__ ToolStick Programming Adapter
SILICON LABS
TOOLSTICK PROGRAMMING ADAPTER USER’S GUIDE

1. Handling Recommendations

The ToolStick Base Adapter and daughter cards are distributed without any protective plastics. To prevent damage

to the devices 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 of the board.

PWR
g:m TOOLSTICK F321/327 PG
HINGF
-

1

(=]

g
(e}
O
[
@
L2}

r |

MieEe®®ee®
THIS WILL PROGRAM THE FOLLOWING DEVICES:
F321, F327

Figure 1. Proper Method of Holding the ToolStick
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THIS WILL PROGRAM THE FOLLOWING DEVICES:
F321, F327

m Avoid directly touching any of the components other than the plastic connector or the socket.

2. Kit Contents

The ToolStick Programming Adapter package contains the following items:
m ToolStick Base Adapter

m ToolStick Programming Adapter Daughter Card

m  USB extension cable
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3. ToolStick Programming Adapter Overview

The ToolStick Programming Adapters are an ideal platform for programming Silicon Labs microcontrollers for
prototypes or for small volume production. Their low cost and ease-of-use make them easy to integrate into any
production flow.

The ToolStick programming platform consists of two components: the ToolStick Base Adapter and the
programming daughter card. The ToolStick Base Adapter provides a USB programming interface between a
Windows PC and the target microcontroller. The socket daughter card includes the socket that houses the device,
a power LED and an On/Off switch. Figure 3 shows an example daughter card.

Power LED On/Off Switch
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THIS WILL PROGRAM THE FPLLOWING DEVICES:
F300, F301, F302, F304 F304, F305

ToolStick Orientation
Base Adapter Diagram

Figure 3. Example Programming Daughter Card

Silicon Labs MCUs are available in different packages: QFN (MLP), QFP, TSSOP, and DIP. The daughter cards
use a different type of socket for each package type and each of these socket types is rated for a minimum number
of insertions. Table 1 below shows the minimum guaranteed number of insertions for each socket type:

Socket

Table 1. Minimum Guaranteed Device Insertions Per Socket Type

Package Type Minimum Insertions
QFN—Clam-Shell 5,000
QFP—Top-loader 10,000

TSSOP—Top-loader 5,000

DIP - ZIP / ZIF 20,000

Check the ToolStick website (www.silabs.com/toolstick) to ensure that the daughter card is the appropriate one for
the device being programmed. Inserting a device into the wrong socket could damage the device.

4. Requirements

The following are required to use the ToolStick programming platform
m  PC running Windows 2000 or later

m Silicon Labs MCU Production Programmer

m Tweezers

The Silicon Labs MCU Production Programmer is the PC application that is used to download the code to the
target device. This program is available at: https://www.silabs.com/products/mcu/Pages/SoftwareDownloads.aspx.
The source code for this program is available to enable development of custom programming applications.
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5. Software Installation Instructions
This section describes how to download and install the Silicon Labs MCU Production Programmer. This program is
used to download the firmware to the target MCU from a Windows PC.

Step 1. Download the MCU Production Programmer from
https://www.silabs.com/products/mcu/Pages/SoftwareDownloads.aspx.

Step 2. Install the program by running the executable and following the on-screen
instructions.

Step 3. Start the program from Start — All Programs — Silicon Laboratories > MCU
Production Programmer.

Step 4. Connect the ToolStick to the socket daughter card, and connect it to the PC.
Step 5. Go to Program Menu — Configure Programming Information.
Step 6. Configure the required programming settings.

The required settings are Part Number, Debug Adapter, and Hex File. Configuration of the other,
optional settings should be also done during this step.

Note: The ToolStick might not appear as a "Debug Adapter" selection until the MCU is inserted into the
socket and the switch on the daughter card is set to the ON position. See Section 6 for hardware usage
instructions.

Configure Programming Settings

Configuration
Fart Humber: Hex File Location(z]
|E8051 F326 ﬂ Mot Banked: |I::'\Pru:uiects'\F32B_BIink_l,l\F32E_BIink_l,l.hEH
Debug Adapter: | J
|EC300012371 | | J
| o
Settings Serialization Seftingz Action Log

Eraze code zpace

e e [ geriélizesF'a.rtsl o o [ LogActionsTa File
bart] : L
Enable flash arting Serial Mumber erial Incremen 7
BEisklente |D |1 Log File Mame:
I;ﬁglrpcrggreafnpr:iiz Serial Humber Size: Senal Mumber Code Location [Hex) |MEUPngramLog.th J
|4 Bytes | |poooo
kax Serial Mumber: MHurnber of Parts in Serial Bange:
|42948Ei?285 |425455?255
Load Settings... | Save Settings... | Accept Settings Cancel

Figure 4. Configure Programming Settings

Step 7. Save these settings to a file using the "Save Settings" button.

Whenever the program is started, the settings saved in Step 7 can be restored using the "Load Settings"
button in this same menu.
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6. Usage Instructions

This section describes how to use the ToolStick Programming Adapter. It is recommended to use a clean
workspace that includes a level surface to place the ToolStick.

