, AN117
SILICON LABS

USING THE C8051FXxxXX ON-CHIP INTERFACE UTILITIES DLL

Relevant Devices

This application note applies to all Silicon Laboratories C8051Fxxx devices.

1. Introduction

The Interface Utilities Dynamic Link Library (DLL) provides the following functionality: download an Intel hex file to
Flash; connect and disconnect to a C8051Fxxx processor; “Run” and “Halt” the microprocessor; and read and write
internal, external, and code memory spaces. All this functionality is provided via a PC’s COM port or USB port and
a Silicon Laboratories Debug Adapter.

When using C++, the functions described in this document must be declared as imported functions. Add the C++
Prototype to the header file (*.h) of the source file (*.cpp) from which the function will be called.

The procedures and guidelines presented in this document illustrate how to link the Interface Utilities DLL to a
client executable. A DLL is not a standalone application. It is a library of exported functions that are linked at run-
time and called by a Microsoft Windows® application. To write a client using Visual Basic, please refer to Section 14
on page 20 for more information.

An example Interface Utilities application (including program source code) is provided along with the Interface
Utilities DLL as a means of testing or using the Utilities DLL as a base application. The Interface Utilities application
uses implicit linking, which requires the DLL to be placed in a specific directory (see Section 11 on page 16).

Note: In version 2.60 major changes in the generation of error codes were implemented. See Section 12 on
page 16 for the new error code definition and function.

2. Files and Compatibility

The latest versions of the “SiUtil.dII” and “SiUtil.lib” are available at www.silabs.com. The DLL is a Win32 MFC
Regular DLL, meaning it uses the Microsoft Foundation Class (MFC) libraries. It can be loaded by any Win32
programming environment, and only exports “C” style functions. Two versions are currently available, one in which
the MFC library is statically linked in the DLL, and another version in which the MFC library is dynamically linked in
the DLL.

The statically linked MFC version includes a copy of all the MFC library code it needs and is thus self contained. No
external MFC linking is required. With the MFC library code included, the statically linked DLL will be larger in size
than the dynamically linked version.

Although the dynamically linked DLL is smaller in size than the static version, the dynamically linked DLL requires
that files “MFC42.dII” and “MSVCRT.AII” be present on the target machine. This is not a problem if the client
program is dynamically linked to the same version (Version 4.2) or newer of the MFC library (i.e., uses MFC as a
shared library). The required MFC DLLs, “MFC42.dII” and “MSVCRT.dII”, are provided along with the dynamically
linked MFC version of the Utility Programmer DLL. Do not replace equivalent or newer versions of these files if they
are already present on the target machine.
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3. Communications Functions

The following communication functions are available for use in the Interface Utilities DLL.

Connect () - Connects to a target C8051Fxxx device using a Serial Adapter.
Disconnect () - Disconnects from a target C8051Fxxx device using a Serial Adapter.
ConnectUSB () - Connects to a target C8051Fxxx device using a USB Debug Adapter.
DisconnectUSB () - Disconnects from a target C8051Fxxx device using a USB Debug Adapter.
Connected () - Returns the connection state of the target C8051Fxxx device.

3.1. Connect()

Description: This function is used to connect to a target C8051Fxxx device using a Serial Adapter. Establish-

ing a valid connection is necessary for all memory operations to succeed.
Supported Debug Adapters: Serial Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall Connect
(int nComPort=1, int nDisableDialogBoxes=0, int nECprotocol=0,
int nBaudRateIndex=0) ;
Parameters: 1. nComPort—Target COM port to establish a connection. The default is 1.
2. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

3. nECprotocol—Connection protocol used by the target device; JTAG (0) or Silicon Laboratories
2-Wire (C2) (1). The default is 0. The C2 interface is used with C8051F3xx derivative devices
and the JTAG interface is used with C8051F0xx, C8051F1xx, and C8051F2xx derivative
devices.

4. nBaudRatelndex—Target baud rate to establish a connection; Autobaud detection (0), 115200
(1), 57600 (2), 38400 (3), 9600 (4) or 2400 (5). The default is 0.

Return Value: See Section 12 on page 16 for error return information.

3.2. Disconnect()

Description: This function is used to disconnect from a target C8051Fxxx device using a Serial Adapter.
Supported Debug Adapters: Serial Adapter

C++ Prototype: extern “C”  declspec(dllimport)
HRESULT stdcall Disconnect (int nComPort=1);

Parameters: 1. nComPort - COM port in use by current connection. The default is 1.

Return Value: See Section 12 on page 16 for error return information.
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3.3. ConnectUSB()
Description: This function is used to connect to a target C8051Fxxx device using a USB Debug Adapter.
Establishing a valid connection is necessary for all memory operations to succeed.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall ConnectUSB(

v

const char * sSerialNum="", int nECprotocol=0, int nPowerTarget=0,
int nDisableDialogBoxes=0) ;

Parameters: 1. sSerialNumber—The serial number of the USB Debug Adapter. See Section 8 for information
on obtaining the serial number of each USB Debug Adapter connected. If only one USB
Debug Adapter is connected, an empty string can be used. The default is an empty string.

