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SILICON LABS

TooLSTICK C8051F540 DAUGHTER CARD USER’S GUIDE

1. Handling Recommendations

To enable development, the ToolStick Base Adapter and daughter cards are distributed without any protective
plastics. To prevent damage to the devices and/or the host PC, please take into consideration the following
recommendations when using the ToolStick:

m Never connect or disconnect a daughter card to or from the ToolStick Base Adapter while the Base"Adapter is
connected to a PC.

m Always connect and disconnect the ToolStick Base Adapter from the PC by holding the edges)ofithe boards.
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Figure 1. Proper Method of Holding the ToolStick
m  Avoid directly touching any of the other components.

Figure 2. Improper Method of Holding the ToolStick

m, Manipulate mechanical devices on the daughter cards, such as potentiometers, with care to prevent the Base
Adapter or daughter card from accidentally dislodging from their sockets.
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2. Contents

The ToolStick-F540DC kit contains the following items:
m ToolStick ToolStick-C8051F540DC Daughter Card

A ToolStick daughter card requires a ToolStick Base Adapter to communicate with the PC. ToolStick Base Adapters
can be purchased at www.silabs.com/toolstick.

3. ToolStick Overview

The purpose of the ToolStick is to provide a development and demonstration platform for Silicon, Labs
microcontrollers and to demonstrate the Silicon Labs software tools, including the Integrated. Development
Environment (IDE).

The ToolStick development platform consists of two components: the ToolStick Base Adapter and a daughter card.
The ToolStick Base Adapter provides a USB debug interface and data communications path between a Windows
PC and a target microcontroller.

The C8051F540 Daughter Card includes a LIN transceiver, a pair of LEDs, a potentiometer, a switch connected to
a GPIO pin, and a small prototyping area which provides access to all of the pins,ofithe device. This prototyping
area allows additional hardware to be connected to the board to enable it asia develepment platform.

Figure 3 shows the ToolStick C8051F540 Daughter Card and identifies the.various components.
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Figure 3. ToolStick C8051F540 Daughter Card
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4. Getting Started

The necessary software to download, debug and communicate with the target microcontroller must be downloaded
from www.silabs.com/toolstick. The following software is necessary to build a project, download code to, and
communicate with the target microcontroller:

m Simplicity Studio

m Keil C51 Tools

m ToolStick Development Tools

The software described above is provided in the Simplicity Studio and 8-bit microcontroller studio downlead
packages. The ToolStick Development Tools selection includes example code specifically for the ToolStick
daughter card, documentation including user’s guides and data sheets, and the ToolStick Terminal¢application.
After downloading and installing these packages, see the following sections for information‘regarding‘the software
and running one of the demo applications.

5. Software Overview

Simplicity Studio greatly reduces development time and complexity with Silicon, Labs EFM32 and 8051 MCU
products by providing a high-powered IDE, tools for hardware configuration, andsinks to helpful resources, all in
one place.

Once Simplicity Studio is installed, the application itself can be used to install additional software and
documentation components to aid in the development and evaluation process.
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The following Simplicity Studio components are required for the C8051F540 ToolStick Starter Kit:
m EFM8/C8051 8-bit Part Support
m Simplicity Developer Platform

Download and install Simplicity Studio from www.silabs.com/simplicity-studio. Once installed, run Simplicity Studio
by selecting Start—Silicon Labs—>Simplicity Studio—>Simplicity Studio from the start menu or clicking the
Simplicity Studio shortcut on the desktop. Follow the instructions to install the software and click Simplicity IDE
to launch the IDE.

The first time the project creation wizard runs, the Setup Environment wizard will guide the user through the
process of configuring the build tools and SDK selection.

In the Part Selection step of the wizard, select from the list of installed parts only the parts_to=use during
development. Choosing parts and families in this step affects the displayed or filtered parts in/(the later device
selection menus. Choose the C8051F54x family by checking the C8051F54x check box. Modifyythe.part selection
at any time by accessing the Part Management dialog from the Window—>Preferences—Simplicity
Studio—>Part Management menu item.

