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FMX- Model Rocket Beacon
This project is based Jerry Baumeister FMX1 at https://www.jbgizmo.com/page30.htm

FMX is model rocket beacon that transmits a beep every 1-2 seconds

and transmits the station call sign in Morse code every 30 seconds.

The transmission is in the amateur radio 2 meter band.

It runs on two CR1632 (3 volt lithium) batteries, and supports about 4 days of operation.

The PCB is 57.2mm X 18mm which is the diameter of an A, B, or C sized rocket engine.
This means it will easily fit in a standard rocket kit which typically has 22mm diameter tube.

Remember to add fireproof wadding before adding your
transmitter, parachute, and nose cone.

You can find more information, order circuit boards, or download circuit boards in eagle source
or Gerber files, and download source code or compiled hex code at:

www.schiller.net/jason/fmx/



https://www.jbgizmo.com/page30.htm
http://www.schiller.net/jason/fmx/

The circuit board is labeled for each part. All of the traces are on the top side of the circuit
board. All of the components are installed on the top side of the circuit board EXCEPT one of
the battery holders is on the bottom.

Take care to install the 8 pin DIP socket and its chip with the notched top facing the battery as
depicted on the silk screen outline.

Also take care to install the transistors facing the proper direction. Note the flat part on the silk
screen, and install the transistor facing the same direction. Q2 (NTE108) is close to the chip
IC1, with its flat side facing the chip IC1. Q1 (NTE107) is on the antenna side of the circuit with
the flat side facing away from the chip IC1.

** For low power and longest battery life install the 100K Resistor for R2 and do not install C4,
the 15pF Capacitor.

** For high power and shorter battery life, install the 10K Resistor for R2. Also install C4, the
15pF Capacitor.



Parts

Label
R1
R2

(R2)
Cl
C2

C3
(C4)
Ql
Q2
Q3
IC1
L1

L2

IC1
JP1
BAT1
BAT?2
Battery

Atenna

counter
-pole

Part
Resistor 10K 1/8 watt

Resistor 100K 1/8 watt (for low power output)
(Resistor 10K 1/8 watt

- use instead of 100K for high output. Requires C4)

Capacitor .001 uF
Capacitor 22 pF

Capacitor 15 pF
(If R2 is 10K resistor, then add Capacitor 15 pF)
NTE107

NTE108

49.152MHZ 3rd overtone crystal

PIC12F675 1I/P

0.68 uH inductor

4 turns #22 magnet wire wound on 1/8" drill-bit
8 pin DIP socket

2 pin jumper3

CR1632 battery holder

CR1632 battery holder

Two CR1632

12" #20 or #24 solid conductor wire

12" #20 or #24 solid conductor wire

Description

mouser:

mouser:

mouser:

mouser:

mouser:

299-10K/REEL-RC
279-LR2F100K

299-10K/REEL-RC

581-AR30HC102K4R
81-

RCE7U2J220J)2M1H3A

mouser:

mouser:

digikey:
digikey:

mouser:

mouser:

mouser:

mouser:

mouser:

mouser:

mouser:

mouser:

mouser:

SR155A150KAA
SR155A150KAA

2368-NTE107-ND

2368-NTE108-ND
610-PN918

695-HC49US-49.1-U
579-PIC12F675-1/P
652-78FR68K-TR-RC
566-8051
110-41-308-41-001000

614-HU1632-LF
614-HU1632-LF
614-CR1632



Assembly

Start by installing the 8 pin dip socket. Note the top with the notch must face the battery side of
the circuit, as shown on the silk screen outline. Solder the four corners then the inner pins.

Next install the Transistor Q2, NTE108 with the flat side facing the 8 pin DIP socket, as shown
on the silk screen outline. Carefully bend the middle pin backwards to fit the hole pattern. Trim
the leads after soldering for this component is finished.

Next install R1, the 10K Resistor. Verify it is colored brown / silver / blue / gray / red.

Install R2. Choose: - either the 10K Resistor for high power output or

- the 100K Resistor for low power output and longer battery life.
Verify the 100K Resistor is colored gray / gray / brown / gray.
Next install Q3, the crystal. It looks like a metal silver elongated top hat.

Install L1, a Fixed Inductor RF CHOKE .68uH. Verify it is colored purple / blue / purple / gray.

