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Setup and Testing - PropStick USB PE Platform 
 
This is the Setup and Testing lab for the PropStick USB version of the PE Kit.   
 

 Complete these selections from the Propeller Education Kit Labs: Fundamentals book before 
continuing here: 

1: Propeller Microcontroller, Education Kit, and Labs 
2: Software, Documentation, and Resources 

 If you have the PropStick USB version of the PE Kit (#32306), continue here. 
 If you instead have the 40-Pin DIP version of the PE Kit (#32305), return to 3: Setup and 

Testing Lab for the 40-Pin DIP PE Platform in the Propeller Education Kit Labs: 
Fundamentals textbook. 

The PE Platform 
The PropStick USB version of the Propeller Education (PE) Platform makes a great reusable 
prototyping tool for electronics and robotics projects.  It’s also a great starting point for learning the 
basics of programming the Propeller Microcontroller to be the embedded computer brain in your next 
invention.  This lab introduces the PE Platform, PropStick USB, and their components and features, 
and then guides you through assembling and testing your PE Platform.  
 
Figure 1: PE Platform (PropStick USB Version) 

 
 
The PE Platform in Figure 1 is an array of breadboards connected side-by-side with the PropStick 
USB module mounted in the center.  Each project circuit you build on the left or right breadboards 
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will be adjacent to PropStick USB I/O pins for easy access.  Each breadboard also has vertical power 
connectors on both sides so that ground and regulated 3.3 V are next to any given breadboard row.  
This arrangement makes most circuits very simple to wire and visually track.  It also minimizes the 
wiring spaghetti and troubleshooting problems that can occur with tall individual breadboards. 
 
The battery-to-breadboard connector in Figure 1 supplies power to the PE Platform, with the 
exception of the PropStick module’s USB communication circuits, which get their power directly 
from the USB cable.  Recommended battery supplies include 9 V alkaline or 9 V rechargeable 
batteries (which may actually supply 9, 8.4, or 7.2 V.  More generally, a DC power source that 
maintains a steady voltage supply in the 5.8 to 9.4 V range is acceptable.   
 

 
Beware of “Wall Warts”   

The term “wall wart” commonly describes the DC supplies that draw power from AC wall outlets.  They 
typically supply a much higher DC voltage than they are rated for, and are not recommended for use with the 
PE Platform.   

 
The PE Platform is a 3.3 V system.  The 5 V regulator shown Figure 1 supplies the PropStick USB 
module with 5 V, which the PropStick USB regulates down to 3.3 V for both its onboard components 
and circuits you will build on the breadboards.  The 5 V regulator’s output will also be used in later 
labs with parts that require a 5 V supply, and that lab also introduces special considerations that when 
using a 5 V part in a 3.3 V system. 
 
The USB cable in Figure 1 is for:  
 

• Loading programs into the PropStick USB 
• Debugging and other bidirectional PC to PropStick USB communication 
• Supplying power to the module’s USB/serial converter circuits 

 
The USB cable does not supply any power to the PE Platform; that’s the battery’s job.  The battery is 
also all that’s needed when the PE Platform is running an application.  The USB cable does not have 
to remain connected after the program has been loaded into the PropStick USB unless the application 
depends on communication with the PC.  The PropStick USB can also automatically restart an 
application after a reset or power disconnect/reconnect.   
 

 
Why not power the PropStick USB with the USB cable?  The battery-powered design eliminates any 
possibility of an application circuit mistake affecting your computer’s USB port.  Although the USB specification 
calls for built-in short circuit protection, not all ports survived circuit mistakes that were tested on USB-powered 
prototypes.  So, the final PropStick USB design you have gets power for the PropStick USB and application 
circuits from a battery.  The only part of the PE Platform that gets its power from the USB port is the PropStick 
module’s USB communication circuits.    
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PropStick USB Features and Pin Map 
Figure 2 shows the PropStick USB module’s features on the left and its pin map on the right.  A 
larger version of the same pin map is printed on the PE Kit’s inside box cover.  It’s a good idea to 
keep it in sight whenever you are building or adjusting circuits on your PE Platform. 
 
Figure 2: PropStick USB 

 
 
Pin Map  
 
The pin map in Figure 2 shows that the PropStick USB module’s pins are numbered from 1 to 40, 
starting at the top-left pin-1 indicator, and increasing counterclockwise around the module.  I/O pins 
are arranged in groups of 8.  I/O pins P0 to P7 are module pins 1 to 8, I/O pins P8 to P15 are module 
pins 13 to 20, and so on…  Pins labeled VSS are the system ground, and will be connected to the 
battery’s negative terminal.  The pin labeled VIN is the PropStick USB module’s positive power 
input, which will receive its power from the PE Platform's 5 V regulator.  The PropStick USB has an 
onboard 3.3 V voltage regulator that supplies power to the Propeller chip and other circuits on the 
PropStick USB module.  It can also supply a certain amount of power to circuits you will build on the 
PE Platform.  See 3.3 V, 280 mA Voltage Regulator on page 5 for more information.  RESn is 
connected to the PropStick USB module’s RST button, and XI/XO are connected to the oscillator 
socket. 
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PropStick USB Schematic: 

The PropStick USB documentation at www.parallax.com has a schematic of the PropStick USB module.  It’s a 
PDF download available from the PropStick USB product page.  You can get to this page quickly by entering 
the item code 32210 into the Parallax home page’s search field and then clicking Go.   

 
Pin-1 Indicator  
The PropStick USB module’s pin-1 indicator is shown at the top-left of Figure 2.   
 
Reset Button 
The module’s reset button is just below the tooling hole at the top of the module.  This button can be 
pressed and released to restart program execution.  It can also be pressed and held to halt program 
execution.  When released, the program will restart from the beginning. 
 
32 KB EEPROM 
The PropStick USB module’s 32 KB EEPROM program and data storage memory is right below the 
reset button.  This memory is non-volatile, meaning it can’t be erased by pressing and releasing the 
reset button or disconnecting and reconnecting power.  This EEPROM memory should not be treated 
like RAM because each of its memory cells is only good for 1 million erase/write cycles.  After that, 
the cell can actually wear out and no longer reliably store values.  A program that modifies an 
EEPROM cell once every second would wear it out in only 11.6 days.  On the other hand, if a cell 
gets modified every ten minutes, it’ll be good for over 19 years. 
 

 EEPROM: Electrically Erasable Programmable Read-Only Memory 

RAM: Random Access Memory.   