2. nECprotocol—Connection protocol used by the target device; JTAG (0) or Silicon Laboratories
2-Wire (C2) (1). The default is 0. The C2 interface is used with C8051F3xx derivative devices
and the JTAG interface is used with C8051F0xx, C8051F1xx, and C8051F2xx derivative
devices.

3. nPowerTarget—If this parameter is set to 1, the USB Debug Adapter will be configured to
continue supplying power after it has been disconnected from the target device. The default is
0, configuring the adapter to discontinue supplying power when disconnected.

4. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

Return Value: See Section 12 on page 16 for error return information.

3.4. DisconnectUSB()

Description: This function is used to disconnect from a target C8051Fxxx device using a USB Debug Adapter.
Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall DisconnectUSB();
Parameters: none

Return Value: See Section 12 on page 16 for error return information.

3.5. Connected()

Description: This function returns a value representing the connection state of the target C8051Fxxx.
Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) BOOL stdcall Connected();

Parameters: none
Return Value: =0 (not connected) or
=1 (connected)
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4. Program Interface Functions

The following program interface functions are available for use in the Interface Utilities DLL.

Download () - Downloads a hex file to the target C8051Fxxx device.
ISupportBanking () - Checks to see if banking is supported.
GetSAFirmwareVersion () - Returns the Serial Adapter firmware version.
GetUSBFirmwareVersion () - Returnsthe USB Debug Adapter firmware version.
GetDLLVersion () - Returns the Utilities DLL version.
GetDeviceName () - Returns the name of the target C8051Fxxx device.

4.1. Download()

Description: This function is used to download a hex file to a target C8051Fxxx device. After a successful exit

from the Download() function, the target C8051xxx will be in a “Halt” state. If the device is left in
the “Halt” state, it will not begin code execution until the device is reset by a Power-On reset or
by a SetTargetGo() DLL function call.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall Download(
char * sDownloadFile, int nDeviceErase=0, int nDisableDialogBoxes=0,
int nDownloadScratchPadSFLE=0, int nBankSelect=-1, int nLockFlash=0),
BOOL bPersistFlash=1);

Parameters: 1. sDownloadFile—A character pointer to the beginning of a character array (string) containing
the full path and filename of the file to be downloaded.

2. nDevice Erase—When set to 1, performs a device erase before the download initiates. If set
to 0, the part will not be erased. A device erase will erase the entire contents of the device’s
Flash. The default is 0.

3. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

4. nDownloadScratchPadSFLE—This parameter is only for use with devices that have a
Scratchpad Flash memory block. Currently, this includes the C8051F02x, C8051F04x,
C8051F06x, and C8051F12x devices. For all other devices, this parameter should be left in
the default state. Set this parameter to 1 in order to download to Scratchpad memory. When
accessing and downloading to Scratchpad memory, the only valid address range is
0x0000 to 0x007F. The default is 0.

5. nBankSelect—This parameter is only for use with C8051F12x devices. For all other devices,
this parameter should be left in the default state. When using a C8051F 12x derivative, set this
parameter to 1, 2, or 3 in order to download to a specific bank. The default is —1.

6. nLockFlash—Set this parameter to 1 to lock the Flash following the download. If Flash is locked,
the DLL will no longer be able to connect to the device.

7. bPersistFlash—If set to 1, the contents of Flash will be read prior to programming. Flash pages
are erased prior to programming. If the pages to be programmed contain any data in Flash that
need to be preserved, then set this parameter to 1.

Return Value: See Section 12 on page 16 for error return information.
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4.2. ISupportBanking()

Description: This function checks to see if banking is supported.
Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall ISupportBanking
int * nSupportedBanks);

Parameters: 1. nSupportedBanks—The ISupportBanking() function expects to receive a valid pointer to an
integer value. The ISupportBanking() function will set nSupportedBanks to the number of
banks supported on the target device, or 0 if none exist.

Return Value: See Section 12 on page 16 for error return information.

4.3. GetSAFirmwareVersion()
Description: This function is used to retrieve the version of the Serial Adapter firmware.

Supported Debug Adapters: Serial Adapter
C++ Prototype: extern "C" __declspec(dllimport) int _ stdcall GetSAFirmwareVersion();
Parameters: none

Return Value: Serial Adapter Firmware version

44. GetUSBFirmwareVersion()

Description: This function is used to retrieve the version of the USB Debug Adapter firmware.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) int  stdcall GetUSBFirmwareVersion () ;
Parameters: none

Return Value: USB Debug Adapter Firmware version

4.5. GetDLLVersion()
Description: This function returns the current version of the Utilities DLL.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter
C++FWoknype: extern "C" _ declspec(dllimport) char*  stdcall GetDLLVersion();
Parameters: none

Return Value: A string containing the Utilities DLL version

4.6. GetDeviceName()
Description: This function returns the name of the target C8051Fxxx device that is currently supported.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall GetDeviceName (
const char **psDeviceName) ;

Parameters: 1. psDeviceName - A pointer to a character string location where the device name will be copied.