You will need to make L2 out of 3.25 inches of 22 gage magnet wire. Using a knife carefully
scrape the lacquer from the ends of the coil for about 1/2 inch. Next construct the coil (L2) by
close winding 4 turns of the magnet wire on the shaft of a 1/8" drill bit shaft (or similar size
form) and then slide the coil off of the drill bit shaft or form. The coils should be tightly wound.
Solder this coil on to circuit ensuring the bare copper is soldered to the circuit.

Next install Q1, the Transistor NTE107 with the flat side facing away from the 8 pin DIP socket,
as shown on the silk screen outline.

Next install the Resistors C1, C2, and C3. Also ONLY include C4 if R2 is a 10K Resistor.
C1 is a 1000pF Capacitor.

C2 is a 22pF Capacitor.

C3 is a 15 pF Capacitor.

** only install C4 if R2 is a 10K Resistor**C4 is also a 15 pF Capacitor®*

Install the two battery holders, one on each side of the circuit board.

Next, use 12 inches of 20 - 24 gauge common "hook-up" wire as the antenna and counterpoise.
These attach to the larger holes at either side of the circuit board labeled “CP” and “ANT”.

Install the two pin jumper near the battery holder.

Lastly install the PIC microcontroller Chip into the 8 pin DIP socket, ensuring that the top with
the notch is facing the battery as indicated by the DIP socket. You may have to to bend the pins
of the chip slightly to make them perpendicular such that they fit in the DIP socket.

If you need to compile and program the PIC, do so prior to installing into the DIP socket. This
can be done with MPLAB IDE and a PICkit3. Detailed instructions follow.

Source code and hex files can be found at:
www.schiller.net/jason/fmx/



Testing
Install the two batteries and jumper JP1 to turn the transmitter on. Confirm you hear beeps, the
call sign in Morse code, and that the transmitter drops between beeps. Note that due to

variations in crystal frequency the actual frequency of the transmitter will be in the range of
147.455 and 147.560 Mhz.

If the transmitter is continuously transmitting, you need to add C4 to your circuit.

Test the transmitter by throwing it upon into the air and allowing it to fall to the ground. Confirm
the transmitter is still functioning.

Coating the circuit

Consider painting the circuit with two coats of protective polyurethane. Do not coat the batteries
or the battery terminals. This will help to protect the circuit from the explosion which blows off
the nose cone and deploys the parachute.

Attaching the beacon

The easiest way to attach the beacon is to run the shock cord through the two large holes in the
circuit board. Add fireproof wadding to the rocket tube. Insert the circuit board followed by the
carefully folded parachute. Lastly add the nose cone.

Tracking

Tracking is best accomplished with a directional antenna such as a yagi. When that is not
possible, use body fade to shield one direction from the antenna. Hold the receiver close to your
stomach with the antenna pointing vertically. Slowly turn your body as you listen for the
direction of the loudest and quietest beeps. The transmitter should be in the direction of the
loudest beeps, or 180° away from where the beeping is the quietest. Walk in that direction, then
take another reading.



Compiling

To compile your own code with your callsign you will need to install:
e MPLAB X IDE
*  MPLAB XC8 compiler

Open MPLAB X IDE.

@ MPLABXIDE File Edit View Navigate

Start foct: [ NON ] 3l New Project... 08N
art a neW project: . E s== @ NewFile...
select > File > New Project from the menu : . :
Ser... @ | Files |cli &= Open Project...

or click on the the new project icon Open Recent Project
(yellow folder with a green plus)

,

@ MPLABXIDE File

Import

Close Project

[ NON ) Close Other Projects
ﬁ % L@ Close All Projects

: — : Open File...

Ser... [x] I Files ICIa... ‘ Open Recent File

Project Groups...

Project Properties

Save
Save As...

<No Project Op¢ sl

Page Setup...
Print...
Print to HTML...

