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Library for Windows 95/98 /2000 / NT

MercLib.DLL

Version 2.10, 2001-12-02

Function Contents of MerLib210.DLL :
Drdinal Entr+s Point Name

o033’y agooooooo MCRS_EOF

go3a ao01f068 MCRS_clear input
o033 agooooooo MCRE_close

ooo1 O001f0h4 MCES_getChar
003k aoooooon MCRS_getDLLversion
onz3 o001£128 MCRS_getMacro
ao0d aooooooo MCRS_getPos

ooof oo01flfe MCRES_getPosErr
o013 agooooooo MCRS_getQuery
001k O001f£2f8 MCRS_get3TH

ooos agooooooo MCRES_getitring
aoovy O001f344 MCES_getStringCR
aoons aooooooo MCRS_get3tringTerm
o011 O001f45: MCRES_getVal

ao1v aooooooo MCRS_initHetwork
oolf ooo1£s10 MCRE_moved

oozl agooooooo MCRES_moveR

go1s O001£5h4 MCRS_mowving

o031 agooooooo MCRES_open

o015 O001f 3k MCRES_select

aoos aooooooo MCRS_sendChar
000k O001fsf4 MCRS_sendString
ao3s aooooooo MCRS_setBuffer
onzs O001£954 MCRE_set_device
001d agooooooo MCES_waltStop

This 32 bit Windows Library allows to communicate with the Mercury Controller via
RS-232 Com ports 1 through 6.

The baud rate used is 9600.
The name of the DLL is : MercLib210.DLL, dated 2001-12-02
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For Delphi Programmers
Declaration of functions: (Pascal style)
//**************************************************************
/1 File name : MercLib_def. PAS
/'l 1DE . Del phi 32
/1 Purpose Type declarations for MercLib. DLL Mercury DLL
I
/1 te : 2001-12-02
//**************************************************************
const
ExtLib = ' MercLi b210. DLL' ;
LF = #10;
CR = #13;
/1l Error Base Codes
EBC init = 16;
EBC set Buf fer = 32;
EBC ECF = 48;
EBC get Char = 64;
EBC _getstring = 80;
EBC _sendChar = 96;
EBC_sendstring = 112;
EBC_sendstringE = 128;
/1l Error codes
ERR readfile = 1;
ERR witefile = 2;
ERR timeout = 3;
ERR_ | ength = 4;
ERR content = 5;
ERR _Get CormfSt at e = 6;
ERR_Set Cormttate = 7;
ERR_Pur geComm = 8;
ERR_Port Nunber = 9;
ERR_hnadl e = 10;
R R R e R
/1 Function Declarations
R e R T R R
/] Case sensitive witing required !!
function MCRS open(portnunber:byte; baudrate:integer):integer;
stdcall external ExtLib; //index 50
function MCRS cl ose: i nteger;
stdcall external ExtLib; // index 52
function MCRS setBuffer:integer;
stdcall external ExtLib; // index 54
function MCRS _sendString(pCrd: pChar):integer;
stdcall external ExtLib; // index 12
function MCRS _noveA(axi s, position:integer):integer;
stdcall external ExtLib; // index 32
function MCRS noveR(axis,shift:integer):integer;
stdcall external ExtLib; // index 34
function MCRS get Pos:integer;
stdcall external ExtLib; // index 14
function MCRS _get PosErr:integer;
stdcall external ExtLib; // index 16
function MCRS get Val (query:integer):integer;
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stdcall external ExtLib; // index 18

function MCRS _get Query(pCnmd, psRead: PChar) : i nt eger;
stdcall external ExtLib; // index 20

function MCRS get StringCR(psRead: PChar):integer;
stdcall external ExtLib; // index 8

function MCRS get String(psRead: PChar; W ang: word) : i nt eger;
stdcall external ExtLib; // index 4

function MCRS _get Macr o(macrono: i nt eger; pMacro: PChar) : i nt eger;
stdcall external ExtLib; // index 36

functi on MCRS_novi ng: i nt eger;
stdcall external ExtLib; // index 26

functi on MCRS_i nitNetwor k( maxAxi s: i nteger):integer;
stdcall external ExtLib; // index 24

functi on MCRS_sel ect (newAxi s:integer):integer;
stdcall external ExtLib; // index 22

functi on MCRS_set_devi ce(newAxi s: i nteger):integer;
stdcall external ExtLib; // index 38

functi on MCRS_cl ear _i nput:integer;
stdcall external ExtLib; // index 58

functi on MCRS_EOF: i nt eger;
stdcall external ExtLib; // index 56

function MCRS _get STB(byteno:integer):integer;
stdcall external ExtLib; // index 28

function MCRS wait Stop:integer;
stdcall external ExtLib; // index 30

function MCRS get DLLversion:integer;
stdcall external ExtLib; // index 60
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For VC++ Programmers

