JALPIC One Development Board

Making PIC programming easy
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Introduction

The JALPIC One development board can be used to quickly develop astandalone applicationsinJAL
runningona PIC. On this board you will find two PICs, a controller PIC16F1455 which handles the
interface with the USB and does the programming of the second PIC16F18857- the application pic-
on whichthe application runs.

Since the application PICis programmed by the JALPIC One development board thereisno needfora
separate programmer nora bootloader.

The JALPIC One development board acts a virtual serial device on the USB Port of the computer.
Once connected to the USB port use the following serial settings:

e Baud rate:Any baud rate upto 115200 baud
e Numberofbits: 8

e Parity:None

e Numberofstop bits: 1

e RTS/CTS:Enabled

Once an applicationis developedinJALand compiled successfully it can be downloaded and tested
using JALPIC One development board.

Command Set

Responses to commands

The JALPIC One development board uses asimple command set using ASClI characters. Afterevery
commandthat is given, one of the following responsesis returned as astringending with a carriage
return pluslinefeed:

e ‘0': The command was executed successfully.

e ‘1": The command was not executed successfully.

e ‘2": Atimeoutoccurred. This happens when the program mode or verify mode is active but
no hex data was provided within a certain time frame.

e ‘3:Unknowncommand.

Depending onthe command given, the response time varies. Forexample performinga blank check
will take some time before ‘1’ isreturned afterasuccessful blank check.

Commands

Each of the followingcommands should be preceded by a ‘!’ and terminated by a carriage return
and/ora linefeed. The commands are case insensitive. Commands are given in alphabetical order:

‘A’. Checkif the JALPIC One development board is still alive by checking the device ID of the
application PIC. Returns ‘0’ when successfulor ‘1" if not.

‘BE’. Perform a blank check of the EEPROM. Returns ‘0’ whenthe EEPROM is emptyor ‘1’ if not.
‘BF’. Perform a blank check of the flash. Returns ‘0’ when the flash memoryisempty or ‘1’ if not.

‘D’: Thiscommand toggles the debug mode but should notbe enabled for normal operati on. During
debug mode all kind of information is written to the serial port of the control ler PIC.

‘EE’. Erase the EEPROM of the application PIC. Returns ‘0’ when executed successfully or ‘1’ when
not.



‘EF’. Erases the flash of the application PIC. Returns ‘0’ when executed successfully or ‘1’ when not.

‘P’. Program the application PICincluding verification. This command puts the JALPIC One in the
programming mode. Returns ‘0’ when executed successfully or ‘1’ when not.

Afterthis command the contents of the hex file hasto be provided. Once the complete hexfile is
successfully programmed ‘0’ isreturned. Next to programming averificationisdone during
programming. If verification during programming fails, ‘1’ isreturned. When no hex file datais
providedfortoolong ‘2’ will be returned toindicate atimeout. In all cases the programming mode
will end.

‘R’. Resetthe JALPIC One development board. The application PICis also reset. The controller PICis
onlyresettoits initial state so no hardware reset. The application PICis howeverreset by activating
the MCLR\ pin of that PIC. Returns ‘0’ when executed.

‘T'. Terminal mode. When this command is given, all characters which are entered by on the virtual
serial device are forwarded to the application PICusingthe serial interface between the two PICs.
Any character sent by the application PICviathe serial interfaceisforwarded to the client viathe
virtual serial device. Inthiswayinformation fromthe application PIC can be shownina terminal
emulator program on the computer without the need of aseparate serial interface. The command
returnsa ‘0’. The serial interface settings are fixed to 115200 baud, 8 bits, one stop bitand no
parity. Terminal mode disables all other commands and can be terminated by the client by entering
the escape character (0x1B) or ctrl-C (0x03) after which ‘0’ isreturned.

‘V’.Verify device. Thiscommand puts the JALPIC One in the verification only mode asis done with
the command ‘P’. Returns ‘0’ when executed successfully or ‘1’ when not.

Afterthis command the contents of the hex file must be provided. Once the complete hexfile is

successfully verified ‘0’ is returned. If verification fails, ‘1’ is returned. When no hexfile is provided
for toolong ‘2’ will be returned to indicate atimeout. In this case the verification mode will end.



