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A.3 LBA-PC Command and Data Formats 
The LBA-PC does not support the IEEE 488.2 specification of sending multiple commands separated by 
semicolons.  Each command must be sent separately and terminated by asserting the EOI line with the 
last byte sent.   

The following are some typical formats for command and response transmissions: 

cmd: *CCC(^END) 

cmd: *CCC?(^END) 

cmd: *CCC_key=value(^END) 

cmd: *CCC_key=value;key=value;…;key=value(^END) 

rsp: CCC_key=value;key=value;…;key=value;;(^END) 

rsp: CCC_FrameNumber=f;;#dn..n(DAB)(DAB)…(DAB)(DAB)(^END) 

 

Where: 

* = precedes a 488.2 common command 

: = precedes a LBA-PC command 

CCC = three character command code, case is ignored 

? = query character to illicit a response 

_ = an ASCII SPACE character (0x20) 

key = command dependent parameter 

value = value assigned to key 

(DAB)  =  8 bit data byte in binary format 

(^END)= indicates that EOI is asserted with the last byte sent. 

 

A.4 Configuration Command Parameters 

Type Description 

L Selection.  ASCII numeric value corresponding to the desired 
selection.  All selections start with a base value of zero. 

 

I Integer.  ASCII numeric value in integer format. 

 

B Boolean.  ASCII numeric integer value. 

0 = false.  1 = true. 

 



Type Description 
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If no extension (i.e. no period) then .CFG is 

F Fixed/Floating.  ASCII numeric value in fixed or floating point 
notation. 

 

S String.  Series of ASCII characters.  Note that the backslash, 
“\” has special meaning in strings known as an escape 
sequence.  To specify a single backslash you must send two.   
For example:  “c:\\spiricon\\lba300pc\\lbapc.cfg”  is 
interpreted as “c:\spiricon\lba300pc\lbapc.cfg”.  Although other 
escape sequences are recognized, there is no reason to use 
them with the LBA-PC. 

 

T Time.  ASCII numeric integer values in the form 
[[HHH:]MM:]SS. 

 

D Date.  ASCII numeric integer values in the form MM/DD/YY. 

 

A.5 LBA-PC Configuration Commands 

A.5.1    File Menu 
If a key is not specified with the command then the default is the last value set via restore config, or a 
previous command (unless otherwise specified in the description). 

Many commands can generate error messages.  See the :ERR? query command for a list of error 
messages 

Range checking is performed on all values in key=value for each transmitted command. If any value is 
invalid or out of range then the entire command is ignored and the Range Error flag is set in ELR. 

 
All footnote references can be found on the last page of this Appendix. 
 

A.5.1.1 LDC - restore configuration 

 
NOTE:  There is no default path for this command.  If you want the configuration to be restored from a particular 
path then send the path with the file name. 
 

:LDC <configuration>1,3 

:LDC? 

 

Key Type Value Description 

ConfigFileName6 S Name of configuration file to load. 
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StartRecord I Number of frames to write. 

Key Type Value Description 

appended. 

Maximum 256 characters. 

default = drive, path, and filename from last 
load or save config  

 

A.5.1.2 SDC - save configuration 

 
NOTE:  There is no default path for this command.  If you want the configuration to be saved in a particular path 
then send the path with the file name. 
 

:SDC <configuration>1,3 

:SDC 

 

Key Type Value Description 

ConfigFileName6 S Name of configuration file to load. 

If no extension (i.e. no period) then .CFG is 
appended. 

Maximum 256 characters. 

default = drive, path, and filename from last 
load or save config  

 

A.5.1.3 LDD - load data from file 

 
NOTE:  There is no default path for this command.  If you want the data file to be loaded from a particular path 
then send the path with the file name. 
 

:LDD <configuration>1,3 

:LDD? 

 

Key Type Value Description 

FileName6 S Name of file to load. 

If no extension (i.e. no period) then .LB3/4/5/7 
is appended to data and reference frames.  .GAI 
is appended to gain frame files. 

Maximum 256 characters. 

default = filename from last load or save data 
command. 



