
An oscilloscope and logic analyzer for the Raspberry Pi

 Perfect Wave
The modestly priced BitScope Micro cannot take the place of a professional 

oscilloscope or a laboratory logic analyzer, but it offers many capabilities to 

the enthusiast who combines it with a Raspberry Pi or an Arduino.  

By Alexander Merz

moderate price ($145/ £89/ EUR109) help to 
support these claims. Given that the Pi is not 
exactly known for high performance, I was 
curious to find out whether the little com-
puter could support the demands of the Bit-
Scope Micro.

Features
The price [2] for the BitScope Micro is signif-
icantly lower than competitor units that have 
been on the market for some time now. The 
Micro features six digital and two analog in-
puts that have a sampling rate of 20 me-
gasamples per second (MSps) for analog ac-
quisition and 40MSps for digital signals. The 
storage capability is just large enough to cap-
ture 12Ks (kilosamples) on a single channel. 
The numbers become correspondingly 
smaller when using multiple channels. The 
inputs handle up to 12V, and a signal genera-
tor is built into the unit.

The BitScope comprises a single board 
about the size of a small candy bar (Figure 1) 
with a USB port at one end and a pin strip for 
connecting sensing elements at the other end 
(Figure 2). Ten small alligator clamps are in-
cluded for use in connecting the sensing ele-
ments (Figure 3). If you are looking to use 
professional sensing contacts, you need an 
adapter for the pins and pin board, which 
you can purchase directly from BitScope [3] 
or build yourself.

The board and the USB cables are encased in 
shrink tubing for protection. The manufacturer 
therefore markets the BitScope Micro as water-
proof, although the sensing connectors remain 

The BitScope Micro [1] measures, an-
alyzes, and creates electrical sig-
nals. Once it is combined with suit-
able software on a computer, it can 

also function as an oscilloscope, logic ana-
lyzer, and signal generator. Because this type 
of software is available for a Raspberry Pi, 
the manufacturer of the BitScope Micro ex-
plicitly states in its advertisements that the 
unit can be used with the small-board com-
puter. The diminutive size (~5 inches long 
and less than 1 inch wide/ 125x21mm) and 

Le
a

d
 Im

a
g

e 
©

 s
xw

x,
 1

23
RF

.c
om

Features

RaspbeRRy pi Geek issue 1020

bitscope Micro



completely unprotected. A protective cap also 
would help prevent the risk of bent pins.

Free soFtware
The BitScope Micro works as a digital storage 
oscilloscope, so you need to configure it with 
appropriate control software. The device will 
then start taking measurements and transmit-
ting the data collected in one fell swoop onto 
the computer. Once on the computer, the data 
is processed with software that displays the 
results, typically in the form of a graph.

BitScope offers several GUI software pro-
grams free of charge [4] that let you perform 
various types of measurement and analysis. 
The software is available for download from 
the manufacturer’s website; no registration is 
necessary, and you’ll find 32- and 64-bit bi-
naries for Windows, Linux, and Mac OS X. 
Linux and Mac have ARM-based distribu-
tions as well, which is why BitScope adver-
tises that the Micro and the Raspberry Pi are 
compatible. During my tests, I used a fresh 
Raspbian installation as the basis for loading 
the software.

The software most users will choose is Bit-
Scope DSO (Figure 4) for the oscilloscope 
function and BitScope Logic for serial proto-
col and logic signal timing analysis. BitScope 
Generator creates signals, and BitScope 
Meter measures currents and frequencies. 
BitScope Chart is a recording tool whose sole 
function is to capture signals for subsequent 
analysis. Additionally, with the BitScope Li-
brary AP, you can write your own programs 
for BitScope, and a server module makes the 
measurements available via the network.

tough MeasureMents
The software programs run at a decent speed 
on suitable PC hardware; however, practical 
experience with the Raspberry Pi Model B 
showed that speeds with a graphical inter-
face tended to be somewhat leisurely. The 
developers optimized performance by reduc-
ing their reliance on the L1 and L2 caches 
and by changing how they used the X server. 
The release of the Raspberry Pi 2 with its 
quad-core ARM Cortex-A7 should also im-
prove performance [5].

BitScope Display is a software diagnostics 
program that you can use to test whether the 
graphics performance on a computer is suffi-
cient to display measurement results. Ac-
cording to this program, Raspberry Pi perfor-
mance is not great, but it does have enough 
to present a halfway responsive display.