 
Keep in mind that your application can use the Propeller Chip’s main memory (32 KB of which is 
RAM) for indefinite writes and rewrites at any frequency.  It can then use the EEPROM to back up 
data that the application may need later, especially if that data has to live through disconnecting and 
reconnecting power.  The EEPROM Datalogging Application (available at www.parallax.com → 
Propeller → Downloads & Articles) introduces an object that can be used to periodically back up 
values stored in RAM to EEPROM.  
 
Propeller Microcontroller 
A Propeller Microcontroller in a 9 x 9 mm QFN package provides the PropStick USB module’s brain 
power.  This amazing microcontroller has eight processors, called cogs.  Its system clock can run at 
up to 80 MHz, and each cog can execute up to 20 million instructions per second (MIPS).  Each cog 
takes turns at accessing the Propeller chip’s main memory.  This memory access combined with the 
Spin (high level) and Assembly (low level) languages created especially for the Propeller makes 
writing code for multiple processors very simple and straightforward.  If you’ve ever written a 
BASIC subroutine and subroutine call (or a C function and function call, or a Java method and 
method call), making a different processor execute that subroutine/function/method takes just two 
more steps.  You’ll see lots of examples of this as you go through the PE Kit Labs.   
 

 
Propeller Datasheet and Manual   

The Propeller Datasheet provides a complete technical description of the Propeller Microcontroller, and the 
Propeller Manual explains the chip’s programming software and languages in detail.  Both the Propeller 
Datasheet and Propeller Manual are available for PDF download from www.parallax.com.  The printed version 
of the Propeller Manual is also available for purchase at the Parallax web site.   
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5.00 MHz Crystal Oscillator and Socket 
The PropStick USB comes with a 5.00 MHz crystal oscillator plugged into its optional oscillator 
socket.  The Propeller Chip also has a built-in RC oscillator that can be used in fast or slow modes 
(approximately 4 MHz and 20 kHz respectively).  There are also lots of options for connecting 
external oscillators to the PropStick USB module’s XO and XI pins.  Whether it’s a programmable 
oscillator running at 1 Hz or a 60 MHz crystal, these clock output and input/feedback pins can 
accommodate a variety of clock signal sources.   
 
3.3 V, 280 mA Voltage Regulator 
At room temperature, the PropStick USB module’s LM2937IMP-3.3 voltage regulator circuit can 
draw power from a 5 V regulator you will build on the PE Platform and supply both the PropStick 
USB and the PE Platform with up to 280 mA of current regulated at 3.3 V (VDD).  The PE 
Platform’s 5.0 V regulator is shown in Figure 1, and you can find out more about it on page 21 in 
Propeller Education Kit Labs: Fundamentals.   
 

 

Current ratings at other temperatures 

The datasheet for the LM2937IMP-3.3, available from national.com, lists the temperature range under which 
the regulator can be used, and has equations you can use to calculate maximum output current for a 5 V input 
at a given temperature (assume no heatsink) in its Application Hints section.   

Appendix E in Propeller Education Kit Labs: Fundamentals provides examples of load current (IL) vs. ambient 
temperature (TA) calculations for the PE Platform’s 5 V regulator.  Although the part datasheet provides the 
final word, you can use a modified version of the IL equation from Appendix E to estimate maximum allowable 
load current at a given temperature for the LM2937IMP-3.3.  Instead of θJA = 53 °C/W, use θJA = 174 °C/W, 
and instead of VIN – VOUT = 9 V – 5 V, use VIN – VOUT = 5 V – 3.3 V.   

 
USB to Serial Converter, Indicator LEDs, and USB Mini B Port 
The PropStick USB’s programming and optional communication and debugging interface is serial 
over USB.  The blue LED on the USB mini B port’s left side indicates messages received from the 
PC, and the red LED on the port’s right side indicates messages transmitted to the PC.  The FTDI 
chip labeled FT232 just above the USB mini B port converts USB signals from the PC to 3.3 V serial 
signals for the Propeller chip and visa versa.   
 
On the PC side, a virtual COM port driver provided by FTDI is bundled with the Propeller Tool 
software you installed in the Propeller Education Kit: Fundamentals Software, Documentation & 
Resources lab.  Aside from being necessary for the Propeller Tool software to load programs into the 
PropStick USB’s Propeller chip, the virtual COM port makes it convenient for the PropStick USB to 
communicate with serial software such as Parallax Serial Terminal.   
 

 

More Virtual COM Port Info 

After the FTDI virtual COM Port driver is installed by the Propeller Tool Installer, a PropStick USB that gets 
connected to one of the PC’s USB ports appears as a “USB Serial Port (COMXX)” in the Windows Device 
Manager’s Ports (COM & LPT) list.  The FTDI driver converts data placed in the COM port’s serial transmit 
buffer to USB and sends it to the PropStick USB’s FT232 chip, and USB messages from the FT232 are 
converted to serial data and stored in the COM port’s receive buffer.  Serial communication software like the 
Propeller Tool and Parallax Serial Terminal use these COM port buffers to exchange information with 
peripheral serial devices.   

Prerequisites 
Please complete the Software, Documentation & Resources lab in Propeller Education Kit: 
Fundamentals before continuing here.   
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Procedure Overview 
In this lab, you will assemble the PE Platform (PropStick USB version), following the steps listed 
below.  It’s important to follow the instructions for each step carefully, especially since you will be 
wiring up your own carrier board (on the breadboard) instead of just plugging the PropStick USB into 
a socket on a carrier board. 
 

• Inventory Equipment and Parts 
• Assemble the Breadboards 
• PE Platform Wiring 
• Test PE Platform Wiring 
• Socket the PropStick USB Module 
• Connect the PE Platform to PC/Power and Test for Communication 
• Load a Test Program into the PropStick USB and test its I/O pins 
• Troubleshooting (if necessary) 

 
Since the PE Platform and PropStick USB will be the microcontroller system at the heart of the PE 
Kit Labs, all its electrical connections should be tested before proceeding to the next lab.  This will 
help rule out potential wiring errors, which can easily slip by unnoticed as you build the PE Platform 
circuits, and then cause unexpected problems in later labs.   

Inventory Equipment and Parts 
 
Required: 

• Computer with Microsoft Windows 2000, XP, or Vista and an available USB port 
• 9 V alkaline battery (For this Setup and Testing lab, use a new 9 V, alkaline battery.) 
• PE Kit’s Breadboard Set, PropStick USB, and PE Kit Platform Parts listed in the tables below 

 
Optional, but useful: 

• Small needle-nose pliers and wire cutter/stripper  
• Multimeter (DC + AC Voltmeter and Ohmmeter) 
• Digital storage oscilloscope, such as the Parallax USB Oscilloscope (#28014) 
• Antistatic mat and bracelet 
 

! 

