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		  august 2007 rev 1  1/33 UM0442 user manual multiple application plat form based on str750fv2 introduction the system described in this user manual, multiple application platform based on  str750fv2 - arm7tdmi-s ?  32-bit mcu, is a development board implementing a very  high number of powerful features. figure 1  below shows the main characteristics of the system which can be connected to  other systems thro ugh the bspi (buffered  spi) connector and the i 2 c connector. advanced  networking is also allowed by the new zigbee ?  connector for radio link communication at  2.4 ghz. standard serial connectivity can be  established using the can connector (both  250 kbps and 1 mbps as maximum bus speed are supported), the uart connector (linked  to the peripheral uart1 of the str750fv2) and the mini-usb connector useful for data  communication with a pc as well as  supplying the system. another important feature is th e 34-pin standard motor contro l connector and the possibility  to switch between four different power sources.  two on-board sensors are also available (inert ial sensor and analog temperature sensor) in  order to start with a wide application range. figure 1. multiple application platform board based on str750fv2                         (steval-ifs008v2) www.st.com
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 definitions UM0442 4/33   1 definitions the list of definitions used in this user manual are as follows:  str750-map: multiple application  platform based on str750fv2.   arm7tdmi-s ? : 32-bit risc cpu with  16/32 bit instructions  mems: micro electro mechanical system  mc: motor control 2 board architecture figure 2  shows the board layout and architecture overview. the layout underlines the most  important components and parts of the system. figure 2. system layout and architecture str750fv2 can  uart  bspi mini- usb 9vdc power   source selector sensors zi g bee i 2 c 4 x adc  6 x leds  2 x push  buttons  reset  wake-u p gra p hic lcd potentiomete r motor control  jtag ?

 UM0442 list of features 5/33 3  list of features the str750-map is a system designed for a wide spectrum of high-end applications.  appreciable and innovative features are the new 12-pin socket for zigbee ?  modules and the  possibility to choose among four different power sources. the board mounts the str750fv2 microcontroller in lqfp100, 14x14 mm package.  the   pin-out of the str750fv2 microcontroller is available to the users and placed around the  microcontroller itself. the list of features of the str750-map board is as follows:  str750fv2 arm7tdmi-s ?  32-bit mcu  zigbee ?  socket for module based on sn260  34-pin motor control connector  mini-usb connector both for data and for board supply  battery pack connector for rechargeable battery  912 vdc standard power supply connector  external 5 v power source to plug in the str750fv2 pin-out  3-axis mems accelerometer lis3lv02dq  analog temperature sensor stlm20  graphic lcd strip line connector  db9 standard male can connector  db9 standard male rs232 connector  jtag connector for programmi ng and debuggi ng capabilities  reset and wake-up push buttons  2 switches for memory boot capabilities  i 2 c connector  bspi connector  6 user leds  potentiometer on adc channel  2 general purpose push buttons each of this features or functionalities  is fully explained in this user manual. 4  hardware configuration and functionality 4.1  power source selector the str750-map evaluation board is provided with a power source selector that allows the  user to choose between four different ways to  power the board includ ing the possibility to  recharge the external battery pack while the board is powered through the standard power 9  vdc power supply or the mini-usb connector.

 hardware configuration and functionality UM0442 6/33   the configuration of the power source selector as appears in the silkscreen (consider the  following abbreviations as a legend for the picture below) is as follows:  bat: the battery pack is selected as power source. to do this, close the related jumper  and connect the battery pack by plugging in its connector as appropriate (see  section 4.2: battery pack power source ).  ext: the external 5 v power source is selected as power source.  usb: plug in this jumper once the board is connected to a computer through the        mini-usb connector in the upper side of the board.  pwr: the standard 9 vdc power connector is chosen and a voltage regulator  (l7805ab) provides the 5 v supply to all the components in the board. figure 3.  power source selector and jumper legend it is strongly recommended to not select more than one power source at a time. this is to  prevent possible power source failures, with the consequence to propagate these failures to  the board components. 4.2  battery pack power source the battery pack is selected by closing the appropriate jumper as shown in the previous  section. in order to supply the str750-map the following two steps are required:  plug the battery pack connector onto the str750-map, using the 2-pin connector  named battery in the board silkscreen.  configure the 3-pin strip-line selector s7 as follows: close the middle point of the s7  selector with the point 3 (left side of the s7).  in this way, the battery pack is linked to  the l6920d step-up converter in order to furnish the right voltage to all the components  (see  figure 4 ). figure 4. the selector s7 allows the str750-map to be supplied from the battery  pack as an alert feature, an led is placed to give a warning if a low battery level occurs (led  d10). the two types of batteries that can be connected to the board to allow all features are the  graphite anode single cell li-ion or li-polymer. the low threshold voltage detector is fixed at  2.7 v (considering the use of a battery pack at typically 3.7 v/1360 mah).

 UM0442 hardware configuration and functionality 7/33 when another power source (usb, 9 vdc) is selected, it is possible to recharge the battery  pack. the l6924d battery charger system performs this task. 4.2.1  how to charge the battery pack it is possible to charge a battery pack connected to the str750-map while the board is  powered through the power supply or the usb connector. although the first method is  outlined, the procedure to implement the charge phase is the same for both ways. first of all, the str750-map needs to be supplied.  for example, plug in the 912 vdc  power supply connector (closing the appropriate jumper). as a second step, connect the battery pack to the connector, without closing the  correspondent jumper in the power source selector. to set up the recharging process, follow these steps: 1. close the selector s7 in the position 1-2: this is to connect   the battery to the recharging  circuit. 2.  close the selector s8 in th e position 2-3: this is in orde r to select 5 v standard power  source. 3.  close the selector s9 in the position 1-2: by doing this, the l6920 and its circuitry is  switched off in order to save power. figure 5. selectors configuration to recharge the battery pack 4.3  external 5 v power sourcer it is possible to plug in an external 5 v power source by closing the jumper ext in the power  source selector. this feature makes the str750-map highly versatile.  since this power source has no  specific connectors, the only way to furnish 5 v to the str750-map, comes directly from the  str750fv2 pin-out placed around the microcontroller itself. in this way, the user can make his own interface board or connect it directly to the  microcontroller's pins. take care to follow these simple steps:   the external 5 v can operate only if the ext (see  figure 3 ) jumper is closed.  after this, the 26 th  pin of the connectors j1, j2, j3 and j4 placed  around the microcontroller (see the following  figure 6 ), is available to receive the external  supply.  pay attention when connecting boards outputting 600 ma as maximum current in  order to preserve the str750-map functionalities from damage.