The BitScope programs are identical 
among operating systems, because they sit 

on a common software platform. This ab-
straction appears to be the cause for a funda-
mental problem with the applications on the 
Rasp Pi. In the versions used in our lab, 
startup was very slow, and user interaction 
with the software interface was sometimes 
painful. Program operation required dealing 
with a lot of context menus invoked by a 
right mouse click. Once clicked, several sec-
onds could go by before the menu appeared. 
A short software  test on the Rasp Pi 2 
yielded a much better experience. The user 
interface always reacted immediately.

In contrast, the dynamic representation of 
the results is pleasing. The graphics can be 
somewhat jerky, but they are nonetheless ac-
ceptable. The processor workload remains 

Figure 1: BitScope Micro top view.

Figure 2: BitScope Micro reverse view.

Figure 3: The sensing pins have no protective cover and the crocodile clamps included with 

the unit are quite small.
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otherwise, it could serve as a small, mobile 
ensemble.

Those readers who are not daunted by the 
prospect of programming can write test or 
logging scripts in C or Python and then exe-
cute them via the command line. This should 
work in combination with a mini-display, but 
spontaneous measurements and tests are not 
necessarily always feasible.

ConClusion
The BitScope Micro cannot replace a profes-
sional, significantly more expensive oscillo-
scope or a laboratory logic analyzer, and it is 
not intended to do so. However, it should 
find support among users who need a second 
or third device that can be applied in the 
field and stowed in a laptop case or toolkit.

As a first choice, the BitScope Micro is a 
better choice for electronics enthusiasts for 
whom a larger device is simply too expen-
sive. The BitScope Micro certainly possesses 
sufficient functionality to provide a view of 
data transmission by I2C or SPI or to deter-
mine whether a PWM signal has actually 
been generated correctly at the right point 
in time. This functionality would allow it 
to deal with problems typically encoun-
tered during small projects that involve a 
Raspberry Pi or Arduino.  ● ● ●

reasonable provided there is no user interac-
tion. The Rasp Pi in our lab displayed a PWM 
signal for more than an hour in BitScope 
DSO without the processor becoming notice-
ably warm.

In addition to the oscilloscope function, I 
also tried out the logic analyzer to monitor 
an I2C connection (Figure 5). This program 
displays not only a signal curve, but also 
translates the signals into concrete values. I 
was able to follow the communication pro-
cess via I2C without a problem. The meager 
sample memory of the BitScope Micro was 
the only negative feature.

liMited Mobility
Because I was using the older Rasp Pi 
Model B, I decided not to test the software 
with an attached touchscreen [6]. Control-
ling the display requires computing time to 
the extent that operating BitScope software 
as well would take the Rasp Pi to its limits; 

Figure 4: The BitScope DSO software package provides the functions of an oscilloscope. Here, 

it is displaying a PWM signal.

Figure 5: The logic analyzer, BitScope Logic, performs an analysis of I2C data.

[1]  BitScope Micro: http://  www. 
 bitscope.  com/  product/  BS05/

[2]  Where to buy BitScope: 
http://  my.  bitscope.  com/ 
 store/  ?  p=resale

[3]  Pin adapter: http://  www. 
 bitscope.  com/  product/  MP01/

[4]  BitScope software:  
http://  www.  bitscope.  com/ 
 software/

[5]  Using BitScope with RPi 2: 
http://  www.  bitscope.  com/ 
 blog/  EK/  ?  p=FB05B

[6]  “Touch Displays” by Bern-
hard Bablok, Raspberry Pi 
Geek, issue 07, 2014, pg. 32, 
http://  www.  raspberry‑pi‑geek. 
 com/  Archive/  2014/  07/  TFT‑tou
chscreens‑for‑the‑Rasp‑
berry‑Pi
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The Blather, FreeSpeech, Palaver, Simon, and Vedics speech recognition programs are 

ready to respond to voice commands. This sounds good in theory, but there are some 

pitfalls in practice.

A 
strong “Start browser!” belted 

into the microphone will start 

Firefox – at least, that’s what 

the five leading free speech rec-

ognition programs (Blather, FreeSpeech, 

Palaver, Simon, and Vedics) promise. 

With that, they want to make input eas-

ier and also help disabled individuals 

better operate the desktop.

Four of these vendors – Vedics being 

the exception – allow you to decide for 

yourself what command triggers an ac-

tion. A “Start browser!” could conceiv-

ably be used to open a text editor – con-

fusing, yet possible.

The five applications do not analyze 

speech patterns themselves; they leave 

that task to other software. As a rule 

PocketSphinx [1] from Carnegie Mellon 

University (CMU) is the “other” software 

used. 
The applications generally refer to 

such analysis assistance as back ends or 

engines. Blather, FreeSpeech, Palaver, 

and Vedics are under the GNU GPLv3 li-

cense, whereas Simon still uses the older 

version 2.