Il . .
o o New Project Choose new project category:
steps Choose Project Microchip Embedded
1. Choose Project . .
2 . = and project: Standalone Project
Categories: Projects: .
= Then click the Next button.
£ Other Embedded (& Existing MPLAB IDE v8 Project
Samples (& Prebuilt (Hex, Loadable Image) Project
Generic (&4 User Makefile Project
(&4 Library Project
(&) Import START MPLAB Project
(&) Import Atmel Studio Project
Description:
Creates a new standalone application project. It uses an IDE-generated
makefile to build your project.
Help < Back - Finish Cancel



https://www.microchip.com/en-us/development-tools-tools-and-software/mplab-x-ide
https://www.microchip.com/en-us/development-tools-tools-and-software/mplab-xc-compilers

For device type the name of the chip "pic12{675".
Then select simulator, and click the Next buttop.

r -
P New Project P New Project
Steps Select Device Steps Select Device
1. Choose Project 1. Choose Project
2. Select Device 2. Select Device
3. Select Header Family: All Families 3. Select Header Family: All Families S
4. Select Plugin Board 4. Select Plugin Board
5. Select Compiler . 5. Select Compiler I ~
6. Select Project Name Devices PIC12F675)| 6. Select Project Name Device PIC12F675 A
and Folder Filtering All Elements and Folder
Tool: Show All Tool: Simulator Show All
rfPIC12F675F No Tool
HfPIC12F675H
rfPIC12F675K
Help <Back  (INGEEE) sk Cancel Help <Back  (NEXEEN)  rinish Cancel
r 5
e e New Project
Steps Select Header
1. Choose Project
2. Select Device * OPTIONAL: Please select an associated debug heade...
3. Select Hea_der
; g:::z: I(’:I:g:"l:ard Supported Debug Header: None * Required for Debug
Choose no debug header: none. 6. Selct poject Name
. A debug header is a device made especially for
debugging. It provides extras pins and in some cases
And click the Next button. debuggng. I provides extrs
MPLAB
Help < Back | Next> | Finish Cancel
fToe o New Project
Steps Select Compiler
1. Choose Project
Fg-!cct Device Compiler Toolchains
3. Select Header P
4. Select Plugin Board xcs
5. Select Compiler HI-TECH PICC .
6. Select Project Name pic-as .
and Folder Select the compiler:
"os . . . .
pic-as (v2.32) [Applications/micrchip/xc8/
: : 2
v2.32/pic-as/bin]
; And click the Next button.
MPLAB
-
.
L XoN ) New Project
Help < Back | Next> Finish Cancel Steps Select Project Name and Folder
1. Choose Prt_:ject
;: gz::z: e 0 Project Name: fmx-weall
4. Select Plugin Board Project Location: /Users /userid/MPLABXProjects Browse...
5. Select Compiler
6. i:l:c;oll‘;:jrec! Name Project Folder: ers /userid/MPLABXProjects/ fmx-wc4ll.X
Overwrite existing project.
Also delete sources.
. Set as main project
Select the project name. e e
: MPLAB‘
Use fmx-<your_call_sign>.
In this example we use the call sign WC4LL, Y e sosse
and the project name fmx-wc4ll.
Click the Finish button.
Help < Back Next > | Finish | Cancel
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& MPLAB X IDE

Right click on Source files.
Choose New > AssemblyFile.asm.

-
[ ] [ ] New AssemblyFile.asm

Steps Name and Location

1. Choose File Type

. File Name: wc4ll
2. Name and Location

Project: fmx-wc4ll

Folder: Browse...

Created File: /Users/hschill/MPLABXProjects/fmx-wc4ll.X/wc4ll.asm

Help < Back Next >

Cancel

Paste in the raw text of the assembly code.

Scroll down to line 286 where the call sign is
configured.

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help
MPLAB X IDE v5.50 - fmx-wc4ll : default
defaul T-B-b-T-%-9 B @ w o ool

) fmx-weall
[ Header Files
(& Important Files
Linker Files
(&) source Files.

= Wwcsllasm|
& Ubraries
(& Loadables

e EB-E- Q<% HES

Asm Source

History e B
285
286 C_sign: ; input call sigh characters here
287 call W
288 call  _C
289 call  four
200 call |
201 call L
292
293 return
204
295 c
296 one:
297 call dit
208 call  dah

299 call dah
Vfr‘nx-:vcill - Dash‘l.ward o Eh e all  dan

@ MPLABXIDE File Edit View Navigate

%D @
Ser... (=) Output £

Output

Header Files
Important Files
Linker Files
Source File

New Logical Folder

Add Existing Item...
Add Existing Items from Folders...
Find...

Cut
Copy
Paste BV

Remove From Project

—_—
fmx-wc4ll - D Rename...

3,
8 fmx-V  properties
S § Pryjeccrype:s Apprag

Source

default

Refactor

=N

I Directory...
™ AssemblyFile.asm...

i@ pic_8b_asm_func.asm...