Declaration of error codes and functions: (C style)

[

/1 Error Base Codes

#define EBC init 16;

#defi ne EBC setBuffer 32;
#defi ne EBC_EOF 48;

#def i ne EBC get Char 64;
#defi ne EBC getstring 80;
#def i ne EBC sendChar 96;
#defi ne EBC sendstring 112;
#defi ne EBC sendstringE 128;

[

/!l Error Ofset Codes

#define ERR readfile 1;
#define ERR witefile 2;
#defi ne ERR ti nmeout 3;
#define ERR | ength 4;

#defi ne ERR content 5;
#defi ne ERR CGet Cormftt ate 6;
#defi ne ERR Set Cormfttate 7;
#def i ne ERR _Pur geComm 8;
#defi ne ERR_Port Nunber 9;
#defi ne ERR _handl e 10;

[[wmmmmmmemee

int _ stdcall
int _ stdcall
int _ stdcall

WORD _ stdcall

nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall
nt _ stdcall

MCRS open(BYTE Port Nunber, int baudrate);
MCRS cl ose(void);
MCRS set Buf f er (voi d) ;

MCRS_ECOF(voi d) ;
MCRS cl ear _i nput (voi d);
MCRS _sendChar (char *character);
MCRS_sendStri ng(char *conmmand_string);
MCRS_noveA(int axis, int position);
MCRS_nmoveR(int axis, int shift);
MCRS get Char (char *character);
MCRS get String(char *report, WORD count);
MCRS get Stri ngCR(char *report);
MCRS get Macr o(i nt nmacno, char *report);
MCRS _get Pos(voi d);
MCRS get PosErr (voi d);
MCRS_get Val (i nt query);
MCRS get Query(char *command, char *report);
MCRS_novi ng(voi d) ;
MCRS wai t St op(voi d);
MCRS get STB(i nt byt enunber) ;
MCRS get DLLver si on(voi d);
MCRS i ni t Net wor k(i nt nmaxAxis);
MCRS sel ect (i nt newAxi s);
MCRS set devi ce(i nt newAxi s);

Release 2.10
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General Programming Notes

Example 1

Assuming you have one Mercury set to Address 0 (this is device #1) connected to
COM-port 2. Your application may start as follows:

nErr = MCRS_open(2,9600) // when starting the application, open the COM port
nErr = MCRS_set_device(1) // activate device #1 ( Mercury with address set to 0)
nErr = MCRS_sendString("DP120") // set p-term parameter to 120

add here all other p-i-d servo parameter settings

nErr = MCRS_sendString("SV56000")  // set velocity to 56000 counts/s
nErr = MCRS_sendString("SA450000") // set acceleration to 450,000 couts/s
nErr = MCRS_moveR(1,50000) /l move Mercury #1 for 50,000 counts

add here all further commands

MCRS_close // before terminating the application close the COM port

Example 2

Assuming you are using COM port #1 and you have three Mercurys connected:
one at address O (this is device #1), another at address 3 (this is device #4) and a
third one at address 4 (this is device #5). Note that the functions request device
numbers (running from 1 to 16) and not the physical address (running from O to
15) for axis specification.

Your application may start as follows:

nErr = MCRS_open(1,9600) // when starting the application, open the COM port
nErr = MCRS_initNetwork(5) // scan all network devices starting with device #5 down to
device #1.