Creating a blink-a-led program

Since the configuration of the JALPIC One boardisfixed, programming becomes simplersince thereis
a standard include filethat hasto be included in the program. A simple blink-a-led program then
looks like this:

include jalpic_one -- include the board definition file
enable digital io() -- make all pins digital I/O
alias 1led is pin_a0 -- alias for pin with LED

pin_ a0 direction = OUTPUT

forever loop

led = FALSE -- LED is on when port is made low.
_usec_delay (100 _000)
led = TRUE -- LED is off when port is made high.
_usec_delay (400 _000)

end loop

There isno needtoset the pragmas and the target clock since that has all been done inthe
jalpic_oneincludefile. Note thatthe JALPIC One development board hasa LED connectedto port AO
for testing purposes. This LED can be enabled ordisabled by ajumperthat can be installed onthe
board or removed fromthe board.

Running your blink-a-led program

After having compiledthe blink-a-led program successfully, the created hex file is needed to program
the device. A normal programming sequence would be as follows:

e Configure the USB port withthe right serial setting. Note that RTS/CTS must be enabled.

e Givethe command ‘!EF’ on the virtual serial device to erase the flash and checkif response is
‘0’. Note thatif EEPROM data is usedin the program thenthe command ‘!EE’ mustalso be
executedastoerase the EEPROM.

e Givethe command ‘!P’ on the virtual serial device to startthe programming cycle and check
ifresponseis ‘0’

e Copy of the hexfile to the virtual serial device and checkif response is ‘0’.

If no special programis available to control the JALPIC One development board and to check the
responses, a batch file can be used to program the application PIC. For Python users a Python script
called ‘jalpic_one.py isavailable which supports Windows, Linux and MACand is used as follows for
Windows:

Python jalpic one.py myprogram.hex com2

The script will then open serial port com2, erase the flashand EEPROM, start the programming mode
and copy the file ‘myprogram.hex’ to the serial port com2, which then programs the application PIC.
If no serial portis given, the script uses com3. This default can be changedinthe script forthe
various operating systems the script supports. If an error occurs in any of the operations, the script
will stop, shows what wentwrongand will ask the userto press Enterto continue. If all goes well,
that informationisalsoshow butthe userdoes nothave to press Enter. Note that nextto Python you
must have installed PySerial too.



Using JALPIC One with JalEdit

For Windows users the JALPIC One development board can be used in combination with JalEdit to
make life easier. This makes it possibleto compile your program and directly download it to the
JALPICOne development board with asingle click on the compile-and-program button in JalEdit.
There are two ways to do that.

Using the Python script of jalpic_one.py with Python
The jalpic_one.py script can be executed by running python and setting the programmer
environment optionsinJalEditasfollows:

Environment Options >

General ] JAL

Programmer Executable Path [right clik for list of previouzly zelected programmers]

|"E:HPngram Filez“Python3Epython. exe" ﬂ

Commandling Parameters

[ %F = long HE=-filename with quotes]

[ %F = ghart [8.3 farmat] HE=-filename withaut quates)

£D = device name [Device name iz bazed an the include file name]
[ %M = long HEX-filename with quotes without path]

[ %n = short HE*filename without quates and full path)

|"D:'xialpi-:_|:-ne.p_l,l" EF

[ Prompt before Programming

ok Cancel

The default COM port of jalpic_one.py scriptis com3. This can be changed by adding the name of the
com port afterthe %F. When com1 needs to be selected this becomes:

“D:\jalpic one.py” $F coml



Using a compiled version of the jalpic_one.py script

A compiled version of jalpic_one.py can be made by usingthe PylInstaller which will then create an

executable. This hasto be done once usingthe command: Pylnstallerjalpic_one.py. This solution
works fasterthan whenrunningitfrom Python.

AfterrunningPyInstalleradirectory called ‘dist’ is created with a subdirectory ‘jalpic_one’. You can
move this directory with all its libraries to any otherlocation on your computer. InJalEdit the
programmer environment settings are then as follows:

Environment Options >

General ] JAL

Programmer Executable Path  [night clik for list of presviouzly selected programmers]

|D:Hialpic_une"-.ialpic_nne.E!:-:e =

Commandline Parameters

[ %F = lonig HEX-filenamme with quotes]

[ %F = zhort [8.3 format] HE=-filename without quotes]

#0 = device name [Device name iz bazed on the include file name]
[ %M = long HE*-filename with quates without path)

[ %n = ghort HEX-flename without quotes and full path]

Iy
&

[ Prampt befare Programming

1] 4 Cancel

The default COM port of jalpic_one.exe programis com3. This can be changed by adding the name of
the com port afterthe %F. When com1 needs to be selected this becomes:

$F coml



Using the terminal mode

As mentioned earlier the JALPIC One development board supports aterminal mode. This means that
whenthe application PICsends dataonits USART connection, thisinformation can be viewed on the
computerusingthe COM port to which the JALPIC One development boardis connected. Because of
thisfeature thereisnoneedfora separate RS232 connection on the PC.

