Flashing your Altimeters

Flashing your Bear altimeter

vﬁﬂ'ﬂmb?@

Version date Author Comments
1.0 13/05/2013 | Boris du Reau Initial version
Rocket Type
Micro-max | Mode Mid power High power
Rocket
No yes yes yes
Category
Construction Ground Support Electronic Other
technic
X
R € To - 1 PP PP PPPPPPPRP 2
2 Alti duo altimeter or flight [0gger ........ooo i 3
2.1 Installing the boot l0ader.............viceeeeree e 3
211 Loading the boot loader using an AVR programimy............ccceeeeeeeeeeeeeennnnnnns 3
2.1.2 Loading the boot loader using an Arduino UNQ............cccoovvviviiiiiiciiiee e, 5
2.2 Flashing an existing Alti dUO @ltIMELEr ... oeeiieeeeeeeeieeee e 6
2.2.1 Flashing using an AVR programmer .......cccceueeeiieiiiinineeeeeeeeeseeeeeeennnnnnnnd 6..
2.2.2 Flashing using the USB adaptor........ccc oo 7
2.2.3 Flashing using an Arduino UNO ..........cecceceeieeeeeeecceeeeeeeiicn e eeeee 8
3 ATLHNY Dased @ltIMELEIS ......eeiiiiiie et 9
4 AL UNO AIIMELET ...t e e e e e e e e b bbb e e e e e 9
4.1 Installing the boot loader ... 9
4.1.1 Using an AVR PrOgramMer ........cccovvvieeeeemiaeeeeeeeeeeeeeeeeeesennnnnnns e e e e e eeeneees 9
4.1.2 UsiNg an Arduino UNO ......e o ee e 10
4.2 Flashing an existing Alti UNo altimMeter ...cceee.vvvveiiiiiiiieieeeeeeeeeeeeeee s 12
5  Mini Alti DUO @IIMETEI .....uueiiiiiiee et 12
5.1 Installing the boot l0ader.............viceeeeeieeeee e 12
5.1.1 Using an AVR ProgrammMer .........coooiiieeeeeeeaaeeee e e e e e e e e e eeeeeeeeseseennnn e ens 12
5.1.2 (@S] To Jr= T 72X o [ 11 o T 1 o TS 13
5.2 Flashing an existing Mini Alti DUO @ltiMetel.....ccoovviieiiiiiiiiiiieeii e 14
5.2.1 Flashing a Mini Alti Duo using an AVR Programar............ccceeeeevveeevvvnvnnnnnns 14
5.2.2 Flashing a Mini Alti Duo using an Arduino Uboard...............cceeeevvivnennnins 15
20/05/2013 Copyright © Boris du Reau 2012-2013 ephg



q BT,
&,
g
N B

Flashing your Altimeters
1 Goal

The goal of this document is to explain how to apgldome new code to your altimeter. This
document is applicable to all altimeters that | designing.

This document assumes that you have some knowledgfge Arduino framework. If you
need to download the Arduino framework go to tHkeWing page:
http://arduino.cc/en/Main/Software

Test have been conducted with version 1.01 of tfieiido framework.

The documents covert 3 micro controllers: ATtiny @9tiny 84 and ATMega 328. It first
shows how to upload the boot loader (which is sbimgtyou do once ) and then how to
upload the program itself.

| recommend using an AVR programmer with an adaptat a ZIF socket if you need to do
lot’'s of them. If you do it only occasionally andwy do not mind using a bread board them
use your Arduino board to program it.

Before your start

Remember that it is a kit and that you can modify the program and behaviour of your
altimeter.

The country where you live might not even allow the use of such device. You have to
assume total legal responsibility for any damages or claims including personal injury that
may results from the use of this device. | shall not be responsible for the above. If you
disagree with that, please do not build it or useit.

If you are modifying the code of your altimeter madure that you build a vacuum chamber
(only cost a few euros) to test it one the grouefbie you fly it.
http://rocket.payload.free.fr/index.php?option=caontent&view=article&id=8&Itemid=6&

lang=en
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2 Alti duo altimeter or flight logger

2.1 Installing the boot loader

The microcontroller used by the Alti duo is an AT¢4e328. If you are using a bran new
processor you will need to load the Arduino Unotdoader first.

