NookST with Top Hat (XCSoar) and BlueFlyVario_TTL (GPS and Baro)

I’ve spent the last few days installing a BlueFlyVario (BFV) TTL version on a Nook Simple Touch (NookST) Glow running the TopHat Soaring version of XCSoar.  I have benefited greatly from the work and guides of others so I thought I would to contribute and put together a guide for my exact configuration.

Hardware:

Barnes and Noble Nook Simple Touch or 

Barnes and Noble Nook Simple Touch Glow 

Note: The Glow feature is lost when the unit is rooted.  If someone develops a solution for this I would like to know.

BlueFlyVario_TTL (V 10)
Connecting the hardware:

Source webpage:

http://www.tophatsoaring.org/Nook%20-20Internal%20TTL%20port%20gps.html
Connect GPS Receivers or Flight Computers to Nook Simple Touch via Internal UART


Photos and text by Tom Kreyche, with some information sourced from various posts on the XDA Developers Nook ST forum.

The Nook ST has an unused serial port (called ttyS1) that can be used for connecting GPS receivers, flight computers and other equipment. 

(Editors Note:  The webpage goes on to mention that the Nook ST hardware does not include a logic level to RS-232 voltage level translator (also called a transceiver), so one must be added for RS-232 communications, but this does not pertain to the BlueFlyVario, and all references to it have been deleted.  The wires included with the BFV can be soldered directly to the NookST serial port. )


Other Uses for the Serial Port on the Nook ST

Top Hat and XCSoar both have built-in support for the ttyS1 serial port. This is uncommon because there is no native Java serial port API on Android-based systems (although it can be read and written with a file stream). As a result, other navigation programs may not recognize the port.


Advantages

· Simple and less expensive - does not require IOIO board

· Lower power - no need to power IOIO board or power hungry wireless devices

· Eliminates multiple IOIO hardware and software layers

· Allows power to be supplied to the Nook via the standard USB port

Disadvantages

· Requires some experience with soldering, hardware hacking

· Nook must be opened - forget about warranties

· Some chance you could damage your Nook if you aren't careful

Required tools

· Low power soldering iron with small, grounded tip, solder, solder wick or solder sucker

· Misc tools, such as diagonal cutters, wire stripper for Kynar wire

· T5 Torx bit for opening Nook ST case

· Small files or Dremel-type tool for modifying the plastic case

Required Parts

· Small gauge wire, such as Kynar 30 AWG, ideally in a few different colors (Editors Note:  I used the wire from the BFV kit as is. But smaller gauge wire would make this much easier.) 

Minimize risk of damaging your Nook ST

If you don't have any experience soldering or hardware hacking, consider getting help. Check with a local robotics, ham radio or electronics club. There isn't a huge risk of causing damage to your Nook, but you need to be careful. You don't want to zap anything with static electricity, mash delicate parts or drop globs of solder on the board. If in doubt, buy a extra used Nook ST just for experimenting - they are $30 to $50 on Ebay and Craigslist.


Open the Nook Simple Touch Case

First, follow the instructions on this page and make sure the battery is disconnected.

Drill holes for wires into the front of the Nook Case 

I drilled 4 small holes in the upper left corner in the front cover of the NookST.  I just sized a drill bit that was close to the wire size and then expanded the holes a little with a file.  I thought this location would be the best because it allowed me to place the BFV on the top front of the NookST and avoided the buttons on the other 3 sides.  Unfortunately it does make it hard to reclose the case (smaller gauge wires would help) and it makes it a little difficult to press the NookST’s power button (on back) without squashing your BFV.  I just have to be careful when turning the NookST on and off.

 .
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Locate U2713 Connector Outline and U2716 YE04 Voltage Level Translator

Find the unpopulated connector labeled U2713 on the main circuit board. It connects to U2716, which is a Texas Instruments YE04 voltage level translator in a TSSOP package. The YE04 translates voltage from 3.3v to a lower voltage (1.8?) used by the OMAP3621 processor.

You need to solder small wires to the unused U2713 pads. The main board was designed to have a surface mount connector soldered in place on U2713, but it wasn't used. This is a common practice in circuit board prototypes and sometimes it carries over to production boards. The Nook main board has plenty of extra space for an unused connector - the large screen area primarily dictates the design.
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Using a Connector on U2713

It's not necessary and extra work and parts to solder a connector to the U2713 connector. It's pretty easy to solder 30 AWG wires directly to the pads. However if you choose to use one, U2713 is designed for a 10 pin, single sided, 1mm pitch device with two larger grounded pads for securing it to the PC board. This is a common connector, and many variants are available on DigiKey and Mouser, some of which include the mounting tabs.

