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TooLSTICK C8051F850 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, consider 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 holdingsthe edges’of the
boards.
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Figure 1. ProperiMethod of Holding the ToolStick
m Avoid directly touching any of the"other,components.

Figure 2. Improper Method of Holding the ToolStick

®  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 C8051F850 ToolStick Daughter Card kit (TOOLSTICK850-B-DC) contains the following items:
m ToolStick C8051F850 Daughter Card (TOOLSTICK850DC)
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.
The C8051F850 ToolStick Starter Kit (TOOLSTICK850-B-SK) contains the following items:
m ToolStick C8051F850 Daughter Card (TOOLSTICK850DC)
m ToolStick Base Adapter (TOOLSTICKBA)
m USB extension cable

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 Simplicity Studio software tools.

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 target microcontroller and application circuitry are located on the daughter card. Some daughter cards, such
as the C8051F850 Daughter Card, are used as general-purpose development platforms for the target
microcontrollers and some are used to demonstrate a specific feature'or application.

The C8051F850 Daughter Card includes a pair of GP1O-controlled’LEDS; a potentiometer, two switches connected
to GPIO, and a small prototyping area which provides access to all of the pins of the device. This prototyping area
can be used to connect additional hardware to the micracontroller and use the daughter card as a development
platform.

Figure 3 shows the ToolStick C8051F850 Daughter Card ‘and'identifies the various components.
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Figure 3. ToolStick C8051F850 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 C8051F850 ToolStick Starter Kit:
m 8051 Products Part Support
m Simplicity Developer Platform

Download and install Simplicity Studio from www.silabs.com/8bit-software or 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 C8051F85x family by checking the C8051F85x/86x check box. Medify the 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 Blinky

Each project has its own source files, target configuration, SDK configurationyand build configurations such as the
Debug and Release build configurations. The IDE can be used to manage multiple projects in a collection called a
workspace. Workspace settings are applied globally to all projects within the workspace, and can include settings
such as key bindings, window preferences, and code style and foermatting options. Project actions such as build
and debug are context sensitive. For example, the user must select a project in the Project Explorer view in order
to build that project.

To create a project based on the Blinky example:
1. Click the Simplicity IDE tile from the Simplicity.Studio home screen.

2. Click the Create new project link from the welcome screen or go to File—-New—>Silicon Labs MCU
Project.

3. In the Kit drop-down, select C8051F850 ToolStick Starter Kit, in the Part drop-down, select C8051F850,
and in the SDK drop-down, select the desired SDK. Click Next.

4. Select Example and click Next!
5. Under C8051F850 ToolStick Starter Kit in the Blinky folder, select F85x-86x Blinky and click Finish.

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

7. Click Debug to download the project to the hardware and start a debug session.
8. Press the Resume button to start the code running. The LED should blink.

(e

9. Press the Suspend button to stop the code.
(5]

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.
The documentation within the tool can also be viewed by going to Help—>Help Contents or Help—Search.

5.3. Simplicity Configurator

The Simplicity Configurator is a configuration and code generation tool. This utility helps accelerate development
by automatically generating initialization source code to configure and enable the on-chip resources needed by
most design projects. In just a few steps, the wizard creates complete startup code for a specific Silicon Labs MCU.

To create a new Simplicity Configurator project:

1. Click the Create new project link from the welcome screen or go to File—>New=»Silicon Labs MCU
Project.

2. In the Kit drop-down, select C8051F850 ToolStick Starter Kit or None,'in the Part drop-down, select
C8051F850, and in the SDK drop-down, select the desired SDK{Click.Next.

3. Select Simplicity Configurator Program and click Next.

4. Fill'in the Project name and select the desired device. The C8051F850-C-GU-QSOP device is on the
C8051F850 Toolstick. Click Finish.

The Simplicity Configurator project displays properties for eachyperipheral. To configure a peripheral, click on the
DefaultMode Peripherals tab at the bottom and click ona,peripheral. Checking the box for a peripheral will add it
to code generation. Once a peripheral is selected, configure the registers using the Properties view. Select a new
value for a property with either an input box or a drop-dewn.menu and press Enter to set it.
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Figure 5. Simplicity Configurator — Configuring Peripheral Properties
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To configure pins, click on the DefaultMode Port I/O tab at the bottom of main window. Clicking on a pin brings up
a property window for the pin. Clicking anywhere else in the main window opens a property window for the
crosshar. Select multiple pins with Ctrl + left click or mouse dragging over the desired set of pins. The package
diagram displays the configured peripherals on the pins, including non-crossbar signals (i.e., ADC inputs).

Code generation updates every time the configuration project saves. After configuring the device, add any non-
initialization code, build, and debug the same as with any other project.

