BIS M-870 Handheld Driver User’'s Manual B A L L U I_' I_'
Driver Ver.: 2.4.0.0 (01/03/2019)

BIS M-870 handheld driver for Windows CE 6.0
User’s Manual



BIS M-870 Handheld Driver User’'s Manual B A L L U F I_'
Driver Ver.: 2.4.0.0 (01/03/2019)

Table of content

T INrodUCHION ... 3
2 Additional files to the Project...........ccccociiiiiii 4
3 Header files. ... e 5
K Tt B =1 1] == T = o o PP 5
4 Driver functions in detailS .......ccciieeiiieiiieiiieiirci e e e n e rnas 5
4.1 BIS _ComMPOMSIAtE. . .uueii i e ————————— 5
4.2 BIS_OPENCOMPOIL ..ot e e e e e e e e e e e e 5
4.3 BIS _OPENREAAET ..ot e 6
4.4 BIS ClOSEREAUET ..ot e e e e et e e e e a e et e e e e s 6
4.5 BIS _ClOSECOMPOIT ... ..ttt e e e e e e e e e e e e e e e e e e e aeabaa e eeaaas 6
4.6 BIS INIREAAET .....cooeiiiiii e 6
o A = | S T = Y= To | D= | - 7
4.8 BIS_ReadTagUID ... nnnne 7
4.9 BIS WHIHEDaAta ....ccoviiiii i e 7
4.10 BIS _WHEPAEIN ..o e e e e 8
o I = T a1 4 7= =T 7= 4 = S 8
4.12 BIS_RESEIREAUEN ... et 8
4.13 BIS_ChangeTagKeY .....ccicceiiiiiiiiiie et e e e e e e e e e e et e e aaaeas 8
4.14 BIS_ChangeREAUEIKEY........coouiuiiiiii it e a e e e 9
4.15 BIS_ANtenNNaPOWEION ... ..ot e e et a e 9
4.16 BIS_ANtennaPowerOff... ... o e e 9
417 BIS _GetDIIVEISION ...uuu it e e e e e e e e e e e e e e e e e e aa e 10
418 BIS _GetLASIEITOr ....veeiii e e 10
4.19 BIS_GetLastErrorTexXt. . ..ccoo oo e e 10
I = T S U T o =T U] 10
4.21 BIS_RELOAAUSB ... ..o e 11
4.22 BIS _PowerOffRWHEAA...........ouuriiiiii e 11
4.23 BIS_PowerONRWHEAA..... ... 11
4.24 BIS_GetVersioNRWHEAA............nieee e e 11
4.25 BIS _ReaderSKIPCYCIES......cooieeiiiiiee et e e 12
4.26 BIS_GetDataCarriErSIiZe .........ouuuuiii i 12
5 Usage of the driver (eXamples)......cccccummmimimiimmeiimssiisss s, 12
o0t B Y o T= T = 111 ISR 12
5.2 0Open aBIS module 0N POM........coooii e eaeaes 12
5.3 Read fromthe COde tag ......ccooviiiiiiiiiie e 13
54 Write t0the COAE tag....uuuui i e 13
5.5 Read UID Of the COUE taG .....uuuuieiiiiiiiiiiiiiiiiiii ettt e e e e 13
5.6 Change Key Of the COdE Tag ......uuuuuuuimiiiieiiiiiiiiiiie ittt e e e e e eeeeeeeas 13



BIS M-870 Handheld Driver User’s Manual B A L L U ——
r r

Driver Ver.: 2.4.0.0 (01/03/2019)

1 Introduction

BIS_M_WinCE_DLL.dIl is a driver, written for BIS M-870, which covers the user's command set of Balluff
Dialog protocol and also provides some extra functionality to the user under Windows CE environment.
The driver is written in native C++ code and designed for Windows CE 6.0. The functions are exported in
C format, ignoring name-mangling.

It is prepared for use of 2 virtual communication ports (VCP), which has the driver from Silabs.
(https://www.silabs.com)

The Read/Write head module connects to the handheld via USB port, thus the functions of the USB Host
(like open, close, read, write etc.) is reached through function-calls of the provided USB driver interface
(SIUSBXP_LIB.dII).