nErr = MCRS_select(1) // select device #1

nErr = MCRS_sendString("DP120") // set p-term

nErr = MCRS_sendString("DI15") // set i-term

nErr = MCRS_sendString("DD300") // set d-term

nErr = MCRS_sendString("SV56000")  // set velocity to 56000 counts/s

nErr = MCRS_sendString("SA450000") // set acceleration to 450,000 counts/s

nErr = MCRS_select(4) // select device #4

nErr = MCRS_sendString("DP120") // set p-term

nErr = MCRS_sendString("DI15") // set i-term

nErr = MCRS_sendString("DD300") // set d-term

nErr = MCRS_sendString("SV56000")  // set velocity to 56000 counts/s

nErr = MCRS_sendString("SA450000") // set acceleration to 450,000 counts/s

nErr = MCRS_select(5) // select device #1

nErr = MCRS_sendString("DP120") // set p-term
nErr = MCRS_sendString("DI15") // set i-term
nErr = MCRS_sendString("DD300") // set d-term
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nErr = MCRS_sendString("SV56000")  // set velocity to 56000 counts/s
nErr = MCRS_sendString("SA450000") // set acceleration to 450,000 counts/s

nErr = MCRS_moveR(1,50000) / move Mercury #1
nErr = MCRS_moveR(4,-150000) /I move Mercury #4
nErr = MCRS_moveR(5,-400000) / move Mercury #5

add here further commands of your program

MCRS_close // before terminating the application close the COM port

Function Reference

Handling COM port

int MCRS_open(BYTE PortNumber, int baudrate)

This function initializes the COM port according to the Mercury requirements.
PortNumber represents the number of the COM port and ranges from 1 to 6.

Ordinal index: 50

Input: port number (byte), range 1...6
baudrate (integer), valid rates: 9600 and 4800
(use baudrate 9600)

Return: Errorcode
0 =no error
20 = timeout error
25 = wrong port number
26 = handle error
22 = get comm state error
23 = set comm state error

int MCRS_close(void)

This function disables the com port that was opened by MCRS_open().
Ordinal index: 52

Input: void
Return: Errorcode
0 = no error

1 = function failed

int MCRS_setBuffer(void)
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This function defines input and output buffers for communication in cases where
OS default settings are not enough. Most applications do not need that function.

Ordinal index: 54

Input: void
Return: Errorcode
0 = no error

32 = function failed

WORD MCRS_EOF(void)

This function returns the number of bytes available in the communication input
buffer. If This function returns 0, there is nothing to read.

Ordinal index: 56
Input: void

Return: Number of bytes in the input buffer.

int MCRS_clear_input(void)

This function clears all bytes in the input buffer.
Ordinal index: 58

Input: void
Return: errorcode
0 = no error

1 = function failed

Send to Mercury

int MCRS_sendChar(char *character)

This function transfers one character to Mercury.
Ordinal index: 10

Input: pointer to character
Return: Errorcode:
0 = no error

98 = write error
100 = length error

int MCRS_sendString(char *command_string)

This function transfers a command string to the Mercury. The command string
may contain a single command or any compound command up to a length of 240
characters.
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Ordinal index: 12

Input: pointer to command string
Return: Errorcode:
0 = no error

114 = write error
116 = length error

int MCRS_moveA(int axis, int position)

This function moves one motor to the indicated position.

Ordinal index: 32
Input: axis : integer
position : integer

Return: Error code:
0 =no error
1 = error: wrong axis number
2 = error: axis not connected
3 = error: send string

int MCRS_moveR(int axis, int shift)

This function moves one motor relative to the current position by shift counts.

Ordinal index: 34
Input: axis : integer
shift : integer

Return: Error code:
0 =no error
1 = error: wrong axis number
2 = error: axis not connected
3 = error: send string

Get from Mercury

int MCRS_getChar(char *character)

This function reads one character from the com port input buffer.

Ordinal index: 2
Input: pointer to character
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Return: Errorcodes:
0 = no error
65 = read file failed
67 = timeout error

int MCRS_getString(char *report, WORD count)

This function reads count characters from the input buffer. This function can be
used if the number of characters available is known. If count is larger than the
number of characters in the buffer, a timeout error occurs.

Ordinal index: 4

Input: report : pointer to character buffer
count : number of characters to be read

Return: Errorcodes:
0 =no error
81 = read file failed
84 = not enough characters received, timeout error

int MCRS_getStringCR(char *report)

This function reads a string of characters until a carriage return is received. This
allows to retrieve a complete report command from the Mercury independent of its
length.

Ordinal index: 8

Input: report : pointer to character buffer
Return: Errorcodes:
0 = no error

65 = read file failed
67 = timeout error
255 = got nothing, may be timeout

int MCRS_getMacro(int macrono, char *report)

This function reads one macro string.

Ordinal index: 36

Input: macno : number of macro to be read
report: macro content

Return: Errorcodes:
0 = no error
1 = no macro available at this index number
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int MCRS_getPos(void)

This function reads the current motor position in encoder counts and delivers it as
an integer value. This function can be called any time, also on the fly.