 hardware configuration and functionality UM0442 8/33   figure 6. str750fv2 pin-out and ext power source locations 4.4  mini-usb connector power source in order to use the mini-usb connector as power source, close the related jumper as  described in   section 4.1: power source selector on page 5   (be sure that the other jumpers  are open) and then plug the mini-usb cable onto the connector. this feature can have an impa ct on the battery charge ca pabilities of the str750-map as  described in   section 4.2 . the usb unit integrates a 48 mhz clock for data management and a usblc6-2p6  application specific device for very low c apacitance esd protection circuit (see the  schematics in   figure 23 ). 4.5  standard power supply connector the standard power supply connector is nam ed as pwr in the board silkscreen and, once  closed, the str750-map is powered using both laboratory equipment and a common 912  vdc power supply source. this power source also impacts the ba ttery charge capab ilities of the board. 4.6 memory boot the str750-map evaluation board allows the user to run the str750fv2 choosing  between 4 memory modes in order to perform the boot phase. to make the appropriate choice for your application, refer to the boot table printed onto the  board silkscreen. this table is given here with the associated selectors (see  ta bl e 1 ). sw1 corresponds to boot1/cs2 in the schematics, on the right side (boundary part of the  board).  sw2 corresponds to boot0 pin in the microcontroller and in the schematics (refer to   the related schematics in   figure 22 ).

 UM0442 hardware configuration and functionality 9/33 following the str750fv2 datasheet, the boot table given in   ta bl e 1   and  figure 7  could be  useful to clarify the layout. in  ta b l e 1  above, the "0-0" configuration corresponds to the boot from the embedded  flash memory sector "b0f0" mapped at 0h.  the configuration "0-1" corresponds to the  embedded sram mapped at 0h.  the configuration "1-0" corresponds to the boot from the  system memory mapped at 0h.  finally the configuration "1-1" corresponds to the boot from  external smi bank 0 mapped at 0h. figure 7. memory boot selectors and example of configuration the configuration chosen here corresponds to the mem memory model. 4.7 str750fv2 pin-out to enhance debugging features as well as th e possibility to easily connect a secondary  board, the whole pin-out of the microcontroller is available to the users and located around  the microcontroller. the pin-out is arranged around the microcontr oller with 4 connectors placed one per side. since the lqfp100 package is used, each connector is composed of 26 pins with the last  pin as a spare for the str750fv2 pin-out. the 26 th  of each connector is used as 5 v external power source when the jumper ext in  the power source selector is closed (see  section 4.3  for details). to facilitate the use of this pin-out, the  pin correspondence is pr inted close to each  connector. ta bl e 2  and  figure 8  show the numbering for the connector related to pin 1 to 25 (connector  je1 in the layout). the same numbering is used for the other connectors, where the last pin  is connected for the external 5 v supply.  ta b l e 2  describes the connector/pin-out  association. table 1. boot table memory model sw2 - sw1 flash 0?0 sram 0?1 mem 1?0 smi 1-1

 hardware configuration and functionality UM0442 10/33   figure 8. pin numbering in each connector composing the pin-out of the  str750fv2 4.8  the motor control connector the str750fv2 is an mcu suited for motor control applications since it embeds timers  which can be used for dead time generation  and edge/center aligned waveform emergency  stop. this feature makes it ideal for induction and brushless dc motor control. the str750-map is provided with a 34-pin fully featured connector (j11 in the board  layout) dedicated to these kinds of applications. ta bl e 3  below lists the association between each  connector pin and the related functionality  and microcontroller pin correspondence. table 2. connector to mcu pins correspondence table connector name str750fv2 pin correspondence je1 125 (26 th  pin used for external 5 v) je2 2650 (26 th  pin used for external 5 v) je3 5175 (26 th  pin used for external 5 v) je4 76100 (26 th  pin used for external 5 v) table 3. motor control connector and str750fv2 pins correspondence connector pin name function str750fv2 pin 1 mc_emgcy emergency stop 80 2 none ground - 3 pwm_uh high side pwm for u phase 109 4 none ground - 5 pwm_ul low side pwm for u phase 209 6 none ground - 7 pwm_vh high side pwm for v phase 208 8 none ground - 9 pwm_vl low side pwm for v phase 207 10 none ground - 11 pwm_wh high side pwm for w phase 206 12 none ground - 13 pwm_wl low side pwm for w phase 205

 UM0442 hardware configuration and functionality 11/33 in applications where the 5 v supply comes from the motor control connector, all the  jumpers of the power selector must be open.  of course, if the 5 v is furnished from the str750-map to the mc, choose the appropriate  supply from the power supply selector by closing the corresponding source.  pay particular attention also when using jumper j15.  it allows the user to provide 3.3 v to  the mc connector, when it is closed (jumper j15 is open by default). in any case, 3.3 v  cannot be supplied by the motor control connector. figure 9. 34-pin motor control connector 14 bus voltage 27 15 current phase a 108 16 none ground - 17 current phase b 106 18 none ground - 19 current phase c 104 20 none ground - 21 ntc bypass relay 204 22 none ground - 23 dissipation brake pwm 100 24 none ground - 25 vcc 5 v 5 v - 26 heat sink temperature 29 27 pfc (power factor corrector)  synchronization 31 28 +3v3 3.3 v - 29 pfc pwm 30 30 none ground - 31 encoder a 3 32 none ground - 33 encoder b 33 34 encoder index 1 table 3. motor control connector and str750fv2 pins correspondence  connector pin name function str750fv2 pin

