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Introduction

This user manual explains the functions of the STM32-based universal USB to serial
communication interface (UUSCI).

The objective of this manual is to demonstrate the functions present in the UUSCI
demonstration board and how they can be utilized.

The UUSCI is a tool which has a 10-pin interface. In this interface, there is a provision for
connecting a device which can communicate using I°C, SPI and UART. Therefore the
UUSCI tool allows the user to connect a serial communication-based device to the PC.
While at the same time it allows the user to control some GPIOs available in the 10-pin
interface and set them in input/output modes as per application requirements.

In the UUSCI demonstration board, the STM32 microcontroller is used as the interface
between the PC and the end device. Due to intelligence available in the STM32 device, 1°C,
SPI and UART are multiplexed in the same 10-pin interface, leading to reduced board size
and allowing more complex use.

Power to the board is provided from a USB mini B-type connector.

The DLL files of the PC graphical user interface (GUI) are provided with this tool and the
user can use these files to construct their own customized PC GUI as per requirements.

Therefore, the UUSCI tool provides an option for the end user to focus solely on its
application development, as the complexity of the microcontroller is taken care of by the tool
itself, therefore increasing its efficiency and time to market.

The UUSCI tool supports two PC GUIs

m Universal dongle PC GUI: this PC GUI allows the interfacing of the SPI, I°C and UART
interface and the controlling of the communication parameters with the help of the GUI
itself.

m DFU mode PC GUI: this PC GUI allows the changing of the firmware if required by the
user to suit its applications. All the other pins in the UUSCI demonstration board are
available in the forms of jumpers, which can be programmed by changing the firmware in
DFU mode.

Therefore, the UUSCI is a complete tool that rapidly allows the prototyping development of
applications.
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Getting started UMO0726

1 Getting started

1.1 System requirements

In order to use the UUSCI demonstration board with a Windows® operating system, a

recent version, such as Windows 2000 or Windows XP must be installed on the PC. The
version of the Windows OS installed on your PC may be determined by clicking on the
“System” icon in the control panel.

1.2 Package contents

The UUSCI demonstration board includes the following items:
® Hardware content:
—  One demonstration board
—  Bill of materials
—  Schematic
e Software content:
— PC GUI software to be used along with the demonstration board
— DFU software
—  DLL files for the I2C, SPI and UART interface
—  Source code (including DFU)
® Documentation:
—  User manual (to work in functional mode)
— User manual (to work in DFU mode)
—  Help file on how to use the DLL file
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UMO0726 Getting started

1.3 Software installation

To install the PC GUI software, follow the steps mentioned below, please download the PC
GUI software setup for the universal dongle (version 1.3) from the ST.com website. The zip
folder includes the setup.

® Step1l: as soon as the user clicks the setup.exe icon, the following window opens:

Figure 1. Installation window

Universal Dongle GUI - InstallShield Wizard L x|

Welcome to the InstallS hield Wizard for
Universal Dongle GUI

The InstallShield Wizard will update the installed version
[1.00.000] of Universal Dongle GUI 1o version 1.1.0. To
continue, click Next.

Cancel |

AMO04377v1

® Step 2: read the license file and click the “Yes” button if you accept the license.

Figure 2. License window

x
License Agreement —
Plesse read the folowang boense agresment carefully L’l
SOFTWARE LICENSE AGREEMENT EI

This Software License Agreement (“Agreement”} is displayed for
You to read prior to downloading and using the Licensed
Software. If you choose not to agree with these provisions, do not
download or install the enclosed Licensed Software and the
related documentation and design tools.

By using the Licensed Software, You are agreeing to be hound by
the terms and conditions of this Agreement. Do not use the

Licensed Software until You have read and agreed 1o the |
@ { gecept the tems of the keenme ayeemenk pit |

| do not accept the temms of the ficense agieement

[Bhield

< Back Nest> Cancel |

AMO04378v1
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Getting started UMO0726

® Step 3: please select the folder in which to install the software. By default it installs the
software in the following path: C:\...\STMicroelectronics\Universal Dongle GUI.

