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PCD2.H150 FBs for PG3

Complementary to the PCD2.H150 manual – edition 26/761 E

Function Blocks (FBs)

The standard PG3 programming tools are used to create a user program to manage the PCD2.H150 SSI interface module.

The FBs can be obtained on diskette using reference PCD9.H15E1.

Since motion control tasks always concern sequential processes, it is preferable if user programs are written in GRAFTEC, while individual steps and transitions are edited IL with FB's. User programs, however, can also be written purely in BLOCTEC.

*)
For PCD2 a firmware version 'V004' (June 1996) or later (see page 13 "Timeout") is to be used.
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Subject to technical changes

Programming in IL with FB’s

The IL package

The diskette order reference is PCD9.H15E.

This package contains file D2H150FB.ZIP. It consists of 5 files for use with SAIA PG3:

1. D2H150FB.SRC

(read-only file)

2. D2H150FB.EXT

(read-only file)

3. D2H150FB.MBA

4. H150EX2.SRC

5. README.TXT

For the user, the only other important file apart from the actual user program is the file "D2H150FB.MBA". With the other files it is important that they should be installed in the right places and are called correctly.

D2H150FB.MBA
(MBA = Module Base Address). This file contains the base addresses of individual PCD2.H150 modules. This file can be modified by the user. 


It must be copied to the current project directory.

D2H150FB.EXT
This file contains all symbol definitions for the user. It must be copied to the current project directory.

This file must be incorporated into the user program with assembler directive "$include":
This file must not be modified by the user.

D2H150FB.SRC
The file contains the FB source code. It must be copied to the current project directory. This file must not be modified by the user.

The File "D2H150FB.MBA" is significant for the user and is shown below :

The number of PCD2.H150 modules must be indicated. Hardware base addresses for all PCD2.H150 modules used should then be entered.

The base addresses of registers, flags and FB’s must also be indicated.

File : 
D2H150FB.MBA

; This file can be modified by the user

;

; Base addresses defined by the user

; -----------------------------------

NbrModH15     EQU     3       ; No. of H150 modules used (0...16)

BAR_H15       EQU     1500    ; Base of registers for H150 FB's

                              ; used registers = 15 + 3*NbrModH15

BAF_H15       EQU     1500    ; Base of flags for H150 FB's

                              ; used flags = 35 + 2*NbrModH15

BAFB_H15      EQU     150     ; Base of H150 FB's

                              ; used FB's = 2

; Module base addresses (only the used modules must be defined)

H15_BA_1      EQU     32      ; Base address of module 1

H15_BA_2      EQU     64      ; Base address of module 2

H15_BA_3      EQU     96      ; Base address of module 3

H15_BA_4      EQU     0       ; Base address of module 4

H15_BA_5      EQU     0       ; Base address of module 5

H15_BA_6      EQU     0       ; Base address of module 6

H15_BA_7      EQU     0       ; Base address of module 7

H15_BA_8      EQU     0       ; Base address of module 8

H15_BA_9      EQU     0       ; Base address of module 9

H15_BA_10     EQU     0       ; Base address of module 10

H15_BA_11     EQU     0       ; Base address of module 11

H15_BA_12     EQU     0       ; Base address of module 12

H15_BA_13     EQU     0       ; Base address of module 13

H15_BA_14     EQU     0       ; Base address of module 14

H15_BA_15     EQU     0       ; Base address of module 15

H15_BA_16     EQU     0       ; Base address of module 16

Assembling and linking files

There are several methods by which the FB’s and definition file of the H150 module can be integrated into the user software. The following figure shows one.
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The base addresses of the H150 modules and  FB resources are defined in file D2H150FB.MBA by the user, the user must therefore modify this file. The other files should never be modified by the user.

In order to call the various H150 functions from the user program and to avoid warnings in SEDIT, it must also have access to the file D2H150FB.EXT. The H150 definition file D2H150.MBA is included only in the FB files. This definition file must be installed in the project directory.

The individual FB's

The complete package consists of two main FBs with parameters :

· InitH15
Initialization

FB with 7 parameters

· ExecH15
Execution

FB with 3 parameters

Calling FB 'InitH15' is always done as follows:

CFB

InitH15



K
1
; Param. 1:
module number
(k 1 - k 16)




1
; Param. 2:
No. of data bit
(8 - 29)  *)




0
; Param. 3:
No. of control bit
(0-2)
*)




0
; Param. 4:
clock frequency
(0-3)




1
; Param. 5:
code from encoder
(0-1)
*)



R
10
; Param. 6:
offset position
[R]




0
; Param. 7:
operation mode
(0-1)

*)
These parameters must be set according to the specifications of the encoder.

For some typical examples, calling FB 'ExecH15' appears as follows :

CFB

ExecH15



K
1

; Param. 1:
module number
(k 1 – k 16)




RdPosH15
; Param. 2:
function read absolute position



R
0

; Param. 3:
target register

CFB

ExecH15



K
1

; Param. 1:
module number
(k 1 - k 16 )




SetZeroH15
; Param. 2:
function set to zero actual point



R
1

; Param. 3:
not used

Three parameters must always be defined, even if only two are required for a function. The third parameter can be defined as 'rNotUseH15' or as any register.