ESD Precautions: Electrostatic discharge (ESD) can damage the integrated circuits (ICs) 
in this kit, even the ones on your PropStick USB.  If you have an antistatic bracelet and 
mat, use them.  If you don’t, the metal chassis of a PC plugged into a grounded outlet can 
also provide a safe and convenient way of losing static charge periodically before and 
while handling ICs.  The part of the chassis that’s typically exposed on a PC is the frame 
on the back.  The monitor and peripheral ports are connected to it with metal screws.  
Touch that frame (not the ports) before opening the antistatic bags and then frequently 
while handling the parts. 

Here are some more tips for reducing the likelihood of a static zap to PE Kit parts:  Avoid 
touching the metal pins on the ICs and PropStick USB.  Handle ICs by their black plastic 
cases and the PropStick USB by the edges of its fiberglass printed circuit board.  Also, if 
you know your work area conditions cause you to build up static charge and then zap 
nearby objects, find another work area that is less static prone.  Likewise, if you know a 
particular sweater causes you to build up charge in a certain chair, don’t’ wear that 
sweater while working with the PE Platform.   

 
 Gather the components listed in the Breadboard Set, PropStick USB, and PE Kit Platform 

Parts tables below.  
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Breadboard Set (#700-32305) 

700-00077 3 
Breadboard, 12x30 sockets, 3.19" x 
1.65"  

 700-00081 4 
Breadboard, 2x24 sockets, 3.19" x 
0.5"   

 

PropStick USB (#32210) 

32210 1 PropStick USB      

805-0010 1 USB A to Mini B Retractable Cable      

 
PE Platform Parts for PropStick USB – (unmarked antistatic bag) 

150-01011 1 100 ohm Resistor, 1/4 watt  (brown-black-brown)  

201-01085 1 1000 µF Capacitor, 6.3 V, electrolytic      

201-04740 1 0.47 µF Capacitor, 25 V, electrolytic      

350-00001 1 Green LED      

451-00303 1 2-pin male/male header  

571-32305 1 

9 V battery clip with 2-pin female header 

 

601-00506 1 5 Volt Regulator      

800-00016 5 3" Jumper Wires, bag of 10     

Assemble the Breadboards 
The three 12-column × 30-row prototyping breadboards in Figure 3 have sockets whose locations can 
be described by (column letter, row number).  Each column has a letter along the top and bottom of 
the breadboard and each row has a number along the sides.  Two examples of breadboard coordinates 
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in the figure are (K, 3) on the center breadboard, and (C, 7) on the right breadboard.  Each breadboard 
is organized in rows of six sockets; all the sockets in each row of six are connected by a metal bracket 
underneath.  So, to connect two or more wires together, just plug them into the same row of six 
sockets. 
 

 Connect the interlocking breadboards together as shown in Figure 3.   
 

Figure 3: Breadboards 

 
 

 

See it in color and zoom in: This file is available in color as a free PDF download from the Propeller 
Education Kit (32305) product page at www.parallax.com .  You can also use Adobe Acrobat Reader to zoom 
in on regions of the various wiring diagrams, which can be useful for verifying where certain leads get plugged 
in. 

Adhesive Backing - don’t expose it. The breadboards have an adhesive backing covered with wax paper.  
Do not peel off the wax paper unless you are ready to permanently affix the breadboards to something 
permanent, such as a metal back plane cut to size or a project box. 

VSS and GND; VDD and 3.3V: The Propeller chip’s GND pin is referred to as VSS in the Propeller Manual, 
and VDD is +3.3 V. 

 
Each breadboard in Figure 3 is flanked on both sides by a 2-column × 24-row power connector.  The 
columns on these power connectors are indicated by black and red lines, and the rows are indicated 
by the breadboard row numbers.  Example coordinates include (BLACK, 22) on the middle-right 
power connector and (RED, 28) on the right one.   
 

All 24 sockets next to each 
black line are electrically 
connected. 

Two groups of 12 sockets 
by each red line are 
electrically connected. 

Each group of six sockets 
is electrically connected. 

Example coordinate: 
(K, 3) on center breadboard

Example coordinate: 
(C, 7) on right breadboard 

Example coordinate:
(RED, 28) on right power 

connector

Example coordinate: 
(BLACK, 22) on middle-
right power connector 
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On each power connector in Figure 3, all 24 sockets by the vertical black line are electrically 
connected.  These sockets typically serve as a common ground, and each of these black columns gets 
connected to the battery’s negative terminal on the PE Platform.  Each power connector also has two 
groups of twelve sockets denoted by two vertical red lines.  The upper twelve sockets next to the red 
line are grouped together, but are not connected to the lower twelve next to the other red line.  The 
break in the red line by these socket groups indicates the break in continuity. The breadboard is 
designed this way to accommodate two separate voltage supplies on the same power connector.  This 
feature is not used now, so all the positive power connectors are shorted together with jumper wires, 
and then connected to the 3.3 V regulator’s output to provide a supply for the PE Platform.   

PE Platform Wiring  
Figure 4 shows a schematic of the PropStick USB version of the PE platform before the PropStick 
USB gets socketed, and Figure 5 shows the recommended wiring diagram.  The board in the wiring 
diagram is tight-wired, with all the wires cut to length so that they lie flush with the breadboard 
surface.  This will make it easier to identify and remove loose-wired project circuits without having to 
worry about potentially disconnecting a part or wire that’s integral to the PE Platform.  
 

 
Adhesive Backing - don’t expose it. 

The breadboards have an adhesive backing covered with wax paper.  Do not peel off the wax paper unless 
you are ready to permanently affix the breadboards to a something permanent, such as a metal back plane cut 
to size or a project box.   

 
 Do not socket the PropStick USB or plug in the battery or USB cable until instructed to do so. 
 Connect the interlocking breadboards together as shown in Figure 5, making sure the 

numbers and letters printed on the breadboards are oriented the same they are in the figure.  
 Build the circuit in Figure 4, using Figure 5 as a placement guide.  Make sure that the all of 

the wires are securely plugged into their sockets.  If you accidentally cut a wire too short and 
it has a tenuous connection in the socket, discard it and replace it with one you have cut to the 
correct length. 

