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		  Datasheet File OCR Text:


		      web site: www.parallax.com  forums: forums.parallax.com  sales: sales@parallax.com  technical: support@parallax.com      office: (916) 624-8333  fax: (916) 624-8003  sales: (888) 512-1024  tech support: (888) 997-8267      copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 1 of 9  propeller board of education (#32900)  the form of the original board of education ?  meets the powerful function of the multicore propeller ?   microcontroller. a built-in set of peripherals makes it ready to support an amazing array of projects,  prototypes, hands-on activities, and kits. the propeller  board of education is ideal for learning the basics  of electronics, programming and robotics. it also si mplifies advanced applications that require rf-linked  communication, audio/visual peripherals, and gigabytes of sd memory.    features  ?   built-in propeller microcontroller, 64 kb  eeprom and 5 mhz crystal oscillator.   ?   breadboard, sockets for power and i/o  access, and six servo ports with power- select jumpers for easy prototyping   ?   automatically selects between usb and  external power sources and provides  usb over-current protection   ?   9 v battery and center-positive 2.1 mm  power connectors offer two external  power options   ?   convenient reset button and 3-position  power switch   ?   onboard mini stereo-audio jack, electret  microphone, and vga port for  audio/visual projects   ?   built-in microsd card and xbee wireless  module sockets simplify advanced  applications   ?   dedicated analog header sockets  provide three 10-bit inputs and two  buffered variable-resolution outputs   ?   2x20 header for connecting i/o pins to  vga, xbee, propeller clock and reset,  usb serial flow control, and up to 10  leds   ?   indicator lights for system power, servo  power, eight color-coded vga channels,  two analog output levels, xbee tx/rx,  and usb tx/rx   ?   sepic 5 v switching regulator can  deliver up to 3 a across the commercial  temperature range   ?   linear 3.3 v regulator can deliver up to  460 ma at room temperature   key specifications  ?   power requirements: 4?16 vdc   ?   communication: usb for programming   ?   dimensions: 4.375 x 3.05 x 0.625 in  (11.11 x 7.75 x 1.50 cm)   ?   operating temp range: +32 to +158 f  (0 to +70 c)  application ideas  ?   mount on a boe-bot ?  robot chassis to  create your own customizable propeller  robot  ?   use in the classroom to teach  electronics, programming, robotics, and  the fundamentals of electronic product  design with a multicore microcontroller  packing list  ?   propeller board of education pcb  ?   strip of 4 rubber feet  ?   jumper wires 

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 2 of 9  functional description              (19)  switching  regulator  in: 4-16 vdc  out: 5v, 3a  (17) servo ports  6 ports (i/o pins p14..p19)  jumper shunt left of each pair  sets supply voltage to 5 v or vin  (16) + supply sockets  3.3 v and 5 v  (13) gnd, da, ad sockets gnd sockets  digital to analog da0, da1  analog to digital ad0..ad3  (14) breadboard  34 rows of 5 sockets in 2 columns  (15) propeller i/o p0..p15 socket access to p0..p15  (12) digital to analog lights  yellow leds vary in  brightness with duty  modulated digital to analog  output voltage  (10)  reset  button (11) analog to digital  converter  10 bit i2c analog to  digital converter  (9) power switch  with green led  indicator lights for  settings 1 & 2  0 ? off  1 ? system on  2 ? system +         servo on  (7)   microsd  socket  (8)  xbee  digital rf  module  socket   (6) stereo  output  jack, 1/8? (1) external power inputs 9 v battery clip 2.1 mm center-positive jack (2) multicore propeller  microcontroller system   - non volatile 64 kb eeprom   - propeller microcontroller   - 3.3 v, 460 ma regulator   - 5.00 mhz crystal oscillator  (3) vga video  output port  (5) usb port   - load programs   - serial over usb communication   - debugging   - power supply input (usb 2.0)     5 v, up to 450 ma    (20) status leds  vga leds (active-high)      2 red, 2 green, 2 blue, 2 yellow (h & v sync)  xbee leds (active-low)      active low: red (di) and blue (do)  (18) 2x10 socket access?j5 header     signal + led connections:          vga r1, r0, g1, g0, b1, b0, h, v         xbee do, di     signal only         xbee /rts, asoc, /cts, /dtr, /ssi, /rst         propeller xi, /rst         serial over usb flow control (/cts, /rts)  (4) electret microphone   sampled by propeller using  sigma-delta analog to digital  conversion  (21) surface-mount  pads (rev a only)  (22) xbee, microsd  a ux access ( rev a onl y) (23) rubber foot outline  (24) product resource page  (a) labeled  power pads  (b) soic  ic  land pattern  (c) outer pads alternate  between i/o pin and soic  and msop  p ad connections  (d) labeled  ground pads  (b) msop  ic  land pattern 