Implemented command set of Balluff Dialog:

e ReadData — read data from data carrier

o WriteData — write data to data carrier

o  WritePattern — write a constant character to the data carrier

e ReadTagID —read UID of the data carrier

e [nitDataCarrier — init data carrier for CRC16

e InitReader — set configuration of the processor

e ResetReader — reset read/write processor

e ChangeTagKey — change the key of the reader or the data carrier

e ChangeReaderKey — change the key of the reader or the data carrier

o AntennaPowerOn — turns on power of the antenna of the read/write head

o AntennaPowerOff — turns off power of the antenna of the read/write head

e GetVersionRWHead - Require the version string of the head's firmware, and returns, which kind of
protocol is used ("008" or "010").

There are other functions which are not part of the Balluff Dialog protocol, but can be called via the driver:

e ComPortState — gets the state of the COM port (open, closed, exist etc.)

e  OpenCOMPort — opens the port

e CloseCOMPort - closes the port

e OpenReader — initializes and tests the read/write head

e CloseReader — closes the read/write head

e GetDLL Version — gets the version info of the driver (version, release date, BIS system type)
e GetlastError — gets the error number of the last error within the driver

e GetlLastErrorText — gets the error number and text of the last error within the driver

e PowerOffRWHead — turns off the power of the USB port, thus the RW head

o PowerOnRWHead - turns on the power of the USB port, thus the RW head

e UnloadUSB - close the USB port, but keeps the connection handle to opened BIS

e ReloadUSB - re-opens the USB port to use the original connection handle

e ReaderSkipCycles - close the read/write/tag initialization threads, by skipping the inner cycles.
e GetDataCarrierSize — gets the size of the data carrier.
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2 Additional files to the project

As it was mentioned before, the driver uses USB driver from Silabs. Thus the USB driver has to be added
to the project:

e SIUSBXP.dII USB driver from Silabs under Windows CE 6.0
e SIUSBXP_LIB.dIl USB driver interface

This driver is written specially for pocket PC from Zebra Technologies (PSION Teklogix). When user turns
on the PC, the USB port is not powered, thus the driver has to power on the port. In order to user can
access the API collection of PSION WorkaboutPro he has to add the following file to the project as well:

o  PtxSdkCommon.dll this is a library, containing API functions of PSION WAP

In order to user can use the functions of BIS M-870 reader, he has to add the driver and the appropriate
headers to the project:

e BIS M _WinCE_DLL.dll BIS M-870 driver for Windows CE 6.0
e BIS M WinCE_DLL.lib Static library to link the functions in the driver
e BISReader.h Contains function, type and return value declarations to BIS

M-870 reader

At runtime user needs only 4 files: SIUSBXP_LIB.dII, which is an API collection to SIUSBXP.dIl driver.
(SIUSBXP.dIl has to be installed in Windows folder), PtxSdkCommon.dll and BIS_M_WinCE_DLL.dII.
An additional file is needed (SIUSBXP.reg) which will create the entries for the USB driver in the Registry.

We recommend using Microsoft Visual Studio 2005 or higher to develop RFID applications for mobile
devices. Visual Studio maintains mobile solutions from Professional version!

Before starting of development, Psion Teklogix Mobile Devices SDK for Windows® CE .NET CE 6.0 has
to be installed (Find in this SDK or download from the homepage of Zebra Technologies:
PlatformCE600.msi).

Then in Visual Studio the PsionTeklogixCE600 (ARMV4I) has to be selected as solution platform. Target
platform is PsionTeklogixCE600 ARMV4I Device. These options allow the developer to develop against
the appropriate hardware and environment running on PSION WorkaboutPro4. (See picture below.)

ow Help
Release + PsionTekloginCES00 (ARMY » | [§
PsionTeklogixCES00 ARMVAL Devic - 'ZI]; tﬂ -
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3 Header files

Only one header file has to be added to the project; BISReader.h.