 

 

Figure 4: Schematic for PE Platform 
Wiring  
(Before socketing the PropStick USB) 
 
Note: the power LED in the schematic will 
be not connected (nc) until the PropStick 
USB Module is plugged in.  At that point, the 
LED will indicate when the PropStick USB is 
supplying the system with 3.3 V regulated 
power. 
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Figure 5: PE Platform Wiring  

 
 

 
See it in color and zoom in on specific regions: If you are working from a black & white printout, this file is 
available in color as a free PDF download from the Propeller Education Kit (32306) product page at 
www.parallax.com.  You can also use Adobe PDF Reader to zoom in for close-ups of the wiring connections.  
Look for Setup and Testing Lab for PE Kit (PropStick USB Version). 

Verify Wiring Connections 
It’s important to eliminate any and all wiring mistakes before connecting power to the PE Platform.  
By double-checking your wiring and running a few simple tests, you can in many cases catch a 
mistake that might otherwise cause your system not to work or even damage some of its components.   
 

 Make a printout of Figure 5, and verify each connection by drawing over it with a highlighter 
pen after you have checked your wiring against the diagram, matching the coordinates of 
each socket against the coordinates shown in the figure.   

 
 Verify that the LM2940 5 V regulator output capacitor’s negative terminal (find the stripe 

with the negative ▭ signs on its metal case) is connected to (G, 2) and its positive terminal to 
(G, 3). 
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! 
WARNING:  Reverse voltage across an electrolytic capacitor can cause it to rupture 
or in some cases explode.  The electrolytic capacitor’s negative terminals (denoted by 
a stripe with negative signs) should always be connected to a lower voltage than its 
positive terminal.     

 Verify that the Power LED’s anode terminal is connected to (I, 5) and that its cathode 
terminal (indicated by flat spot on the otherwise round lower rim of the plastic case) is 
connected to (I, 6). 

 
 Verify that the resistor in series with the LED is 100 Ω (brown-black-brown).   

 
 The LM2940-5.0 voltage regulator in sockets (J, 1-3) should be plugged in so that the 

labeling on the black case faces left, and the heat conducting metal tab and backing faces 
right.   

 
 Verify that the 9 V battery connector’s red positive terminal wire plugs into the center 

breadboard’s (L, 1) socket, column L, row 1, and its black negative terminal wire plugs into 
(L, 2).   

Test PE Platform Wiring 
As mentioned earlier, it’s important to catch any mistakes before connecting power to the PE 
Platform.  However, it’s even more important to catch and eliminate any and all mistakes before 
socketing the PropStick USB and connecting power.  If your board is free of errors, the PropStick 
USB will work great.  On the other hand, if you made a mistake that could damage the PropStick 
USB and don’t catch it until after you socked it and plugged in power, it could turn out to be an 
expensive mistake.   
 

 If you have a multimeter at your disposal, the test points are listed below.   

Tests Points with Battery Disconnected 
Most multimeters have a continuity setting that allows you to probe for low resistances.  The symbol 
for a continuity test is typically a diode with a dot emitting sound waves, indicating that if the meter 
detects low resistance, it will play a tone.  If your meter does not have a continuity test mode, 
consider measurements under 1 Ω as an indication of continuity.   
 
Resistance measurements tend to vary with length of wire.  For example, the resistance between 
(RED, 30) on the far left power connector and (RED, 30) on the far right power connector might 
measure in the 0.5 Ω range, while if you measure two points on the same power connector, it might 
measure almost nothing.  The measurement will depend on your meter’s calibration and probe 
resistance.  You can find out what zero ohms should be by shorting your probes together.   
 
If a pair of test points below fail the continuity test, look for missing jumper wires and loose 
connections on the center board and rails.  
 
Continuity Tests 
 

 Battery clip’s negative terminal sockets to the BLACK columns in all four power connectors.  
(The negative terminal on the battery clip is the smaller diameter terminal that’s closer to the 
wires.) 

 Battery clip’s positive terminal to the center board’s (G, 1) 
 Battery clip’s negative terminal to the following sockets: (G, 19), (F, 22), and (J, 4). 
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 (F, 19) to (RED, 13) and (RED, 18) on all four power connectors.  
 (L, 3) to (L, 22) 

 

Tests with battery connected 
 
DC Voltage 
If your voltmeter is pretty accurate, measured voltages will typically fall in the ± 0.1 VDC range.  
Some inexpensive voltmeters out there have much lower accuracy.  If you are using a very 
inexpensive voltmeter, or one with an unknown history, you may notice somewhat larger 
measurement variations. 
 

 The 0.47 µF capacitor should be placed across the 9 V power input if you are using a 6-9 VDC supply 
that plugs into the wall, or any supply wire that’s longer than 9 V battery-to-breadboard adapter that 
comes in the kit.  

 
 Connect a new alkaline or freshly charged rechargeable 9 V battery to the PE Platform’s 

battery clip.  The power LED should not turn on at this point because the PropStick USB 
which supplies 3.3 V to the system is not yet plugged in.   

 
DC Voltage 
 

 (K, 1) on center breadboard to (BLACK, any): same as voltage across battery terminals. 
 (G, 3) on center breadboard to (BLACK, any): 5 VDC.  If the voltage is instead in the 6 V 

neighborhood or higher, disconnect power immediately and see Troubleshooting entry (10) 
on page 25. 

Socket the PropStick USB 
Be very careful with this step.  Here are some recommendations for “socketing” the PropStick USB: 
 

 Make sure the battery is disconnected from the PE Platform’s battery clip and the USB cable 
is disconnected from the PropStick USB.   

 Orient the PropStick USB as shown in Figure 7  and set it on the breadboard. 
 Make sure that each pin is aligned with the correct breadboard socket it’s going to get pressed 

into.    
 
Two thumbs work well for socketing the PropStick USB.  For example, if you place your left thumb 
over the collection of chips between the oscillator and RESET button and your right thumb over the 
chips between the oscillator and USB connector, you can apply even pressure on the module as you 
press it firmly into the breadboard.  The PropStick USB should sink until the underside of its printed 
circuit board (PCB) is almost flush with the breadboard. 

 
 Use firm and even pressure to socket the PropStick USB.   
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Leave it there.   

After you have socketed your PropStick USB, leave it there.  This will prevent bent 
pins from repeated unsocketing and resocketing.  Even after you are finished with the 
PE Kit Labs, you can continue prototyping projects with the PE Platform.   