Connector tips, if you decide to use one:
· Before you solder on a connector, use solder braid or a solder sucker to pull all the existing solder off all the unused pads, so the connector can lie flat on the board. The solder on the unused pads is a normal result of the manufacturing process.

· A connector with mounting tabs isn't necessary but if it doesn't have them, glue it in place so it doesn't pull loose and damage the pads.

· Depending on which connector you use, it may be necessary to chop a hole in the back of the case.

· The circuit board was probably designed to use a connector similar to Digikey part number A99963TR-ND, and you would need to get a matching connector of opposite gender and cable.

U2713 Pinout

Here are a couple close-up pictures of the connector outline, signal and mounting pads. The pin numbers correspond to the schematic diagram. The two mounting pads are grounded, so you can use one of them for GND instead of pin 10.

I've numbered the pins 1 through 10 left to right. There are no numbers printed on the board, but pin 1 has a little arrow symbol. I don't know what pins 4 through 9 are connected to, if anything, past the YE04.
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Soldering the Wires to U2713

Solder suitable length wires to the U2713 pads. There should be enough solder left on the pads from manufacturing - you won't need to add much. The shorter the wires the better, but it's not critical - you can actually run logic level signals pretty far, depending on the cable type and data rate. The wire length should ideally allow for mounting the MAX3232 board inside the Nook case, although you can mount it further away.

It's pretty easy to solder pads with 1mm pitch if you have a little soldering experience. If you have a low temperature soldering iron, but tip is too large, you can file or grind the tip to a fine point and then re-tin it so the solder will stick.
Here are a couple close-up pictures after the soldering was performed. The soldering looks a little sloppy but it's not too bad. There is some gunk on the board, which is super glue and flux residue from a previous experiment. The connection on pad 10 could use a little more solder and pad 1 has a little too much - pin 3 is about right.

Soldering tips:
· Try to do the job right the first time - multiple heating cycles stress the board and pads

· Use a low temperature soldering iron with a small tip

· Keep heat low - high heat can cause the pads to pull off the board

· Solder the wires securely, and strain relive them with tape or glue

· Don't use excess solder, which can cause short circuits by bridging across adjacent pins

· Don't drop any solder on the board where it doesn't belong

· Don't try to use large gauge wires

· Don't use wire with insulation that melts easily during soldering - Kynar works great

· Be careful not to hit small components with the soldering iron and knock them off the board

· After you're finished, inspect your work carefully for solder bridges and poorly soldered connections

· It's nice but not essential to use flux removed to clean up the board when you're finished

Securing and Routing the Wires

Make sure you glue the wires to a blank portion of the board for stress relief. You don't want to pull the pads off the board. You can use gel-type super glue or hot melt glue. Don't power anything up until the glue is dry to make certain it's not conductive.

Ideally you should avoid routing the wires directly over ICs and signal traces to avoid interference, but it's probably unavoidable. The communcation is low speed so there shouldn't be a problem. However if you see intermittent data problems it could be an issue.
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Route the wires where they won't get pinched, and glue or tape them in place.



Finish Up

Before you close the case, double check your wiring. Make sure there are no solder bridges. Check the wire routing to make certain all are secure and have strain relief.

Attach the battery and make sure everything is working correctly. If not go back over everything and look for errors. Sometimes things go bad - that's just part of hardware hacking and you have to live with it and learn. Rarely it's not even your fault.

Close up the case in the reverse order of assembly. Make sure you don't pinch wires or crush anything. Don't lose the T5 Torx screw!

(Editor’s Note: Didn’t get the following to work, I communicated with the BFV in a different way, see last section.  But might try this method in the future.)

Developer Notes

In order to use the serial port, permissions must be given using the console command, chmod 0666 /dev/ttyS1 - this is incorporated into a later version of the Top Hat or the rooted OS files, so if you're running a recent version don't worry about it.. If the chmod command is not performed, the ttyS1 port will not show up in the Top Hot device selection menu.

You can run the chmod command remotely from a PC by installing a program such as ADB Konnect on your Nook - this allows remote connections over WiFi. An Android development package installed on your PC will include the adb.exe utility - you then run the command: adb connect yourNookIPaddress from a command window on the PC. Once the connection is established, you then run the adb shell command, which give you a remote shell with a # prompt. From that prompt, you can then run the chmod 0666 /dev/ttyS1 command.

For custom applications, port speed can be set with the command: stty -F /dev/ttyS1 9600, where 4800/9600/19200/38400/etc. are typical speeds.This command sent from ADB will not persist after a reboot - altering config files is necessary.