3.1 BISReader.h

This header contains the function declarations to use BIS M-870 reader and all the BIS M-870 related
types, structures, enumerations and macros (definitions). All Balluff Dialog error codes and driver-related
error codes are defined here.

User also has to add BIS_M_WinCE_DLL.lib static library to the project. This library file links the declared
functions to the driver.

4 Driver functions in details

The user communicates with the BIS module via the function calls of the driver. The following chapter
describes these functions.

In order to the user can use the drivers functionalities, he has to open a port with BIS OpencoMPort and
open the BIS module with BIS OpenReader. When functions return without error, user has a valid
connection handler with which he can access the functions.

User should never change this connection handler manually, because he can'’t call the other functions
after that.

The following section contains the list of the exported functions.

4.1 BIS_ComPortState

Checks the status of the given port.
Prototype: int BIS ComPortState (UINT PortNumber)
Parameters: 1. PortNumber — the number of the USB port (virtual COM port)
Return value: = ERR COMPORT NOT EXIST
ERR COMPORT USED

ERR_COMPORT CLOSED
ERR_UNKNOWN

4.2 BIS_OpenCOMPort

Opens the given port and gives back a Connection Handle.
Prototype: int BIS OpenCOMPort (UINT PortNumber, CONNHND& ConnHnd)

Parameters: 1. PortNumber — the number of the USB port
2. ConnHnd - pointer to a connection handle parameter
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Return value:  ERR COMPORT CLOSED
ERR _COMPORT OPENED

4.3 BIS_OpenReader

Opens the BIS module on the previously opened port and sets the Connection Handle.

Prototype: int BIS OpenReader (CONNHND& ConnHnd, bool bCRC16, UINT
uiDataCarrierType)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. bCRC16 — true if the BIS module is set to use CRC16 check

3. uiDataCarrierType — defines which data carrier types can be used for the reader

Return value: = ERR READER OPENED
ERR READER CLOSED

4.4 BIS_CloseReader

Closes the opened BIS module, accordingly the Connection Handle.
Prototype: int BIS CloseReader (CONNHND& ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle variable

Return value: ERR READER CLOSED
ERR _READER OPENED

4.5 BIS_CloseCOMPort

Closes the opened port, accordingly the Connection Handle.
Prototype: int BIS CloseCOMPort (CONNHND& ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle parameter

Return value: = ERR COMPORT CLOSED
ERR_COMPORT_ OPENED

4.6 BIS_InitReader

Sets some parameters of the given opened BIS module, accordingly the Connection Handle.

Prototype: int BIS InitReader (CONNHND& ConnHnd, bool bCRC16, UINT
uiDataCarrierType)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. bCRC16 — set the module to use CRC16 check
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3. uiDataCarrierType — set the module to use the chosen data carrier types

Return value:  ERR NOERROR
ERR_READER INIT FAILED

4.7 BIS_ReadData

Reads data from the data carrier, starting from the given address in the given length; accordingly the
Connection Handle.

Prototype: int BIS ReadData (CONNHND ConnHnd, UINT uiStartAddr, UINT
Datalength, TCHAR* szDataBuffer)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. uiStartAddress — start address of the data carrier to read from
3. Datalength — number of bytes to read (max. size of the szDataBuffer)
4. szDataBuffer — pointer to the data buffer where the data arrives back; Unicode
characters

Return value:  ERR NOERROR
ERR_READ

4.8 BIS_ReadTagUID
Reads the ID and type of the data carrier; accordingly the Connection Handle. It also indicates if the data
carrier is not presented.

Prototype: int BIS ReadTagID (CONNHND ConnHnd, DATACARRIERINFO& DCInfo )

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. DClInfo — reference to the structure where the data carrier information will be stored

Return value: = ERR NOERROR
ERR_READ

4.9 BIS_WriteData

Writes data to the data carrier, starting from the given address in the given length; accordingly the
Connection Handle.

