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		  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 1 of 6    an-1050        application note using the enerchip? energy harvesters with the ti launchpad overview cymbet enerchip tm  energy harvesting solutions are well suited to powering low power microcontrollers (mcus)  and  radios  used  in  wireless  sensor  networks,  data  logging,  and  rfid  applications.  useful  amounts  of  energy  can be harvested from a variety of ambient power sources including light, vibration, temperature differentials,  and electromagnetic generators activated by liquid or air fow. cymbet has developed power management and  energy storage solutions that can be used in all such environments, making routine replacement of conventional  batteries unnecessary. this application note describes how three of the cymbet energy harvesting eval kits can provide uninterrupted  power  to  the  texas  instruments  msp430-based  launchpad  development  kit.  figure  1  illustrates  the  cymbet  eval-10 enerchip cc solar energy harvesting kit connected to the ti launchpad. the eval-10 evaluation kit  from cymbet captures ambient light (indoor or outdoor) from the solar cell, converts the power effciently using  the enerchip power management circuit, and provides continuous regulated power to the launchpad. cymbet energy harvesting kits and the texas instruments msp430 launchpad cymbet has developed a number of innovative energy harvesting power management solutions and embodied  them in several development boards. three of these eh eval kits work with the launchpad: cbc-eval-09: enerchip? ep universal energy harvester evaluation kit ?  cbc-eval-10: enerchip? cc energy harvester evaluation kit (figure 1) ?  cbc-eval-11: enerchip? cc inductive charging evaluation kit ?  figure 1: cymbet cbc-eval-10 energy harvesting evaluation kit (right) powering the ti launchpad (left).

 an-1050: enerchip? eh with ti launchpad  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 2 of 6      cbc-eval-09 universal energy harvester with energy processor cbc-eval-09  is  a  universal  energy  harvesting  (eh)  evaluation  kit  that  combines  any  one  of  multiple  eh  transducers with the enerchip tm   ep cbc915-aca energy processor and the enerchip cbc51100 100ah solid  state battery module that has two 50ah enerchip solid state batteries connected in parallel. the purpose of  this  evaluation  platform  is  to  enable  designers  to  quickly  develop  energy  harvesting  applications.  the  cbc- eval-09 ships with a solar cell for initial evaluation kit testing. a photo of cbc-eval-09 board is shown in figure  2. the cbc-eval-09 data sheet is located here: http://www.cymbet.com/content/products-resource-docs.asp.  the eval-09 is available at avnet, digi-key and mouser.  connecting the cbc-eval-09 to the ti launchpad after connecting the ti launchpad to a pc via the usb cable, it must be disconnected before connecting the  eval-09. the white cable included in the eval-09 kit is used to connect the two kits together using vout and  gnd.  important note :  there is a special orientation to the cable connection as shown in figure 2. the cable is placed  on pins 4 and 5 on j10 and the middle gnd pin and vcc pin on the ti launchpad j6 connector. it is important  not to connect the pin 3 vbat connector on the eval-09 j10 connector to the top gnd pin on the launchpad.  this would result in improper operation of the eval-09.  also, in order to avoid eh powering the entire ti launchpad board vs. just the msp430 mcu, the launchpad j3  vcc and rst connector jumpers must be removed and set aside. these are to be restored for usb operation.  figure 2: cbc-eval-09 universal energy harvester connected to launchpad (top). detail of ribbon cable connection to  cbc-eval-09 board (bottom left) and launchpad (bottom right).

 an-1050: enerchip? eh with ti launchpad  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 3 of 6      cbc-eval-10 enerchip cc solar energy harvester cbc-eval-10  is a demonstration kit that provides designers a platform to easily develop energy harvesting (eh)  solutions using the enerchip cbc3150 tm  configured to operate in an energy harvesting mode. the kit (shown in  figure 4) combines a small solar panel, power management circuit, energy storage, regulated output voltage,  and input/output pins for connection to commercially available microcontroller (mcu) and radio boards. a 16- pin cbc51100 module is included, providing the eh functions, battery management, and 100ah solid state  rechargeable energy storage. cbc-eval-10 is a practical, low cost realization of an eh-based power system that  can provide many years of service without need of battery maintenance. figure 3 illustrates the basic confguration  of the enerchip cc circuit as implemented on the cbc-eval-10 development module designed for evaluating the  enerchip cc devices in energy harvesting applications. the cbc-eval-10 data sheet is located here: http://www.cymbet.com/content/products-resource-docs.asp. the eval-10 is available at avnet, digi-key and  mouser.  figure 4: cbc-eval-10 demo kit connected to the launchpad. photovoltaic cells input power tracking battery management power management energy storage output voltage  regulation i/o control cbc51100 module external battery and control  (optional) connecting the cbc-eval-10 to the ti launchpad after connecting the ti launchpad to a pc via the usb cable, it must be disconnected before connecting the  eval-10.  the white cable included in the eval-10 kit is used to connect the two kits together (see figure 4). the cable is  placed over all five pins on eval-10 j9 and all three pins on the ti launchpad j6 connector. ensure that pin 5 on  the eval-10 connector is connected to vcc on the launchpad.  also, in order to avoid eh powering the entire ti launchpad board vs. just the msp430 mcu, the launchpad j3  vcc and rst connector jumpers must be removed and set aside. these are to be restored for usb operation.  figure 3: implementing energy harvesting with the enerchip cc cbc3150 on the cbc-eval-10 evaluation kit.