Figure 3. Destination folder

Universal Dongle GUT - InstallShield Wizard 1 _x_l
Choose Destination Location —
Select folder whese setup will install files. ‘Y’
Install Universal Dengle GU| to;
CAASTMicioelectronicsiU niversal Dongle GLI Change... |

¢Back [ Ned> Cancel |

AMO04379v1

® Step 4: after selecting the folder and clicking the “Next” button, installation of the
software starts.

Figure 4. Installation ongoing

x|
Setup Status —
/4
The InstallS hield ‘wizard iz installing Universal Dongle GUI
Installing
[ [ ]]
I ~
AMO04380v1
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UMO0726 Getting started
® Step 5: when installation is complete, click “Finish”.
Figure 5. Installation
Universal Dongle GUI - InstaliShield Wizard
InstallShield Wizard Complete
The InstaliShield Wizard has successfully installed Universal
Dongle GUI. Chick Finish to exil the wizard,
AMO04386v1
1.4 Hardware installation
Figure 6 shows a snapshot of the UUSCI demonstration board.
Figure 6. STEVAL-PCC009V1, UUSCI demonstration board
20 Pin TTAG
Connector
Generic 30 Pin Comnector(Not
Mounted)
10 Pin
USE Mini-B SPIT2C/SCT
Comnector Interface
Reget
Button
. : 10 Pin Analog
Grenetic 30 Pin Connector (Not =
] Connector(Not
Mounted) Mounted)
AM043898v1
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1.4.1

1.4.2

8/33

Power supply

The demonstration board is directly powered by the USB mini B-type connector (bus
powered).

Jumper/connector settings

® J2: J2is the 10-pin connector available as the default interface for the UUSCI
demonstration board. There are 8 GPIOs, GND, and VDD lines available, as shown in

Figure 7:
Figure 7. J2 jumper
J2
GPIO1 1 2 GPlO2
GND 3 4 VDD
GFIO3 5§ 6 GPIO4
GPIOS 7 g8 GPIo6
GPIOT _ 9 10 GPIO8
AMO043899v1

e J1,J4 and J7: only the footprint of this connector is available. The user can use these
jumpers as per application. These are not part of the default settings, but they can be
used by modifying the firmware using the DFU mode.

® J3: this is the standard 20-pin JTAG connector available in the demonstration board.
This can be used to test the demonstration board in debug mode using any JTAG-
based debugger for the STM32 device.
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UMO0726 Running the demonstration board

2 Running the demonstration board

To run the demonstration board, please connect it to the PC with the USB mini B-type cable.

As a result, the demonstration board should be enumerated as universal serial bus
controllers and appears as “universal dongle demonstration board” in the device manager
window, as shown in Figure 8. If this message does not appear, please contact technical
support.

Figure 8. Enumeration result

Fle Action View Help
-+ @ EFE 2 A =xna
& & Monitors =]
& B Network adapters
& ¥ Ports (COMBLLPT)
+ 4 Processors
o} "xﬁ Smart card readers
B Scund, video and game controllers
System devices
é Universal Serial Bus controllers
Intel{f) 82801 FB/FBM USE Universal Host Controller - 2658
Intel(R) 82801FB{FEM USE Universal Host Controller - 2659
Intel(R) 2801 FBIFEM USE Universal Host Controller - 2654
Intel(R) 82801FB(FEM USE Universal Host Controller - 2658
Intel(R) 82801FB(FBM USB2 Enhanced Host Controller - 265C
J-Link driver
Universal Dongle Demo Board
5B Composite Device
USE Root Hub

USE Root Hub
USE Root Hub
USE Root Hub
USE Root Hub

AMO04400v1

When starting the universal dongle GUI on the PC, a graphical interface (Figure 9) for
controlling the demonstration board is seen. This PC software is used to issue various
commands and to control data transfer.

Figure 9. Universal dongle GUI
[oreedomgecn Laliiz

[——————
L |
‘ﬁ i1 T o I

fmconrmrat
AMO04401v1

You can check whether the board is connected or not by clicking the connection check
button. If the board is not connected then you see the following message:

J
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Figure 10. Board is not connected to PC

N x]

\i‘) Board is not Connected,Pleass check Connections

AMO04402v1

If the board is connected the following message appears:

Figure 11. Board is connected to PC

status

\y Board is Connected to PC

AMO04403v1

Once this is done, the PC GUI is properly connected to the demonstration board and ready
to be used.