 hardware configuration and functionality UM0442 12/33   4.9 mini-usb connector the mini-usb connector provides both data management features as well as board supply  operations (board supply and battery pack recharge), see  figure 10  and  ta b l e 4 . figure 10. standard mini-usb connector this standard connector is defined as part of the usb-otg (usb on the go)  enhancement.  it features a single connector type (a or b) and peer-to-peer operations. the configuration present on the str750-map is type b, as pin 4 is not connected (nc in  the table). the usb-otg is a supplement to the usb 2.0 (or usb 1.0) specifications that allow usb  devices to have more flexibility in managing usb connections. as known, the standard usb (usb 1.1/2.0) uses master/slave architecture.  a usb host  acts as a master and a usb peripheral (aka usb device) acts as a slave. only the usb  host can schedule the configuration and data transfers over the link, while the usb  peripherals cannot initiate data transfers.  they only respond to instructions given by a host.  the usb-otg compatible devices are able to initiate the session, control the connection  and exchange host/peripheral roles between each other.  with this new architecture, two new protocols are introduced: srp (session request  protocol) and hnp (host negotiation protocol). two new classes of devices are defined:  otg a-device and otg b-device. this  terminology defines which side supplies power (vbus) to the link. the otg a-device is a  supplier and an otg b-device (our case) is a consumer. the default link configuration is  that a-device is host and b-device is a peripheral (this may be reversed later by using hnp). these devices are fully backward compliant with usb 1.1/2.0 and behave as standard usb  hosts or peripherals when connected to standard (no otg) usb devices. table 4. pins and signals correspo ndence for the mini-usb connector pin number name colour notes 1 vbus red power 2 d- white data - 3 d+ green data + 4 id - type a ? gnd/type b - nc 5gndblackground

 UM0442 hardware configuration and functionality 13/33 the usb-otg standard defines only one-to-one connection. contrary to the standard usb  there are no usb hubs defined by the usb-otg. connecting the usb hub between two  otg devices leads to losing  all usb-otg capabilities. 4.10 jtag connector to allow enabling of debug features as well  as programming capabilities, the str750-map  is equipped with a standard jtag connector. figure 11  below shows how the pins and the corresponding signals are placed in the jtag  connector. figure 11. the jtag connector 4.11 on-board sensors as described in the features list of the board, the str750-map is provided with one 3-axis  digital mems accelerometer (the lis3lv02dq) and one analog temperature sensor (the  stlm20). both sensors are mounted with their package size (qfn28 and udfn4 package  respectively). while the temperature sensor provides only the analog output (connected to the adc  channel 0, pin number 2 in the microcontroller pin-out), the accelerometer could output both  i 2 c and spi digital serial output. as a design choice, the str750-map allows the on-board  accelerometer to communicate with the str750fv2 using only the i 2 c serial bus (the cs  pin is fixed at 3.3 v). the board offers th e possibility to di sconnect this i 2 c bus from the accelerometer, allowing  the microcontroller to communicate with external peripherals using this bus at 3.3 v as vcc  with both standard and fast protocol variants.  to manage these settings, refer to  section 4.16: i2c and bspi  connectors on page 18  . the packages are described in  figure 12 , where on the left side is the qfn28 package of  the accelerometer, and on the right side is the udfn4 package of the temperature sensor.  refer to the device datasheet in the  reference  section for further details.

 hardware configuration and functionality UM0442 14/33   figure 12. the lis3lv02dq (on the left) and the stlm20 (on the right) packages for the electrical connections refer to the schematics (see   figure 26 on page 26 ). 4.12 the zigbee ?  connector the zigbee ?  connector is designed as two adjacent  female connectors, each composed of  six pins. it is made to host the zigbee ?  module based on sn260 and adapter in the  str750-map.  this socket allows the access to the ezsp (ember zetanet serial protocol). to localize the connector position inside the board, see the board architecture in  section 3:  list of features on page 5 . the socket description is defined as follows:   ta bl e 5    and   ta bl e 6  show the pin-out of the  connector (zigbee ?  module interface connectors j8 and j9), while  ta bl e 7  illustrates pin  functionality. by means of the zigbee ?  connector, the ezsp may be accessed through the spi protocol.   ta bl e 5  and  ta bl e 6  show the connectors j8 and j9. table 5. connector j8 of the zigbee ?  socket signal name pin no vbrd 1 mosi 2 miso 3 sclk 4 nssel 5 gnd 6 table 6. connector j9 of the zigbee ?  socket signal name pin no vbrd 1 host_int 2 wake 3 rstb 4

 UM0442 hardware configuration and functionality 15/33 the host_int signal is at 3.3 v pull-up through a 4.7 k ?  resistor (r49) in series with a 0  ?   resistor (r50).  in this way the host_int does not bounce in an unknown state if the  sn260 is in reset.  in each case the pull-up can be excluded by unsoldering the r50 resistor. 4.13  graphic lcd strip-line connector a standard 20-pin strip-line is dedicated to the control of a graphic 128x64 lcd.  the board is designed to host the lcd in the applications where it is needed, with the  possibility to remove it when unnec essary, in order to save power.  ta bl e 8   gives pin correspondence and  figure 13  shows pin arrangement and organization. gnd 5 gnd 6 table 6. connector j9 of the zigbee ?  socket (continued) signal name pin no table 7. signal description of the zigbee ?  socket pin no signal name direction (1) description j8.1 vbrd power 3.3 v power supply for  zigbee ?  module j8.2 mosi (p0.18) input spi da ta, master out/slave in (from str750fv2 to sn260) j8.3 miso (p0.17) output spi  data, master in/slave out (from sn260 to str750fv2) j8.4 sclk (p0.16) input spi clock (str750fv2 to sn260) j8.5 nssel (p0.25) input active low spi slave select (str750fv2 to sn260) j8.6 gnd power ground connection j9.1 vbrd power 3.3 v power supply for  zigbee ?  module j9.2 host_int (p1.05) output host in terrupt (from sn260 to str750fv2) j9.3 wake (p0.24) input wake interrupt (from str750fv2 to sn260) j9.4 rstb (p2.03) input active low chip reset (internal pull-up) j9.5 gnd power ground connection j9.6 gnd power ground connection 1. with respect to the zigbee ?  module based on sn260 with adapter table 8. lcd socket pin description pin no name str750fv2 pin   1gnd - 2 vcc 5 v - 3v0 - 4d/i219