[ Empty File...

] C Main File...

] C Source File...

1] C Header File...

& C++ Class...

] C++ Source File...
] C++ Header File...
T Makefile...

Other...

Name the file fmx-<Your_Call_sign>.
In our example we use fmx-wc4ll.

Click the Finish button.

MPLABXIDE File Edit View

Navigate

Source  Refactor Production

Debug  Team

Product

b-%-"

Replace the three lines: call _F

call_ M
call_X

MPLAB X IDE
default T B
@ Header Files AsmSource | | History
@ important Fles
@ Linker Files ;
&) Source Files 3 Filename:  fmx.asm
s 4 Date:  1-15-05
@ vubraries 5 ; File Version:
(& Loadables 6 Author: § baumeister
7 Company:  hinself
8
9
10 ; KDSZUG telemetry transmitter control program.
1 i AU rights reserved
2 i Notes: This program is designed to modulate a small FM transmitter
13 ; with "beeps" that can be used in radio location. It transmitts a call
1 ; sign after 16 beeps.
15
vl Dasbboard, ) 16 ilist p=12F675 ; list directive to define processor
|78 fmocweal 1| | #include <pic12f675. inc ; processor specific variable definitions
{§) g ProlectType: Applic 18 #include <xc.in
= ;v:éxzrsvs 19 jerrorlevel -302 ; suppress message 302 from list file
20
2| B Checksum: Blank 21 ;_CONFIG _CP_OFF & _CPD_OFF & _BODEN_OFF & _MCLRE_OFF & _WDT_OFF & _PWRTE_ON &
? ifakcncsz Hex file 2 I CoNFIG
acks 2
. & PIC10-12R00 D 24 CONFIG FOSC = INTRCIO i Oscillator Selection bits (INTOSC oscillator: I/
' Compller Tookhain 2 CONFIG WDTE = ON i Watchdog Timer Enable bit (WDT enabled)
¥ pic-as (v2.32) [/. 26 CONFIG PWRTE = OFF ; Power-Up Timer Enable bit (PWRT disabled)
G Production Image | - 27 CONFIG MCLRE = ON i GP3/MCLR pin function select (GP3/MCLR pin funct
& Memory 28 CONFIG BOREN = OFF ; Brown-out Detect Enable bit (BOD disabled)
© Usage symbols di || 29 CONFIG CP = OFF ; Code Protection bit (Program Memory code protect
@ Daa 64 Ox40) t 30 CONFIG CPD = OFF ; Data Code Protection bit (Data memory code prote
L. Grrogam 1024 (| 5
»

With your call sign. In this example:

call W
call_C
call four
call_ L
call L



Click on the configure button
(a Wrench with a nut and bolt)

e e
Categories:
° General
o File Inclusion/Exclusion
© Conf: [default]

Project Properties - fmx-weall ]

Option categories:

& MPLABXIDE
[ NON )

Ragag~ R

File

Edit

View Navigate Source

default BE

Ser... | Ol Files ICIa...
G fmx-wcall
Header Files
[ Important Files
Linker Files
Source Files
i
Libraries
Loadables

=
=

fmx-wc4ll.X/wc4ll.asm

/Users/hschill/MPLABXProjects /fmx-

Asm Source History [
1 5 Skkkkokskokokokk ok kR kK
2 ;

3 k Filename:

4 H Date: 1-1°%
5 ; File Versior
6 ; Author: j be
7 ; Company: hin
8 H

9 3 krokokskokokokkok koK

10 ; KD5ZUG telemetr

11 ; A1l rights rese

12 ; Notes: This pr

13 ; with "beeps" tt

14 ; sign after 16 t

fmx-wc4ll - Dashboard £

g fmx-wc4ll
‘?3 Project Type: Applic.
@ Device

G PIC12F675

# Checksum: Blank

EB CRC32: 0x9E69
&8 Packs

Options for pic-as (v2.32)

Preprocessing and me... Reset

Output

& Simiator —

" Lonting

o Liraries Suppress all warnings

o ulang st erors 20

o pic-as Warning level o

N icoas Linker Define preprocessor symbol (one per line): . .

Undefin preprocessor symbol (one per el Click on pic-as Assembler.
Include directories (ane per line):
preney St o And the include directories

Additional options |

e Generated Command Line  User Comments.