Using the I2C interface

To connect the 12C interface, “synchronous” must first be selected from the operation menu,
as shown in Figure 12.

Figure 12. Selection of synchronous interface

AMO04404v1

4
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UMO0726 Running the demonstration board

Once the synchronous interface is selected, an additional menu for the synchronous
interface is open in the GUI which allows you to choose between the 1°C and SPI interface,
as shown in Figure 12.

Figure 13. Selection of I>C/SPI interface

AMO04405v1

Now, click the I2C interface option and a window for I2C interface control opens, as shown in
Figure 14.

Figure 14. 12C interface window

AMO04406v1

The PC GUI is now ready to be used for testing [°C-based slave devices. To use any I12C-
based slave, the connection for the J2 jumper must be set, as shown in Figure 15.

g
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Figure 15. J2 interpretation for the I2C interface

J2
SCL 14 2 SDA
GND 3 4 VDD
12C_GPIOT 5 g 12C_GPIo2
12C_GPIO3 7 g 12C_GPIo4
12C_GPIO5 9 10 12C_GPI06

AMO04407v1

GPIO settings

Before making the connection to the J2, check the proper settings of the GPIOs which are to
be used along with the I2C interface. These may be control lines chip select or status line,
such as interrupt line. Therefore, you must accordingly set the GPIOs only in this way.

This can be done be clicking the 1°C pin interface, as shown in Figure 16.

Figure 16. 12C-pin interface in PC GUI

~ 12C Pin Format |
o | ePo1 | Grios | GPios |

soa || voo | ePo2| Geos| GRos |—|- e

AMO04408v1

You can only set the GPIOs mentioned. I°C lines and power lines are fixed. To check the
settings of a GPIO, click on that GPIO. Once clicked, a setting window opens, as shown in
Figure 17.

Figure 17. GPIO settings window

Mode Select [T ~
Input Mode m
Interupt Edgs

" Dutput Mode

. Provides the infomation regarding
the contrals the user will use

AMO04409v1

By selecting the option in the GPIO setting window, you can set the GPIO in different
modes, such as simple input mode, input with interrupt, or push-pull output mode. Also in
the I°C interface, there is an option in GPIO5 and GPIO6 to use these GPIOs as the PWM
clock signal.

If you select the GPIO in normal input mode, the GPIO1 window opens, as in Figure 17. If
you click the “Read” button, you see the GPIO 1 value as '0' or '1'.

Doc ID 15899 Rev 1 I‘!I
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Figure 18. GPIO mode in normal input

GPIO One
Read Yalus

ﬁ
Fleadl

AMO04410v1

If the GPIO in normal input mode with interrupt is selected, the GPIO1 window opens, as in
Figure 19. In addition to the input mode interface, there is an LED shown, which is green, if
there is an interrupt condition and red, if there is an interrupt condition.

Figure 19. GPIO 1 setting in normal input with interrupt

GFIO One
Read Value |
Read |
Intarrupt .

AMO04411v1

If you select the GPIO in push-pull output mode, the GPIO1 window opens, as in Figure 20.
Put '0' or '1' and click the “Write” button to set the GPIO low and high respectively.

Figure 20. GPIO 1 setting in push-pull output mode

GRIO One
Ot Value

|_
it |

AMO04412v1

As previously mentioned, GPIO 5 and GPIO 6 can also be set in PWM mode. If you make
the selection in the GPIO 5 setting window in PWM mode, it appears as in Figure 21. Here
you can put the PWM frequency (maximum value tested is around 10 MHz) and also the
duty cycle to generate different kinds of clocks.
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Figure 21. GPIO 5 setting in PWM mode

—GPIO Five
Pt Freg

DutyCucle

7]

AMO04413v1

I2C header settings

Once you have completed the GPIO settings, you can connect the daughter board to the
UUSCI demonstration board, assuming that the correct settings of the daughter board
control and status lines have been made. Before using the I2C communication, some
parameters must firstly be defined, as shown in Figure 22.