More information on Simplicity Configurator can be found in AN0823: Simplicity Configurator User’s Guide and
ANO0821: Simplicity Studio C8051F85x Walkthrough. Application notes can be found on www.silabs.com/8bit-

appnotes.
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Figure 6. Simplicity Configurator — Configuring Port 1/0
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5.4. Legacy 8-bit IDE
Note: Using the Simplicity Studio tools with the C8051F850 ToolStick is recommended. See "5. Software Overview," on page 3
for more information.

Download the 8-bit software from the website (www.silabs.com/8bit-software) to install the software tools for the
ToolStick-F850DC devices. After installation, examples can be found in ...\Examples\C8051F85x_86x in the
installation directory. At a minimum, the C8051F850 ToolStick requires:

m Silicon Labs IDE—Software enabling initial evaluation, development, and debugging.

m Keil C51 Tools—Keil 8051 Compiler/Assembler/Linker toolchain.

m ToolStick Development Tools—Software and examples for the ToolStick development platform. Mere
information on this platform can be found at www.silabs.com/toolstick.

Other software available includes:

m Keil pVision Driver—Driver for the Keil pVision IDE that enables development and debugging on
C8051Fxxx MCUs.

m Flash Programming Utilities and MCU Production Programmer—Programming utilities for the
production line. More information on the available programming options can befound on the website:
www.silabs.com/products/mcu/Pages/ProgrammingOptions.aspx.

The development kit includes the latest version of the C51 Keil 8051 toolset.This toolset is initially limited to a code
size of 2 kB and programs start at code address 0x0800. After registration, theycode size limit is removed entirely
and programs will start at code address 0x0000.

To register the Keil toolset:
1. Register on the Silicon Labs website (www.silabs.com/8bit-Software) to obtain the serial number.
2. Open the Keil pVision4 IDE from the installation directory with’administrative privileges.
3. Select File—License Management to open the License Management window.

License Management l&

Single-User License ] Floating License | Fgating License Administrator | FlexLM License ]

Customer Information N 2 Computer 1D
| CID:  [CCI4Q-Q5AHE

Name

Company: | Get LIC via Intemet.. |
Email |

Product . | License ID Code... | Support Period
PK51 Prof. Develpers Kit Evaluation Version

MNew License |D Code (LIC):

Close Help

Figure 7. Keil pVision4 IDE License Management Window

4. Click on the Get LIC via Internet... button to open the Obtaining a License IDE Code (LIC) window.

5. Press OK to open a browser window to the Keil website. If the window doesn’t open, navigate to
www.keil.com/license/install.htm.

6. Enter the Silicon Labs Product Serial Number, along with any additional required information.

7. Once the form is complete, click the Submit button. An email will be sent to the provided email address
with the license activation code.
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8. Copy the License ID Code (LIC) from the email.

9. Paste the LIC into the New License ID Code (LIC) text box at the bottom of the License Management
window in pVision4.

10. Press the Add LIC button. The window should now list the PK51 Prof. Developers Kit for Silabs as a
licensed product.

11. Click the Close button.
5.5. 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 availablesonithe-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 seftware-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 F85x-86x STDIO example in the UART folder from the Simplicity Studio-example project creation
wizard.

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 Laberatories ToolStick Terminal A =NREN X
Terminal TeolStick Help N ) )
Connection Current Pin State 7 Pin State Configuration
TS00002441 - GPIDD | [Do Mot Set GPIOD =]
GRIOT [Dc ot Set GRIOT ] [E=tsskeedhin
Connect aes
C2Feset |DU Mot Set C2 Reset J
| : _
Transfer Dat,
fansierbata [rata Format Capture D ata ta File
' ASCI Format Receive File:
£ Hex Format receive_data.txt J
Capture Receive Data to File |
i Send File...
Receive Datal
MOT CONNECTED Clear Receive Data

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

5:df using the F85x-86x STDIO example, text printed from the device will appear in the Receive Data
window.

6. Type in a value in the Transfer Data window and press the Send Data button. The firmware will echo the
value entered, print the value in hexidecimal, and prompt for a new value.

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
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desired state from the drop-down menu and click the Set Selected Pin States button.

The firmware on the C8051F850 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.