In order to do that you can either use an AVR paogner or use your Arduino board as an
AVR programmer.

2.1.1 Loading the boot loader using an AVR programmer

You need to get an AVR programmer like the onewedad buy or build an adaptor for the
ATMega 328.

You can make your own adaptor easily and I am planning on making adaptors kits available
so that people can flash their altimeters and contribute to the program.

The adaptor looks like the schema below
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You can then quickly build it and use a ZIF socket

On the Alti Duo uses an ATMega 328. On the Ardunamework choose the board Arduino
Uno and then select your AVR programmer
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[Tools| Help

I Auto Format Ctrl+T
| Archive Sketch
: Fix Encoding & Reload
Serial Monitor Ctrl+ Maj+M
Board b
Serial Port k
Frogrammer P| AVRISP
Burn Bootloader | AVRISP mkl

USBtinylSP
Parallel Prograrmmer

Arduino as ISP

Then click on
oot loader

I Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload
Serial Monitor Ctrl+Maj+M

Board 3
Serial Port 4

P k
I Burn Bootloader I

This will upload the Arduino Uno boot loader to ydtiMega 328

Hoct O oo e

Make sure it says successful. If not you will neetty again. Sometime it does not work; and
in this case you will have to use a special prognamto reset your chip.
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2.1.2 Loading the boot loader using an Arduino UNO

If you do not have an AVR programmer you can us@ruino Uno board. Not that you
should be able to do it with other Arduino boarded.

First you need to load the AVR programmer programaur Arduino board

[File] Edit Sketch Tools Help

Mew Ctri+M
Open... Ctrl+ QO
Sketchbook
Examples b 01.Basics 3
Close Ctrl+W 02.Digital 3
Save Ctrl+5S 03.Analog 1
Save As... Ctrl+Maj+5 04. Communication #
Upload Ctrl+U 05.Control Y
Upload Using Programmer  Ctrl+Maj+ LU 06.5ensars g
07.Display k
e el 08.5trings k
i e 09.USB{Leonards)  »
Preferences Ctrl+ Comma 10.Rocketry k
Quit Ctrl+ G

Open the ArduinolSP program and upload it to yorduino board.

Then just wire your ATMega 328 like in the pictioelow

Then on the tools menu click on Burn Bootloader
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i Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Maj+M

L Beoard b

Serial Port 3

P b
%
i Burn Bootloader

Make sure it says successful. If not you will neztry again. Sometime it does not work; and
in this case you will have to use a special prognamto reset your chip.

2.2 Flashing an existing Alti duo altimeter

This mean that you already have a boot loader aad/existing program that you want either
to upgrade to the latest version downloaded orsiteeor you want to change its behaviour.

2.2.1 Flashing using an AVR programmer

Connect the AVR programmer to your PC exactly e way that you did for burning the
boot loader.
Remove the chip from your altimeter and plug iyéoir AVR programmer adaptor

On the Arduino framework when you upload the prognoose the option

1 ' AR\'Drol_“Z | Aﬁzimm
[File] Edit Sketch Tools Help ]
MNew Ctri+N
Open... Cirl+ O
Sketchbook 3
Examples L
Close Ctrl+W f
Save Ctrl+5
i Save As... Ctrl+Maj+5 :
Upload Ctr+ U
[@\uad Using Programmer CI:rI+MaJ+D1
Page Setup Ctrl+Maj+P |
Print Ctrl+P
Preferences Ctrl+Comma
Quit Ctrl+ QG
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{2 ArtiduoV 2| Arduino 103 Sl
|Fie Edit Sketch Tools Help |

Wl // This will be the ASL altitude during the £light, and the 4GL al =
float HalmanCale (float altitude}

{

FfPredict kalman ¥ temp, kalwan p tenp
kalman x_temp = kKalman x_last;
kalman p_temp = kalman p last + kalman r:

f/Update kalman wvalues
kalman k = (f_l/(kalman p_temp + kalman g)) ¥ kalman p temp;
kalman % = kalman ¥ _teup + (kalman k * {altitude - kalman x tem—

kalwan p = (£ 1 - kalwan k) * kalman p temwn: =
1] | .

155 Arduine Uno on COMAZ

hen done plug back the chip to the altimeter.