If you have a semi-permanent installation, you can solder your application circuit onto 
the Propeller Proto Board (item code 32212).  You can also design a PCB with layout 
software, and purchase another set of parts similar to the ones on the PropStick USB 
and solder them to the board.  The surface mount versions of the parts on the 
PropStick USB would be an advanced soldering project.  Through-hole parts (with 
pins that pass through and are soldered to plated holes in the printed circuit board) 
are much easier to work with.  For examples, take a look at the Propeller DIP Plus Kit 
(item code 130-32305) at www.parallax.com.   

 
Figure 6 shows the PE Platform Schematic after the PropStick USB module has been 
socketed, and Figure 7 shows the corresponding wiring diagram. 
 
Figure 6: Schematic 
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Figure 7: Wiring Diagram 

 

Connect PE the Platform to PC/Power and Test for Communication 
For programming and reprogramming, the PropStick USB needs to be connected to a power supply 
and a USB cable.  The USB cable is only required for loading the application into the Propeller chip, 
and does not have to remain connected for an application to run.  The first time through, it’s best to 
connect the PropStick USB to the PC first before connecting battery power to the board for one final 
wiring test. (The power LED on the breadboard should glow faintly with the USB connected and 
battery disconnected.)   
 
The Propeller Tool software should be loaded on your PC before starting here. 
 

 If you have not already done so, complete the Propeller Education Kit Lab: Fundamentals 
book’s Software, Documentation & Resources lab before continuing here.   
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Connect the PropStick USB to the PC 
The first time you connect your PropStick USB to your PC with a USB cable, two things will happen: 
 

1)  The PropStick module’s serial transmit and receive LEDs should flicker briefly. 
2) The Windows operating system should display the message “Found New Hardware – USB 
Serial Port” followed by “Found New Hardware – Your new hardware is installed and ready 
to use.”  . 

 
Each time you reconnect your PropStick USB to the PC, the communication LEDs should flicker, but 
Windows typically does not display the serial port installation messages again after the first 
connection.   
 

 The battery should NOT be connected to the PE Platform for this step. 
 Connect the USB cable to your computer and to the PropStick USB.   
 Verify that the power LED plugged into the center breadboard’s (I, 5) and (I, 6) sockets 

glows faintly.  You may have to look straight down on its dome top to see the glow.  If the 
power LED does not glow faintly, do not proceed to the next step.  Instead, go to 
Troubleshooting entry (4) on page 23. 

Connect Battery Power Supply 
When you connect the battery supply, the power LED that glowed faintly when you connected the 
USB cable should glow brightly.  This indicates that the PropStick USB module’s 3.3 V regulator is 
supplying 3.3 V power to both PropStick and PE Platform. 
 

 Connect the battery to the battery clip as shown in Figure 7.  The green power LED should 
glow brightly. If it does not, unplug the battery immediately and go to Troubleshooting entry 
(3) on page 23.  The same applies if the green power LED takes on an orange hue.  

 If you have a voltmeter, test the voltage at the red and black power connectors.  Each should 
now measure 3.3 V.  If the voltage is incorrect, disconnect the battery and go to 
Troubleshooting entry (2) on page 23. 

 Use a voltmeter to test the voltage across the four red/black vertical power rails.  The voltage 
across (RED, 13) and (BLACK, 13) should measure 3.3 VDC on each of the four power 
connectors.  If the voltage is incorrect, go to Troubleshooting entry (2) on page 23.   

 Repeat the 3.3 VDC test for (RED, 18) and (BLACK, 13).   
 

Test Communication 
The Propeller Tool software’s Identify Hardware feature can be used to verify communication 
between the PC and the PropStick USB module’s Propeller chip.   
 

 Make sure that the battery is plugged in and the USB cable connects the PC to the PropStick 
USB. 

 Open the Propeller Tool software, click the Run menu, and select Identify Hardware…  (or 
Press F7.) 

 If the Propeller Tool reports, “Propeller Chip version 1 found on COM…”, continue to the 
next section (Load a Test Program into the PropStick USB and Test its I/O Pins).  Otherwise, 
go to Troubleshooting entry (1) on page 21. 



Copyright © Parallax Inc.  PE KIt - PropStick USB (#32306) v2.0  1/23/2009  Page 16 of 25 

Load a Test Program into the PropStick USB and Test its I/O Pins 
These tests are important before proceeding with the PE Kit labs.  One example of a problem these 
tests can intercept is a bent PropStick USB I/O pin.  Occasionally, one of the pins gets bent 
underneath the PropStick module instead of sinking into its breadboard socket.  It can be difficult to 
catch by visual inspection, but if an I/O pin does not sense inputs or control outputs, these tests will 
lead to finding the problem quickly.  It might otherwise take a lot of time looking for an error in an 
application circuit or the accompanying code before discovering a bent pin is the culprit.  So follow 
along and perform these tests.  It won’t take long, and it could end up saving you a lot of time later. 

I/O Pin Test Circuit Parts 
 

 Open up the PE Project Parts bag and check its contents against the PE Project Parts list in 
Appendix C in Propeller Education Kit Labs: Fundamentals. 

 For the next test circuits, gather the following parts from the PE Project Parts bag:  
 

(1) LED - Red, green or yellow 
(1) Resistor – 100 Ω (brown-black-brown) 
(1) Resistor – 10 kΩ (brown-black-orange) 
(1) Pushbutton 
(4) Jumper wires   

Build the Test Circuit 
The circuit shown in Figure 8 and Figure 9 will provide a means of testing the Propeller chip’s I/O 
pins as both inputs and outputs.  If any of the checklist instructions do not work, go to 
Troubleshooting entry (9) on page 24.  Start by verifying that the LED circuit is correct and that all 
the power connector sockets by the red vertical lines supply 3.3 V as follows: 
 

 Disconnect the battery from the battery clip. 
 Build the circuit shown in Figure 8 and Figure 9. 
 Reconnect the battery to the battery clip. 
 Disconnect the LED wire from (L, 14) in Figure 8, and plug it into (RED, 13) on the power 

connector between the center and left prototyping breadboards.  The LED should light.  If it 
doesn’t double-check your wiring.  First, make sure the LED is not plugged in backwards.  Its 
shorter (cathode) leg should be plugged into a socket next to the black line on the left power 
connector. 

 Disconnect the wire from (RED, 13), and plug it into (RED, 12) on the leftmost power 
connector.  The LED should glow again.  Repeat for (RED, 18) on the leftmost power 
connector as well as (RED, 18) on the middle-left power connector.  The LED should glow at 
each test point.  If not, check your board against the wiring diagram in Figure 9 for missing 
jumper wires between RED power connector sockets. 