 hardware configuration and functionality UM0442 16/33   figure 13. a female strip-line is used as lcd socket 4.14 can connector the board is equipped with a standard db9 male connector to enhance networking  capabilities, especially in industrial and factory automation environments. the physical layer of the can protocol is  implemented through the l9616 transceiver. it  allows the peripheral to reach standard communication speeds (up to 250 kbps and up to 1  mbps) which can be done by setting the selector s5 (located close to the can connector,   see   figure 2 ) as appropriate. taking the middle point of this selector as a reference, and  closing this one with pin number 3 (0 in the boar d silkscreen), the device  runs at 1 mbps as  maximum speed. closing the middle point of s5 with pin number 1 in the layout (1 in the  board silkscreen), the communication speed is limited to 250 kbps. independently of the speed you select, you must close jumper jp12 to connect the  termination resistor, in order to close the communication line on the str750fv2 side. jumpers jp10 and jp11 also must be closed to allow communication.  they connect the tx  and rx pins of the transceiver with pins 64 and 63 of the microcontroller respectively, linking  the peripheral to the physical layer of the communication protocol. 5 rnotw 200 6e218 7db0210 8db1211 9db2212 10 db3 213 11 db4 214 12 db5 215 13 db6 216 14 db7 217 15 cs1 201 16 cs2 202 17 notrst 59 18 vout - 19 a - 20 k - table 8. lcd socket pin description (continued) pin no name str750fv2 pin

 UM0442 hardware configuration and functionality 17/33 refer to  figure 14  and  ta bl e 9   for further details of the connector. figure 14. db9 male connector 4.15 uart connector other networking capabilit ies are offered by the uart connect or on the board. it is linked to  the uart1 peripheral of the microcontroller through a st202ec transceiver, using pins 11,  16 and 17 of the microcontroller itself, respectively for rts, tx and rx capabilities. the jumper jp19 near the transceiver, once closed, enables the cts functionality. if open  the corresponding shared pin of the microcontroller (pin 15) can be used by the ext  connector. before having a look at the pin correspondence  ta b l e 1 0  (the connector is a db9 male as  the one used for can), a brief description of the s6 selector is needed. if you close between the middle point and point 1 (upper side, near the connector), you  enable the rts functionality, at the same time the jumper jp13 must be closed. elsewhere,  if you close the middle pin with pin 3 you enable the null modem mode (at the same time   jumper jp13 must be opened). table 9. pin numbering for the can connector pin number function 1nc 2nc 3gnd 4can_l 5nc 6nc 7nc 8can_h 9gnd

 hardware configuration and functionality UM0442 18/33   figure 15. s6 selector, this config uration allows rts functionality 4.16 i 2 c and bspi connectors both the i 2 c and bspi connectors  are shared with  other devices placed on the board, but  they are useful in order to  allow on-system communication  capabilities for the str750-map. the i 2 c peripheral bus of the microcontroller shares the pin between the 3-axis  accelerometer and the connector for external devices. starting from the microcontroller pin out, pins 29 and 30, sda and scl respectively, are  connected to the middle points of two 3-pin strip-line selectors, s2 and s1 respectively. if  both these selectors are closed between the middle point and the point 3, we connect the  microcontroller to the i 2 c bus of the accelerometer sensor.  if we close between their middle  point and point 1, the microcontroller is connected to the external i 2 c connector, allowing  communication with an external device respecting the i 2 c standard protocol specifications. the left diagram in  figure 16  shows the configuration to select the accelerometer on the i 2 c  bus.  the diagram on the right is extracted from the schematic. table 10. pin numbering for the uart connector pin number function 1- 2rx1 3tx1 4- 5gnd 6- 7tx2 8rx2 9nc

 UM0442 hardware configuration and functionality 19/33 figure 16. position of jumpers in order to choose the lis3lv02dq accelerometer figure 17. the i 2 c bus schematic in order to allow capabilitie s such as system interconnec tivity, the bspi (buffered spi)  connector is available to the users. it is lo cated adjacent to the mini-usb connector (see  figure 2  for the component placement) and the pin correspondance is described in the  related schematics (see  figure 22 ). 4.17  adc connector and potentiometer the str750-map offers the possi bility to connect analog devi ces and/or signal generators,  directly to the adc peripheral by using a 4-input adc connector. these input channels are provided with a rc filter with parameters calculated using the  lowest conversion time allowed by the str750fv2: 3.75 s.  figure 18  shows the schematic  of the connector and the corresponding pin-out.

 hardware configuration and functionality UM0442 20/33   figure 18. the adc connector schematic the adc peripheral channels used for this connector are: 2, 13, 14 and 15, connected to  pins p0.12, p1.12, p1.13 and p1.14 respectively. the dedicated potentiometer (useful to test the peripheral features) is also present in the  str750-map layout adjacent to the connector.  it is attached to the adc channel 12 (pin  p1.11): see  figure 19  below. figure 19. the adc potentiometer schematic 4.18  user leds and push buttons as well as the adc connector a nd potentiometer, debugging a nd testing capab ilities of the  user specific applications are also supported  by 6 on-board user leds and 2 push buttons.  each led is accessible by connecting the corr espondent jumper which is to minimize the  load effects on the other peripherals that use the same pin-out (i.e. the user leds attached  to   pins p0.22 and p0.23 share this port with th e uart connector circuit). these jumpers are   given in  figure 20  and are also illustrated in the board silkscreen. figure 20. user leds schematic

 UM0442 hardware configuration and functionality 21/33 the two push buttons are attached to pins p0.10 and p1.07 (external interrupt 4 and 8  respectively), see  figure 21 . figure 21. general purpose push buttons schematic

