

















APPENDIX E: EXAMPLE PROGRAMS

LONG TERM VARIABLE STORAGE

SmartMotors are equipped with a kind of solid-state disk drive called EEPROM
reserved just for long term data storage and retrieval. Data stored in the
EEPROM will remain even after power cycling, just like the SmartMotor's pro-
gram itself. EEPROM has limitations however. It cannot be written to more than
about one million times without being damaged. That may seem like a lot, but if
a write command (VST) is used in a fast loop, this number can be exceeded in
a short time. It is the responsibility of the programmer to see that the memory
limitations are considered. The following example is a subroutine to be called
whenever there is a limit contact. It presumes that the memory locations were
first seeded with zero.

C10 ‘Subroutine label
EPTR=100 ‘Set EEPROM pointer in memory
VLD (aa,2) ‘Load 2 long variables from EEPROM
IF Br ‘If Right Limit, then...
aa=aa+l ‘Increment variable aa
Zr ‘Reset Right Limit State Flag
ENDIF
IF Bl ‘If Left Limit, then...
bb=bb+1 ‘Increment variable bb
z1 ‘Reset Left Limit State Flag
ENDIF
EPTR=100 ‘Reset EEPROM pointer in memory
VST (aa, 2) ‘Store variables aa and bb
RETURN ‘Return to subroutine call

LOOK FOR ERRORS AND PRINT THEM

This code example looks at different error status bits and prints appropriate
error information to the RS-232 channel.

Cc10 ‘Subroutine label
IF Be ‘Check for Position Error
PRINT ("Position Error", #13)
ENDIF
IF Bh ‘Check for Over Temp Error
PRINT ("Over Temp Error",#13)
ENDIF
IF Bi ‘Check for Over Current Error
PRINT ("Over Current Error",#13)
ENDIF
RETURN ‘Return to subroutine call

CHANGING SPEED UPON DIGITAL INPUT

SmartMotors have digital I/0 that can be used for many purposes. In this exam-
ple, a position move is started and the speed is increased by 50% if input A goes
low.

KP=200 ‘Increase stiffness from default

This example is

a subroutine. It
would be called
with the command
GOSUB10.
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KD=1000 ‘Increase dampening from default
F ‘Activate new tuning parameters
UAT ‘Set I/0 A to input (default)
A=100 ‘Set maximum acceleration
v=100000 ‘Set maximum velocity
P=1000000 ‘Set final position
MP ‘Set Position Mode
G ‘Start motion
WHILE Bt ‘Loop while motion continues

IF UAI== ‘If input is low

IF V==100000 ‘Check V so change happens once
V=150000 ‘Set new velocity

G ‘ITnitiate new velocity
ENDIF
ENDIF
LOOP ‘Loop back to WHILE
END ‘Obligatory END

PULSE OUTPUT UPON A GIVEN POSITION

It is often necessary to fire an output upon a certain position. There are many
ways to do this with a SmartMotor. This example sets I/O B as an output while
first making sure it comes up 1 by presetting the output value, then watches the
encoder position until it exceeds 250000.

KP=200 ‘Increase stiffness from default
KD=1000 ‘Increase dampening from default
F ‘Activate new tuning parameters
UB=1 ‘Preset future output wvalue

UBO ‘Set I/0 B to output, high
A=100 ‘Set maximum acceleration
V=1000000 ‘Set maximum velocity

P=1000000 ‘Set final position

MP ‘Set Position Mode

G ‘Start motion

WHILE @P<250000 ‘Loop while motion continues
LOOP ‘If input is low

UB=0 ‘Check V so change happens once
WAIT 400 ‘Set new velocity

UB=1 ‘Initiate new velocity

END ‘Obligatory END

STOP MOTION IF VOLTAGE DROPS

The Voltage, Current and Temperature of a SmartMotor are always known
and can be used within a program to react to changes. In this program, the
118 SmartMotor begins a move and then stops motion if the voltage falls below 18.5




volts.