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 3 of 9  (1) external power inputs  the 9 v battery clip and 2.1 mm center-positive jack  are two of the propeller boe?s three power input  options.  the board will accept 4 vdc to 16 vdc fr om either of these inputs.  these input ports are  useful for robots and other remote applications wh ere the application continues to run when it?s not  connected to, and drawing power from, its usb prog ramming port (the third option, see (5)).       (2) multicore propeller microcontroller system  ?   64 kb i2c eeprom for non-volatile program and data storage.    ?   8 core propeller microcontroller   ?   3.3 v, 460 ma voltage regulator  ?   5.00 mhz crystal oscillator  the propeller provides the eeprom?s i2c clock throug h i/o pin p28, and communicates with its i2c data  line through i/o pin p29.  the propeller microcontroller can multiply the 5.0 mhz crystal oscillator signal  by up to 16 for a system clock frequency of 80 mhz.      (3) vga video output port  this is a convenient port for propeller microcontrol ler applications that display data and graphics on  devices with vga inputs, such as certain computer mo nitors and televisions.  signals are applied to the  vga driver circuits by running jumper wires from pr opeller i/o pin sockets (15) to vga inputs on the  2x10 socket (18).    (4) electret microphone  this microphone is connected to propeller i/o pins  20 and 21 through a sigma-delta circuit (a low-pass  rc filter with negative feedback)..  propeller ap plications can use the rc circuit to measure the  microphone?s voltage output with sigma analog to di gital conversion.  this is useful for basic  sound  recording and analysis.    (5) usb port  in addition to loading programs from the pc into th e propeller microcontroller, the usb port can also be  used for serial over usb communication with a term inal, as a conduit for debu gging software, and as a  5 v power input.  for power, the usb port is inpu t current limited to between 450 ma and 500 ma.  this  prevents any unexpected responses from usb 2.0 port s to current draws from motors, wiring mistakes,  etc.    (6) stereo output jack  this 1/8? jack is useful for speech synthesis, musi c, and other audio applications.  i/o pins p26 (right  channel) and p27 (left channel) are hardwired to  the low-pass filter, amplifier and coupling capacitor  circuits that can drive headphones, ear-buds, speake rs with built-in amplifiers, or line level inputs.      (7) microsd socket  this socket is useful for applications that use a mi crosd card.  with common sizes of 1 to 32 gb, these  cards are great for applications where there is more da ta than can conveniently be stored in the propeller  chip?s 32 kb of ram or the board?s 64 kb eeprom.  examples include:  ?   extended memory model (xmm) c language programs  ?   multiple spin program application images that can be boot-loaded  ?   large lookup tables  ?   record and playback of audio files  ?   datalogging   this socket is hardwired to i/o pins: p22 - do (dat a out); p23 - clk (clock); p24 - di/cd (data in and  card detect); p25 - /cs (active low chip select).   

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 4 of 9  (8) xbee digital rf module socket  this socket accommodates most xbee wireless modules  and is useful for applications where the propeller  board of education is part of an xbee wireless networ k.  possible applications include robot team sports,  remote data logging, and wireless  message exchange with computer that has an xbee connected (xbee  module + adapter or compatible usb xstick).   note: this socket does not support xbee wi-fi.     (9) power switch  this 3-position switch can select between system po wer off (position-0), system power on (position-1),  and system power + servo power on (position-2);  see servo ports (17) for more details.       (10) reset button  provides a mechanical means of restarting the prope ller microcontroller?s program.  press and hold to  keep the microcontroller in reset, press and release  to reset and allow the propeller to load the program  in eeprom.    (11) digital to analog converter  propeller applications can use this 10-bit analog to  digital converter (adc) to monitor analog inputs  labeled a0, a1, a2, and a3 on (13).  this adc was  chosen because it can share the i2c bus with the  board?s 64 kb external eeprom memory, which keeps mo re i/o pins available fo r general purpose use.   with a 400 khz clock (fast i2c), it supports sampling rates up to 25 khz and supports common low  bandwidth measurements like dc and 3 phase signals.   this adc has a 5.0 v reference, so it reports  voltage measurements in units of 1024ths of 5 v.     (12) digital to analog indicator lights  yellow leds vary in brightness with  duty modulated digital to analog signals.  these lights are primarily a  visual indicator of the output voltage at da sockets ( 13), but they also indicate stereo output jack (6)  signal activity.      (13) gnd, da, ad sockets  ?   gnd sockets ? common ground for the system  ?   digital to analog da0, da1  o   output voltage range: 0 to 3.3 v  o   da0 is the digital to analog voltage from p26  after it has passed through a low-pass filter  and buffer amplifier (but before it has pa ssed through the coupling capacitor to the  stereo output jack?s right speaker channel).    o   da1 is the same as da0, but the duty modulated signal is provided by p27.  ?   analog to digital ad0..ad3  o   input voltage range: 0 to 5 v    (14) breadboard  solderless breadboard with 0.1? pin spacing for circ uit prototyping.  this br eadboard has 34 5-socket  rows arranged in 2 columns.  the column s are separated by a valley in the middle.    (15) propeller i/o p0..p15  socket access to p0..p15, convenie ntly located to the left of the br eadboard (14) and close to the 2x10  socket header (18).  jumper wires can be used to co nnect these i/o pins to circuits on the breadboard,  or to the 2x10 socket header?s vga, xbee,  propeller, and serial over usb features.    (16) + supply sockets  the positive 3.3 v and 5 v supply sockets are positi oned along the top of the breadboard, making it  convenient to jumper supply voltage to  circuits built onto the breadboard.   