Figure 22. Setting of I2C parameters

~ Cantral Par

Read Data

Address Length m Address Length m

RegterAddess O] RegsterAddess O]
Mo of Bytes I Mo of Bytes i

Gel Stalug |

AMO04414v1

These parameters include the selection of the I°C address types (7 bit or 10 bit), the 1°C
slave device address, and the 12C speed.

Once the selection is made, click the “Write” button. This sets the 12C interface and now the
system is ready to read or write the data from the 1°C slave device connected to the UUSCI
demonstration board. As soon as this is done, the control settings part freezes and the

“Write” button becomes the “Reset” button, the purpose of which is to reset the 1°c settings.

The “Read” and “Write” window opens, as shown in Figure 23.
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Figure 23. 12C Read/Write window

Control Parametess
Addiess Type 7 Bit ¥

12C Address Ox |50

Select 2 Speed [0

AMO04415v1

Depending on the slave device, you can select the register address length (from 0 to 4
bytes, 0 byte length is used for random read and write operation), and then fill the values
accordingly to read and write from the slave device. After every read or write operation, the
GUI updates the status in the status section (e.g. status: communication complete/bus free)
so that you can check the status of I°C communication taking place between the UUSCI
demonstration board and the I°C slave daughter board.

Therefore, this interface allows the connection and testing of any I°C interface-based slave
device.

Using the SPI interface

To connect the SPI interface please follow the steps mentioned in Section 2.2 and then
instead of the 1°C interface, select the SPI interface. The window that opens is shown in
Figure 24.

Figure 24. SPI interface Window

[owrenatoanaiecin . ST

Operson  mchonous Vs e

S |

AMO04416v1

Now the PC GUI is ready to be used for testing SPI-based slave devices. But before you can
use it, the connection for the J2 jumper must be set, as shown in Figure 25.
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Figure 25. J2 interpretation for the SPI interface

J2
SPI_GPIO1 4 5 SPI_GPIO2
GND_ 3 4 VDD
MISO 5 § SCK
MOs! g Nss
SPI_GPIO3 § 10 SPI_GPI04

AM04417v1

GPIO settings

Before making the connection to the J2 jumper, check the proper settings of the GPIOs
which are to be used along with the SPI interface. These may be control lines chip select or
status line, such as interrupt line. Therefore, you must accordingly set the GPI1Os only in this
way.

This can be done be clicking the SPI-pin interface as shown in Figure 26.

Figure 26. SPI-pin interface in the PC GUI

~ SP1 Pin Fomal ;
Pin 1 ++—46mo1 | [Gno | [ wiso | [[ves | [GPio3 |
sroz | [ voo | | mosi | [ sex | [sPos [ Pin 10

AMO04418v1

Please follow the instructions given in Section 2.1.1 for checking the GPIO settings. Please
note that in this case, only GPIO3 and GPIO 4 have PWM clock generation capability.
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SPI header settings

Once you have completed the GPIO settings, the daughter board can be connected to the
UUSCI demonstration board, assuming that the correct settings of the daughter board
control and status lines have been made. Before it's possible to use SPI communication,
some parameters must firstly be defined, as shown in Figure 27.

Figure 27. Setting of SPI parameters

5Pl

Baud Rate Presc |32 "I

Werite
Read Buffer -~ Wiite Buffer

Address Length J - I Addiess Length 1] ¥
Reaqister Address Ox {— Register Address Ox I— I
Length ] Length | [
|
Resd it | |—
Get Status |

AMO04419v1

These parameters include the selection of CPHA, CPOL, and baud rate prescaler selection.
(by default, the most significant bit is put first). Once the selection is made, click the “Write”
button. This sets the SPI interface and now the system is ready to read or write the data
from the SPI interface-based daughter board connected to the UUSCI demonstration board.
As soon as this is done, the control settings part freezes and the “Write” button becomes the
“Reset” button, the purpose of which is to reset the SPI settings.

The “Read” and “Write” window opens, as shown in Figure 28.

Figure 28. SPI Read/Write window

5Pl
CPHA |0 = = sy G | -]
CPOL 0 ¥ Baud Rate Presc II.Z ¥

AMO04420v1

Depending on the slave device, you can select the register address length (from 0 to 4
bytes, 0 byte length is used for random read and write operation), and then fill the values
accordingly to read and write from the slave device. After every read or write operation, the
GUI updates the status in the status section (e.g. status: communication complete/bus free)
so that you can check the status of SPI communication taking place between the UUSCI
demonstration board and the SPI slave daughter board.