In orderto be able to use this feature the USART settings forthe program running on the application
PIChave to be as follows:

e Baud rate: 115200 baud
e Numberofbits: 8

e Parity:None

e Numberofstopbits: 1

Whenthe JALPIC One development boardis placed interminal mode it will send all datathatis
received fromthe application PICto the virtual serial device. Also all datasend to the virtual serial
device will be forwarded to the application PIC.

For sending and monitoring the data, aterminal emulation program can be used that connectsto the
COM port to whichthe JALPIC One development board is connected. The free program Termite can
be used for that purpose. When starting Termite, select the correct COM port and communication
settings as mentionedinthe Introduction. Once connected type ‘IT and press return. This will place
the JALPIC One development board in terminal mode. All commands now typed in Termite will be
sentdo the application PICand any data from the application PICis shownin Termite.

As screenshot of a possible use of Termite in combination with the JALPIC One development board is
givenonthe next page. Asyou can see at the top isthat it uses COM port 3 with a baud rate of
115200, 8 bits, no parity and one stop bit.

This screenshot shows the output of a program that runs on the application PICwhich sends ahello
message every 5seconds butit will alsosend all text back thatis typedinthe lowerbar of the
Termite program.

No programming in terminal mode

There is one important note to be mentioned. When the JALPIC One development boardisin
terminal mode, it will notrespondtoany commandsince itjust sends those commands as text to the
application PIC. This means thatin terminal mode the JALPIC One development board cannot be
programmed unlessthe terminalmode is stopped.

Stoppingthe terminal mode is done by entering escape (0x1B) or control-c (0x03). However, in
normal mode of Termite pressing these keys have no effect. In orderto stop the terminal mode in
Termite do the following:

e Goto Settings

e Select‘HexView inthe section Plug-ins

e [twillcome upwitha filtersetting, click OK. Note that all information onthe screenis now
alsoshowninhexadecimal format.

e Type 0x03 inthe lowerbar, followed by return. This will end the terminal mode.



Termite terminal emulator

Below as screenshot of Termite is given showing the terminal emulation mode in action. The

application programused islisted in onthe next page.

@ Termite 3.4 (by CompuPhase) —

| COM3 115200 bps, 8N1, RTS/CTS | [settings | | Clear About

B Il N BN B I
Local pre DR Remote o7 D= ® CD ERR BREAK

Close

Hella fram application FICTEFT18857!

Hella fram application FICTEFT8857

Hella fram application FICTEFT18857!

Hella fram application FICTEFT18857

Hello from application FICTBF185857

This application writes text once ewvery b seconds.
Unless wou type samething.

Then it waits.

Hella fram application FICTEFT18857
Forb seconds.

Hella fram application FICTEFT18857




Sample program to demonstrate the terminal mode

The above example is using the following sample program that was programmed into the application
PICbefore startingthe terminal mode.

include jalpic_one -- include the board definition file

-— Definitions needed for serial hw int cts.

alias pin RX direction 1is pin C7 direction -- Pin 18 for 28 pin DIP
alias pin TX direction 1s pin C6 direction -- Pin 17 for 28 pin DIP.
const serial hw baudrate = 115200 -- Terminal connection.

include serial hw int cts -- We use this version because of its buffer.
include print
include pps

-— Global variables.
var word timer

var byte character
var bit led value

enable digital io() -- make all pins digital I/O

-- On the JALPIC One board a LED is present.
alias 1led is pin_a0
pin a0 direction = OUTPUT

-- Set the pinning for the UART. This is default but still needed.
pps_control lock (FALSE)

RC6PPS = PPS TX -- TX1 re-assigned to C6 (default)

RXPPS = PPS RC7 -- C7 re-assigned to RX1 (default)
pps_control lock (TRUE)

serial hw_init ()
led value = TRUE

timer = 0

forever loop
_usec_delay (1 _000)

if serial hw read(character) then

serial hw data = character -—- Echo all received characters.
timer = 0
end 1if

-- Message sent every 5 seconds.

timer = timer + 1

if (timer == 5 000) then
led value = !led value
timer = 0

print string(serial hw data,
"\r\nHello from application PIC16F18857!\r\n")
end if

led = led value
end loop

10



Hardware connections

Power Supply

The JALPICOne development board can be supplied by the USB port via the USB connector X1. When
used standalone an external power supply can be connected to the PowerJackJ1. The supply voltage
on thisJack may vary between DC7 Voltto DC 20 Volt, butthe lowerthe bettersince it will prevent
too much heat dissipationinthe voltage regulators.