 board schematics UM0442 22/33   5 board schematics figure 22. main board schematic p010 p111 p024 p026 p025 p009 p008 vssa_pll p106 d3 nresetin nresetout p010 p018 vssbkp p016 p017 nresetin p015 d4 vdd_io#69 p109 nresetout p001 wakeup p023 d5 p101 p102 p107 p114 p105 p113 p104 p020 d6 p107 p003 p209 p021 d7 jrtck njtsrst p031 wakeup jtdo jtdi nresetin p030 jtck jrtck nresetin xt2 jtms p111 p219 jtck p003 v18reg vdd_io#44 v18reg jtdo rtcxto rtcxti boot1/cs2 njtsrst p014 test xt1 test xt2 p200 jtdi p103 spi0_mosi spi0_clk spi0_miso spi0_cs usbclk v18bkp xt1 p201 p218 p101 p102 p028 p023 p010 p022 v18bkp p208 p207 p206 p205 p204 vdd_io#69 spi0_cs spi0_clk spi0_miso spi0_mosi p112 p001 boot0 p031 p002 p029 p023 p030 p028 test vss_io#10 p204 p203 p022 p021 p202 jtms jtck p020 jtdo jtdi jtms njtsrst jrtck vdd_io#99 p200 p201 usbclk xt1 p017 vdd_io#44 d5 d6 vdda_pll p018 p016 xt2 vssa_pll vreg_dis vss_io#48 p014 d0 usbdp vdd_io#69 vreg_dis p102 vdda_adc usbdn p103 d1 vss_io#74 vss_adc p106 vss18#97 p104 p101 vdd_io#99 p100 p113 p114 p105 v18 vss_io#98 vdd_io#99 p024 p008 p026 d7 boot1/cs2 p111 p218 p025 p027 p219 p010 p009 p012 rtcxti rtcxto wakeup vss18#53 p015 nresetin d3 v18bkp nresetout vssbkp d2 v18reg d4 p209 p107 spi0_clk p206 p109 p207 p208 p205 mc_emgcy spi0_mosi p108 spi0_cs spi0_miso boot0 vdd_io#44 p112 p100 p002 p029 p027 vss_io#74 p028 boot1/cs2 v18 njtsrst p202 p203 p022 nresetin rtcxti vdda_adc d0 vss_io#48 vss_io#98 p108 boot0 rtcxto vdda_pll p012 vss_io#10 d1 vss18#53 usbdp vss18#97 d2 p008 p009 vss_adc usbdn v18 p012 p113 p112 p114 ext_vcc_5v ext_vcc_5v ext_vcc_5v ext_vcc_5v ext_vcc_5v +3v3 vpll vadc gnd scl sda usbdn p014 p015 p024 p025 p219 p200 p218 d0 d1 d2 d3 d4 d5 d6 d7 p201 p202 nresetin p109 mc_emgcy p209 p208 p207 p206 p205 p108 p106 p104 p100 p204 p031 p030 p003 p103 p027 p029 p001 p023 p022 p021 p020 p017 p018 p016 p105 p203 usbdp usbclk p002 p028 p102 ext_5v +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 +3v3 vadc vpll +3v3 +3v3 vpll vadc i2c switch spare components p022/p023 uart1 str750 external connectors potentiometer user leds/push buttons ext spi reset & wakeup adc_in2 adc_in12 adc_in13 adc_in14 adc_in15 oscillator boot off page jtag adc connector str750 ext sda ext scl jp5 jp5 1 2 r31 resistor r31 resistor c17 10n c17 10n r2 4k7 r2 4k7 c16 10n c16 10n r24 10k r24 10k c14 10n c14 10n je4 connector edge 26 je4 connector edge 26 76 1 77 2 78 3 79 4 80 5 81 6 82 7 83 8 84 9 85 10 86 11 87 12 88 13 89 14 90 15 91 16 92 17 104 26 100 25 99 24 98 23 97 22 96 21 95 20 94 19 93 18 c4 22p c4 22p c8 33n c8 33n r33 10k r33 10k sw2 sw2 2 3 1 c7 10n c7 10n jp4 jp4 1 2 jp8 jp8 1 2 c18 cap np c18 cap np r35 10k r35 10k c11 100n c11 100n c12 1u c12 1u r12 100k r12 100k y2 4mhz y2 4mhz 1 2 j5 tp4 j5 tp4 1 sw3 sw pushbutton-dpst sw3 sw pushbutton-dpst c1 100n c1 100n s4 s4 d2 d2 r16 1m r16 1m r18 0 r18 0 u1 str750 u1 str750 boot0/tim0_oc1/p0.00 4 mco/tim0_ti1/p0.01 3 adc_in0/tim2_oc1/p0.02 2 adc_in1/tim2_ti1/p0.03 100 smi_cs0/ssp0_nss/p0.04 79 smi_ck/ssp0_sclk/p0.05 78 smi_din/ssp0_miso/p0.06 77 smi_dout/ssp0_mosi/p0.07 76 i2c_scl/p0.08 30 i2c_sda/p0.09 29 smi_cs3/uart0_rx/p0.10 28 boot1/smi_cs2/uart0_tx/p0.11 27 smi_cs1/adc_in2/uart0_cts/p0.12 26 rtck/uart0_rts/p0.13 25 can_rx/p0.14 64 can_tx/p0.15 63 ssp1_sclk/p0.16 42 adc_in3/ssp1_miso/p0.17 41 ssp1_mosi/p0.18 40 adc_in4/ssp1_nss/usb_ck/p0.19 39 uart1_rx/p0.20 17 uart1_tx/p0.21 16 adc_in5/uart1_cts/p0.22 15 adc_in6/uart1_rts/p0.23 11 uart2_rx/p0.24 38 uart2_tx/p0.25 37 uart2_cts/p0.26 36 adc_in7/uart2_rts/p0.27 35 tim1_oc1/p0.28 8 adc_in8/tim1_ti1/p0.29 7 tim1_oc2/p0.30 6 tim1_ti2/p0.31 5 vdd_io 69 vdd_io 99 vdd_io 44 v18 96 v18reg 52 v18bkp 55 vdda_pll 45 vdda_adc 70 vreg_dis 75 vss_io 74 vss_io 48 vss_io 98 vss_io 10 vss18 53 vss18 97 vssa_adc 73 vssa_pll 49 vssbkp 54 tim0_oc2/p1.00 95 tim0_ti2/p1.01 94 tim2_oc2/p1.02 68 tim2_ti2/p1.03 67 adc_in9/pwm3n/p1.04 91 pwm3/p1.05 90 adc_in10/pwm2n/p1.06 89 pwm2/p1.07 88 adc_in11/pwm1n/p1.08 87 pwm1/p1.09 81 pwm_emergency/p1.10 80 adc_in12/uart0_rts/p1.11 34 adc_in13/p1.12 1 adc_in14/p1.13 93 adc_in15/p1.14 92 wkp_stdby/p1.15 60 jtdi/p1.16 21 jtdo/p1.17 20 jtck/p1.18 19 jtms/p1.19 18 p2.00 24 p2.01 23 p2.02 14 uart1_rts/p2.03 13 tim2_oc1/p2.04 12 pwm3n/p2.05 86 pwm3/p2.06 85 pwm2n/p2.07 84 pwm2/p2.08 83 pwm1n/p2.09 82 p2.10 72 p2.11 71 p2.12 62 p2.13 61 p2.14 51 p2.15 50 p2.16 43 uart2_rts/p2.17 33 p2.18 32 p2.19 31 nrstin 59 nrstout 58 xrtc2 57 xrtc1 56 usb_dn 65 usb_dp 66 xt1 47 xt2 46 njtrst 22 test 9 jp3 jp3 1 2 je1 connector edge 26 je1 connector edge 26 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 10 11 11 12 12 13 13 14 14 15 15 16 16 17 17 101 26 25 25 24 24 23 23 22 22 21 21 20 20 19 19 18 18 r9 1k r9 1k c2 100n c2 100n jp9 jp9 1 2 3 4 5 6 7 8 j4 tp3 j4 tp3 1 r26 10k r26 10k j7 jtag j7 jtag 1 3 5 7 9 11 13 15 17 19 2 4 6 8 10 12 14 16 18 20 r5 330 r5 330 r28 10k r28 10k c6 22p c6 22p s3 s3 c10 10u 16v c10 10u 16v r15 10k r15 10k y1 32.768khz 472-0887 y1 32.768khz 472-0887 1 4 2 3 r32 10k r32 10k r34 10k r34 10k c13 100n c13 100n r6 330 r6 330 jp2 jp2 1 2 r29 10k r29 10k r13 1k r13 1k r27 10k r27 10k r30 10k r30 10k 1 3 2 j3 tp2 j3 tp2 1 j6 j6 1 2 sw5 momentary smd sw5 momentary smd je2 connector edge 26 je2 connector edge 26 26 1 27 2 28 3 29 4 30 5 31 6 32 7 33 8 34 9 35 10 36 11 37 12 38 13 39 14 40 15 41 16 42 17 102 26 50 25 49 24 48 23 47 22 46 21 45 20 44 19 43 18 s1 switch 1x2 s1 switch 1x2 2 1 3 jp7 bspi1 jp7 bspi1 1 1 2 2 3 3 4 4 jp1 jp1 1 2 r1 4k7 r1 4k7 d4 d4 r7 330 r7 330 r23 1k r23 1k j2 tp1 j2 tp1 1 d1 d1 r8 330 r8 330 s2 switch 1x2 s2 switch 1x2 2 1 3 c5 22p c5 22p c15 1u c15 1u jp6 jp6 1 2 r21 1k r21 1k d5 d5 r14 4k7 r14 4k7 j1 con2 j1 con2 1 2 r11 100 r11 100 r10 100k r10 100k r4 330 r4 330 d6 d6 r3 330 r3 330 sw1 sw1 2 3 1 r19 1k r19 1k r25 10k r25 10k je3 connector edge 26 je3 connector edge 26 51 1 52 2 53 3 54 4 55 5 56 6 57 7 58 8 59 9 60 10 61 11 62 12 63 13 64 14 65 15 66 16 67 17 103 26 75 25 74 24 73 23 72 22 71 21 70 20 69 19 68 18 ic1 stm1001t ic1 stm1001t reset 1 vcc 2 vss 3 d3 d3 c3 22p c3 22p r17 1k r17 1k