2.2.2 Flashing using the USB adaptor

The advantage about this method is that you canogegam the altimeter without removing
the chip. It is very useful when you have solddhrexichip on the board.

Connect a USB adaptor to your altimeter, uploadptiogram and press the push button for 2
seconds.

Make sure the pin marked as TX on the adaptor bgaed to RX on the altimeter board and
that the RX on the adaptor goes to TX on the ateme
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Note that if the altimeter is powered on, do natwvthe +5v pin from the adaptor.
It is best to switch of the altimeter.

2.2.3 Flashing using an Arduino Uno

Remove the chip from your Arduino Uno board andaep it by the ship that you want to

flash.
Then upload the program like you would normallyitdo
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3 ATtiny based altimeters

Before you can do anything with the ATtiny processgu need to patch your Arduino
framework with the ATtiny board and some additiolifadaries.

You will also need to patch the Arduino framewariker because it is buggy with the ATtiny
processors.

4 Alti Uno altimeter

4.1 Installing the boot loader

The altimeter Uno uses an ATtiny 85 microcontrolleyou are using a bran new processor
you will need to load the Arduino ATtiny 85 boogalter first. There are several ways to load
the Arduino boot loader.

4.1.1 Using an AVR programmer

You need to do an AVR adaptor

vV taV
13 +5V
|_—_1_ AX RESFT 7 n
1. H [ ._2. PAX/XTAL1 HT’T‘I/]?OK 5—.——.—
IJ 3 PB4/ XTALZ PBD/MOSI L
3 4 4| vec |A
= | . qu ATTINYBS
7 B
ci
Q 1Q | 2 | reo/xTaLt paz 2007 | B
oD | P TA2 g, nce [T
HE‘EO —i— :"m pas,ancs |E
TV Mmoo (e
| I 14 PA3/ADER E
oND
SHo | 1 vee ool
c2—T— —T1 F3 ATTINYB4
GND GND
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| have made my own AVR adaptor that works for thiidy 85 and ATtiny 84

On the Arduino framework rather than choosing atbahoose the ATtiny 85 chip.

FLELIPUS g 0V LS TSI IO WSS LUL, L LY WS O

o 1ok a ‘ | ATt?nyﬁfl @1 MHz (?nternal ctsc?llatur; BOD dfsahiedj
i ATtinydd @ & MHz (internal oscillator; BOD disabled)
1 ATtinydd @ 1 MHz (internal oscillator; BOD disabled)
ATtiny24 @ 16 MHz (external crystal; BOD disabled)
i i e o -
ATtiny85 @ 16 MHz (internal PLL; 4.3V BOD)

3tch Help

Auto Format Ctrl+T ATtiny85 @ 8 MHz (internal oscillator; BOD disabled)
! Archive Sketch ATtiny85 @ 1 MHz (internal oscillator; BOD disabled)
B e Econding 8 Relasd ATtingd5 @ 8 MHz
:Elgl:::l Serial Monitor Ctrl+Maj+ M ATtinyd5 @ 1 MHz
E. ba — [ ATtiny8> @ 128 KHz (watchdog oscillator; 1.8 V BOD)
i oar 4l
nil| _ { ATtiny25 @ & MHz
| Serial Port
| ATtiny25 @ 1 MHz
llSE Programmer b! ATtiny4313 @ 8 MHz
ny | | ;
anp] Burn Bootloader ATtinyd313 @ 1 MHz

Note that we will be using the internal oscillator.
Then just do burn boot loader like you did with &iEMega 328

4.1.2 Using an Arduino Uno

You can also burn the boot loader using an Ardlno. Just do exactly like you did it for
the ATMega 328 and wire it like below:
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You could eventually do an Arduino Uno shield duyhave a lot to do.

¥ .arduino.cc

dal ANALOG IN
E Vin 01 23 45
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4.2 Flashing an existing Alti Uno altimeter

Unlike the Alti Duo Altimeter the only solution te remove the chip from the board and re-
program it either using an Arduino Uno board o AR programmer.

5 Mini Alti Duo altimeter

5.1 Installing the boot loader

The Mini Alti Duo altimeter uses an ATtiny 84 micantroller. If you are using a bran new
processor you will need to load the Arduino ATtBv boot loader first.