Note: Make surethat JP1ishas selectedthe correct powerinput. Thiscanbe seenbyLED3 beinglit
whenthe boardis powered on.

External connections

There are four connectors on the board to interface the application PICwith the outside world. In the
tables below these connections are shown including to which pin of the application PICthey are
connected.

Note: Althoughconnectorsare meanttosupporta special type of function, the pinfunctions can
always be changed by configuring the application PICwith the program thatruns on it.

Connector SV1
ConnectorSV1is meantas powerconnector.

SV1 | Name Type PIC PIC Pin | Remarks
Pin Pin Name
1 Reserved - - - Not used.
2 VREF- Input 4 RA2 External ADC/DAC negativereference voltage
3 MCLR\ Input 1 MCLR\ | Resetpinofthe application PIC, active low
4 +3.3V Output - - +3.3 Volt powersupply
5 +5V Output - - +5 Volt powersupply
6 Ground - - - Ground power connection
7 Ground - - - Ground powerconnection
8 VIN Output - - Voltage as supplied onthe DCJack J1

Note: The applicationPICcan alsobe reset (MCLR\) usingthe reset button (S1) on the JALPIC One
development board. This switch will connectthe MCLR\ line directly to ground. Thisline is
alsoused by the controller PICduring programming. Forthatreasonthe line mustnotbe
pulled high by an external device.

Thisreset does not affect the operation of the controller PIC, only the application PIC.

Connector SV2
ConnectorSV2is meantas analog connector but can also be used for digital signals.

SV2 | Name Type PIC PIC Pin | Remarks

Pin Pin Name
1 A0 I/O 2 RAO | Analog inputbutalso Digital /0.
2 A3 1/0 5 RA3 | Analog inputbutalso Digital I/0O.
3 A4 1/0 6 RA4 | Analog inputbutalso Digital I/O.
4 co 1/0 11 RCO | Analog inputbutalso Digital I/O.
5 B3 1/0 24 RB3 | Analog inputbutalso Digital I/O.
6 B4 I/0 25 RB4 | Analog inputbutalso Digital 1/0.




Note:

The Test LED1 can be connected to RAO by installingJumper JP2. The LED will turn on when
RAQis made low.

Connector SV3
ConnectorSV3is meantas interface forserial interfaces like SPlor12C.

Sv3 Name Type PIC PIC Pin | Remarks

Pin Pin Name
1 PGC2 Input 27 RB6 ICSP clock for programmingthe application PIC
2 PGD2 I/O 28 RB7 ICSP data for programmingthe application PIC
3 SS1 Input 7 RAS MSSP1 SPI slave select

4 SDO Output 16 RC5 MSSP1 SPI serial data

5 SDI Input 15 RC4 MSSP1 SPI serial data

6 SCK 1/0 14 RC3 MSSP1 SPI clock input/output

7 Ground - - - Ground connection

8 VREF+ Input 3 RA1 External ADC/DAC negativereference voltage.
9 SDA /O 23 RB2 MSSP1 12C serial datainput/output

10 SCL I/O 22 RB1 MSSP1 12C clockinput/output

Note: PGC2and PGD2 are shared with RB6 and RB7 and are used by the controller PICto program

the application PIC. Forthat reason these pins should notbe heavy loaded by an external
device since it may negatively impact the programming of the application PIC.

Connector SV4
ConnectorSV4is meantas interface fordigital I/0, USART and PWM connections.