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 5 of 9  (17) servo ports  these ports are convenient for connecting servos and other peripherals, such as the ping))) ultrasonic  distance sensor and parallax serial lcd.  each servo port has a label printed above it indicating which  i/o pin will communicate with the peripheral.  labels indicating the gnd (ground), pwr (power) and sig  (signal) pins for each port are along the right.      each pair of servo ports has power selection pins with  a jumper shunt to its immediate left.  each pair of  ports can be set to 5 v by placing the jumper over  the pair of pins closer to the 5v label, or to  unregulated input voltage from the external power inputs  by placing it over the pair of pins closer to the  vin label.      when the jumper for a given pair of ports is set to 5  v, that pair of ports will receive regulated 5 v power  whenever the power switch (9) is set to 2.  if the jump er for a pair of servo ports is set to vin, that pair  of servo ports will receive power so long as a power so urce is connected to either the 9 v battery clip or  the 2.1 mm barrel jack and the power switch is set to 2.    (18) 2x10 socket access?j5 header  the j5 header is just to the left of the propeller  i/o p0..p15 header (14) making it convenient to connect  propeller i/o pins to built-in leds, vga, xbee, and serial-over-usb flow control signals, as well as certain  propeller chip inputs.  see the j5 header table  on page 8 for more information on each socket.    vga sockets  the vga sockets are connected to active-high, color- coded leds and buffered inputs that drive the vga  video output port (3) channels.  the inputs labele d r1 and r0 are red channel inputs and drive red  indicator leds.  g1 and g0 are green inputs and have green indicator leds, and the b1 and b0 are blue  inputs and have blue indicator leds.  the horizontal  and vertical channel inputs are labeled h and v, and  have yellow indicator leds.    xbee sockets  the xbee do and di sockets connect to do and di  sockets on the xbee digital rf module socket  headers (8).  signals applied to these sockets also drive active low leds.  the do socket led is color- coded blue, and the di socket  led is color-coded red.      xbee sockets labeled /rts, asoc, /cts, /dtr, /ssi, /rst  are connected to sockets of the same name on  the xbee digital rf module socket?s headers (8).  as with all the sockets along the left side of the  j5 header, they do not drive any leds.  for more in formation on these signal lines and their functions,  download the xbee reference manual from  www.digi.com .    propeller sockets  most of the socket labels have lines connecting them  to categories like vga, xbee, and serial over usb  (next to the usb trident).  there are two sockets, labeled /rst and xi, that do not have lines connecting  them to category labels.  these provide connections  to the propeller chip?s active-low reset (/rst) and  external clock input (xi) pins.  a low signal sent to th e /rst line will hold the propeller chip in reset state,  just like holding down the reset button, and releasin g the input to high after a low signal allows the  program to load from eeprom.  the propeller will also  drive this signal low if a brown-out condition is  detected.  the xi input is for applications that need  to make use of a clock signal other than the propeller  chip?s internal oscillator or the propeller board of ed ucation?s 5 mhz crystal oscillator.  this socket makes  it convenient to supply the propeller chip with a cloc k signal from an external source with an active  output for any application that might requ ire a custom system clock frequency.      serial over usb sockets  propeller i/o pin p30 is connected to the pc?s rx inpu t signal, and p31 is connected to the pc?s tx output  signal for asynchronous serial communication without  flow control.  for flow control, simply run jumper 