Prototype: int BIS WriteData (CONNHND ConnHnd, UINT uiStartAddr, TCHAR*
DataToWrite, UINT Datalength)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. uiStartAddress — start address of the data carrier to write from
3. DataToWrite — user data to write onto the data carrier; Unicode characters
4. Datalength — the number of the desired bytes to write (max. size of DataToWrite)
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Return value:  ERR NOERROR
ERR_WRITE
4.10 BIS_WritePattern

Writes a constant character to the data carrier, starting from the given address in the given length;
accordingly the Connection Handle.

Prototype: int BIS WritePattern (CONNHND ConnHnd, UINT wuiStartAddr, UINT
Patternlength, TCHAR Pattern)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. uiStartAddress — start address of the data carrier to write from
3. Patternlength — the number of the bytes to write
4. Pattern — character which contains the pattern; Unicode

Return value: = ERR NOERROR
ERR WRITE

4.11 BIS_InitDataCarrier

Initializes a data carrier with all 0 hex values, preparing it for use of CRC16; accordingly the Connection
Handle.

Prototype: int BIS InitDataCarrier (CONNHND ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle parameter

Return value: = ERR _NOERROR
ERR_DATACARRIER INIT FAILED

4.12 BIS_ResetReader

Resets the given BIS module, accordingly the Connection Handle.
Prototype: int BIS ResetReader (CONNHND ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle variable

Return value:  ERR NOERROR
ERR_UNKNOWN
ERR_HEAD COMMUNICATION
ERR_NO_ANSWER
ERR_READ

4.13 BIS_ChangeTagKey

Changes the key of the data carrier in front of the BIS read/write head; accordingly the Connection
Handle.
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Warning! If the code tag has a different key than the read/write head, the function fails.
Prototype: int BIS ChangeTagKey (CONNHND ConnHnd, TCHAR* NewKey)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. NewKey — pointer to the new key data array

Return value: = ERR _NOERROR
ERR _WRITE

4.14 BIS_ChangeReaderKey

Changes the key of the BIS read/write head; accordingly the Connection Handle.
Warning! After call of this function, only code tags which have the same key as the read/write head can be
accessed.

Prototype: int BIS ChangeReaderKey (CONNHND ConnHnd, TCHAR* wNewKey)

Parameters: 1. ConnHnd — pointer to a connection handle variable
2. NewKey — pointer to the new key data array

Return value: = ERR NOERROR
ERR _WRITE

4.15 BIS_AntennaPowerOn

Turns on the power of the given BIS module, accordingly the Connection Handle.
Prototype: int BIS_ AntennaPowerOn (CONNHND ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle parameter

Return value:  ERR NOERROR
ERR_TURN_ ON_ANT

4.16 BIS_AntennaPowerOff

Turns off the power of the given BIS module, accordingly the Connection Handle. When user turns off the
antenna, the power consumption drops down dramatically, thus saves energy.

Prototype: int BIS AntennaPowerOff (CONNHND ConnHnd)
Parameters: 1. ConnHnd — pointer to a connection handle parameter

Return value:  ERR NOERROR
ERR_TURN OFF ANT
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4.17 BIS_GetDIIVersion

Retrieves information about the driver, such as date of release, version, BIS system type.
Prototype: int BIS GetDLLVersion (BISVERSION& Version)

Parameters: 1. Version — pointer to the structure where the information will be stored
Return value: ERR DLL VERSION EXIST (notan error)

4.18 BIS_GetLastError

Gives back the last error number after a function fails.
Prototype: int BIS GetLastError ()
Parameters: -

Return value: The appropriate error number.

4.19 BIS_GetLastErrorText

Gives back the last error as a character array after a function fails.
Prototype: int BIS GetLastErrorText (TCHAR* err str)
Parameters: err_str — pointer to the error text.

Return value: The appropriate error number.

4.20 BIS_UnLoadUSB

Closes the USB port, but keeps the Connection Handle for later use. This function has to be called before
the Pocket PC goes to Suspended mode, because it powers off the USB port. If the port stays opened,
Windows stores its handle, and after the user turns on the PSION, he can’t access the previously opened
port. During a USB device enumeration user can find 2 devices, although only 1 exists in the Windows
system.