Ssv4 Name Type PIC PIC Pin | Remarks
Pin Pin Name
1 RX Input 18 RC7 USART Receive
2 X Output 17 RC6 USART Transmit
3 INT Input 21 RBO External interrupt
4 PWM1 | Output 13 RC2 Pulse Width Modulator 1
5 B5 I/0 26 RB5 Digital I/O
6 PWM2 I/0 12 RC1 Pulse Width Modulator 2
7 B6 I/0 27 RB6 Digital I/0, shared with PGC2
8 B7 1.0 28 RB7 Digital /0, shared with PGD2

Connector SV5
ConnectorSV5is meantto programthe controllerPIC of the board via the ICSP interface. The
connections are based on the use of a PicKit3 programmer

SV5 Name Type | Remarks

Pin
1 MCLR\VPP Input | Resetand Programmingvoltage
2 +5V Output | +5 Volt powersupply
3 Ground - Ground connection
4 PGD1 I/O ICSP data for programming the controller PIC
5 PGC1 Input | ICSP clock for programmingthe controller PIC
6 - - Not connected




Appendix A: List of components
IC

1 * LM2940CT-5.0: 1C1

1 * LM3940IT-3.3: IC2

1 * PIC16F18557P: 1C3

1 * PIC16F1455P: IC4

Crystal
1*20 MHz: Q1

1*12 MHz: Q2

Diode
1 * 1IN4004: D1
1 * 1N4148: D2

LED
1 *Yellow LED: LED1
1 * AmberLED: LED2
1 * Red LED: LED3

Connector

1 * PowerJack:J1

1 * USB Connector: X2

2 *6-pinheader:SV2,SV5
2 *8-pinheader:SV1,Sv4
1 * 10-pin header:SV3

1 *3-pinjumper:JP1

1 * 2-pinjumper:JP2

Capacitor

4 *22 pF:C1, C3,C11,C13
5*100 nF:C2,C6,C7,C8, C9
1 * 470 nF/Ceramic: C10

Electrolytic Capacitor
3 *10 uF/25V:(C4, C5, C12

Resistor

2 *¥22 Ohm:R10, R11

2 *330 Ohm:R1, R8

6 * 1 kOhm:R2, R3, R4, R5, R6, R7
1 *33 kOhm:R9

Switch
1 * Omron Pushbutton:S1



Appendix B: Component Layout
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Appendix C. Porting your program to another PIC

Afteryou have developed your programon the JALPIC One development board, you may wantto
port itto another PIC, e.g. because yourapplication can be handled with a much smaller PIC and you
do notneedall other hardware whichis on the JALPIC One development board.

Note that you need a programmerlike aPicKit3as to be able to program the otherPIC.

The jalpic_one.jal include file

In yourinitial programyou have included the jalpic_one.jal includefile. This file takes care of the
following:

e Include the devicefile forthe PIC16F18857.
e Setthe pragmasinline withthe hardware of the JALPIC One development board forthe
PIC16F18857.

Thisjalpic_one.jalfilelooks like this:

include 16£18857 -- target PICmicro

pragma target clock 20 _000_000 -— oscillator frequency

pragma target OSC HS -- crystal or resonator

pragma target RSTOSC EXT1X -—- power-up clock select: OSC
pragma target CLKOUTEN DISABLED --— no clock output

pragma target WDT DISABLED -- no watchdog

pragma target BROWNOUT DISABLED -- no brownout reset

pragma target FCMEN DISABLED -- no clock monitoring

pragma target CSWEN ENABLED -- allow writing OSCCON1l NOSC and NDIV
pragma target LVP ENABLED -- use low voltage programming
pragma target MCLR EXTERNAL -- external reset

The definition and the descriptions of the used pragmas can be foundinthe datasheet of the PIC and
inthe included device file of the PIC16F18857.

Porting the blink-a-led program to a PIC12F615
If we wantto port our blink-al-led programto a smaller PIC12F615 we need include the right device
file and we must define our own pragmas. In this example we use the internal oscillator of the

PIC12F615, with clock frequency of 4 MHz, usingthe internal reset. The jalpic_one.jalinclude file
must be leftoutand needsto be replaced by somethinglike this:

include 12£615 -- target PICmicro

pragma target clock 4 000_000 -- oscillator frequency 4 MHz
pragma target OSC INTOSC NOCLKOUT -- Internal Clock

pragma target PWRTE Enabled -- Power up timer

pragma target MCLR Internal -—- Reset internal

pragma target WDT Disabled -- No watchdog

pragma target BROWNOUT Disabled -—- No brown-out

pragma target IOSCFS F4MHZ -— internal oscillator 4 MHz

The rest of the blink-al-led program remains the same. After this modification the blink-a-led
program can be compiled and the generated hex file can be used to program the 12F615 usinga
separate programmer. Note that each PIC is different and so are the pragmas.
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