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 6 of 9  wires between the i/o pins of your choice to the /cts (clear to send) and /rts (request to send)  sockets.  you will also need to either write or downlo ad and use an object or library that supports serial  flow control.       (19) switching regulator  the propeller board of education features a sepic (s ingle-ended primary inductor converter) switching  capable of delivering regulated 5 v to the system wi th output currents up to 3 a and input voltages  ranging anywhere from 4 to 16 vdc.    (20) vga leds and xbee leds  as mentioned in the (18) 2x10 socket access sect ion, the each vga input has a color-coded led:   ?   r1, r0 (red)  ?   g1, g0 (green)  ?   b1, b0 (blue)  ?   h, v    (yellow)  these leds will emit light regardless of whether or  not the vga video output port is connected to a  monitor.  so, in addition to indicating vga signal  activity (when connected) th ese leds can be used as  indicator lights for non-vga projects.      the blue xbee do and red xbee di indicator leds ar e useful for monitoring signal activity between the  propeller chip and xbee module, but can also be used  as indicator leds for non-xbee projects.  these  two leds are active-low, so keep in mind that they require a low (gnd = 0 v) signal to turn on and a  high (3.3 v) signal to turn off.    (21) surface-mount pads (rev a boards only)  the surface-mount pads provide a convenient means fo r incorporating surface mount chips into propeller  boe projects.  the soic (small-outline integrated  circuit) land pattern (21b) has pads that can  accommodate both narrow and wide soic chips. wi th 20 pads, it can accommodate a 20-pin part, a  single 16-pin part, or even a pair of 8-pin parts.   the msop (mini small outline package) land pattern  (21e) has 16 pads, and provides similar flexibility fo r the smaller msop parts, but be aware that the  column of pads on the land pattern?s right side  are not connected to their corresponding outer pads.    the outer surface-mount pads (21c) along left and ri ght sides alternate between i/o pin connections and  soic/msop pad connections.      (22) xbee, microsd aux access (rev a boards only)  pads on the back of the board underneath the xbee  socket provide connections to individual header  sockets that are not available through the 2x10 access  header, as well as microsd card connections that  are not already hard wired to the propeller chip.   ?   xbee: io0..io4, vref, do8 and pwm1  ?   microsd: dat1, dat2  p16  p17  p18  soic 1  soic 2  soic 3  soic 4  soic 1 soic 2 soic 3 soic 4  not available p20  not available p21 

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 7 of 9  propeller i/o pin assignments  i/0 pin  function  p0?p15  general-purpose i/o brought alongside breadboard to j2 header  p14?p19  3-pin header signal pins (j4 header, not marked on rev a, this is the servo port header  above the breadboard)  p20 microphone sigma-delta input  p21 microphone sigma-delta feedback  p22  microsd card do (data out)   p23  microsd card clk (clock)   p24  microsd card di (data in)   p25  microsd card /cs (active-low chip select)   p26..p27  p26..p27: duty modulated d/a converter signals go to:  ?  logic buffered yellow led circuits below da0 and da1 sockets for brightness  control  ?  low-pass filter + op amp buffer with outputs ranging from 0 to 3.3 v:  o   to da0 and da1 analog outputs on j1  o   through coupling capacitor to stereo outputs   p28..p29  p28 = i2c clock, p29 = i2c data  ?  to 64 kb eeprom for non volat ile program and data storage  ?  to  10-bit a/d converter for measurem ent of voltages at ad0..ad3 sockets  p30  propeller programming rx (transmits signal received by ftdi usb to serial converter?s rx  line)  p31  propeller programming/debugging tx (receives signal transmitted by ftdi usb to serial  converter?s tx line)   

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 8 of 9  j5 header   group  label  description  vga  r1  red 1 signal to red led and buffer input  buffer output to 470  ?  to vga socket pin 1   r0  red 0 signal to red led and buffer input  buffer output to 240  ?  to vga socket pin 1  g1  red 1 signal to green led and buffer input  buffer output to 470  ?  to vga socket pin 2  g0  red 0 signal to green led and buffer input  buffer output to 240  ?  to vga socket pin 2  b1  red 1 signal to blue led and buffer input  buffer output to 470  ?  to vga socket pin 3  b0  red 0 signal to blue led and buffer input  buffer output to 240  ?  to vga socket pin 3  h  horizontal sync signal to yellow led and buffer input  buffer output to 240  ?  to vga socket pin 13  v  vertical sync signal to yellow led and buffer input  buffer output to 240  ?  to vga socket pin 14  xbee  do  pin 2 dout (uart transmitter output)  di  pin 3 defaults to din (uart receiver input)   and configurable to /config  /rts  pin 16 /rts, ad6, dio6   asoc  pin 15 associate, ad5, dio5  /cts  pin 12 cts, dio7  /dtr  pin 9 dtr, sleep_rq, di8  ssi  pin 6 pwm0, rssi  /rst  pin 5 reset  propeller  xi  optional external clock signal input  /rst  to active-low propeller reset signal  serial  usb  /cts  clear to send for optional serial over usb flow control  /rts  request to send for optional serial over usb flow control 

 copyright ? parallax inc.     propeller board of education (#32900)   v1.0  3/15/2012  page 9 of 9  dimensions      resources and downloads  ?   getting started guide, application examples and tutorials:   learn.parallax.com/propellerboe     ?   schematics and other open hardware design files:   www.parallax.com/propboe  -> downloads & resources      
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