Return Value: See Section 12 on page 16 for error return information.
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5. Get Memory Functions

The following functions for reading device memory locations are available for use in the Interface Utilities DLL.

GetRAMMemory () - Read RAM memory from a specified address.
GetXRAMMemory () - Read XRAM memory from a specified address.
GetCodeMemory () - Read Code memory from a specified address.

The “GetMemory” functions all expect to receive a pointer to an initialized, unsigned char (BYTE) array of nLength
as the first parameter. If the “GetMemory” functions complete successfully, the ptrMem variable will contain the
requested memory.

The following example shows how to properly initialize an array in C++:
unsigned char* ptrMem;

ptrMem = new unsigned char[length]; //Assumes that length has been declared
//and set elsewhere

// next populate the array with the bytes to write in memory

Alternatively:

BYTE ptrMem[10] = {0x00}; // Must initialize the array prior to passing
// it into the DLL

5.1. GetRAMMemory()
Description: This function will read the requested memory from the Internal Data Address Space. The
requested RAM memory must be located in the target device’s Internal Data Address Space.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall GetRAMMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength);

Parameters: 1. ptrMem—Pointer to the receive buffer; an initialized, unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will contain the
requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength—The number of bytes to read from memory.

Return Value: See Section 12 on page 16 for error return information.
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5.2. GetXRAMMemory()

Description:

This function will read the requested memory from the External Data Address Space. The
requested XRAM memory must be located in the target device’s External Data Address Space.
Pay special attention to insure proper referencing of the External Data Address Space.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype:

Parameters:

Return Value:

extern “C”  declspec(dllimport) HRESULT stdcall GetXRAMMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength);

1. ptrMem—Pointer to the receive buffer; an initialized, unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will contain the
requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength—The number of bytes to read from memory.

See Section 12 on page 16 for error return information.

5.3. GetCodeMemory()

Description:

This function will read the requested memory from the program memory space, including the lock
byte(s). The requested Code memory must be located in the target device’s program memory
space. Use caution when reading from a sector that has been read locked. Reading from a sec-
tor that has been read locked will always return Os. Also, reading from the reserved space is not
allowed and will return an error.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype:

Parameters:

Return Value:

extern “C” _ declspec(dllimport) HRESULT stdcall GetCodeMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength);

1. ptrMem—Pointer to the receive buffer, an initialized unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will contain the
requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength—The number of bytes to read from memory.

See Section 12 on page 16 for error return information.
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6. Set Memory Functions

The following functions for writing to device memory locations are available for use in the Interface Utilities DLL.

SetRAMMemory () - Writes value to a specified address in RAM memory.
SetXRAMMemory () - Writes value to a specified address in XRAM memory.
SetCodeMemory () - Writes value to a specified address in code memory.

The “SetMemory” functions expect to receive a pointer to an initialized unsigned char (BYTE) array of nLength as
the first parameter. This array should contain nLength number of elements initialized prior to calling into the DLL’s
“SetMemory” functions. If the “SetMemory” functions complete successfully, the ptrMem variable will have
successfully programmed the requested memory.

The following example shows how to properly initialize an array in C++:

unsigned char* ptrMem;

ptrMem = new unsigned char[length]; //Assumes that length has been declared
//and set elsewhere

// next populate your array with the bytes that you want to set in memory

Alternatively:

// Must initialize the array prior to calling the DLL

BYTE ptrMem[10] = {0x00, 0xl1l4, OxAE, 0x50, OxAD, 0x66, 0x01, 0x05, 0x77, OxFF};
6.1. SetRAMMemory()
Description: This function will write to memory in the Internal Data Address Space. The target RAM memory

must be located in the target device’s Internal Data Address Space.
Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall SetRAMMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength);

Parameters: 1. ptrMem—Pointer to the transmit buffer, an initialized unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will have successfully
programmed the requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength —The length of memory to be read.

Return Value: See Section 12 on page 16 for error return information.
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6.2. SetXRAMMemory()

Description:

This function will write to memory in the External Data Address Space. The target XRAM
memory must be located in the target device’s External Data Address Space. Pay special
attention to insure proper referencing of the External Data Address Space.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype:

Parameters:

Return Value:

extern "C"  declspec(dllimport) HRESULT stdcall SetXRAMMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength);

1. ptrMem—Pointer to the transmit buffer, an initialized unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will have successfully
programmed the requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength—The length of memory to be read.

See Section 12 on page 16 for error return information.