Prototype: int BIS UnLoadUSB (CONNHND ConnHnd)
Parameters: 1. ConnHnd — the connection handle parameter

Return value:  ERR NOERROR
ERR_UNLOAD USB
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4.21 BIS_RelLoadUSB
Re-opens the USB port accordingly the Connection Handle. This function has to be called after the Pocket
PC comes back from Suspended mode. This function re-opens the previously opened USB port, thus user
can communicate with the same BIS M-870 module, without going through again the opening procedure.
Prototype: int BIS ReLoadUSB (CONNHND ConnHnd)

Parameters: 1. ConnHnd — the connection handle parameter

Return value:  ERR NOERROR
ERR_RELOAD USB

4.22 BIS_PowerOffRWHead

This functions turns off the power on USB port, thus powers off the BIS-870 module.
Prototype: int BIS PowerOffRWHead ()

Parameters: -

Return value: = ERR NOERROR

4.23 BIS_PowerOnRWHead

This functions turns on the power on USB port, thus powers off the BIS-870 module.
Prototype: int BIS PowerOffRWHead ()

Parameters: -

Return value: = ERR NOERROR

4.24 BIS_GetVersionRWHead
Require the version string of the head's firmware, and returns, which kind of protocol is used ("008" or
llO10ll).

Prototype: int BIS GetVersionRWHead (CONNHND ConnHnd, TCHAR* ver str)

Parameters: 1. ConnHnd — pointer to a connection handle parameter
2. ver_str — pointer to the version text.

Return value: = ERR NOERROR 008
ERR_NOERROR 010
error codes
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4.25 BIS_ReaderSkipCycles

This functions closes the read/write/tag initialization threads, by skipping the inner cycles.
Prototype: int BIS ReaderSkipCycles ()

Parameters: -

Return value: error codes

4.26 BIS_GetDataCarrierSize

Retrieves information about the BIS data carrier, such as the size of useable user memory..

Prototype: int BIS OpenReader (UINT uiDataCarrierType, bool DbCRC16, UINT&
uiSize)
Parameters: 1. uiDataCarrier Type — which data carrier types is asked for

2. bCRC16 — true if the BIS module is set to use CRC16 check
3. uiSize — reference to the integer where the size will be stored

Return value: = ERR NOERROR

S Usage of the driver (examples)
In the following chapter the reader can find some code snippets, how to use the driver properly.

5.1 Preparation

Include the main header (BISReader.h), which contains the driver related definitions and the driver
function declarations.

#include "BISReader.h"

Before user can use the driver, he has to declare a variable type of CONNHND. This is a connection
handler, which contains information about the opened device on the port.

CONNHND MyConnection;

5.2 Open a BIS module on port
Before user can use a BIS module, he has to open the port and the given device. Open the device on port

1, as the USB port can be found on this.

BIS OpenCOMPort (1, MyConnection);
BIS OpenReader (MyConnection, CRC16 NO, BIS CT AllTypes);
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5.3 Read from the code tag

Create a DataBuffer, type of TCHAR to store the retrieved data, and then call the appropriate function.
TCHAR DataBuffer[1025];
BIS ReadData (MyConnection, 0, 1024, ReceivedData);

For parameter details, see chapter 4.

5.4 Write to the code tag

BIS WriteData (MyConnection, 0, L”Text to write”, 13);

The data has to be Unicode character string! The last parameter indicates how many characters are in the
buffer; less can be given, but more may cause runtime errors!

5.5 Read UID of the code tag

Define and initialize a DCInfo buffer, type of DATACARRIERINFO to store the tag information, and then
call the appropriate function.

DATACARRIERINFO DCInfo = {0};

BIS ReadTagID (MyConnection, DCInfo)

For parameter details, see chapter 4.

5.6 Change key of the Code Tag

Call the appropriate function with the new key which has to be 6 characters.

BIS ChangeTagKey (MyConnection, L"NEWKEY");
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