Step 1. Connect the ToolStick Base Adapter and daughter card to the PC.

The ToolStick Programming Adapter kit includes a USB extension cable that can be used to make it
easier to place the Base Adapter and daughter card on a level surface.

Figure 5. ToolStick Socket Platform Connected to PC
Step 2. Move the switch on the daughter card to the OFF position.

Figure 6. Switch on Daughter Card Moved to the OFF Position
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Step 3. Insert the MCU into the socket

Note: The Programming Adapter has a diagram of the MCU that shows the proper orientation of the MCU in the socket. The
circle in the diagram corresponds to the circle on the top-side of the package. Please check the orientation of the device
before inserting into the socket. Inserting the device incorrectly into the socket could damage the device.
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F340, F341, F344, F345

Figure 7. Socket Orientation

The procedure for inserting the device into the socket depends on the type of socket (Clam-Shell, Top-Loader, or
ZIF).

Inserting a device into a Clam-Shell socket
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Figure 8. Clam-Shell Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.
Press the latch to open the socket.

C. Using the tweezers, carefully insert the device into the socket in the same orientation that is shown in the orientation
diagram on the daughter card.

w

D. Slowly close the socket so that the device does not move during the process.
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Inserting a Device into a Top-loading Socket
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Figure 9. Top-loading Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.

B. Using one hand, press the socket downward to open the space for the device. Use tweezers to carefully put the device into
the socket in the same orientation that is shown in the orientation diagram on the daughter card. Release the downward
pressure once the device is properly situated.

C. Examine the socket and confirm that the device is properly aligned.

Inserting a Device into a ZIF Socket
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Figure 10. ZIF Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.
B. Move the lever to the open position

C. Use tweezers to carefully put the device into the socket in the same orientation that is shown in the orientation diagram on
the daughter card.

D. Move the lever to the closed position.
E. Examine the socket and confirm that the device is properly aligned
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Step 4. Move the Switch to the ON position.

p /
Figure 11. Switch in the ON Position

Step 5. Download the firmware to the MCU using the MCU Programming Utility

Note: this step assumes that the MCU Programming Utility has been configured using the instructions provided in
Section 5. "Software Installation Instructions".

A. Verify that the settings are correct in the "Current Configuration."

Current Configuration

Part Mumber: Hex File(=]

|EBEIE1 F326 |E: WProjectz\F326_BlinkyhF326_Blinky hex
Debug Adapter: |

|EE3EIIIIIII1 2371 |

Settings

v Eraze code space
before programming

Enable flash Sernialization 5ettings
persiztence Current Serial Mumnber: Sernial Increment;
Lock code space | Seriglize Parts |I‘\I.-".-'1‘-. A2

after programming

Figure 12. Current Configuration
B. Click the "Program Device" button to program the MCU.

Program Device

Figure 13. Program Device Button

®
@ Rev. 0.3 7

SILICON LABS



ToolStick Programming Adapter

C. Verify that the MCU is programmed correctly by checking the Status Log.

Statuz Log

Debug Adapter: EC30001 2371

Part Mumber: CB051F326

Eraze Code Space: v'ez

Hex File [Mat Banked): C:\Projectz\F326_BlinkyhF326_Blinky. bhex
Flazh Persistence: Mo

Senalize Parts: Mo

Sernal Humber Code Location: Ox00000
Seral Humber Size [Bytez]: 4

Starting Serial: Mo

Senal Increment: WA,

Lock Code Space: Mo

T14:26:13 - July OF 2008 - Starting Mew Programming Session
14:27.30 - Device Erazed, Prograrmmed and Yerified

| v

Figure 14. Status Log
Step 6. Turn the switch to the OFF position.

Figure 15. Switch in the OFF Position
Step 7. Remove the device.

Note: Removing the device before power has been removed from the daughter card could damage the device.
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Removing the Device from a Clam-Shell Socket
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Figure 16. Removing a Device from a Clam-Shell Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.
B. Press the latch to open the socket.
C. Using the tweezers, carefully remove the device from the socket.

Removing the Device from a Top-loading Socket
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Figure 17. Removing a Device from a Top-loading Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.

B. Using one hand, press the socket downward to open the space for the device. Use tweezers to carefully remove the device
from the socket. Release the downward pressure once the device is removed.
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Removing the Device from a ZIF Socket
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Figure 18. Removing a Device from a ZIF Socket

A. Ensure that the ToolStick Base Adapter and the daughter card are on a level surface.
Move the lever to the open position

w

C. Use tweezers to carefully remove the device from the socket.

To program another device, return to Step 3.
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DOCUMENT CHANGE LIST:

Revision 0.2 to Revision 0.3

m Added documentation for ZIF sockets.

m Updated screenshots for new version of the MCU
Production Programmer.
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CONTACT INFORMATION

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

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032

Email: mcutools@silabs.com
Internet: www.silabs.com

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice.
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep-
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap-
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.
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