6.3. SetCodeMemory()

Description:

This function will write to memory in the program memory space. If a client tries to write more
than one page of data at one time, or tries to write to the reserved area of Flash or to a write/
erase locked sector, the write function will not complete successfully. To write to a read/write lock
byte, wStartAddress should correspond to the device read/write lock byte address and nLength
should have a value of 1 or 2. Please refer to the relevant device data sheets for additional
information. If SetCodeMemory() completes successfully, only the specified range,
wStartAddress + nLength, will have successfully been written. All other values within the page
will retain their initial values.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype:

Parameters:

Return Value:

extern "C" _ declspec(dllimport) HRESULT stdcall SetCodeMemory (
BYTE * ptrMem, DWORD wStartAddress, unsigned int nLength,
int nDisableDialogs=0);

1. ptrMem—Pointer to the transmit buffer, an initialized unsigned char (BYTE) array of length
nLength. If the function completes successfully, the ptrMem variable will have successfully
programmed the requested memory.

2. wStartAddress—The start address of the memory location to be referenced.
3. nLength—The length of memory to be read.
4. nDisableDialogs—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

See Section 12 on page 16 for error return information.
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7. Target Control Functions

The following functions for controlling a device are available for use in the Interface Utilities DLL.

SetTargetGo () - Puts the target C8051Fxxx device in a “Run” state.
SetTargetHalt () - Puts the target C8051Fxxx device in a “Halt” state.
7.1. SetTargetGo()
Description: After a successful exit from the SetTargetGo() function, the target C8051xxx will be in a “Run” state.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter
C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall SetTargetGo();
Parameters: none

Return Value: See Section 12 on page 16 for error return information.

7.2. SetTargetHalt()
Description: After a successful exit from the SetTargetHalt() function, the target C8051xxx will be in a “Halt” state.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter
C++ Prototype: extern “C”  declspec(dllimport) HRESULT stdcall SetTargetHalt();
Parameters: none

Return Value: See Section "12. Test Results" on page 16 for error return information.
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8. USB Debug Adapter Communication Functions

The following functions are available in the Interface Utilities DLL to query and configure a USB Debug Adapter.
These functions are useful when more than one USB Debug Adapter is connected to the PC. Call
USBDebugDevices() first to determine the number of USB Debug Adapters connected. Next, use
GetUSBDeviceSN() to determine the serial number of each adapter. The serial number can then be used with
other functions to communicate with an individual USB Debug Adapter.

USBDebugDevices () - Determines how many USB Debug Adapters are present.
GetUSBDeviceSN () - Obtains the serial number of the enumerated USB Debug Adapters.
GetUSBDLLVersion () - Returns the version of the USB Debug Adapter driver file.

8.1. USBDebugDevices()

Description: This function will query the USB bus and identify how many USB Debug Adapter devices are
present.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall USBDebugDevices (
DWORD * dwDevices) ;

Parameters: 1. dwDevices—A pointer to the value that will contain the number of devices that are found.

Return Value: See Section 12 on page 16 for error return information.

8.2. GetUSBDeviceSN()

Description: This function obtains a serial number string for the USB Debug Adapter specified by an index
passed in the dwDeviceNum parameter. The index of the first device is 0 and the index of the last
device is the value returned by USBDebugDevices() — 1.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall GetUSBDeviceSN (
DWORD dwDeviceNum, const char ** psSerialNum) ;

Parameters: 1. dwDeviceNum—Index of the device for which the serial number is desired. To obtain the
serial number of the first device, use 0.

2. psSerialNum—A pointer to a character string location where the serial number will be copied.

Return Value: See Section 12 on page 16 for error return information.

8.3. GetUSBDLLVersion()
Description: This function will return the version of the driver for the USB Debug Adapter.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall GetUSBDLLVersion(
const char ** pVersionString);

Parameters: 1. pVersionString—Pointer to a character string location where the version string of the USB
Debug Adapter driver will be copied.

Return Value: See Section 12 on page 16 for error return information.
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9. Stand-Alone Functions

The following stand-alone functions are available for use in the Interface Utilities DLL. These functions do not
require the use of the “Connect” or “Disconnect” functions and do not interact with any other functions.

FLASHErase () - Erase the Flash program memory using a Serial Adapter.
FLASHEraseUSB () - Erase the Flash program memory using a USB Debug Adapter.
9.1. FLASHErase()
Description: This function is used to erase the Flash program memory of a device using a Serial Adapter. This
function must be used to “unlock” a device whose Flash read and/or write lock bytes have been
written.

Supported Debug Adapters: Serial Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall FLASHErase (
int nComPort=1, int nDisableDialogBoxes=0, int nECprotocol=0);

Parameters: 1. nComPort—Target COM port to establish a connection. The default is 1.
2. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

3. nECprotocol—Connection protocol used by the target device; JTAG (0) or Silicon Laboratories
2-Wire (C2) (1). The default is 0. The C2 interface is used with C8051F3xx derivative devices
and the JTAG interface is used with C8051F0xx, C8051F1xx, and C8051F2xx derivative
devices.

Return Value: See Section 12 on page 16 for error return information.