Website comments and suggestions 

Copyright© Top Hat Soaring 2014 

Rooting a NookST

Source webpage:

http://www.tophatsoaring.org/Nook%20Installation%20and%20rooting.html
(Editors Note: Because I wanted to preserve the Glow feature of my NookST Glow I tried a few other rooting methods and software.  Unfortunately none of them worked, they hung on initial boot up.  The software used in the following guide works, but alas the Glow feature is wiped out.)

Top Hat rooting and installation guide for the Nook


THIS PAGE APPLIES ONLY TO FOLKS WHO HAVE NOOKS. If you don't have a Nook, read no further -- just install Top Hat on your Android device from the Android Market.

Problem: You want to run Top Hat on a Nook because the Nook has a wonderful screen. To do this you need to "root" the Nook. The process below describes how to do this.

Prerequisites:
* You must have a gmail.com email account prior to starting.
* Your gmail.com account must be linked to a youtube.com account. These accounts are both free, so you can create them on your PC by going to gmail.com and then youtube.com.
* The bootable SD card with with any version of the 2012 or 2013 Top Hat Nook root for the Nook simple touch. Click here to create the bootable SD card from scratch. If you already have an older (before June 6, 2013) Top Hat boot sd card, click here to upgrade it.
* WIFI internet access.
* A little over an hour (less if you've already created the bootable SD Card)

Note
· To "power Off/On" the Nook, hold the button on the back for 10 seconds it will prompt you before shutting down. After it shuts down, wait about 15 seconds and repeat to start it up.

· To "hard reboot" the Nook, hold the front "n" button and the back power button together for 20 seconds. Repeat if necessary.


This procedure will wipe out all personal data on your Nook and create a rooted version of the Nook that runs both Barnes & Nobel software and Android. 

Steps
1) Insert the bootable Top Hat SD card into the Nook and Power Off/On. At the menu choose "backup and restore" > "restore" > "Stock_Nook_1.1.2_unregistered". This will reset your Nook to a factory new Nook, version 1.1.2 and takes about 5 minutes. When complete: 

2) Remove the SD card and "hard reboot" the Nook to bring up the B&N software. 
Follow the B&N setup wizard to create a Barnes & Noble account or use your existing B&N account if you have one already and register the Nook with B&N. Please don't skip this step! When it asks you for your credit card, click "skip" and then "Register credit card later". This creates an account with Barnes & Nobel with your abcd@gmail.com email and has its own password. Don't forget to write down the B&N password. 
One final note: you cannot change the email used for this registration at a later time, so make sure you use the abcd@gmail.com email address you want. Continue with steps below.

3) Insert the SD card, power Off/On. Click "install zip from sdcard" > "choose zip from sdcard" > "TophatNookRoot-PART-1-START.zip". This takes about 2 minutes.

4) Remove the SD card, click the "back" button (left side of the Nook) and click "reboot system now"
After it reboots, slide the screen saver. You'll see the Android welcome screen! (you're almost done)
Click on the Android icon, then click "skip" at the tutorial and "skip" again at the sign in prompts.
When it prompts you to use the ADW.Launcher, check the checkbox at the bottom of the popup and select the ADW.Launcher. Click "Ok." You'll see the Android desktop!

5) Open the Application List (button center of bottom of screen) and select YouTube from the list of apps displayed (swipe left to page 2).
On the YouTube screen, click the menu icon (three lines button at top of screen).
Click "My Channel". Enter your abcd@gmail.com email and password. Be sure to enter your full abcd@gmail.com email with the "@gmail.com" extension. Answer the prompts and allow permissions if requested. You may see an error "There was a problem with the network [401]." This is ok (and expected). Exit YouTube.

6) Start Gmail. Sign in using the same abcd@gmail.com email information. Tell it to sync using the menu button and "Refresh" _twice_ and let it sync for a few minutes. Answer the prompts and allow permissions if requested. You may see a "Network connection was not reliable" error, or it will simply flash back to the desktop. This is ok (and expected), exit Gmail when it fails.

7) Insert the SD card, power Off/On. Click "install zip from sdcard" > "choose zip from sdcard" > select "TophatNookRoot-PART-2-END.zip".

8) Remove the SD card. Put it in a safe place. Insert a blank SD card that you will keep in the Nook while you fly. This will contain all your Top Hat data. Click "back" (left button on Nook) and click reboot system now.

Slide the screen saver and you'll be at the Android desktop. Open the "SearchMarket" icon on the desktop and sign in with your abcd@gmail.com email. Search for "Top Hat Soaring" and install Top Hat.

Click the application list icon (bottom center of screen). On page two (swipe right to left), open the app called SuperUser. Under settings scroll down to the second page and uncheck the checkbox next to "Notifications." Exit back to the desktop. This prevents lots of annoying popups in the future.