 UM0442 board schematics 23/33 figure 23. communication interfaces schematic ? dm dp dp dm gnd usbclk 5v_usb p017 p018 p016 p025 p105 p024 p203 p023 p022 +3v3 p021 p020 p015 p014 usbdn usbdp +3v3 +3v3 +3v3 +3v3 vcc 5v vcc 5v usb_5v usb_5v usb_5v usb_5v +3v3 +3v3 +3v3 vcc 5v can uart1 off page can_h can_l vbrd vbrd mosi miso sclk nssel host_int male connector wake rstb usb zigbee socket do not fit cts cts/mpl rts rts null rx tx male connector u4 u4 tx0 1 rx0 4 vs 3 gnd 2 asc 8 c_h 7 c_l 6 rx1 5 c25 100n c25 100n jp19 jp19 c27 100n c27 100n r41 22 r41 22 j9 zigbee - conn2 j9 zigbee - conn2 1 2 3 4 5 6 y3 48mhz y3 48mhz vcc 4 out 3 gnd 2 e/d 1 c19 100n c19 100n cn1 usb_minib cn1 usb_minib vbus 1 dm 2 dp 3 id nc 4 gnd 5 shell 6 shell 7 shell 8 shell 9 s6 cc s6 cc 2 1 3 ic3 st202ec ic3 st202ec c1+ 1 v+ 2 c1- 3 c2+ 4 c2- 5 v- 6 t2out 7 r2in 8 r2out 9 t2in 10 t1in 11 r1out 12 r1in 13 t1out 14 gnd 15 vcc 16 r37 10k r37 10k c24 100n c24 100n p2 uart db9_0 p2 uart db9_0 1 6 2 7 3 8 4 9 5 11 10 r38 120 r38 120 r42 22 r42 22 r43 36k r43 36k r45 r45 jp13 jp13 1 2 c22 100n c22 100n usblc6-2p6 ic2 usblc6-2p6 ic2 dxin 3 gnd 2 dyin 1 dyout 6 dxout 4 vbus 5 r44 1k5 r44 1k5 d7 red d7 red c21 4n7 c21 4n7 q1 q1 r49 4k7 r49 4k7 r36 300 r36 300 r39 1m r39 1m jp11 jp11 1 2 r40 10k r40 10k c23 100n c23 100n r50 0k r50 0k jp12 jp12 1 2 c20 10n c20 10n jp10 jp10 1 2 s5 s5 2 1 3 p1 can p1 can 1 6 2 7 3 8 4 9 5 11 10 c26 100n c26 100n j8 zigbee - conn1 j8 zigbee - conn1 1 2 3 4 5 6 ?

 board schematics UM0442 24/33   figure 24. lcd schematic v0 vout vout v0 gnd +3v3 p219 p200 p218 p201 p202 d0 d1 d2 d3 d4 d5 d6 d7 nresetin +3v3 vcc 5v vcc 5v vcc 5v off page r51 10 r51 10 c30 100n c30 100n u12 lcd u12 lcd db0 7 db1 8 db2 9 db3 10 db4 11 db5 12 db6 13 a 19 k 20 vo 3 vcc5v 2 e 6 rnotw 5 d/i 4 db7 14 gnd 1 notrst 17 cs1 15 cs2 16 vout 18 r52 20k r52 20k