9.2. FLASHEraseUSB()

Description: This function is used to erase the Flash program memory of a device using a USB Debug
Adapter. This function must be used to “unlock” a device whose Flash read and/or write lock
bytes have been written.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall FLASHEraseUSB(
const char * sSerialNum, int nDisableDialogBoxes=0, int nECprotocol=0);

Parameters: 1. sSerialNumber—The serial number of the USB Debug Adapter. See Section 8 for information
on obtaining the serial number of each USB Debug Adapter connected. If only one USB
Debug Adapter is connected, an empty string can be used. The default is an empty string.

2. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

3. nECprotocol—Connection protocol used by the target device; JTAG (0) or Silicon Laboratories
2-Wire (C2) (1). The default is 0. The C2 interface is used with C8051F3xx derivative devices
and the JTAG interface is used with C8051F0xx, C8051F1xx, and C8051F2xx derivative
devices.

Return Value: See Section 12 on page 16 for error return information.
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10. Multi-Device JTAG Programming

Multiple Silicon Laboratories C8051Fxxx devices that use the JTAG communications protocol can be connected
and programmed in a JTAG chain. Currently this includes the C8051F0xx, C8051F1xx, and C8051F2xx device
families. Configure the JTAG chain as shown in Figure 1. It will be necessary to know the instruction register length
of each device in the JTAG chain. The instruction register length of all Silicon Laboratories JTAG devices is 16 bits.
The following functions to configure and connect to a C8051Fxxx device on a JTAG chain is available for use in the
Interface Utilities DLL.

SetJTAGDeviceAndConnect () - Configure a connection to a C8051Fxxx device on a JTAG chain
using a Serial Adapter.
SetJTAGDeviceAndConnectUSB () - Configure a connection to a C8051Fxxx device on a JTAG chain

using a USB Debug Adapter.

Once the “SetJTAGDeviceAndConnect” function has returned successfully and a connection has been established
with a Silicon Laboratories device in the JTAG chain, any of the previously mentioned Communication, Program
Interface, and memory functions may be used on the isolated device. When finished interfacing with the device,
call a “Disconnect” function as usual to disconnect from the device.

LA vy Y LA
TCK TCK TMS TCK TMS TCK TMS
TMS
TDO |- TDO TDI =1 TDO TD| [ TDO TDI
TDI
JTAG Controller JTAG Device #0 JTAG Device #1 JTAG Device #2
(Debug Adapter)

Figure 1. JTAG Chain Connection
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10.1. SetJTAGDeviceAndConnect()

Description:

This function is used to connect to a single target JTAG device in a JTAG chain using a Serial
Adapter.

Supported Debug Adapters: Serial Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall SetJTAGDeviceAndConnect (

Parameters:

Return Value:

int nComPort=1, int nDisableDialogBoxes=0,
BYTE DevicesBeforeTarget=0, BYTE DevicesAfterTarget=0,
WORD IRBitsBeforeTarget=0, WORD IRBitsAfterTarget=0);

1. nComPort—Target COM port to establish a connection. The default is 1.
2. nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

3. DevicesBefore Target—Number of devices in the JTAG chain before the target device. The
default is 0.

4. DevicesAfterTarget—Number of devices in the JTAG chain after the target device. The default
is 0.

5. IRBitsBeforeTarget—The sum of instruction register bits in the JTAG chain before the target
device. The default is 0.

6. IRBitsAfterTarget—The sum of instruction register bits in the JTAG chain after the target
device. The default is 0.

Following Figure 1, assuming all devices in the JTAG chain are Silicon Laboratories devices, call
SetJTAGDeviceAndConnect() as shown in the following examples:

To access JTAG Device #0:

SetJTAGDeviceAndConnect (1, 0, 0, 2, 0, 32);
nComPort=1

nDisableDialogBoxes=0

DevicesBeforeTarget=0

DevicesAfterTarget=2

IRBitsBeforeTarget=0

IRBitsAfterTarget=32

To access JTAG Device #1:

SetJTAGDeviceAndConnect (1, 0, 1, 1, 16, 16);
nComPort=1

nDisableDialogBoxes=0

DevicesBeforeTarget=1

DevicesAfterTarget=1

IRBitsBeforeTarget=16

IRBitsAfterTarget=16

To access JTAG Device #2:

SetJTAGDeviceAndConnect (1, 0, 2, 0, 32, 0);
nComPort=1

nDisableDialogBoxes=0

DevicesBeforeTarget=2

DevicesAfterTarget=0

IRBitsBefore Target=32

IRBitsAfterTarget=0

See Section 12 on page 16 for error return information.
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10.2. SetJTAGDeviceAndConnectUSB()

Description: This function is used to connect to a single target JTAG device in a JTAG chain using a USB
Debug Adapter.