Therefore, this interface allows the connection of any SPI interface-based slave device.

Doc ID 15899 Rev 1 17/33

www.BDTIC.com/ST



Running the demonstration board UMO0726

2.3

18/33

Using the UART (SCI) interface

To connect the UART (SCI) interface, firstly select “Asynchronous” from the operation menu,
as shown in Figure 29.

Figure 29. Selection of asynchronous interface

20
2206 01 00 00 00/00/00 00 00 00 0
0601 00 01 000010000 00 00 00

&
2 1 (30 0000.56 00 60 0 0

AMO04421v1

Once the asynchronous interface is selected, an additional menu for asynchronous interface
opens in the GUI, which allows the selection of the SCI or UART interface, as shown in
Figure 30.

Figure 30. Selection of the SCI (UART) interface

Dats.

Corvmeres

o Corvmncted

Eoracend

Comectes

B2

I €1 00 06000 00 0000 00 0000

182 0% E0 000 07 G0 00 05 00 00 09 00
B2 0% 7 01 130100 00 06 00 £ 00000

B fnd
RESLE T

AMO04422v1

If you click the SCI interface option a window for SCI interface control opens, as shown in
Figure 31.

4
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Figure 31. SCI interface window

[wear ] [0 ] [usar wrs ) Comon ] [“amos |
[ ] [vaa ] [ v o] [oror |

S0 Snttings.

Daa

Corvacted
Hit Corwmtedd
Ceonactad

Cornactad

10
0%, 0000 00 06 00 00 00 00 00
06 00 0001 06 06100 00 06 0 01
121836371 B2 0501 01 00 00 0000 00,00 00 00

AMO04423v1

Now the PC GUI is ready to be used for testing SCl-based devices. To use any SCl-based
slave device the connection for the J2 jumper must be set, as shown in Figure 32.

Figure 32. J2 interpretation for the SCI interface

J2
UART_TX I 2 UART_RX
GND [4 VoD _
UART_RTS 5 § UART CTS
SCI_GPIO1 T g SCl_GPiO2
SCI_GPIO3 § 10 SCI_GPIO4

AMO04424v1

GPIO settings

Before making the connection to the J2, check the proper settings of the GP1Os which are to
be used along with the SCI interface. These may be control lines chip select or status line,
such as interrupt line. Therefore, you must accordingly set the GPIOs only in this way.

This can be done be clicking the SCI-pin interface, as shown in Figure 33.

Figure 33. SCI-pin interface in the PC GUI

— SCI Pin Format
Pin1 <ttuaRt ™ |[ eno | [uamt RTS |[erior ][ Gro3s |
[vart ARx ][ wdd  |[uvamt c1s |[ eGPz || _GPio4 |* Pin 10

AMO04425v1

Please follow the instructions given in Section 2.1.1 for checking the GPIO settings. Please
note that in this case, only GPIO 3 and GPIO 4 have the PWM clock generation capability.
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SCI header settings

Once you have completed the GPIO settings, you can connect the daughter board to the
UUSCI demonstration board, assuming that the correct settings of the daughter board
control and status lines have been made. To impose the settings for the SCI interface, click
on the “Port Setting” button, as shown in Figure 34.

Figure 34. Setting of SCI parameters

SCI Sedtings
Puoit Setting
- Alead Bulfer — ~ Write Buffer -

Address Length |-l v I Address Length I ¥, I

Register Address Ox I Register Address Ox I

Length [ | Lengn —
Bt I I_ Wille I—

Get Status

AMO04426v1

There is another window open in port settings, which includes parameters like the bit rate,
parity bits, stop bits and hardware flow control required, as shown in Figure 35.

Figure 35. Port setting window

PortSetting x|

[~ Pt Setting
Bitz Per Second

Data Per Bits
Patity

Stop Bits

Flow Control |None 'I

Defaut | set | cancel |

AMO04427v1

Once the selection is made, the “Set” button must be clicked. As soon as this is done and
you exit from the port settings window, the control settings part freezes and the “Port
Setting” button becomes the “Reset” button, the purpose of which is to reset the SCI
settings.