If you select an option its description will appear here.

Manage Configurations...

click the Browse...

(the icon has three dots)

| Categories:
© General

Help Cancel Apply Unlock

Project Properties - fmx-wcall

1 Options for pic-as (v2.32)

©  File Inclusion/Exclusion Option categories:  Preprocessing and me... & Reset
@ Conf: [default]
@ Simulator Verbose
@ Loading | | —
© Libraries ® @ Include directories (one per line):
© Building
S pic-as Global Options Destoy] Down Up Browse...
A L
@ pic-as Linker [ L
|
ndLine  User Comments
OK Cancel
Manage Configurations...
Help Cancel Apply Unlock oK



Set the include directory as:

/Applications/microchip/mplabx/v5.50/packs/Microchip/PIC10-12Fxxx_DFP/1.4.56/xc8/pic/include/proc

and click the Open button i
|

Project Properties - fmx-wc4ll

Categories: ; E
® General Options for pic-as (v2.32)
© File Inclusion/Exclusion Option categories: ~ Preprocessing and me... & Reset
@ Col efault]
[ NON ] Open
2 fmx-wc4ll.X IR~
3 build O Relative
i debug Absolute
[0 dist
£ nbproject
File: /Applications/microchip/mplabx/v5.50/packs/Microchip/PIC10-12Fxxx_DFP/1.4.56/xc8/pic/include/proc -
File Format: || Files <] Cancel
Manage Configurations... f
Help Cancel Apply Unlock OK
Project Properties - fmx-wcall
Categories: . .
5 General Options for pic-as (v2.32)
@ File Inclusion/Exclusion Option categories:  Preprocessing and me... ¢ Reset
@ Conf: [default]
@ Simulator Verbose
@ Loading iy
@ Libraries ® [ Include directories (one per line):
@ Building
@ pic-as Global Options Destroy Down Up Browse...

pic-as Linker ../../..]../Applications /microchip/mplabx/v5.50/packs /M

nd Line  User Comments

OK Cancel
T
Manage Configurations...
Help Cancel Apply Unlock
i [ JoN ]
] Categories:
1 © General

@ File Inclusion/Exclusion
© Conf: [default]
@ Simulator
Loading
Libraries
Building
pic-as Global Options

Click on pic-as Linker. e
And the custom linker options.
(the icon has three dots)

o e o e

Manage Configurations...

OK

newly configured path

Project Properties - fmx-wcall

Options for pic-as (v2.32)

Option categories: ~ General

then click the OK button.
to accept the order of the

Reset

Libraries
Library search path

Custom linker options

Style of call graph listing in map file Short-form call graph (default)

Ly

Additional options:

Generated Command Line  User Comments
If you select an option its description will appear here.
Help Cancel Apply Unlock
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set the customer Linker options to:
-Pres_vect-0x0
and click the OK button.

2.8, Project Properties - fmx-wcall
Categories: X :
© General Options for pic-as (v2.32)

© File Inclusion/Exclusion
©  Conf: [default]

Option categories: General

Reset

@ Simulator Libraries

© Loading

o Ubraries Library search path

 Building Custom linker options ~Pres_vect=0x0
© pic-as Global Options

Style of call graph listing in map file Short-form call graph (default)
@ pic-as Assembler

o

Additional options:

Option Descrizto Generated Command Line  User Comments
If you select an option its description will appear here.
Manage Configurations...
Help Cancel Apply Unlock ook

Now compile the code by clicking on the
hammer icon.

Project Properties - fmx-wcall W

Categories:
g pemp Options for pic-as (v2.32)
@ File Inclusion/Exclusion Option categories: General < Reset
 Conf: [default]
 Simulator Libraries
© Loading ey
o Libraries e o Custom linker options
> Building
@ pic-as Global Options Destroy Down Up ~form call graph (default)
o pic-as Assembler
@ Pres_vect=0x0]
E
ELme User Comments
oK Cancel
Manage Configurations...
Help Cancel Apply Unlock oK

click the OK button.
to accept the newly configured changes.