 an-1050: enerchip? eh with ti launchpad  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 4 of 6      cbc-eval-11 enerchip cc inductive charger cbc-eval-11 (shown in figure 5) is a demonstration kit combining an rf inductive transmitter board with a receiver  board containing an enerchip cc cbc3150 solid state storage device with integrated power management. the  transmitter board operates at 13.56 mhz and derives its power from a usb port. in addition to the enerchip cc,  the receiver board has a planar antenna for receiving power from the transmitter board, an output capacitor for  delivering pulse current for radio transmissions, and a header connector for mating to a target board containing,  for example, a microcontroller and/or radio board. the cbc-eval-11 data sheet can be found at: http://www.cymbet.com/content/products-resource-docs.asp.  the  eval-11  is  available  at  avnet,  digi-key  and  mouser.  connecting the cbc-eval-11 to the ti launchpad after connecting the ti launchpad to a pc via the usb cable, it must be disconnected before connectiing the  eval-11 to the launchpad.  the white cable included in the eval-11 kit is used to connect the two kits together. note the orientation of the  eval-11 to the ti launchpad. the cable is placed over all five pins on eval-11 j4 connector and all three pins on  the ti launchpad j6 connector. ensure that pin 5 on the eval-11 j4 connector is connected to vcc pin on the  launchpad.  also, in order to avoid eh powering the entire ti launchpad board vs. just the msp430 mcu, the launchpad j3  vcc and rst connector jumpers must be removed and set aside. these are to be restored for usb operation.  figure 5: cbc-eval-11 connected to launchpad, along with a functional diagram of the cbc-eval-11 receiver board.

 an-1050: enerchip? eh with ti launchpad  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 5 of 6      using energy harvesting data logging firmware with the launchpad v1.1 to use the launchpad as an energy harvesting datalogger you must use the iar or code composer development  environment to build and load the datalogging frmware. the iar and code composer project can be found on the  cd-rom included with the cymbet eval kit or is also available at the cymbet corporation web site: http://www. cymbet.com/content/products-resource-docs.asp in the software/firmware table.  install  the  msp430g2231  chip  into  the  launchpad  board.  build  and  load  the  datalogger  application  to  the  launchpad board. the datalogger application is based on the original launchpad thermal demo code and the  original launchpad code will be readily apparent from viewing the source. the datalogger code runs frst and  then defaults to the launchpad thermal demo application when plugged into the usb port. usb powered mode in this mode the launchpad board gets its power from the usb cable. to confgure for this mode make sure the  fex cable from the cymbet energy harvester is disconnected.  install the original  5 jumpers in the j3 block.  power for the board now comes from the usb connection. cymbet eval kit powered mode this confguration powers the launchpad board from one of cymbets energy harvesting eval kits. to operate in  this mode,  you must frst unplug the launchpad from the usb port and remove jumpers vcc and rst from the  j3 jumper block. this keeps the energy harvester from powering the usb interface and only powers the actual  msp430 mcu chip.  connect the 5-pin fat fex cable from the  energy harvesting board to j6 of the launchpad  board as detailed in the appropriate previous section.  log temperature data to log temperature data,  confgure the launchpad board in cymbet powered mode. the launchpad will start  blinking both of the leds at a 1 second rate.  a short press of the button starts logging. the green led will blink  with each temperature logged and will initially log one temperature per 2 seconds. after the 32 temperatures are  logged, each with a corresponding blink of the green led, the red led will blink to indicate the logger registers  are full. go to the next read temperature data  section  to confgure the launchpad to send its logged data and  clear itself for another run. the 2-second logging interval is declared in a #defne statement in the c source code and may be modifed by  recompiling and reloading the frmware. read temperature data to readout logged data, confgure the launchpad board for usb powered mode. when the launchpad board is  plugged into the usb port a com port driver will appear in the device manager of windows that  is called msp430  application uart with an associated com port number. note this number. start up a terminal emulator program  like teraterm or hyperterminal and confgure to hook this com port at 9600 baud with no fow control and 1 stop  bit and 8 bits of data. the launchpad board will now blink the leds alternately at about a half-second rate.  a  short press of the left button will cause any logged data to be sent to the terminal emulator as 8-bit ascii hex  values that represent the upper 8 bits of the 10-bit a/d converter reading the temperature sensor. if there is no  data logged, you will see a 00, on the terminal emulator to indicate no data present. if you dont see any data the  terminal emulator is not confgured correctly. if you see logged temperature data you may press the reset button  followed by a 1 second press of the left button to again send the data. to erase data press the reset button  and then hold the left button down for over 3 seconds and the application will again send the data but erase it  afterwards.  after readout the launchpad will revert to the original launchpad demo software.  the application may now be used to log new data.