The first time you run Top Hat, it will prompt you to "Allow superuser permissions." Say yes. Top Hat will exit. Then restart Top Hat.

If you have never used XCSoar or Top Hat before, you will need to download maps and waypoint and airspace files onto your sdcard into a folder called /sdcard/xcsoardata. For info on where to get these files, see Top Hat Downloads.

You should never need to "root" you Nook again. You can install upgrades to Top Hat and install other apps via the Android Market. You can also read B&N ebooks (great feature after a landout) by pressing the "n" button on the face of the Nook.

Have fun!



Nook basics:

How to use the rooted Nook. Click here for the basics!


Installing Top Hat on the Nook:

Click on the SearchMarket icon on the Nook desktop and type in "Top Hat Soaring." It should popup and you can then install it from the Market screen.



Running Top Hat on the Nook with BFV:


Turn on the BlueFly Vario, it should beep.  Launch the Top Hat Soaring app on the NookST.  Look for the device menu and open it.  There are six devices that can be added A through F.  A is probably Built-In GPS & Sensors.  Select that and select edit.  In the edit menu select:

Port:

ttyS1

Baud rate: 
57600

Driver:

BlueFly Vario

Select “OK” to get back to the Devices menu. You should now be able to select “Monitor” to see the data stream from the BFV.  To be safe, I went back to the Devices menu, and disabled all the other devices.  Back out to the Map page using “Close” the BFV data should be displayed in the info boxes.  



Using your rooted Nook as an e-book reader

Hit the "n" button on the Nook to show the Barnes & Nobel e-book menu.

To switch from e-book mode back to Android mode, you'll notice a tiny black arrow midway up the right side of the screen. Press that arrow, and you'll see the "Savior menu" appear which includes a Android Home button that returns you to Android.


Discussion board about Top Hat 

Website comments and suggestions 

Copyright© Top Hat Soaring 2014 

Configure the BlueFlyVario_TTL Hardware Settings

Source Web pages:

http://blueflyvario.blogspot.com/2014/04/blueflyvariottl-integration-with-kobo.html
http://blueflyvario.com/BFVHardwareSettingsManual.pdf
(Editors Note:  The BlueFlyVario_TTL works pretty good out of the box with one exception.  I found the sink threshold to be set too high.  I wanted to change it to activate at –2.0 m/s and not the –0.2 m/s default setting.  Actually this default setting might be a mistake as the –2.0 m/s is the default setting in the BlueFlyVario android app. So I wanted change it.)

The BlueFlyVario web site has instructions on how to modify these settings on the Kobo reader by connecting it to a computer over wifi via telnet.  I attempted this but couldn’t quite get it.  So instead I installed a terminal app on my NookST.  Then I was able to write the commands in the terminal and change the BFV settings.  The commands have to be written in a very specific format to work.  I combined the format Steve Nagle used with the format in the Hardware Setting Manual, and a lot of trial and error, and got it to work.

1. On your rooted NookST select the “Search Market” app.

2. Search the word “terminal” 

3. From the results, I selected “Terminal Emulator for Android” by Jack Palevich. (It was the top one on the list) Install that app to your NookST.

4. Launch the “Terminal Emulator” app.

5. The first thing I did was to increase the font size because it was tiny in the terminal app.

a. Select the menu, button with 3 horizontal lines at the top of the screen.

b. Select “More” at the bottom of the screen.

c. Select preferences from the pop up menu.

d. Select Text>Font size, I set mine to 24

6. The commands:  From Steve’s guide and the Hardware manual they have to be in this format:

echo '$BVL 50*'>/dev/ttyS1

echo
     : Tells the terminal your about to send a string, followed by a space.

‘      
     : The open quote signifies the beginning of the string

$
     : Signifies the start of the instruction.

BVL
     : The BlueFlyVario Command code (this one is for volume control)        must be in caps and is followed by a space.

50 :The new setting, a positive integer (see the Hardware manual for possible values)

*
     :Ends the command

‘
     :Signifies the end of the string

>
     :Sends the string to the following address

/dev/ttyS1:The address of the BFV on the NookST. Capitalization matters

7. So to change the sink threshold to –2.0 m/s the command is:

      echo '$BFS 200*'>/dev/ttyS1

8. I also changed the sinkoffThreshold to –1.5 m/s with:

      echo '$BOF 150*'>/dev/ttyS1

Other commands:

If you want to see the BlueFly output do this (or skip it if you like)

cat /dev/ttyS1  'test to display the output from BlueFlyVario.

Type exit to quit the terminal. 

End of the guide
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