The returned value is also used as error indicator.

Ordinal index: 14
Input: void

Return: current position value or errorcode:
2.147.483.647 = content error
2.147.483.646 = getString error
2.147.483.645 = sendString error
2.147.483.644 = conversion error

int MCRS_getPosErr(void)

This function reads the current motor position error (difference of motor position
to profile position) in encoder counts and delivers it as an integer value. This
function can be called any time, also on the fly.

The returned value is also used as error indicator.

Ordinal index: 16
Input: void

Return: current position error value or errorcode:
2.147.483.647 = content error
2.147.483.646 = getString error
2.147.483.645 = sendString error

int MCRS_getVal(int query)

This function reads the current value of one of the requested parameters as
integer. This function can be called any time, also on the fly.

The returned value is also used as error indicator.

Ordinal index: 18

Input: query: id number of parameter requested:
1 = TP : current motor position
2 =TT : target position
3 = TF : profile following error
4 = TE : distance to target
5=TY : programmed velocity
6 = TL : programmed acceleration
7 = GP : programmed p-term
8 = Gl : programmed i-term
9 = GD : programmed d-term
10 = GL : programmed integration limit

Return: current position error value or errorcode:
2.147.483.647 = content error
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2.147.483.646 = getString error
2.147.483.645 = sendString error

int MCRS_getQuery(char *command, char *report)

This function reads the requested string. The command string must be a tell-
command, otherwise an timeout occurs.

Ordinal index: 20

Input: command: pointer to command string
report: character array
Return: errorcode:
0: no error

>0: error during execution

Mercury Status Reporting

int MCRS_moving(void)

This function returns a value indicating whether the motor is moving or not.
Ordinal index: 26

Input: void

Return: statuscode :
0 = not moving
1 = moving

—1 = error : content
—2 = error: query

int MCRS_waitStop(void)

This function waits until the motor trajectory has been completed.
Ordinal index: 30

Input: void
Return: errorcode :
0 = no error

1 = error during execution

int MCRS_getSTB(int bytenumber)
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This function reads the requested status byte. There are 6 status bytes available.
For meaning of the bits see MS67E operating manual.

Ordinal index: 28
Input: bytenumber: identification of byte to be read, range 1..6

Return: statuscode:
positive number: statusbyte as integer
—1 = error content
—2 = error query
-3 = error: parameter out of range

Mercury Network

int MCRS_initNetwork(int maxAxis)

This function is used to initialize a Mercury network. even if only one Mercury is
connected, this function has to be called.

This function assigns logical addresses and allows to access individual controllers
by the MCRS_select function.

The function scans all addresses, starting with the highest address maxAxis down
to address 1 and registers all controllers found. If you do not know which
addresses the controllers are set to, call the function with maxAxis = 16 to find all
addresses possible (valid addresses range from 1 to 16, this differs from the
physical address setting that goes from 0 to 15)

The function takes some 400 ms for each address to be checked. So if you have
only one Mercury at address 0 (physical) connected, then call the function with
maxAxis = 1. The maxAxis parameter shall have the value of the highest Mercury
address in the network (this is physical address setting + 1).

Ordinal index: 24
Input: maxAxis, range 1 to 16

Return: statuscode:
0 = no controller found
positive number = binary number of addressed controllers
negative number = error code

Note: This function takes about (maxAxis * 0.4 seconds) to finish

int MCRS_select(int newAxis)

This function activates one of the Mercury controllers in a daisy chain network.
The selected controller is the only one who can be talked to and who can talk.
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Each controller has its individual address setting from 0 to 3 (physically).For more
convenience, the range of the newAXxis variable ranges from 1 to 16.

Ordinal index: 22

Input: newAXxis: axis to be selected, range 1 to 16
Return: errorcode:
0 = no error

1 = axis not in range
2 = axis not connected

int MCRS_set_device(int newAxis)

This function sends the address code for the specified device. The function does
not check whether the axis is registered by initNetwork. This function can be used
to re-address a device that was temporary disconnected or accidentally reset.
Also when using just one Mercury at the port, then set this to communication by
this command.

Ordinal index: 38

Input: newAXxis: axis to be selected, range 1 to 16
Return: errorcode:
0 = no error

int MCRS_getDLLversion(void)

This function returns an integer that represents the version of the DLL used.
Version 2.10 delivers the value 210.

Ordinal index: 60
Input: void

Return: version number

v
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