Supported Debug Adapters: USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllimport) HRESULT stdcall SetJTAGDeviceAndConnectUSB (
const char * sSerialNum, int nPowerTarget=0, int nDisableDialogBoxes=0,
BYTE DevicesBeforeTarget=0, BYTE DevicesAfterTarget=0,
WORD IRBitsBeforeTarget=0, WORD IRBitsAfterTarget=0);

Parameters: 1.

sSerialNumber—The serial number of the USB Debug Adapter. See Section 8 for information
on obtaining the serial number of each USB Debug Adapter connected. If only one USB
Debug Adapter is connected, an empty string can be used. The default is an empty string.

nPowerTarget—If this parameter is set to 1, the USB Debug Adapter will be configured to
continue supplying power after it has been disconnected from the target device. The default is
0, which configures the adapter to discontinue supplying power when disconnected.

nDisableDialogBoxes—Disable (1) or enable (0) dialogs boxes within the DLL. The default is 0.

. DevicesBeforeTarget—Number of devices in the JTAG chain before the target device. The

default is 0.

DevicesAfterTarget—Number of devices in the JTAG chain after the target device. The default
is 0.

IRBitsBeforeTarget—The sum of instruction register bits in the JTAG chain before the target
device. The default is 0.

IRBitsAfterTarget—The sum of instruction register bits in the JTAG chain after the target
device. The default is 0.

Following Figure 1, assuming all devices in the JTAG chain are Silicon Laboratories devices, call
SetJTAGDeviceAndConnectUSB() as shown in the following examples:

To access JTAG Device #0:
SetJTAGDeviceAndConnectUsB(““Y, 0, 0, 0, 2, 0, 32):

sSerialNumber=

”9

DevicesBeforeTarget=0

nPowerTarget=0DevicesAfterTarget=2
nDisableDialogBoxes=0IRBitsBeforeTarget=0

IRBitsAfterTarget=32

To access JTAG Device #1:
SetJTAGDeviceAndConnectUsB(““Y, 0, 0, 1, 1, 16, 16);

sSerialNumber=""DevicesBeforeTarget=1
nPowerTarget=0DevicesAfterTarget=1
nDisableDialogBoxes=0IRBitsBeforeTarget=16

IRBitsAfterTarget=16

To access JTAG Device #2:
SetJTAGDeviceAndConnectUsSB(“Y, 0, 0, 2, 0, 32, 0):

sSerialNumber=""DevicesBeforeTarget=2
nPowerTarget=0DevicesAfterTarget=0
nDisableDialogBoxes=0IRBitsBefore Target=32

IRBitsAfterTarget=32

Return Value: See Section 12 on page 16 for error return information.
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11. Linking

Unless using explicit linking, it is necessary to provide the linker with the path of the “SiUtil.lib” library file before
building the client executable. In Microsoft Visual C++, this is accomplished by selecting Settings... from the
Project menu and then the Link tab. In the Object/library modules box, enter the full path and filename of the library
file. For example, “c:\project\release\SiUtil.lib” is the path and filename you would use for the library file titled,
“SiUtil.” The library file is not needed after the client executable is built.

If the DLL is implicitly linked, the DLL must be placed in one the following directories:

The directory containing the EXE client file.
The process’s current directory.

The Windows system directory.

The Windows directory.

o s~ wbd =

A directory listed in the PATH environment variable.

12. Test Results

12.1. Error Code Definition

The DLL implements standard Windows HRESULT error codes. An HRESULT is a 32-bit value that includes a 16-
bit error code in addition to information about the origin and severity of the error. The following information on the
structure of an HRESULT code can be found in WINERROR.H:

//

// HRESULTs are 32-bit values laid out as follows:

//

//  3322222222221111111111

// 10987654321098765432109876543210
// +-+-+-+-+-F--———— = - +
// |SIR|IC|IN|r]| Facility | Code |
// Attt Fmm +
//

// where

//

// S - Severity - indicates success/fail

//

// 0 - Success

// 1 - Fail (COERROR)

//

// R - reserved portion of the facility code, corresponds to

// NT's second severity bit.

//

// C - reserved portion of the facility code, corresponds to

// NT's C field.

//

// N - reserved portion of the facility code. Used to indicate
// a mapped NT status value.

//

// r - reserved portion of the facility code. Reserved for

// internal use. Used to indicate HRESULT values that are
// not status values, but are instead message ids for

// display strings.

//

// Facility - is the facility code

//

// Code - is the facility's status code

//

®
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The Windows HRESULT implementation also provides macros that should be used to test the function's success
or failure:

//
// Generic test for success on any status value (non-negative
// numbers indicate success).

//

#define SUCCEEDED (Status) ((HRESULT) (Status) >= 0)
//

// and the inverse

//

#define FAILED(Status) ((HRESULT) (Status)<0)

Note that it is possible for functions to return non-zero positive "success" error codes. Therefore, you should
always check for success or failure by using either the SUCCEEDED() or FAILED() macros.

Bit 15 of the Code field is the Target Disconnected Flag. If Bit 15 is set, then this indicates that the target device has
been disconnected as a result of invoking the function. The following macro may be used to help test this bit:

#define TARGET DISCONNECTED FLAG 0x8000
When a non-zero HRESULT value is returned, the Facility field will indicate the source of the error.