A list of all command follows on the next page.

Commands (functions) for FB ExecH15 :

RdPosH15               ; read absolute position

SetZeroH15             ; set actual position to zero

RdIdentH15             ; read module identification

Three parameters must always be defined, even if only two are required for a function. The third parameter can be defined as 'rNotuseH15' or as any register.

General definitions :

rDiagH15               ; error diagnostic register

fParErrH15             ; error flag if write value wrong

fTimeotH15             ; SSI timeout error

fRingErH15             ; ring register error

Module-specific definitions :

rOffH15_x              ; offset register

fCb1H15_x              ; control bit 1

fCb2H15_x              ; control bit 2

OShrH15_x              ; output diagnostic (H if shorted)

O12H15_x               ; output12

O13H15_x               ; output13

O14H15_x               ; output14

O15H15_x               ; output15

"_x"
corresponds to module number

Function Block 'InitH15'  (initialization of the module)

InitH15

FB :
Initialization of the module

[image: image2.wmf]InitH15

Function block

FB levels:             1

Index modified:    no

Processing time:  1.1 ms

Module number

= 1

= 2

= 3

= 4

= 5

= 6

= 7

No. of data bit

No. of control bit

Clock frequency

Code format

Offset position

Mode


Function description :

With this FB the settings of the PCD2.H150 module are defined and the base address is read from the D2H150FB.MBA file.

Description of I/Os :

Par.
Designation
Type
Format
Value
Comment

= 1
Module number
K
integer
0 - 16
0 – 16

= 2
Number of data bit

integer
8 - 29
8 – 29

= 3
Number of control bit

integer
0 - 2
0 – 2

= 4
Clock frequency

integer
0 - 3
0 = 100 kHz, 1 = 200 kHz,

2 = 300 kHz, 3 = 500kHz

= 5
Code from encoder

integer
0 - 1
0 = gray ( bin, 1 = bin

= 6
Offset position
R
integer
0 - 231 - 1
R0 – R4095 / rOffH15_x

= 7
Ring mode

integer
0 - 1
0 = normal, 1 = Ring mode

*)
In the 'ring mode' the number of data bit, the number of control or empty bit (if present) have to be correctly set according to the data sheet of the encoder. Otherwise, the flag 'fRing_err' is always set, because the second read position value (compare value) is time shifted.

Function Block 'ExecH15'  (Execute command)
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Function Block:
Execute command

Function description :

This FB is used to execute the commands for the module PCD2.H150.

The base addresses and number of modules are defined in the file D2H150FB.MBA. The FBs support max. 16 PCD2.H150 modules per PCD system.

The commands (parameter 2) are described on the following pages.

Parameter 3 defines the register where the position (command 'RdPosH15') resp. the signature (command 'RdIdentH15') is stored. 

If no register is used (command 'SetZeroH15'), any register or the defined register 'rNotUseH15' can be used as parameter 3.

Par.
Description
Type
Format
Value

= 1
Module no.
K

1 – 16

= 2
Command code

Symbol


= 3
Parameter 
R

0 – 4096

Commands for the FB ExecH15  (FB parameters)
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RdPosH15

Command :
Read absolute position

Function description :

The command 'RdPosH15' is used to send the SSI clock and store the read position in the register defined in parameter 3.

If control bits are defined (max. 2 bit after the position value) they are removed from the position data and copied to the specific flags 'fCb1H15_x' and 'fCb2H15_x'  ('x' is the module number).

Note :
If the data is sent in gray code, the control bits are also converted (gray ( bin) and are falsified if they were already in binary code.

Ring register 

In ring mode (configured in FB Init) the H150 reads the same SSI twice and compares both values. If they ere equal, the position is assumed to be correct and is stored in the register defined in param. = 3.

If the two values are not equal, the FB repeats the read and compare. If after 3 double reads the values are still not equal, the FB sets the flag 'fRingErH15' and loads the diagnostic register with an error code (see chapter 10: Error handling). In this case either the transmission is sublect to serious interference or wrong encoder parameters have been initialised. (See also FB Init)

Note :
Not all encoders support this mode.

Description of I/Os :

Par.
Description
Type
Format
Value

= 1
Module number
K

1 -16

= 2
Command: RdPosH15




= 3
Destination Register 
R
Integer 8 – 29 bit
0 – 4095

SetZeroH15

Command :
Set actual position to zero
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Function description :

With the command 'SetZeroH15' the actual position is defined as 0. This takes two steps :

1.
The actual position is read without considering the offset position. 

2.
The position read is stored in the specific offset register of the module addressed.

The next time the command 'RdPosH15' is executed, it returns 0 as position. The function 'SetZeroH15' uses the same offset register as the FB 'InitH15' (parameter 6).

If the axis is moved in the negative direction after a 'SetZeroH15' command, the next 'RdPosH15' will return a negative position value, which normally does not exist with absolute encoders.