MPLABXIDE _ File

Se] o
@ fmx-weal

s Rmgawa] | ooy | 8 QALIBO P4 AU 08 U C
poran: Fes
D uinker Fies H
@ Soorce s 3 Filename:  fax.asm
at i vate: . 1-15-05
@ Wares o File Version: 1
@ toadabies B Author: § bauseister
[ G fme-weat e osy 7]

5 * —acpu=PICIZF675 —c \
| -0 build/default/production/wcall.o \
weall.asa \
—msusmary=+men, -psect, -class, -hex,file, ~shal, ~sha256, xal, -xalfull ~fmax-errors=20 —marn=0 I"../../../../Applications/microchip/mplabx/vs.50/
* “mcpusPIC12F675 To

-0

vl - Dashboard © -nsumsary=+aen, -psect, -class, ~hex,~file, -shal, -sha256, -xal,~xalfull -Wl,-Pres_vect=0x0 -ncallgraph=std ~mno-download-hex

2 78 fmcwean
G 3 ProjectType: Aoplc Mesory Susmary:
1 Device Program space used 172h (370) of  400h words  ( 36.1%)
@ PC12r675 Data space used  Oh (@) of  40h bytes ( 0.08)
Ll # Checksum: 0x74 EEPROM space used  Oh( 0 of ghbytes ( 0.08)
? @ CRQ32: 0x9¢69 Configuration bits used  1h ( 1) of  Ihword  (100.0%)
& Packs 0 Location space  used  Oh (  ©) of  4h bytes ( 0.0%)
& PIC10-12P0 0
F Compikr Tookhain make[2): Leaving directory */Users/hschill/HPLABXProjects/ fax-wcdlL.X"
T pic-as 2321 make(1]: Leaving directory ‘/Users/hschill/MPLABXProjects/ fax-wca L.X"
G Producton image
e BUILD SUCCESSFUL (total time: 921as)
Symbols di Loading code from /Users/hschill/MPL 1 au
@ Data 64 (0x40) ¢ Progran loaded with pack,PIC10-12Fxxx_DFP,1.4.56,Microchip
. B Progam 1,024 ¢ Loading complete
| 31 NS

You can find the hex file inside your home directory at
MPLABXProjects/fmx-<YOUR_CALL>.X/dist/default/production
The file name will be fmx-<YOUR_CALL>.X .production.hex
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Flashing

Open MPLAB X IDE.
Open your project.

Click on:
Production > Set Project
Configuration > Custom

@& MPLAB X IDE
o0

RS D¢

Services | Projects £
=] @

Header Files
ﬁ Important Files

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

T Build Main Project
"W Clean and Build Main Project
Batch Build Main Project..

default

" Make and Program Device Main Project
;E‘ Program Device for Debugging Main Project
" Program Device for Production Main Project

Linker Files T HAHAK AR A KKK
@ Source Files ™. Erase Device Memory Main Project

& Libraries 7 Programmer To Go PICkit3/PICkit4 Main Project

ﬁ Loadables

Set Project Configuration
Set Main Project
# Set Configuration Bits

v default

Customize...
cRokRRRRRR KRR
w Check File

7 Validate File
ransmitter
13 ;owi Repeat Build/Run mitts a call

Stop Build/Run

Pookolololololok

gl

fmx_n2ulx - D

(e @ Project Properties - fmx_n2ulx
Categories: Configuration
@ General Family:
° Exclusion
All Families

Connected Hardware Tool
Loading

Device:

S PICI2FE7S

Supported Debug Header: (Required)

Click on the Category Conf [default]

Libraries PICKit3-SN:BUR1950686... Show All None (]
Bukang cim .
et o And make sure PICKit3 is selected for the
@ pic-as Linker 9 PIC10-12Fxxx_DFP
Sin connected Hardware Tool
1132
W 1.2.44
Compiler Toolchain:
‘
2 Usapleatonsimirochihes N2z,
| | r. ) Project Properties - fmx_n2ulx 1
Categories:
| > General Option categories: v Memories to Program ) Reset
1 @ File Debug Opti
' Manage C ° c‘:,.f: [default] Auto select memorie p:,gur:m ‘(}),::i":ns Allow PICKit 3 to Select Memories
| o Configuration Memor___Freeze Peripherals
Help Cancel Apply Unlock oK © Load
| o Lraries EEPROM Programmer To Go.
© Building D Firmware
@ pic-as Global Options Program Memory
. e :f‘z""b'e' Program Memory Range(s)(hex) 0-3ff
Preserve Program Memory (not available with pr...
. . Preserve Program Memory Range(s)(hex)
Click on the Category PICkit 3
. Preserve EEPROM Range(s)(hex) 0-7f
Select Optlon Category: Power preserve 1D Memor (ot avalable wth proarar..
| o - | Programmer To Go
1 ]
!
; Manage Configurations...
IR Project Properties - fmx_n2ulx ] |
cm?‘m:,;“ﬂ Option categories: | Power Reset Help Cancel Apply Hlolocd OK E
. ;II:AM Power target circuit from PICKIt3 b
* Voltage Level 5.0
% Loading
@ Libraries Ch k h b f
@ Buildi .
2 peeas i opons eck the box for:
2 s hssombler . . .
¢ peinie Power target circuit from PICkit3
‘ Set the voltage level to 5.0 (or less down to 3.3)
Programmer To Go
| ]
« Click the OK button
| Manage Configurations... |
Help Cancel Apply Unlock oK t