 Disconnect the LED wire from (RED, 18) and reconnect it to the Propeller chip’s P3 I/O pin 
(L, 14) in Figure 9. 
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Figure 8: Test Circuit Schematic 

 
 

 
 

Test Program – PushbuttonLedTest.spin 
As written, PushbuttonLedTest.spin flashes an LED connected to any I/O pin on the PropStick USB 
module’s left side (P0 to P15).  The rate the LED flashes depends on whether or not the pushbutton 
connected to P18 is pressed (10 Hz) or not (2 Hz).  The wire connecting P3 to the LED circuit can be 
used to probe each I/O pin.  For example, if that wire is instead connected to (L, 11), it confirms that 
P0 is functioning as an output if it makes the LED blink.  Connect the wire to (L, 12), and it confirms, 
P1, and so on, up through P15 (L, 30).  Remember from the PropStick USB pin map (Figure 2 on 
page 3) that the pins in rows 19 through 22 are not I/O pins.  P7 is in row 18; then P8 is row 23. 
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I/O pin is an abbreviation for input/output pin.   

The direction and state of each I/O pin is controlled by the program.  Programs can set and modify the 
directions and states of individual I/O pins as well as groups of I/O pins at any time. 

 

 
 
If the LED blinks at 2 Hz while the pushbutton is pressed and held, and at 10 Hz after it is released, it 
confirms that P18 is functioning as an input.  The program can then be modified and the wire 
connecting P18 to the pushbutton can be moved to each I/O pin on the right side of the PropStick 
USB to test those I/O pins as inputs.   
 
After all the outputs on the PropStick USB’s left side and all the inputs on its right side have been 
tested, the pushbutton can then be moved to the left side and the LED to the right.  Then, the test can 
be repeated to verify that all I/O pins on the left function as inputs and the pins on the right function 
as outputs.  

Load PushButtonLedTest.spin into EEPROM 
You can load this program into the PropStick USB’s EEPROM by clicking the Run menu, selecting 
Compile Current, and then Load EEPROM (F11).  After the program is loaded into EEPROM, the 
Propeller chip loads it from EEPROM into its main memory and one of the Propeller chip’s 
processors starts executing it.  (If you disconnect and reconnect power or press and release the 
PropStick USB module’s reset button, the Propeller chip will reload the program from EEPROM into 
main memory and start running it again.) 
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 Open PushbuttonLedTest.spin into the Propeller Tool, or type it in.  If you type it, be careful 
to indent each line exactly as shown.  

 Click the Propeller Tool’s Run menu and select Compile Current → Load EEPROM (F11).   
 
The Propeller Communication window will appear briefly and display the progress.  If it closes after 
the “Verifying EEPROM” message, then the download was successful.  If instead an error window 
opens that reads “EEPROM programming error...” refer to Troubleshooting entry (7) on page 24. 
 

 Verify that the LED connected to P3 flashes on/off rapidly, at 10 Hz.   
 Press and hold the pushbutton down, and verify that the LED flashes slower, at only 2 Hz. 
 If everything worked as anticipated, go on to I/O Pin Tests below.  If it did not work, go to 

Troubleshooting entry (8) on page 24. 

I/O Pin Tests 
The PE Kit’s inside box cover has a PropStick USB pin map printed on it that’s also shown in Figure 
6.  It’s a good idea to keep that pin map in sight while probing I/O pins with the LED and pushbutton 
circuits.  If any of these tests indicate that an I/O pin is faulty, refer to Troubleshooting entry (9) on 
page 24. 
 
First, use the LED circuit to verify that each I/O pin on the left side of the PropStick USB functions as 
an output. 
 

 Unplug the end of the wire that’s in (L, 14) and use it probe P0 through P15.  (L, 11) through 
(L, 18) and (L, 23) through (L, 30).  Each I/O pin should cause the LED circuit to blink. 

 
Next, use the Pushbutton circuit to verify that each I/O pin on the right side of the PropStick USB 
functions as an input.   
 

 Press and hold the pushbutton on the right breadboard.  The LED circuit on the left 
breadboard should flash at 2 Hz instead of 10 Hz.   

 Disconnect the battery from the battery clip.   
 Unplug the pushbutton wire at P18, (A, 28) on the center breadboard, and plug it into P16 (A, 

30). 
 Modify the program to monitor P16 instead of P18 by changing the PUSHBUTTON CON directive 

in the PushButtonLedTest.spin object from 18 to 16. 
 Reconnect the battery to the battery clip. 
 Load the modified program into RAM by clicking the Run menu and selecting Compile 

Current → Load RAM (F10). 
 Verify that the pushbutton, which is now connected to P16, controls the LED frequency. 
 Repeat this procedure for P17, P19, P20, and so on, up through P27.   
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Load RAM (F10) vs. Load EEPROM (F11):  The Propeller Tool software’s Load RAM feature is fast, but the 
program gets erased whenever power gets disconnected/reconnected or the PropStick USB’s reset button 
gets pressed.  After a reset, the Propeller chip will load the program most recently loaded into EEPROM and 
start executing it.  While programs loaded into EEPROM do not get erased, they take longer to load.  Since 
testing the Pushbutton involves iteratively changing and reloading the program into the PropStick USB, it 
saves time to use Load RAM. 

What about testing P28..P31?  These propeller I/O pins are hardwired to the FTDI USB -> serial chip and 
EEPROM program memory.  If you were able to use the Load EEPROM feature it confirms that these I/O pins 
are fully functional.  For the most part, the PE Kit labs will not use these I/O pins for application circuits.  For 
more information, download the PropStick USB documentation from the PropStick USB product page at 
www.parallax.com.   

 
At this point, half of the PropStick USB’s I/O pins have been tested as outputs, and the other half 
have been tested as inputs.  Before moving the test circuits to opposite sides of the board, it’s a good 
idea to load an empty program into the PropStick USB so that it won’t send signals to the wrong I/O 
pins.  The power should be disconnected when the circuit is changed.  To make sure the empty 
program runs automatically when the power gets reconnected, it should be loaded into EEPROM 
using F11.   
 

 Load this program (DoNothing.spin) into EEPROM (F11): 
 
'' File: DoNothing.spin 
 
PUB main                                     ' Empty main method 
 
 
Now, power can be disconnected and the pushbutton can be moved to the left breadboard and the 
LED circuit can be moved to the right breadboard. 