If this offset value is to be used always, i.e. even after starting up again, register 'rOffH15_x' must be given as parameter 6 to FB 'Init'. In this case, the register must not be overwritten.

To undo this position offset, it is necessary to reinitialise the module without any offset. (FB 'InitH15': Parameter 6 = 0)

Description of I/Os:

Par.
Description
Type
Format
Value

= 1
Module number
K

1 - 16

= 2
Command: SetZeroH15




= 3
Empty PCD register
R

0 - 4095

RdIdentH15

Command :
Read module identification
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Function description :

This command can be used to check the correct function of the H150 module H150 and verify the FPGA version. If the module works correctly, the value 24xx will be read. (see table below). If the module is faulty (or the addressing is wrong), the value 0 is read.

Par.
Description
Type
Format
Value

= 1
Module number
K

1 - 16

= 2
Command: RdIdentH15




= 3
Module identification
R
integer 12 bit
0 - 4095

Table of identification code for H150 :

Value
FPGA-Version

2400

2401

...

2415
Version HE0 

Version HE1

...

Version HEF

Error handling and diagnosis

Assembler checks:

The following definition errors in the file D2H150FB.MBA are checked during assembling :

· $IF NbrModules < 1; if 'NbrModules' = 0 no EQUates are defined, the error message is:

$REPORT Remark : No H150 used (NbrModules = 0 in D2H150FB.MBA)

· $IF NbrModules > 16; if 'NbrModules' > 16 no EQUates are defined, the error message is:

$REPORT Error : more than 16 Modules H150 defined (NbrModules = 0...16)

· If a incorrect command code is used for the FB 'ExecH15' 
(ex. 'RdIdentiH15' instead of 'RdIdentH15') the assembler shows an error message: 

"Symbol not defined RdIdentiH15".

Runtime checks

In 'InitH15' FB, parameters are checked to confirm that they are in the 

valid parameter range.

In the FB 'ExecH15', only the command code is checked. Parameter 1 (module nr.) and the parameter 3 (register) is not checked because this would slow down the execution time.

If a parameter is outside the valid range, it is set to the minimum value,

the error flag 'fParErrH15' is set and the diagnostic register 'rDiagH15' is loaded with an error code.

The flag 'fParErrH15' and the 'rDiagH15' are not reset by the FBs, this has to be done by the user program (e.g. in the XOB 16). 

The error is coded as follows :

rDiagH15  bit 31 . . . . . . . 24 23 . . . . . . . 16 15 . . . . . . . 8 7 . . . . . . . 0



           \  Reserve  /      \   FB No.  /    \ Par. No. /   \ Mod. No./


(InitH150 = FB 1)        


(ExecH150 = FB 2)

FB 'ExecH15
Ring register error
= Error code 5 (in 2nd byte)


Timeout error
= Error code 6 (in 2nd byte)

Example :
If the clock frequency (parameter 4) in the 'InitH15' FB of module 2 is wrong (> 3), the 'rDiagH15' is loaded with the code 00 01 04 02 hex 

The diagnostic register contains always the last error.

If a parameter is outside the valid range, it is set to the minimum value before it is sent to the H150.

Timeout

If the H150 can not be accessed (Busy always H or DA always L), the 'Exec' FB with the commands 'RdPosH15' or 'SetZeroH15' is quit after the timeout of 10 ms and the flag 'fTimeotH15' is set H. This flag should be controlled in the user program after each read to guaranty that the read position is correct and the encoder is working.

The following errors can be detected with the timeout :

· SSI-module not fitted (or wrong base address)

· SSI-module faulty

· Absolute encoder faulty

· Absolute encoder not connected or not powered 

· Cable break on SSI data line or encoder supply

If the SSI clock line is broken and all the other lines are O.K, the H150 can not detect this error. In this case the maximum position value is read. (depending on the resolution).

The 1ms system counter is used to generate the FB timeout. PCD2 firmware version 'V004' (June 96) or later is therefore necessary. The PCD1 firmware always had this feature.

Interference problems

In very noisy environments the SSI encoders can be desynchronised (by mistaking an interference spike as a clock edge), as the input filters of the encoders are very small (designed for clock frequencies up to 1 MHz). 

A proper installation is very important:

· use shielded, twisted-pair cables for the SSI (RS422) interface

· connect both sides of the shield to ground (if no potential differences are present) 

· separate the SSI cable from power cables

· use the ringregister mode (if supported by the encoder)

In the ring-register mode the H150 outputs the specified number of clocks twice and the encoder sends the SSI value twice. The two positions are compared in the H150. If they are equal, the position is assumed to be correct and is stored in the register defined in parameter = 3.

If the two values are not equal, the FB repeats the read and compare. If after 3 double reads the values are still not equal, the FB sets the flag 'fRingErH15' and loads the diagnostic register with an error code (see chapter 10: Error handling). In this case either the transmission is sublect to seruous interference or the H150 has been initialized with incorrect encoder parameters. (ex. wrong number of data bits)

In the ring-register mode, the flag 'fRingErH15' should be checked after each 'RdPosH15' to guarantee that the position is correct.

Notes :
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