It is possible to receive the following standard Windows errors (as defined in winerror.h):

E INVALIDARG // One or more arguments is invalid
E _HANDLE // Invalid handle

Additional error return values for each Facility and Code value are defined in Tables 1, 2, 3, and 4.

®
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Table 1. Facility Code 100 Error Description Table

Error Code Error Definition Error Code Error Definition
0x101 Unable to write to Flash. 0x119 Target is not in the HALT state and did not
respond to the query.
0x102 Unable to lock Flash. Ox11A A Flash failure occurred.
0x103 Target device is not halted. 0x11B Not connected to target. (This is a discon-
nect error, so the target disconnected flag
bit will also be set.)
0x104 Invalid path. 0x11C The target is not responding.
0x105 Unable to open COM Port. 0x11D The target reported that the command
failed.
0x106 Unable to download program. Ox1ME Communication port time out.
0x107 Reset failed. Ox11MF Could not clear communication port error.
0x108 Erase failed. 0x120 Error receiving byte.
0x109 Unable to close COM Port. 0x121 Receive Buffer Failure.
0x10A USB Debug Adapter DLL not found. 0x122 Error occurred during purge of communi-
cation port.
0x10B Unable to open USB Debug Adapter. 0x123 Error occurred during firmware update.
0x10C External memory is not supported on this 0x124 A CRC comparison failure has occurred.
device.
0x10D Target device is connected. 0x125 An error occurred during device reset.
0x10E Unknown device. 0x126 This operation is not supported on this
device.
0x10F Invalid target response. 0x127 Flash is locked.
0x110 Invalid arguments. 0x128 An incorrect response has been received.
0x111 Target did not respond and may be dis- 0x129 Valid adapter selection has not been
connected. assigned.
0x112 Target did not respond with enough data. 0x12A The USB Debug Adapter handle is void.
0x113 The communication port is busy. 0x12B USB Debug Adapter unknown function.
0x114 The communication port is not open. 0x12C Flash erase has been cancelled.
0x115 Timer resource not available. 0x12D Part not loaded in XML services.
0x116 Unable to write all the data to the target. 0x12E The MCU product configuration data is
missing information about this device.
0x117 Serial Interface had no new data to return. 0x12F Unable to access MCU product configura-
tion data.
0x118 UART has not been enabled via GPIO 0x130 The version of the device you connected
configuration. to is older than the minimum version sup-
ported.
®
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Table 2. Facility Code 102 Error Description Table

Error Code

Error Definition

0x101

Download cancelled.

0x102

Read failed.

Table 3. Facility Code 103 Error Description Table

Error Code

Error Definition

0x101

A valid adapter has not been defined.

0x102

Target could not be reset.

0x103

Unable to set up and open COM Port.

0x104

Unable to halt the target device.

0x105

Maximum number of breakpoints reached.

0x106

Target configuration failure.

0x107

Bootloader failure.

Table 4. Facility Code 104 Error Description Table

Error Code Error Definition

0x101 Invalid handle.

0x102 Read error.

0x103 Write error.

0x105 Device 1/O failed.

0x106 Error string supplied by Windows.

0x107 Read time out error.

0x108 SN access error.

0x109 Reset response failure.

0x10A TLS invalid.

0x10B Target not connected. (This is a disconnect
error, so the target disconnected flag bit
will also be set.)

0x10C USBHID.DLL not initialized.

0x10D No device selected.

Ox1FF Device not found.
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The GetErrorMsg() function can be used to get a string describing the error so that an application can display a
message with error information.

12.2. GetErrorMsg()
Description: This function returns a string describing an error which has been generated by the DLL.

Supported Debug Adapters: Serial Adapter, USB Debug Adapter

C++ Prototype: extern "C"  declspec(dllexport)
char*  stdcall GetErrorMsg (HRESULT errorCode) ;

Parameters: 1. errorCode - An HRESULT value for an error that should be interpreted.

Return Value: A string description of the errorCode.

13. Known Limitations

Upon invocation of the DLL in the debug mode of a client process, dialog messaging may not function properly.
Dialog messaging provides a client with a way to get instant information that may not otherwise be available.
Dialog messaging supports a progress indicator that provides a client with information on the progress of memory
operations that may take time to complete. Calling into the DLL with a client (in debug version) may cause the DLL
to misinterpret the correct window handle used to display the dialog boxes. The recommended course of action is
to set all functions that have a nDisableDialogBoxes parameter to 1 before calling DLL functions. All
nDisableDialogBoxes parameters default to 0. This problem will not occur in the release mode of a client process.

14. Visual Basic Information

When writing a Visual Basic client, it is important to note that the Interface Utilities DLL is written using Visual C++.
Thus, you must take into account variable type differences between the two languages. Specifically, the VC++
boolean type and the VB boolean type are incompatible. In VC++, TRUE =1 and FALSE = 0, whereas in VB
TRUE = -1 and FALSE = 0. To resolve this issue, you must use an integer instead of a boolean when writing your
VB client and send an integer value 1 for TRUE and integer value O for FALSE.