BLATHER
Blather [1] is programmed in Python and 

to get it to work, you must install the 

PocketSphinx archive in the package 

manager, along with the Python 

Gstreamer and Python GTK (in Ubuntu, 

python-gtk2, python-gst0.10, and pock-

etsphinx). If PocketSphinx isn’t part of 

your distribution, follow the instructions 

in the “Three-Step Sphinx” box.

From Gitorious [2], download the cur-

rent development version of Blather. 

After unzipping the archive, rename the 

file commands.tmp in commands and 

use a text editor to enter the desired Eng-

lish-language commands. Begin each 

line with an uppercase letter followed by 

a colon and the executable shell com-

mand.
Next, create the ~/.config/blather di-

rectory, copy the commands file into it 

and run ./Blather.py from the Blather di-

rectory. When the program seems to 

crash, end it with Ctrl+C. Then, upload 

the ~/.config/blather/sentences.corpus 

file to the Sphinx Knowledge Base Tools 

website [3].

After clicking Compile Knowledge Base 

on the website, save the generated file 

Controlling a computer with speech
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with the .lm extension under the name 

lm, and the file with the .dic extension 

under the name dic in the ~/.config/

blather/language directory. You can then 

start Blather in its directory with ./

Blather.py -i g.

The program displays a very clear 

main window (Figure 1). After you click 

Listen, it waits for a speech command 

through the mic. Alternatively, you can 

switch to Continuous mode in which the 

program listens continuously. There are 

no further functions. The degree of 

speech recognition is marginally accept-

able.

FREESPEECH

Unlike the other four programs, 

FreeSpeech, also written in Python, is 

generally a dictation device. After 

startup, it opens a simple text editor 

where all the words spoken into the mic 

are written. Special language commands 

allow subsequent editing. Thus, an edi-

tor clear command deletes all the text 

previously interpreted.

A window appearing after startup 

shows all the available commands (Fig-

ure 2). Here you can modify a command 

by double-clicking it. As of version 120, 

FreeSpeech provides the option to con-

trol other programs with a virtual key-

board. Click the Send keys button in the 

text editor and speak the key combina-

tion into the mic.

FreeSpeech interprets exclusively Eng-

lish words, despite that fact the degree of 

detection is not particularly good. In our 

case, the PocketSphinx background pro-

cess interpreted a clearly spoken “Hello 

World” curiously as “An over To open” 

(Figure 3). The second try yielded “An 

adult wall.”

According to the documentation, you 

can improve the recognition rate by cor-

recting the failed text in the editor and 

clicking Learn. My test unfortunately 

produced a number of error messages in 

the process. Also, controlling other pro-

grams didn’t work, and input ended up 

garbled in the editor.

To put FreeSpeech into operation, you 

need to integrate Python-Gtk2, Python-

Xlib, Python-Simplejson, Python-

Gstreamer, PocketSphinx, and Sphinx-

base from the package manager. In 

Ubuntu, these are in the python-xlib, 

python-simplejson, python-gtk2, python-

gst0.10, python-pocketsphinx, and 

gstreamer0.10-pocketsphinx packages. 

Again, if PocketSphinx isn’t in your dis-

tribution’s repository, follow the in-

structions in the “Three-Step Sphinx” 

box.
Download the PocketSphinx archive 

from the web [4] and unzip it on the 

hard drive. Open the Makefile from the 

CMU-Cam_Toolkit_v2/src subdirectory in 

the text editor and remove the hash 

mark (#) at the beginning of the follow-

ing line:

#BYTESWAP_FLAG  = -
DSLM_SWAP_BYTES

After saving, open a terminal, change to 

the CMU-Cam_Toolkit_v2/src subdirec-

tory and execute make install. Then, 

copy the programs created in the folder 

to a directory included in the $PATH en-

vironment variable, such as /usr/local/

bin.
Also from the web [5], download the 

FreeSpeech archive (pay attention to the 

ReleaseDate). Unzip the archive on the 

hard drive and start the software using 

python freespeech.py in the created di-

rectory.

PALAVER
In contrast to the two previously men-

tioned programs, the Palaver speech rec-

ognition program, also written in Py-

thon, has no user interface. Instead, you 

start and stop the voice input using a 

freely selectable keyboard shortcut. Pala-

ver then sends the spoken text to Google 

– naturally requiring a certain trust of 

the search engine giant (Figure 4).

If you voice the commands loudly 

and clearly, Palaver recognizes them far 

more readily than its competitors. You 

can also learn which English com-

mands Palaver understands by using 

the ./plugin -l command in the program 

directory. 