& MPLABXIDE File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

Now compile the program one last time
Click on Production > Build Main Project

ece
HEH S 9D

Projects 3 | Files

T Build Main Project
" Clean and Build Main Project
Batch Build Main Project...

default

Classes
" Make and Program Device Main Project
15 Program Device for Debugging Main Project
" Program Device for Production Main Project
=-  Erase Device Memory Main Project

7% Programmer To Go PICKit3/PICkitd Main Project

Header Files
(@ Important Files

Connectina to

OR click the hammer from the tool bar.
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PICkit3 ©  fmx_n2ulx (Build, Load) ©

TE

make —f nbproject/Makefile-default.mk SUBPROJECTS= .build-conf

make[1]: Entering directory '/Users/hschill/MPLABXProjects/fmx_n2ulx.X"

make -f nbproject/Makefile-default.mk dist/default/production/fmx_n2ulx.X.production.hex
make[2]: Entering directory '/Users/hschill/MPLABXProjects/fmx_n2ulx.X"

make[2]: 'dist/default/production/fmx_n2ulx.X.production.hex' is up to date.

make[2]: Leaving directory '/Users/hschill/MPLABXProjects/fmx_n2ulx.X"

Check that the build is make[1]: Leaving directory '/Users/hschill/MPLABXProjects/fmx_n2ulx.X"

BUILD SUCCESSFUL (total time: 135ms)

Successful, Loading code from /Users/hschill/MPLABXProjects/fmx_n2ulx.X/dist/default/production/fmx_n2ulx.X.production.hex...
Program loaded with pack,PIC10-12Fxxx_DFP,1.4.56,Microchip

Loading completed

A

MPLABXIDE File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

T B o i Proect Lastly, program the chip.

Batch Build Main Project...

Classes
Make and Program Device Main Project

=]
Header Files % Program Device for Debugging Main Project Chck on:

Important Files Program Device for Production Main Project

Linker Files

Soure Fles LSRR 7 crose Device Memory Mai project Production > Make and Program
(& vubraries LELCEREll ™ Programmer To Go PICKit3/PICkit4 Main Project > i X R
Device Main Project

(= make[2]: Ei

OR click the icon of the green arrow download code to the chip.

Output

PICkit3 & fmx_n2ulx (Build, Load, ..)

Check that the programming
was successful Connecting to MPLAB PICkit 3...

Currently loaded firmware on PICkit 3
Firmware Suite Version.....01.56.09
Firmware type..............Midrange

Programmer to target power is enabled - VDD = 5.000000 volts.
Target device PIC12F675 found.
Device Revision ID = b

Device Erased...

Programming...

The following memory area(s) will be programmed:

program memory: start address = @x28e, end address = Ox3ff

configuration memory
Programming/Verify complete
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R1 Resistor 10K 1/8 w

R2 Resistor 100K 1/8 w
(for low power output)

(R2 Resistor 10K 1/8 w
For high power.

Requires C4)

C1 Capacitor .001 uF

C2 Capacitor 22 pF

C3 Capacitor 15 pF

(C4 Capacitor 15 pF)

Q1 Transistor NTE107

Q2 Transistor NTE108

Q3 49.152MHZ 3rd
overtone crystal

IC1 PIC12F675 I/P

L1 0.68 uH inductor

L2 - 4 turns #22 magnet
wire wound on 1/8"
drill-bit

JP1 - 2 pin jumper

BAT1, BAT2

Batteries

ANT - 12" #20 or #24
solid conductor wire

CP - 12" #20 or #24
solid conductor wire
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