The “Read” and “Write” window opens, as shown in Figure 36.
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Figure 36. SCI Read/Write window

— SC1 Settings

[ Read Buffer _——
| Aiss

AMO04428v1

Depending on the slave device, you can select the register address length (from 0 to 4
bytes, 0 byte length is used for random read and write operation), and then fill the values to
read and write from the slave device. After every read or write operation, the GUI updates
the status in the status section (e.g. status: communication complete/bus free) so that you
can check the status of SCI communication taking place between the UUSCI demonstration
board and the SCI slave daughter board.

Therefore, this interface allows the connection of any SCI interface-based slave device.
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Working in DFU mode

To work in DFU mode, please short pin 9 and 11 of J4 by connecting the 2-pin jumper
mounted on J4. Then, press the reset button on the board.

DFU Setup is available for download at the ST.com website.
Scroll down to software-PC\DFUSE on the webpage and download the zip folder.

The folder includes the setup. After installing the setup, you can plug-in the board. When the
PC asks for the driver, browse to the path of the driver. The driver is available in the installed
software path in the PC at Program Files\STMicroclectronics\DFUSe\Driver.

The user manual for the DFU GUI is also available in the same link.

As a result, you should find the demonstration board enumerated as device firmware
upgrade and it appears as “device firmware upgrade” in the device manager window, as
shown in Figure 37. If this message does not appear, please contact technical support.

Figure 37. Enumeration in DFU mode
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Appendix A Schematic and bill of materials

Schematic

3.1

UUSCI demonstration schematic (part 1)

Figure 38.
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Schematic and bill of materials

UUSCI demonstration schematic (part 2)

Figure 39.
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UUSCI demonstration schematic (part 3)

Figure 40.
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Schematic and bill of materials

UUSCI demonstration schematic (part 4)