The “Open music” command, for ex-

ample, opens the Music folder in the file 

manager. Each command comes from a 

plugin. For example, the FileBrowser 

plugin is responsible for the open com-

mand (Figure 5). 

Additional plugins are in the catalog 

on the Palaver homepage [6]. Because 

the plugins are mainly simple Bash 

scripts, it’s reasonably possible to add 

more commands to them.

To use Palaver, install the Sox, Python-

Argparse, Wget, Espeak, Xvkbd, Xauto-

mation, and Zenity packages via the 

package manager and be sure that the 

Notification-daemon, Notify-osd, or No-

tifyd are activated, depending on the 

desktop. In Ubuntu, you need the sox, 

python-argh, wget, espeak, xvkbd, and 

xautomation packages.

Next, download the current develop-

ment version of Palaver from GitHub [7] 

using Download ZIP. Unzip the created 

archive on the hard drive and execute 

the ./setup command from the Pala-

ver-master directory as the root user.

You can skip the personal details and 

enter the language. Integrate the Default 

Plugins using Install. Then, create a key-

board shortcut in the system settings 

Figure 1: The Blather main window provides 

only starting and stopping for the voice con-

trol.

Figure 2: After startup, FreeSpeech shows all 

the commands you can use to manipulate the 

dictated text and even save it as a text file.

To begin, integrate the Bison package 

and, when appropriate, Perl. From the 

web [4], download the sphinxbase, 

pocketsphinx, and sphinxtrain pack-

ages. Unzip them and install them 

using the usual three-step procedure 

in Listing 1, where you start with the 

base package.
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Once a regular part of every classroom, the good old world globe has been almost 

completely replaced by Google Maps. With the Marble program, the globe has made 

something of a timely comeback.

M
arble is one of the educa-

tional programs of the KDE 

Software Collection; it is 

therefore in the repositories 

of all the major distributions. Many dis-

tros install the virtual globe by default, 

but not Ubuntu. Because Marble is a 

KDE program, during installation it will 

drag in a large amount of KDE libraries, 

adding up to nearly 100MB. Given the 

enormous size of modern hard disks and 

high-speed Internet connections, this is 

not really a problem, and it means you 

will also have these libraries installed if 

you want to use other KDE apps later.

Although Marble looks somewhat un-

impressive, it provides more than just a 

world globe. You can plan a trip inven-

tory, set the altitude profile for a bike 

tour, or even fly over the moon.

ROLLING

After startup, Marble shows the Earth 

image on the right side of the screen, as 

in Figure 1, with a universe of stars as its 

background. At the bottom right edge, 

you’ll find the navigation bar. You al-

ready may be familiar with this from 

Google Maps. The arrows at the top are 

for rotating the globe. The plus and 

minus slider lets you zoom in and out. 

The scale ruler is at bottom left, and the 

Altitude in the bottom status bar shows 

the distance from Earth of the view.

Instead of the navigation bar, you 

can use your mouse. Moving the mouse 

across the globe image turns it into a 

hand pointer so that you can grab and 

rotate the globe. The mouse wheel lets 

you zoom in and out. Be careful how 

Marble virtual globe

PALE BLUE DOT
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FEATURES MARBLE

14 ISSUE 20 

UBUNTU USER  •  WWW.UBUNTU-USER.COM  

014-017_Marble_AA2.indd   14

4/2/14   18:03:36

drop-down list and change to Moon. You 

can also use File | Download Maps to get 

additional maps, including quite a few 

exotic ones, such as historical globes, a 

map of climate zones, and even repre-

sentations of Saturn and Mars. Once you 

choose a map, click Install, and it will 

become available in Map View.

SEARCHING

If you’re searching for a particular place, 

enter its name in the Search field in the 

upper left of the main window. Marble 

begins building results as you type and, 

as soon as you press the Enter key or 

choose a suggestion, a list of all possible 

locations appear and marks them on the 

globe.

The search results might come up 

with odd results at times. For example, 

Marble found several instances of Law-

rence – apart from the hometown of 

Ubuntu User – all in different parts of 

you wield the mouse; too much move-

ment can start the ball rolling too fast. 

The middle of the screen shows a small 

white crosshair (which, depending on 

the background, can be hard to detect). 

Where the crosshair lands on Earth is 

shown on the stylized world map in the 

upper left, and the position appears as a 

white dot. Double-clicking another re-

gion of the world will quickly take you 

there.

SUNDOWN

When you click a city or some other lo-

cation, Marble displays a window with 

information about the geographic point 

(Figure 2) from the Geonames service 

[1]. If the point appears beneath the 

compass or another element, you need 

to rotate the globe somewhat.