Simplicity Studio can detect if certain toolchains are not activated. If the Licensing. Helper is displayed after
completing the Setup Environment wizard, follow the instructions to activate the toolchain.

5.1. Running the Features Demo
To create a project for the Features Demo example:
1. Click the Software Examples tile from the Simplicity Studio home screen.

2. In the Kit drop-down, select C8051F540 ToolStick Daughter‘Card, in the Part drop-down, select
C8051F540, and in the SDK drop-down, select the desired SDK. Click Next.

3. Select Example and click Next.
4. Under C8051F540 ToolStick Daughter Card, select TS F54x FeaturesDemo and click Finish.

5. Click on the project in the Project Explorer and click'Build, the hammer icon in the top bar. Alternatively,
go to Project—Build Project.

6. Click Debug to download the project to the'hardware and start a debug session.
7. Follow the instructions at the top of the,example file to run the demo.
8. Press the Resume button to start the,code running.

(e

9. Press the Suspend buttonyto stop the code.
| ] 8]

10. Press the/Reset.the device button to reset the target MCU.

o

11.%Press the Disconnect button to return to the development perspective.

&7
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5.2. Simplicity Studio Help

Simplicity Studio includes detailed help information and device documentation within the tool. The help contains
descriptions for each dialog window. To view the documentation for a dialog, click the question mark icon in the

window:

This will open a pane specific to the dialog with additional details. Q
The documentation within the tool can also be viewed by going to Help—Help Contents or HeIp—)Sear

5.3. Configuration Wizard 2

The Configuration Wizard 2 is a code generation tool for all of the Silicon Labs devices. Cod
the use of dialog boxes for each of the device's peripherals.
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5.4. ToolStick Terminal

The ToolStick Terminal program provides the standard terminal interface to the target microcontroller's UART.
However, instead of requiring the usual RS-232 and COM port connection, ToolStick Terminal uses the USB
interface of the ToolStick Base Adapter to provide the same functionality. The software is available on the ToolStick
webpage (www.silabs.com/toolstick).

In addition to the standard terminal functions (send file, receive file, change baud rate), two GPIO pins on the target
microcontroller can be controlled using the Terminal for either RTS/CTS handshaking or software-configurable
purposes.

To use the ToolStick Terminal program:

1. Download an example to the ToolStick device that uses UART communication. One example of this,type is
the TS F54x FeaturesDemo example from the Simplicity Studio example project creation Wwizard:

2. Disconnect from the device in the Simplicity IDE. The IDE and the ToolStick Terminal’cannot.communicate
with the daughter card simultaneously.

3. Open ToolStick Terminal from the Start — Programs — Silicon Labs menu.

#=* Silicon Laboratories ToolStick Terminal h [ =B ihI
Terminal ToolStick Help Y 4
Caonnection Current Pin State Pin State Configuration:
T500002441 -] GPIOD | Do Wet Set GRIOD =l
GRIOT [Do Mot 5et GR0T 7]  SetSgect=dPin
Connect | El=E
C2 Reset |Do Mol et CAReTet J
Transfer D ata:
ansler s [1ata Fammat Capture Data to File
I ASCI Format Receive File:
_F Hex Format |receive_data.t>:t J

Capture Receive Data to File |
v SendFile..

Feceive Data;

MOT CONMEGTED Clear Receive Data

4. In the top, left-hand corner of the Terminal application, available devices are shown in the drop-down
Connectionimenu. Click Connect to connect to the device.

5.(If using the TS F54x FeaturesDemo example, text printed from the device will appear in the Receive Data
window.

6. Rotate the potentiometer on the board to change the blink rate or brightness of the LED.

In addition to the standard two UART pins (TX and RX), there are two GPIO/UART handshaking pins on the
ToolStick Base Adapter that are connected to two port pins on the target microcontroller. ToolStick Terminal is used
to configure and read/write these pins. Under Pin State Configuration area in ToolStick Terminal, select the
desired state from the drop-down menu and click the Set Selected Pin States button.