®
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DOCUMENT CHANGE LIST

Revision 2.2 to Revision 2.3

m Instructions for declaring functions moved to Section
1

m Reference to the SetJTAGDeviceAndConnect()
function moved from Section 9 to Section 10.

m Replaced incorrect function descriptions in the
Section 9 function list.

Revision 2.3 to Revision 2.4

m “Supported Debug Adapter” field added to each
function definition.

m  The following new functions added to support the
USB Debug Adapter: ConnectUSB(),
DisconnectUSB(), USBDebugDevices(),
GetUSBDeviceSN(), GetHIDDLLVersion(),
FLASHEraseUSB(), GetUSBFirmwareVersion(),
SetJTAGDeviceAndConnectUSB()

m  Section 4, “Program Interface Functions” split into 2
sections, creating Section 7, “Target Control
Functions”.

m Section 8, “USB Debug Adapter Communication
Functions” added.

m Added Return Codes 9 and 10 to Table 1, “Return
Codes”.

Revision 2.4 to Revision 2.5
m Pointer format in prototypes corrected for
consistency.

m Std::string types of variables changed to const
char * variables.

m Section 8.3, “GetUSBDLLVersion()” function name
changed from GetHIDDLLVersion to
GetUSBDLLVersion.

m  Section 10.2, “SetJTAGDeviceAndConnectUSB()”
prototype corrected.

Revision 2.5 to Revision 2.6

Revision 2.6 to Revision 2.7
m Added description for new GetDeviceName()
function as Section 4.6 on page 5.

m  Moved function descriptions for
GetSAFirmwareVersion(),
GetUSBFirmwareVersion(), and GetDLLVersion() to
Section 4, “Program Interface Functions”.

Revision 2.7 to Revision 2.8

m Updated Section 4.6 on page 5.
m Updated Section 8.2 on page 11.
e Replaced “dllexport” with “dllimport”.

Revision 2.8 to Revision 2.9
m  Error code return type changed from int_stdcall to
HRESULT_stdcall.

m  New parameter, bPersistFlash, added to Section
"4 1. Download()" on page 4.

m  Section “12. Test Results” replaced with new error
code implementation information.

Revision 2.9 to Revision 3.0

m In Section "7.2. SetTargetHalt()" on page 10, return
value type changed from BOOL to HRESULT with
the function using the new error code
implementation.

Revision 3.0 to Revision 3.1

m Updated "12.1. Error Code Definition" on page 16.

m Updated Table 1, “Facility Code 100 Error
Description Table,” on page 18.

m Updated Table 2, “Facility Code 102 Error
Description Table,” on page 19.

m Updated Table 3, “Facility Code 103 Error
Description Table,” on page 19.

m Updated Table 4, “Facility Code 104 Error
Description Table,” on page 19.

Revision 3.1 to Revision 3.2

m New parameter nLockFlash added to Download() u
function, Section 4.1.
m  GetDLLVersion() function returns a "char*" value
instead of an "int" value, Section 4.5.
®
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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: MCUinfo@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

®
22 Rev. 3.2 @

SILICON LABS




	1. Introduction
	2. Files and Compatibility
	3. Communications Functions
	3.1. Connect()
	3.2. Disconnect()
	3.3. ConnectUSB()
	3.4. DisconnectUSB()
	3.5. Connected()

	4. Program Interface Functions
	4.1. Download()
	4.2. ISupportBanking()
	4.3. GetSAFirmwareVersion()
	4.4. GetUSBFirmwareVersion()
	4.5. GetDLLVersion()
	4.6. GetDeviceName()

	5. Get Memory Functions
	5.1. GetRAMMemory()
	5.2. GetXRAMMemory()
	5.3. GetCodeMemory()

	6. Set Memory Functions
	6.1. SetRAMMemory()
	6.2. SetXRAMMemory()
	6.3. SetCodeMemory()

	7. Target Control Functions
	7.1. SetTargetGo()
	7.2. SetTargetHalt()

	8. USB Debug Adapter Communication Functions
	8.1. USBDebugDevices()
	8.2. GetUSBDeviceSN()
	8.3. GetUSBDLLVersion()

	9. Stand-Alone Functions
	9.1. FLASHErase()
	9.2. FLASHEraseUSB()

	10. Multi-Device JTAG Programming
	Figure 1. JTAG Chain Connection
	10.1. SetJTAGDeviceAndConnect()
	10.2. SetJTAGDeviceAndConnectUSB()

	11. Linking
	12. Test Results
	12.1. Error Code Definition
	Table 1. Facility Code 100 Error Description Table
	Table 2. Facility Code 102 Error Description Table
	Table 3. Facility Code 103 Error Description Table
	Table 4. Facility Code 104 Error Description Table

	12.2. GetErrorMsg()

	13. Known Limitations
	14. Visual Basic Information
	Document Change List
	Contact Information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