Figure 41.
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3.2 Bill of materials
Table 1. BOM
Manufacturer’s
Reference Component ordering code / . Supplier ordering
Category designator description Package Manufacturer orderable part Supplier code
number
U1 (DNM) ESDALC6V1M3 SOT883 STMicroelectronics | ESDALC6V1M3
ST devices U1 LD1117D33TR SO-8 STMicroelectronics | LD1117D33TR
(U5,U10) (DNM) ST2349QTR QFN16 STMicroelectronics ST2349QTR
u2 STM32F103VBT6 LQFP100 STMicroelectronics | STM32F103VBT6
U9 USBLC6-2P6 SOT-666 STMicroelectronics USBLC6-2P6
ST devices U4,U8 ESDALC6V1M6 uQFN16 STMicroelectronics | ESDALC6V1M6
(U3,U6,U7) (DNM) ESDALC6V1M6 uQFN16 STMicroelectronics | ESDALC6V1M6
Q1(DNM) 2STR1215 SOT-23 STMicroelectronics 2STR1215
Non ST
devices
Crystal 8.000 MHZ -
Y2 11.35 x 4.5 mm crystal Any Digi-Key 535-9864-1-ND
Crystal and SER 49US
oscillator Cr
ystal 32.768 kHZ . i i
Y1 12 5PF CYL Through hole Any Digi-Key 535-9032-ND
o Header 2x5 pin, 2.54 -
J2 CON10A 90 mm x 2.54 mm piich Any Digi-Key S9177-ND
o Header 2x5 pin, 2.54 .
Connectors J1 (DNIM) CON10A 90 mm x 2.54 mm pitch Any Digi-Key S9177-ND
and jumpers Header 2x10 pin, 2.54 .
J3 JTAG connector 90 mm x 2.54 mm pitch Any Digi-Key S9180-ND
J5 Mini USB B-Type Mini USB B-Type Any SETLG:; H2959CT-ND_
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Table 1. BOM (continued)
Manufacturer’s
Reference Component ordering code / . Supplier ordering
Category designator description Package Manufacturer orderable part Supplier code
number
J6 Powgr selection Jumper 1x3'p|n, 2.54 Any Digi-Key 609-2223-ND
jumper mm pitch
. Header 2x15 pin, 2.54
(J4, J7) (DNM) 30-pin connector mm x 2.54 mm Pitch Any Any
Connectors DFU mode selection Jumper 1x2 pin. 2.54
and jumpers J7a pin (to short pin 9 mm?’i ht anple’ it.ch Any Digi-Key 609-2227-ND
and pin 11 of J4) 9 gep
J8 (DNM) uSD card connector | uSD card connector Any Any
. (6 mm X 6 mm) push - 5
SwW2 Push button switch button, through hole Any Digi-Key P8079SCT-ND
LEDs D1 LED reg,‘\’/:gar 0805 | 5 msMD LED Any Digi-Key | 160-1176-1-ND
C1,C2 10 pF SMDO0805 Any Digi-Key 399-1108-2-ND
C4,C5 22 pF SMDO0805 Any Digi-Key 709-1172-1-ND
C3,C11,C12,C13,
C14,C15,C16,C22 CEIQ:M:C()) ;J(ES%S\BIOS SMD0805 Any Digi-Key | PCC2452TR-ND
,C26,C27,C17
Capacitors (Ce, C7,C17
’ CAP .10 yF 50V -
C18,C25) CERAMIC X7R 0805 SMDO0805 Any Digi-Key | PCC2452TR-ND
(DNM)
C9,C21 10 pF SMD0805 Any Digi-Key | PCC2417CT-ND
C10 10 nF SMD0805 Any Digi-Key 399-1159-1-ND
C20,C23 4.7 nF SMD0805 Any Digi-Key 399-1155-1-ND
CAP1.0uyF 50V -
(C8,C19) (DNM) CERAMIC F 1206 SMD1206 Any Digi-Key | PCC2234TR-ND
Capacitors Cc28 47 uF SMD1206 Any Digi-Key | PCC2297CT-ND
C24(DNM) 4.7 yF SMD1206 Any Digi-Key | PCC2297CT-ND
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Table 1. BOM (continued)
Manufacturer’s
Reference Component ordering code / . Supplier ordering
Category designator description Package Manufacturer orderable part Supplier code
number
L1 (Replaced with | Inductor multi-layer
Inductors 0Q) 10 uH SMD Inductor Any
R1,R7 RES 100 k2 1/8 W5 SMD0805 Any Digi-Key | RHM100KATR-ND
% 0805
(R20,R23,R24) | RES 100 kQ 1/8W 5
(DNM) % 0806 SMD0806 Any
R3,R4,R6,R9, RES 0.0 1/8 W - RMCF1/100RTR-
R11, R12 0805 SMD SMDO0805 Any Digi-Key ND
RES0.0Q 1/8 W - RMCF1/100RTR-
(R2,R8)(DNM) 0805 SMD SMD0805 Any Digi-Key ND
RES 1 MQ1/8 W 5 % - RMCF1/101MJRTR
R5,R19 SMD0805 Any Digi-Key
Resistors 0805 SMD -ND
R10’R1;’1F;15’R16 10 kQ SMDO0805 Any Digi-Key P10KADTR-ND
R18, (R26, R27) | RES1.5kQ 1/8W 5 - 5
(0 ohm mounted) % 0805 SMD0805 Any Digi-Key P1.5KACT-ND
R21 (DNM) SMD SMDO0805 Any
RES 500 Q 1/8 W 5
R22 (DNM) % 0805 SMD SMDO0805 Any Any
RES 300 Q 1/8W 5 -
R25 % 0805 SMD SMDO0805 Any Digi-Key | 311-300ARTR-ND
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Table 1. BOM (continued)
Manufacturer’s
Reference Component ordering code / . Supplier ordering
Category designator description Package Manufacturer orderable part Supplier code
number
RN1,RN2, Res array zero Q SMDO805 Any Digi-Key YC164J-4.7KCT-
jumper ND
Res array 4.7 kQ -
RN4,RN6 8TRM 4RES SMD SMD0805 Any Digi-Key | YC164J-0.0TR-ND
Resistors (RN5, RN3) R 4.7 k YC164J-4.7KCT-
, es array 4.7 kQ - -4, -
(DNM) 8TRM 4RES SMD SMD0805 Any Digi-Key ND
o,
RN7 Res a”‘?’r;g kQ 5% SMD0805 Any Digi-Key |  Y9103CT-ND
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2010 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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