If the boxes for additional information 

bother you, click View | Info Boxes on 

and off to lock and unlock the info 

boxes. Or, you can drag-and-drop them 

to another place. To reach the navigation 

bar at the bottom right, you need to 

move the pointer to the edge, where it 

turns into a hand. You can toggle the 

crosshair display with View | Crosshairs.

The background stars are not just win-

dow dressing but are a true representa-

tion of the night sky. If you wish, you 

can turn them off with View | Stars. You 

can also deactivate the simulated sur-

rounding atmosphere with View | Atmo-

sphere, which appears as a halo around 

the globe in Figure 1.

MOONSTRUCK

Marble usually shows a topographical 

map that you’ll likely recognize from 

your school atlas: rivers are blue, plains 

are green, large cities appear as small 

squares. At the bottom left of the main 

window, on the Legend tab, you’ll find 

the descriptions for all the symbols and 

colors. Here, you can remove elements 

from the map. If city names are a cover-

ing up a feature you want to see, remove 

the checkmark before Populated Regions. 

If you want to remove the latitude and 

longitude indicators, deselect Coordi-

nates.

You can add more global maps, such 

as road maps, by clicking the Map View 

tab at the bottom left and choosing an-

other map type. A road map appears 

when you click OpenStreetMap (Figure 

3). As the name indicates, the data 

comes from the OpenStreetMap project 

[2]. You’ll need an Internet connection 

to access the maps.

Navigating to a spot can take some 

time until Marble resolves it. The same 

goes for maps that 

show average rain-

fall. Satellite View 

doesn’t show a cur-

rent world picture 

but dates back to 

pictures published 

by NASA [3] in 

2004. In this view, 

you can also see 

cloud cover, which 

you can remove 

with View | Clouds.

Finally, Marble 

shows not only the 

Earth but the moon. 

In Map View, you 

can click the Earth 

Figure 3: Marble projects the “flat” road map from OpenStreetMap on 

the rounded globe, which can lead to some distortion or blurring of 

text.

Figure 1: The Marble main window shows the globe and provides addi-

tional functions on the bottom left.

Figure 2: Information in this window comes from the Geonames ser-

vice.
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Ubuntu’s Software Center lets you install just about anything, including free software, purchased apps, and games.

Software management in Ubuntu 13.10TODAY'S
 SPECIALS BY KRISTIAN KISSLING 

ries created by the software’s users or developers. The repositories contain not 
only the software, but also the packages 
on which they depend. (How to tap into 
these repositories is covered in the “What Are Repositories?” section.)

PACKAGE MANAGER IN ACTIONGetting to repositories and installing software is often faster from the com-mand line. The “Quick Sources” section 
goes into greater detail. To begin, I’ll look at managing packages using Ubun-tu’s Software Center. To access the Software Center, press the Super key [1] and enter softw. The start page (Figure 1) features a few What’s New and Top Rated applications. 

Clicking More on the far right gives you additional choices.If you click Turn On Recommendations 
at the bottom, Ubuntu suggests opening 
a user account at Ubuntu One. Then, your computer regularly sends lists of software you’ve installed to Canonical and the company returns a list of recom-

mended software that might interest you. 
These recommendations appear on the start page and can be deactivated with View | Turn Off Recommendations in the 

global menu. In the meantime, you can purchase programs using your Ubuntu One account.
Use the arrow icons in the upper left to return to the start window. Starting with the release of Ubuntu 12.10, Ubuntu developers have placed ads for free and commercial software from the Software Center across the broad surface 

of the screen under the heading Our Fa-vorites.
The left side of the Software Center screen organizes the applications by cat-

egory. Clicking a category opens subcat-
egories (Figure 2). All other controls are 
at the top of the package management window. The All Software menu lists all 

U buntu includes the convenient Software Center, which provides centralized software manage-ment and lets you search for new software and install it with a mouse 
click. With an Ubuntu One account, you 
can purchase software simply with a credit card.

The Debian packages (ending in .deb) 
that Software Center offers are actually archive files containing libraries, config-
uration files, and executable programs. If 
you install the Firefox package, for ex-ample, the package manager distributes the necessary files to the correct 

places in the file-system.
Often dependen-cies exist, which means that install-ing program A re-quires that you 

have program B in-stalled also. The package manager identifies the de-pendent packages automatically dur-ing installation and loads them onto the computer. Usu-ally, you will no-tice the dependen-cies when you try to install a single Debian package over the Internet.
The package you are looking for, such as a video codec, may be 

missing in the Soft-ware Center. In this case, you can find the package in external reposito-

Figure 1: Software Center encourages you to browse.

Figure 2: Clicking a category opens up subcategories.
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