KP=200

KD=1000

F

A=100

Vv=100000

P=1000000

MP

G

WHILE Bt
IF UJA<K185

OFF

ENDIF

LOOP

END

MEASURING COMMAND EXECUTION TIME

This routine will measure the time of a basic loop, then measure the time of a
basic loop with an additional command (to be chosen for measure). It will finally
subtract out the main loop time and report the actual execution time of the com-
mand inserted in the second loop. This program can be run during motion or
servoing to show how the execution times vary. The PID loop and Trajectory
generator have priority so when they are heavily loaded, program execution
time is what gives. There is some margin of error. Even two identical loops
can operate at slightly different rates due to how different segments of memory
and their boundaries are treated. Note also that the PID2 and PID4 commands
dramatically increase program execution speed.

t=0 ‘Calibration loop, to get basic loop time
c=CLK ‘Store the running clock value
WHILE t<1000 ‘Loop 1,000 times

t=t+1
LOOP
c=CLK-c ‘c=execution time in sample periods per

‘' 1000 operations

c=c*1000 ‘Go from sample periods per 1k ops to

\

d=c/4069 ‘Divide by sample time to get seconds
per 1M operations.

\

t=0 ‘Now run the actual measuring loop
c=CLK
WHILE t<1000

t=t+1

‘\PUT COMMAND TO BE TIME-MEASURED HERE

LOOP

sample periods per 1M ops.
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‘Increase stiffness from default
‘Increase dampening from default
‘Activate new tuning parameters
‘Set maximum acceleration

‘Set maximum velocity

‘Set final position

‘Set Position Mode

‘Start motion
Double Space

‘Loop while motion continues . . p
P indentation within

‘If voltage is below 18.5 Volts

conditional
‘Turn motor off statements or

loops make
‘Loop back to WHILE programs
‘Obligatory END significantly more

readable.
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c=CLK-c

c=c*1000

c=c/4069

c=c-d ‘Subtract off the main loop time

Rc ‘Report the actual time, in MicroSeconds
‘" the command takes to execute

END ‘End program

CUSTOM PARSER WITH CHECKSUM

This is an example parser. It reopens the main communications port for data
input only. The program takes over command interpretation. It is configured
to take an ASCIl command that can optionally be followed by up to four
ASCII numbers separated by commas and finally a checksum value identified
by a preceding “~”. The program keeps a running checksum which is
used for two purposes, for command differentiation and also to verify proper
communications. The Checksum is multiplied by 2 before each additional
character value is added. This provides a more reliably unique value. This
program example leaves single letter variables available to the application,
except for “p” and “q”. Only single letter variables can be used as pointers
(between brackets []). This parses very slowly in "Series 4" SmartMotors and
is not recomended for time critical applications.

SADDRI1 ‘Always a good idea to declare an address
ECHO_OFF ‘Assure character Echo Mode is off

PID4 ‘Slow PID to 1kHz to up program speed
KP=100 ‘Set PID Proportional Gain, diff for PID4
KD=500 ‘Set PID Derivative Gain, diff for PID4

F ‘Update Filter

A=1600 ‘Set default acc (extra high - PID4)
V=4000000 ‘Set default vel (4x because of PID4)

MP ‘Ensure Mode-Position

mm=1 ‘Initialize Minus Flag to one

ss=0 ‘Initialize Main Checksum

tt=0 ‘Initialize Command-Only Checksum

nn=0 ‘Initialize Input Number to zero

yy=0 ‘Initialize Incoming Checksum Flag

zz=0 ‘Initialize Incoming Checksum to zero
al[0]=0 ‘Initialize Input Num array-uses aa space
al[1l]=0 ‘Initialize Input Num array-uses bb space
al[2]=0 ‘Initialize Input Num array-uses ccC space
al[3]=0 ‘Initialize Input Num array-uses dd space
p=0 ‘Initialize Input Number pointer

g=104 ‘Initialize Incoming Cmd Record Pointer
ab[gq]=0 ‘Init first byte of Incomming Cmd Record

A\Y ”

‘' 104 is the memory location of “aaa
' 104 to 203 are available byte slots