 
 Disconnect the battery and USB cable. 
 Move the LED circuit to the right breadboard and connect it to P16. 
 Move the pushbutton to the left breadboard and connect it to P15. 
 Modify PushbuttonLedTest.spin as follows: 
 Change the LEDs_START CON directive from 0 to 16.   
 Change the LEDs_END CON directive 16 to 27. 
 Change the PUSHBUTTON CON directive to 15. 
 Reconnect the USB cable and battery. 
 Load the modified PushbuttonLedTest.spin object into EEPROM using F11. 
 Repeat the output LED tests for P16 to P27. 
 Repeat the input pushbutton tests starting at P15, then P14, and so on, through P0.  

Remember to modify the code, and then Load RAM using F10 between each test. 

Before Changing or Adjusting Circuits 
The program DoNothing.spin causes all the I/O pins to be set to input, ensuring that it cannot 
inadvertently send a high (3.3 V) signal to a circuit that’s sending a low (0 V) signal, or visa versa.   
When you are finished testing, it’s a good idea to load the DoNothing.spin object back into EEPROM 
so that your PropStick USB cannot damage the next circuit that gets connected to it.  In fact, make it a 
habit.  Always load DoNothing.spin into EEPROM using F11 before disconnecting power and 
building a new circuit or making changes to an existing one.   
 

 Load DoNothing.spin into EEPROM (F11) now. 
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When you reconnect power, DoNothing.spin will automatically load from EEPROM to Propeller 
main memory, and the Propeller chip will execute it.  It will set all I/O pins to input by default.  Then, 
the program ends, and the Propeller chip goes into low power mode.  This protects the Propeller chip 
and your new circuit from the time you turn power back on until the time you load the program for 
your new circuit into the Propeller chip. 

Troubleshooting for PropStick USB PE Platform Setup  
 
(1) Programming Connection and Serial Port 

a. When you connect the PropStick to the USB port, the red and blue LEDs next to the 
PropStick’s USB mini B connector should flicker briefly.  If not, try a different port.  If 
none of the ports result in this response, contact Parallax technical support.  (See page 18 
in Propeller Education Kit Labs: Fundamentals.) 

b. If you get the message shown in Figure 9 when you click the Run menu and select 
Identify Hardware (F7): 

i. Make sure the USB cable is connected to both the PropStick USB module and 
your computer’s USB ports.   

ii. Also, make sure the battery is connected and that the PE Platform’s green power 
LED is glowing brightly.  Then, try F7 again.   

iii. If that does not correct the problem, try connecting the cable to a different USB 
port on your computer. 

 

 

Figure 9:  Communication 
Error Message 
 

 

 
c. If you still get the Figure 9 message after ensuring that the USB cable is connected: 

iv. Click the Communication Error message box’s Edit Ports button.  The Serial 
Port Search List window in should appear.  You can also access this utility by 
clicking the Edit menu and selecting Preferences (F5).  Click the Operation tab 
and then click the Edit Ports button.   

v. Leave the USB cable plugged into the PropStick USB and unplug and re-plug the 
USB cable into the PC’s USB port.  Wait about 20 seconds between 
disconnecting and reconnecting the USB cable.  The list should update and show 
a new “USB Serial Port” entry like the COM46 in Figure 10.   

vi. If it appears in light gray print, right-click the entry and select Include Port 
(COMX), or in some cases Re-Include Port. 
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Figure 10:  Device 
Manager Ports List  

 
d. If the serial port search list already does scan for and recognize that port, go to: 

http://www.parallax.com/ProductInfo/Accessories/FTDIUSBDrivers/tabid/530/Defau
lt.aspx 

and follow the Troubleshooting link at the bottom of that web page. 
e. If the Propeller Tool software still displays the “No Propeller chip found…” message, use 

your Device Manager to locate the USB Serial Port.   
vii. To access the Ports List in the Windows Device Manager, right-click My 

Computer and select Properties.  Click the Hardware tab, and then click the 
Device Manager button.  In the Device Manager, click the + next to Ports (COM 
& LPT).   

viii. Each time you plug in the USB cable, a reference to USB Serial Port (COMXX) 
should appear, as shown in Figure 11.  Each time you unplug the cable that 
connects the PropStick USB to the PC, the reference should disappear.  For 
example, the device manager below shows USB Serial Port (COM 46), which 
indicates that a PropStick USB might be connected to COM46.  

 

 

Figure 11:  Device 
Manager Ports List 
 

 

 
ix. If the USB Serial Port entry does not appear in the Ports (COM &LPT) list but 

the Device Manger display appears to refresh every time you plug and unplug the 
USB cable: 
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1. It may indicate that the PropStick USB was plugged into the PC and an 
attempt to manually install the driver was made before the Propeller Tool 
software and driver were installed.  Browse the list to find the driver that 
gets added each time you plug in the PropStick USB.  When you find it, 
uninstall it.  You can typically do this by right-clicking the driver and 
selecting uninstall.   

2. Then, unplug the PropStick USB.  Before plugging it back in, make sure 
the FTDI USB Driver is installed.  The easiest way to do this is to 
uninstall and reinstall the Propeller Tool.   

3. When you reinstall the Propeller Tool software: 
a. Make sure the checkbox for installing the USB drivers is 

checked!  See the information box in the Download Software 
and Documentation section on pages 17-18 of the Propeller 
Education Kit Labs: Fundamentals book for more information.   

b. After you have reinstalled the software, the correct driver should 
automatically get installed when you connect the PropStick USB 
to the PC.  Make sure to leave the battery disconnected when 
you connect the PropStick USB to the PC with the USB cable for 
the first time. 

f. Contact Parallax technical support.  (See page 18 in Propeller Education Kit Labs: 
Fundamentals.) 

(2) If the voltage across the power connectors (RED−BLACK) is not 3.3 V: 
a. If your meter is a lesser-quality model or has been subject to heavy use by other 

students, check it against a known voltage before trusting its measurements.   
b. Remove the PropStick USB from the breadboard and repeat Test PE Platform Wiring 

on page 11.  Carefully continue through Connect Battery Power Supply on page 15 
paying close attention to detail, and hopefully you’ll catch the error this time around.  
These tests can rule out a variety of problems, including shorts with the 5 and/or 9 V 
supplies. 

c. Contact Parallax technical support.  (See page 18 in Propeller Education Kit Labs: 
Fundamentals.) 