 UM0442 board schematics 25/33 figure 25. motor control connector schematic p027 p029 p001 mc_emgcy p209 p208 p207 p109 p206 p205 p108 p106 p104 p100 p031 p030 p003 p103 p204 gnd +3v3 +3v3 +3v3 vcc 5v +3v3 off page motor control connector c35 1n c35 1n j15 3v3_mc j15 3v3_mc 1 2 r56 3k3 r56 3k3 j11 vect j11 vect 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

 board schematics UM0442 26/33   figure 26. mems accelerometer and temperature sensor schematics scl sda scl sda scl sda gnd +3v3 p002 +3v3 +3v3 +3v3 +3v3 +3v3 off page stlm20 temp-sensor lis3lv02dq accelerometer r57 1k r57 1k u13b lis3lv02do u13b lis3lv02do 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 u5 stlm20 u5 stlm20 vout 1 nc 2 gnd 3 vcc 4 + c36 10u + c36 10u c37 0.1u c37 0.1u c38 100n c38 100n c39 1n c39 1n

 UM0442 board schematics 27/33 figure 27. battery charger unit, standard power supply and power source selector  schematics gnd nlbo lbi nshdn lbi 5v_battery nlbo nlbo nshdn 5v_battery 5v_pwr 5v_usb 5v_usb 5v_pwr 5v_battery 5v_pwr ext_5v 5v_usb +3v3 vcc 5v +3v3 +3v3 vcc 5v vadc vpll power selector standard supply on/off battery unit: supply and charge r59 470 r59 470 d10 led d10 led r70 330 r70 330 c46 3n3 c46 3n3 c50 10u c50 10u l1 10uh l1 10uh jp17 jp17 c44 47u c44 47u r68 200k r68 200k r66 24k r66 24k c52 10u c52 10u r69 300 r69 300 d16 d16 u7 l6924d u7 l6924d vin 1 vinsns 2 st2 3 st1 4 tprg 5 gnd 6 sd 7 th 8 voprg 9 vosns 10 vout 11 vref 12 iend 13 vpre 14 iprg 15 ipre 16 c48 220u c48 220u l3 10uh l3 10uh 1 2 c42 47u c42 47u r65 470 r65 470 jp18 jp18 c57 10u 16v c57 10u 16v j12 con2 j12 con2 1 2 r67 3.3k r67 3.3k j14 bnc j14 bnc 1 2 c54 10u 16v c54 10u 16v c51 10n c51 10n j13 j13 1 2 r60 1k r60 1k u8 sts10pf30l u8 sts10pf30l s 1 s 2 s 3 g 4 d 8 d 5 d 7 d 6 c49 220u c49 220u c43 1u c43 1u u10 l7805/to3 u10 l7805/to3 vin 1 gnd 2 vout 3 r61 5m2 r61 5m2 r58 1k r58 1k jp14 jp14 c40 1n c40 1n r62 1k r62 1k s8 s8 2 1 3 d11 led d11 led r63 3m3 r63 3m3 u6 stm1061n27wx6f u6 stm1061n27wx6f out 1 vcc 3 vss 2 u9 l6920d u9 l6920d fb 1 lbi 2 lbo 3 ref 4 gnd 6 shdn 5 out 8 lx 7 jp15 jp15 c41 1u c41 1u u11 ld1085v33 u11 ld1085v33 in 3 out 2 gnd 1 d13 diode d13 diode s9 s9 2 1 3 c47 100n c47 100n c55 10n c55 10n d12 led d12 led c56 10n c56 10n l2 10uh l2 10uh 1 2 jp16 jp16 c45 1uf c45 1uf c53 10n c53 10n d14 led d14 led r64 1k r64 1k s7 s7 2 1 3

 list of jumpers and selectors UM0442 28/33   6  list of jumpers and selectors table 11. list of jumpers and selectors type name function description str750fv2 pins 3-pin strip-line  sw1 str750fv 2 boot gnd/3.3 v selector 27 3-pin strip-line  sw2 str750fv 2 boot gnd/3.3 v selector 4 3-pin strip-line s1 i 2 c switch mems/ext. scl switch 30 3-pin strip-line s2 i 2 c switch mems/ext. sda switch 29 4-pin slide sw4 bspi switch ext /ext. bspi switch 76,77,78,79 push button sw5 str750fv2 reset device reset from user 59 push button sw3 str750fv2 wakeup wake up from user 60 jumper jp1 user led connect user led d1 94 jumper jp2 user led connect user led d2 68 jumper jp3 user led connect user led d3 8 jumper jp4 user led connect user led d4 28 jumper jp5 user led connect user led d5 11 jumper jp6 user led connect user led d6 15 push button s3 push button user push button 28 push button s4 push button user push button 88 jumper j6 jtag jtag reset signal 59 10-pin strip-line jp9 external adc enable the selected channel 1,93,92,26  potentiometer r30 potentiometer pot. on adc channel 12 34 1pin connector tp1 test point ground point - 1pin connector tp2 test point ground point - 1pin connector tp3 test point 3.3 v point - 1pin connector tp4 test point 3.3 v point - jumper jp10 can  connect l9616 rx line 64 jumper jp11 can  connect l9616 tx line 63 jumper jp12 termination r38 to close the line - 3-pin strip-line s5 asc pin select choose 250 kbps/1 mbps - jumper jp13 uart1 null modem/rts - 3-pin strip-line s6 uart1 null modem/rts - jumper jp19 uart1 cts/ext pin sharing 15 jumper jp15 power connect standard supply - jumper jp16 usb connect usb as supply - jumper jp17 ext connect ext as supply -