 an-1050: enerchip? eh with ti launchpad  ?2011 cymbet corporation ? tel: +1-763-633-1780 ? www.cymbet.com an-72-1050 rev a                                                      page 6 of 6      terminal emulator quirks in windows the terminal emulator must be operating on a usb com port emulation driver which instantiates as  comx where x could be any number based on the particular port and particular connection of the launchpad  hardware  when  the  launchpad  is  plugged  into  the  usb  port.  various  terminal  emulators  can  be  quirky  on  hooking or connecting to a particular com port. use the device manager to make sure the com port for the  msp430 applications uart appears under ports (com and lpt). if the msp430 applications uart does not  appear try unplugging the launchpad/usb cable from your pc and plugging it into a different usb port. once  you see the msp430 applications uart, note the com port number and confgure the terminal emulator to use  that com port. remember that when you unplug the usb cable to the launchpad, the com port will probably  disappear  and  so  will  its  connection  to  the  terminal  emulator.  you  may  need  to  close  the  terminal  emulator,  unplug  the  launchpad  cable,  wait  a  few  seconds,  plug  in  the  launchpad,  restart  the  terminal  emulator,  and  confgure the terminal emulator. to confgure the desired com port, set the port for 8 bits, 9600 baud, no parity, with one stop bit and no fow  control. code description the datalogger code is based on the original launchpad temperature demo code. this original code makes use  of many timer modes and uses the watchdog timer as a switch debounce timer. the timer code and the function  preapplicationmode was modifed to make the button detect  a short or long button press. there are  several  routines that reconfgure the timers for the various modes of the launchpad demo and an additional mode was  added for the cymbet datalogger demo. the cymbet datalogger demo code checks  for the modem cable not  present and then calls the cymbetlogdata routine which reconfgures the timers, runs the cymbet datalogger,  and then blinks the red led when full. if the modem cable is present the routine waits for a button press to dump  any logged data, erases the logged data if the button press was long,  and then returns to the original launchpad  demo. cymbet, the cymbet logo and enerchip are trademarks of cymbet corporation. all rights reserved. disclaimer of warranties; as is the information provided in this application note is provided as is and cymbet corporation disclaims all representations or warranties of  any kind, express or implied, relating to this application note and the cymbet battery product described herein, including without limitation,  the implied warranties of merchantability, ftness for a particular purpose, non-infringement, title, or any warranties arising out of course of  dealing, course of performance, or usage of trade. cymbet battery products are not approved for use in life critical applications.  users shall  confrm suitability of the cymbet battery product in any products or applications in which the cymbet battery product is adopted for use and  are solely responsible for all legal, regulatory, and safety-related requirements concerning their products and applications and any use of the  cymbet battery product described herein in any such product or applications. enerchip part number description notes CBC-EVAL-05 enerchip cc evaluation kit a cbc3112 and a cbc3150 on 24- pin module for experimentation cbc3150-d9c enerchip cc 50uah with  integrated power management parts sold tube or tape-and-reel  cbc-eval-10 enerchip cc energy harvester  evaluation kit contains solar cell panel and  cbc51100 module cbc-eval-09 enerchip universal energy  harvesting demo kit contains solar cell and  cbc51100 module cbc-eval-11 enerchip cc inductive charging  evaluation kit shipped in box ordering information
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