(3) If the Power LED does not light when you plug the battery in after socketing the PropStick USB 
module. 

a. Check for wiring errors to its pins:  If a wire terminates at a row that is shared with a 
PropStick USB pin, it’s a prime suspect.  Make sure the socket coordinates are 
identical to Figure 5 on page 10, and Figure 7 on page 14. 

b. Remove the PropStick USB from the breadboard and repeat Test PE Platform Wiring 
on page 11.  Continue through Connect Battery Power Supply on page 15 with 
attention to detail, and hopefully you’ll catch the error this time around.   

c. Contact Parallax technical support.  (See page 18 in Propeller Education Kit Labs: 
Fundamentals.) 

(4) If the Power LED does not glow faintly when you connect the PropStick USB to the PC with a 
USB cable: 

a. Verify that the resistor in the circuit is 100 Ω (brown, black, brown). 
b. Verify that the power LED’s anode is plugged into (I, 5), and the cathode is plugged 

into (I, 6).  The cathode is the pin by the flat spot at the base of the otherwise 
cylindrical plastic case.   

c. Try the other USB Ports on your PC. 
d. Try one of the green LEDs from the PE Project Parts kit.  The long pin should plug 

into (I, 5), and the shorter pin into (I, 6). 
e. Check all wiring details against Figure 5 on page 10, and Figure 7 on page 14. 
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f. Remove the PropStick USB from the breadboard and repeat Test PE Platform Wiring 
on page 11.  Continue through Connect Battery Power Supply on page 15, and 
hopefully you’ll catch the error this time around. 

g. Contact Parallax technical support.  (See page 18 in Propeller Education Kit Labs: 
Fundamentals.) 

(5)  Common causes of the “No Propeller Chip found…” message are: 
a. Battery disconnected.  Connect the battery. 
b. Dead battery, battery that needs to get recharged. 
c. USB cable not connecting PropStick to PC.  Make sure both ends are plugged in. 
d. Damaged or worn USB port.  Most computers have more than one USB port.  Try 

another port. 
e. PropStick USB not fully plugged-in.  The underside of the PropStick USB should be 

flush with the top of the breadboard.  If not, make sure all the pins are lined up with the 
breadboard holes, then press down firmly on the module. 

f. FTDI USB drivers not installed.  See entry (1)a.ix.3.a in this section. 
g. Supply voltages – if you didn’t check the voltages with a voltmeter, it’s time to get one 

and do that.  (See Test PE Platform Wiring on page 11.)  If the supply voltages are 
incorrect, see entry (2). 

h. PropStick USB plugged in upside down.  The Pin-1 indicator shown in Figure 2 on page 
3 should be adjacent to row 11, not row 30.  (Also see Figure 7 on page 14.)   

i. Defective USB Cable.  If you have a spare USB A to mini B cable, try it.  
(6) If the test LED circuit does not light when you plug the jumper wire into (RED, 13): 

a. The polarity on the LED may be backward.  Check to make sure the LED’s cathode 
is connected to a socket on the power connector next to the black line.   

b. If the LED did not light when probing the power connector on the left, check to make 
sure the jumper that that connects the red column in the middle-left power connector 
to the red column on the far left power connector. 

(7) If you get an “EEPROM programming error…” message when you use the Propeller Tool’s Load 
EEPROM feature: 

a. Check for loose USB and battery connections.   
b. If the problem persists, try a different USB port.   
c. If you have a spare USB A to mini B cable, try it.   
d. PropStick USB may not be firmly socketed.  See Socket the PropStick USB on page 

12. 
e. If the problem still persists, contact Parallax technical support.  (See page 18 in 

Propeller Education Kit Labs: Fundamentals.) 
(8) If the program downloads, but the test LED circuit does not flash: 

a. If you hand-entered the program, download it from the Propeller Education Kit page 
instead.  Open it with the Propeller Tool software, and use F11 to download it to 
EEPROM.  This will eliminate the possibility of a typing error during program entry.   

b. If the LED does not start flashing, check to make sure the oscillator is plugged in to 
the socket.  (See Socket with 5.00 MHz Crystal in Figure 2 on page 3.)  Remove the 
oscillator and plug it back in, then re-test.   

c. Try changing the line in the PushButtonLedTestv1.0.spin that reads _clkmode = xtal1 
+ pll16x to _clkmode = xtal1 + pll8x.  If this change causes the light to start flashing, 
change the it back to pll16x, load this original program back into the Propeller chip 
and verify that the light won’t flash.  If that’s the case, please contact Parallax 
technical support.  (See page 18 in Propeller Education Kit Labs: Fundamentals.)  

(9) PropStick USB I/O pins are factory tested before shipment.  If the LED or pushbutton tests 
indicate a bad I/O pin: 



Copyright © Parallax Inc.  PE KIt - PropStick USB (#32306) v2.0  1/23/2009  Page 25 of 25 

a. Take a close look at the pin and verify that it did not miss the socket and bend under 
the module. 

b. Try touching the LED probe lead to the I/O pin.  If the light blinks with this electrical 
contact, but not when it is plugged into an adjacent socket: 

i. Again, take a look to make sure the pin is not bent under the module.   
ii. Try unsocketing the PropStick USB Module.  Verify that the pin is not bent. 

iii. If you have a multimeter, test continuity between the socket the I/O pin was 
in and the socket the wire was plugged into.  If there is no continuity, please 
contact Parallax technical support.  (See page 18 in Propeller Education Kit 
Labs: Fundamentals.) 

c. If the continuity in the breadboard row is good, and the pin is not bent, plug the 
PropStick USB back into the breadboard, and test all I/O pins, and take notes on 
which ones work and which ones don’t.  Also, make notes of any events you 
observed during testing, and then contact Parallax technical support.  (See page 18 in 
Propeller Education Kit Labs: Fundamentals.) 

d. Please see the Warranty Policy at www.parallax.com for more information on 
replacing a module with damaged I/O pins. 

(10) 6 VDC or more across (G, 3) to (BLACK, any). 
a. The 1000 µF capacitors is not properly connected.  This is indicated by a DC voltage 
measurement that is 1 to 2.5 V above what they should be. 

i. Check to make sure the leads are inserted into the correct sockets. 
ii. Check to make sure the leads are long enough and making sufficient contact with the 
socket. 
b. If the voltage across (G, 3) to (BLACK, any) turns out to be 9 V, a wiring mistake 

may be shorting the battery's positive terminal (G..L, 1) to (G..L, 3). 
c. If the problem still persists, please contact Parallax technical support.  (See page 18 

in Propeller Education Kit Labs: Fundamentals.) 
 
 