5.1.1 Using an AVR programmer

You can use the AVR adaptor that was built forAfiéiny 85 and 84.
Not that the crystal is not necessary in our casabise we are using the internal oscillator.

Select the ATtiny 84 chip rather than a board

' ATtiny84 @ 16 MHz (external crystal; 4.3 V BOD) ‘
@ ATtinyB4 @ 8 MHz (internal oscillator; BOD disabled) O

ATtiny84 @ 1 MHz (internal oscillator; BOD disabled)

e 2 ATtinydd @ 8 MHz (internal oscillator; BOD disabled) 5% |
T i ATtinydd @ 1 MHz (internal oscillator; BOD disabled
h Help . pit e ¢ : )
2 1 ATtiny24 @ 16 MHz (external crystal; BOD disabled)
Auto Format Ctri+T -
ATtiny85 @ 16 MHz (external crystal; 4.3 V BOD)
Archive Sketch ) .
e ; : ATtiny85 @ 16 MHz (internal PLL; 4.3 V BOD)
| Fix Encoding & Reload ) ) ) )
ATtiny85 @ & MHz (internal oscillator; BOD disabled)
Serial Monitor Ctrl+Maj+ M : ; ; : T
EL | ATtiny85 @ 1 MHz (internal oscillator; BOD disabled)
L Board b ATtinyd5 @ & MHz
e Serial Port » ATtinyd5 @1 MHz
it ATtiny85 @ 128 KHz (watchdog oscillator; 1.8 V BOD)
[ Programmer » A
ATtiny25 @ & MHz (=]
Burn Bootloader =
L ATtiny25 @1 MHz
POSS pressure gensor
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Make sure that you have selected USBasp for thgranomer
tiny84_fil ; (=L il

tch ETDDES Help

l Auto Format Crl+T
| Archive Sketch
™8 i Encoding & Reload

Serial Monitor Ctrl+Maj+ M |
ke |
Eo Board 3

i k

Sien Serial Port N
L Programmer k AVRISP

Burn Bocotloader AVRISP mikdl
IPO35 pressure Sensor USBtinyISP
IC of the BMFOES sensor to 5.0V! nakdF e USBasp :I

i | Parallel Programemer

Arduino as ISP
1

And then do burn boot loader.

5.1.2 Using an Arduino Uno

Like the other Atmel microcontroller you can usefaduino Uno board as an AVR

programmer.

LI R
LU R R
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5.2 Flashing an existing Mini Alti Duo altimeter

Unlike the Alti Duo Altimeter the only solution te remove the chip from the board and re-
program it either using an Arduino Uno board oMR programmer.
First you need to download the program from my wiéb

5.2.1 Flashing a Mini Alti Duo using an AVR programmer

125 AltiDuo_; f

N [File] Edit Sketch Tools Help
g New Ctrl+N
Open... Ctrl+ O
Sketchbook k
Examples 2
er Ver
Close Ctri+W
Save Ctrl+5
Save As... Ctrl+Maj+s [ =nd a0
Upload Ctrl+UU [ ARedEE
I Upload Using Programmer  Ctrl+Maj+U
Page Setup Ctri+Maj+P L0V mE
Print Ctrl+P
1 of th
Preferences Ctrl+Comma of the
¥ of conv
Quit Ctrl+Q bre

The mnicro swiches are connected on pin S{PAS
The main is connected to pin 13 (PAO)

The apogee iz commected Lo pin 2 (PALD)

The main continuity test iz gommected to pin

At niiosiel = =
| il |
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€3 AltiDuo_attinyB4 filter | A
iFHe Edit Sketch Tools Help
OO0 BHE

AltiDuo_attinyg4_filter

|'Il,
o = =
Model Focket dual deployment altimeter Ver 1.0
Copyright Boris du FEeau 2012-2013
This iz using a BMPOSS presure sensor and an &ttiny 54

The following should fire the main at apogees if it 15 at least 50

For the BMPOSS pressure sensor
| Comnect VCC of the EMPOSS sensor to 5.0V! make sure that you are
' ¥

& Hi

= [intarnal oscillator; BOD dizabled) on COM13

5.2.2 Flashing a Mini Alti Duo using an Arduino Uno board

Just wire it like you did for burning the boot l@dSelect the ATtiny 84 chip. And upload
the program.
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