6. Using the C8051F850 Daughter Card as a Development Platform

The prototyping area on the ToolStick C8051F850 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. C8051F850 Pin Connections

It is important to note that if external hardware is being added, some of the existing components on thesboard can
interfere with the signaling. The following is a list of port pins on the C8051F850 that are“connected to other
components:

Table 1. ToolStick Daughter Card Pin Functions

MCU Pin ToolStick Daughter Card Function
PO.0
PO.1
PO0.2
P0.3
P0.4 UART/TX
P0.5 UART RX
PO.6
PO.7
P1.0 red LED DS1
P1.1 red LED DS2
P1.2 potentiometer R10
P1.3
P1.4
P1:5 GPIOO/RTS
P16 GPIO1/CTS
P2.7 Switch S1
P2.0 C2D Pin Sharing
pP2.1 Switch S2

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

6.2. C2/Pin Sharing

On'the C8051F850, the C2CK and C2D debug pins are shared with the /RST and P2.0 pins respectively. The
daughter card includes the resistors necessary to enable pin sharing, which allows the /RST and P2.0 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/products/mcu/Pages/ApplicationNotes.aspx for more information regarding
pin sharing.
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7. Schematic

(T 40 T) O'T A9Y d1eWAYDS pJred Jaybneq %o911S|001 0584TS08D '8 84nbi4

wnys Jadwnp T
Tsc (Ae'e)adn aND
(NDOIA (Ag)snan
Tdr B 1
dan Wd aaA SNEA
az0 g 02O 0L 029710 K 3020
183/ P———5| SHH02O 0dL §402 901 —=—- 02d
¥'0d D>——571 XdTIVNING3LISL XL IWNINYZEISL e Ks0d
9Td D— SLOT0IdD S147001d9 st
7T (LNO)1MLOddA (LNo)aN3dsNs; T
™
103923uu0) 8bp3 paed 321351001
21d O—<K L'1d 20d O—<K Lod
€2dL 2zdL
91d O—<K9'1d 9'0d O—<K90d -
T2dL 0zdL
51d O—<Ks1d 50d O—<Ks0d
61dL 81dL
v'1d O—<Kr'1d '0od O—<K v'od T2d 21d
11dL 9TdL s o
£1d O—<Ke1d e0od O—<Ke0d MW
STdL TdL
21d O—Kz1d zod O—<Kzod
€1dL 2tdL
12d O—<K1'ed 171d O—K11d Tod O—<K10d
TTdL o0TdL 6dL
0zd O—<Kozd 01d O—<Ko0'1d 0od O—<Ko00d
8dL LdL odL
T ST ST
ans OH
Sl vy €
azo O—K azo <
vdL TTd 0Td T
zsa 1sa Wd aan
158 O—<K 1591 %020 O—K %oz
€dL zdL [CECRY WERRY §
x Ny
aan N
TdL N
dan
0sL 0sL
SS82J3Yy 340d 2y it
Wd daAn

ano OH‘ ano OH‘

Szdl

vedl

o.anV%AA azo

15u))

AT
=]

STy =
AT
920
Ty Ax 0SL
€T
aan LEELD]
esa ¥
SAEA
—] N Ted T2d =
7'1d S'Td STd T
£1d oTd L 9Td
Z1d L'Td I1d T n
T1d 02d /adeo azo 4 HNQO uﬂw
01d MO2D/ 1sy/ pleTse}
rod aan
9°0d ano = L
S 50d 434/ 00d 00d aan
S < vod aNoV/ T0d T0d
S £0d z0d z0d
 Eoaioy oN e —
Ve
058475080
n

Rev. 0.2

10

SILICON LABS



TOOLSTICK850DC-UG

8. Bill of Materials

Table 2. C8051F850 ToolStick Daughter Card Bill of Materials (Rev 1.0)

Reference Part Number Source Description
C1 C0603X7R100-105K Venkel 1uF 10V £10% X7R 0603
Cc2 C0603X7R100-104K Venkel 0.1 uF 10 V £10% X7R 0603
DS1 DS2 SML-LX0603IW Lumex Inc RED 30mA LED 0603
DS3 SML-LX0603SUGW Lumex Inc GREEN 25mA LED 0603
JP1 TSW-102-07-T-S Samtec 0.1 in. 1x2 Header
JS1 SNT-100-BK-T Samtec JumperShunt
R1 R2 R13 CRO0603-16W-7500F Venkel 750 Q 1/10W +2% ThickFilm 0603
R10 RV100F-30-4K1B-B10K- Alpha (Taiwan) 10 kQ 0.03 W 30% Thumbwheel
B301 Potentiometer
R3 R4 R11 CR0603-10W-1001F Venkel 1 kO 1/T0W. +1% ThickFilm 0603
R12 R14 R15
R5 R6 R7 R8 CR0603-16W-000 Venkel 0"Q 1A ThickFilm 0603
R9
S1S2 EVQ-PADO4M Panasonic Corp Momentary Tactile Switch
Ul C8051F850-A-GU Silicon Labs C8051F850 MCU QSOP-24
) Rev. 0.2 11
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