110 C(mil>
4100 Cmild

cplooooon

4735 (m1l)

{ 2050. 00 2050 tail>
CN-LCD1

103.76 Cmil?

Figure A.1 - Jumper Settings (includes INT3 and rest)

ON - Jumpers highlighted in yellow - 13 jumpers total

- PWR +5V on (JPW1)
- Communications with JCOM1 - RS485 set to COM2 with JP-AutoEn , COM1 to RS232. (In text, sometimes COMO refers to

COM1, COM1 to COM2) — See Circled CN-COM1 for programming thru Optiboot.
- 12C pullup enabled (JPPU1,2)

- SD Power on (JSD to manual)

- CKOut IRQ routed to PD.4 (JPCKOUT)

- OLED enabled (JP-OLED)

- BL (LCD Backlight) on (JP-BL).

Also see Circled JA-1 for Analog Inputs referred to ground, 0 to 5V, and CN-LCD1 for LCD example.
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