The firmware on the C8051F540 target microcontroller does not need to be customized to use the UART and
communicate with ToolStick Terminal. The firmware on the microcontroller should write to the UART as it would in
any standard application, and all of the translation is handled by the ToolStick Base Adapter.
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6. Using the C8051F540 Daughter Card as a Development Platform

The prototyping area on the ToolStick ToolStick-C8051F540DC Daughter Card makes it easy to interface to
external hardware. All of the digital I/O pins are available so it is possible to create a complete system.

6.1. C8051F540 Pin Connections

It is important to note that if external hardware is being added, some of the existing components on the board ¢an

interfere with the signaling. The following is a list of port pins on the ToolStick-C8051F540DC that are connected, to

other components:

m P0.0—This pin is connected to a 1.0 uF capacitor, which serves as a decoupling capacitor for the on-chip
voltage reference. The capacitor C3 can be removed to disconnect it from the pin.
P0.4, P0.5—These pins are connected directly to the ToolStick Base Adapter for UART communication.
P1.0, P1.1—These pins are connected to the TXD and RXD pins of the LIN transceivef. . The LIN transceiver
can be removed to disconnect it from the pins.

m P1.2—This pin is connected to the anode of the green LED on the daughter card. The LED or the R2 resistor
can be removed to disconnect the LED from the pin.

m P1.3—This pin is connected to the output of the potentiometer. The 0 ohm resister R5 can be removed to
disconnect the potentiometer from the pin.

m P1.4—This pin is connected to the P1.4 switch. The switch can be removed to disconnect it from the pin.

m P1.5, P1.6—These pins are connected directly to the ToolStick Base Adapter’s GPIO pins. By default, these
GPIO pins on the Base Adapter are high-impedance pins so they will not affect any signaling. Configuring these
pins on the Base Adapter to output pins or handshaking pins could affect signaling.

See the daughter card schematic in Section 7 for more information.

6.2. Local Interconnect Network (LIN) Transceiver

The ToolStick-C8051F540DC daughter card includes/a LIN*transceiver to enable communication on LIN networks.
The LIN transceiver requires a higher voltage thanithe 5V provided by the USB interface and so a voltage
converter is provided to double the 5 V USB voltage to 10 V. The LIN transceiver can also be powered through the
TB1 external header. If both voltage sourceSyare=present, the higher voltage is automatically selected for the
transceiver.

6.3. C2 Pin Sharing

On the ToolStick-C8051F540DC/ the debug pins, C2CK, and C2D, are shared with the pins RST and P3.0
respectively. The daughter card. includes the resistors necessary to enable pin sharing, which allow the RST and
P3.0 pins to be used normally while simultaneously debugging the device. See Application Note “AN124: Pin
Sharing Techniques for the C2 Interface” at www.silabs.com for more information regarding pin sharing.
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7. ToolStick-C8051F540DC Daughter Card Schematic
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DOCUMENT CHANGE LIST

Revision 0.1
m [Initial Revision
Revision 0.1 to Revision 0.2

m Updated "4. Getting Started," on page 3 and "5.
Software Overview," on page 3 with instructions for
Simplicity Studio.
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Simplicity Studio

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

Q

IoT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers
using or intending to use the Silicon Labeératories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific
device, and "Typical" parameters’provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories
reserves the right to make changesawithout further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of‘the included.information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply
or express copyright licenses granted hereunder to design or fabricate any integrated circuits. The products must not be used within any Life Support System without the specific
written consent of Silicon'kaboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected
to result in significant personal injury or death. Silicon Laboratories products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances,be used in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark.Information

Silicon Laboratories Inc., Silicon Laboratories, Silicon Labs, SiLabs and the Silicon Labs logo, CMEMS®, EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations
thereof, “the world’s most energy friendly microcontrollers”, Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISOmodem ®, Precision32®, ProSLIC®, SiPHY®,
USBXpress® and others are trademarks or registered trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of
ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA
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Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.
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