 UM0442 list of jumpers and selectors 29/33 jumper jp18 battery li/ion battery pack - male connector j14 power supply 912 vdc power supply - jumper j12 battery pack connect battery to board - 3-pin strip-line s7 batter y recharge/supply switch - jumper jp14 battery connect l6924 to source - 3-pin strip-line s8 battery source switch usb/power - 3-pin strip-line s9 battery on/off battery pack - jumper j13 battery closed enable l6924 - jumper j15 motor control to supply 3.3v to mc conn. - jumper jp8 asynchronous reset reset ahb system each apb  peripheral 58 - 59 table 11. list of jumpers and selectors (continued) type name function description str750fv2 pins table 12. bom (bill of material) id qty part reference value device type manufacturer order code 1 1 cn1 usb_minib mini-usb  connector molex 54819-0578 214 c1,c2,c11,c13,  c19,c22,  c23,c24, c25,c26,c27,c30,  c38,c47 100 nf any 3 4 c3,c4,c5,c6 22 pf any 410 c7,c14,c16,c17,  c20,c51,   c53,c55,c56,c18 10 nf any 5 1 c8 33 nf any 66 c10,c36,c50,c52,  c54,c57 10 f 16 v - smd  tantalum  capacitor avx tpsb106k016r0800 75 c12,c15,c41,c43,  c45 1 f 35 v - smd  tantalum  capacitor avx thjb105k035 8 1 c21 4.7 nf any 9 3 c35,c39,c40 1 nf any 10 1 c37 0.1 f any 11 2 c42,c44 47 f 25 v - smd  tantalum  capacitor avx tpsd476k025r0250 12 1 c46 3.3 nf any

 list of jumpers and selectors UM0442 30/33   13 2 c48, c49 220 f 16 v - smd  tantalum  capacitor avx tpsv227k016r0075 14 3 d1,d2,d3 led smd - blue avago hsmn-c150 15 3 d4,d5,d6 led smd ? green avago hsmg-c150 16 4 d10,  d11,d12, d7 led smd - red avago hsmh-c150 17 2 d14,d16 led smd - yellow avago hsmy-c150 18 1 d13 diode philips 436-7341 19 4 r1,r2,r14,r49 4.7   k ? any 20 7 r3,r4,r5,r6,r7,  r8,r70 330  ? any 21 12 r9,r13,r17,r19,  r21,r23,r31,r57, r58,r60,r62,r64 1 k ? any 22 2 r10,r12 100 k ? any 23 1 r11 100  ? any 24 1 r30 10 k ? trimmer?    2.54 mm bourns 3386f1103t lf 25 13 r15,r24,r25,r26, r27,r28,r29,r32, r33,r34,r35,r37, r40 10   k ? any 26 2 r16, r39 1 m ? any 27 3 r18,r50,r45 0  ? any 28 2 r36, r69 300  ? any 29 1 r38 120  ? any 30 2 r41, r42 22  ? any 31 1 r43 36  k ? any 32 1 r44 1.5   k ? any 33 1 r51 10  ? any 34 1 r52 20 k ? trimmer-     2.54 mm bourns 3296w 20k 35 2 r56, r67 3.3 k ? any 36 2 r59, r65 470  ? any 37 1 r61 5.2 m ? any 38 1 r63 3.3 m ? any 39 1 r66 24 k ? any 40 1 r68 200 k ? any table 12. bom (bill of material) (continued) id qty part reference value device type manufacturer order code

 UM0442 list of jumpers and selectors 31/33 41 1 j7 20-pin male  connector jtag  connector tyco 609-2027 42 1 j11 34-pin male  connector mc connector tyco 609-3427 43 2 p1, p2 db9 male connector can, uart any 44 2 l2, l3 10   h 180 ma  inductor epcos rs code: 191-0122 45 1 l1 10   h 1.4 a inductor wurth 7445510 46 4 je1, je2, je3, je4 header 26-pin (2x13),  standard male  2.54 mm any 47 19 jp1,jp2,jp3,jp4,  jp5,jp6,jp8,jp10, jp1,jp1, jp13,jp14,jp15,  jp16,jp17,jp18,  jp19,j6,j13 header 2-pin standard  male 2.54 mm any 48 2 j1, j12 header 2-pin male  connector tyco (amp) 280370-1 49 1 jp7 header 4-pin male  connector tyco (amp) 280371-1 50 1 jp9 header 8-pin (2x4),  standard male  2.54 mm any 51 4 j2,j3,j4,j5 header 1-pin standard  male any 52 2 j8, j9 header 2-pin standard  female         2.54 mm any 53 1 j14 connector standard  power supply  connector rs code: 286-8779 54 1 y1 oscillator 32.768 khz  oscillator rs code: 547-6856 55 1 y2 oscillator 4 mhz  oscillator fox electronics foxsd/040 56 1 y3 oscillator 48 mhz epson sg8002capcb48mhz 57 9 sw1,sw2,s1,s2,  s5,s6,s7,s8,s9 header 3-pin standard  male 2.54 mm any 58 4 sw3,sw5,s3,s4 push bu tton apem components dts61k 59 1 u1 str750fv2t6 lqfp100  (14x14 mm) stmicroelectronics str750fv2t6 60 1 u4 l9616d so-8 stmicroelectronics l9616d table 12. bom (bill of material) (continued) id qty part reference value device type manufacturer order code

 revision history UM0442 32/33   7 revision history           61 1 u5 stlm20dd9f udfn 4 stmicroelectronics stlm20dd9f 62 1 u6 stm1061n27wx6f sot23-3 stmicroelectronics stm1061n27wx6f 63 1 u7 l6924d vfqfpn16 stmicroelectronics l6924d 64 1 ic1 stm1001twx6f sot23-3 stmicroelectronics stm1001twx6f 65 1 ic2 usblc6-2p6 sot-666 stmicroelectronics usblc6-2p6 66 1 ic3 st202ecd sop-16 stmicroelectronics st202ecd 67 1 u9 l6920d tssop8 stmicroelectronics l6920d 68 1 u8 sts10pf30l so-8 stmicroelectronics sts10pf30l 69 1 u10 l7805abd2t-tr d 2 pak stmicroelectronics l7805abd2t-tr 70 1 u11 ld1085d2m33r d 2 pak/a stmicroelectronics ld1085d2m33r 71 1 u13 lis3lv02dq qfpn-28 stmicroelectronics lis3lv02dq 72 1 q1 bc846al  (mmbt2222) any 73 1 u12 header 20-pin  standard  female         2.54 mm table 12. bom (bill of material) (continued) id qty part reference value device type manufacturer order code table 13. revision history date revision changes 30-aug-2007 1 first issue
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