Key Type Value Description 
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frames.  .GAI is appended to gain frame files. 

1 to n.  ‘n’ is the number of records in the file. 

NumberRecords I 0 = all records (up to frame buffer size) 

1 to n.  ‘n’ is the size of the frame buffer. 

forced to 1 when StartFrame < 1 

StartFrame I First frame saved. 

-1 = gain frame 

0  = reference frame 

1 to n. ‘n’ is the size of the frame buffer 

default = current frame 

Replace B true = replace 

If the camera or the camera resolution stored in 
the file do not match the current configuration 
then the LBA-PC must replace the current 
camera or change the resolution before the 
frame can be loaded.  Either of these changes 
results in clearing the frame buffer (i.e., all 
current frames are discarded).  If the pixel scale 
stored in the file does not match the current 
pixel scale then the pixel scale will be set to the 
value in the file. 

false = do not replace 

If the camera or camera resolution stored in the 
file do not match then an error is generated. 

forced to false when StartFrame < 1 

default = false 

 

A.5.1.4 SDD - save data to file 

 
NOTE:  There is no default path for this command.  If you want the  to be saved in a particular path then send the 
path with the file name. 
 

:SDD <configuration>1,3 

:SDD? 

 

Key Type Value Description 

FileName6 S Name of file to load. 

If no extension (i.e., no period) then .LB3/4/5/7 
is appended to data, reference, and ultracal 



 

Key Type Value Description 

Maximum 256 characters. 

default = filename from last load or save data 
command 

NumberRecords I 0 = all records (up to frame buffer size) 

1 to n.  ‘n’ is the size of the frame buffer. 

forced to 1 when StartFrame < 1 

StartFrame I First frame saved. 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

Append B Append existing file 

false = do not append 

The file will be created if it does not exist.  An 
error occurs if Replace is also false and the file 
exists. 

true = append to existing file 

The file will be created if it does not exist.  
Frames will be appended to the file if it exists. 
An error occurs if the file exists and the file’s 
version, camera, or resolution do not match the 
current configuration. 

forced to false when StartFrame < 1 

default = true 

Replace B Overwrite existing file.  If this key is true then 
the Append key is ignored. 

false = do not overwrite 

The file will be created if it does not exist.  An 
error occurs if Append is also false and the file 
exists. 

true = overwrite existing file 

The file will be created if it does not exist.  The 
file will be replaced if it exists. 

forced to true if StartFrame < 1 

default = false 
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A.5.1.5 EXP - set export configuration & export image(s) 

:EXP <configuration>1 

:EXP? 

 

Key Type Value Description 

Export3 B false = set configuration only. 

true = set configuration then export images. 

Images cannot be exported while running. 

default = true 

Replace B Overwrite if file exists. 

default = false 

ExportFileName6 S Base name of export file.  Extension 
automatically created by LBA-PC based on 
export file type. 

Maximum 256 characters. 

StartFrame I First frame to export. 

1 to n.  ‘n’ is the size of the frame buffer. 

NumberFrames I Number of frames to export. 

0 = all frames 

1 to n.  ‘n’ is the size of the frame buffer. 

BMP B .BMP export enable. 

AsciiComma B .CMA export enable. 

AsciiSpace B .SPC export enable. 

CursorData B .CUR export enable. 

ColumnRowSum B .SUM export enable. 

 

A.5.1.6 LOG - set logging configuration 

 
NOTE:  There is no default path for this command.  If you want the data log file, results log file, or export log file(s) 
to be saved in a particular path then send the path with the file name. 
 

Data & Results logging will append to an existing file once opened.  It will overwrite an existing 
file if newly opened.  Export logging will always overwrite an existing file.  No warning or error 
message is given in either instance. 

:LOG <configuration>1,3 

:LOG? 
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BMP B .BMP logging enable. 

Key Type Value Description 

DataLogging B Data logging enable. 

DataFileName S Name of data log file. 

If no extension (i.e., no period) then 
.LB3/4/5/7 is appended. 

Maximum 256 characters. 

If this key is set to “FRM” or “RDD” (case 
ignored) (or was previously set to FRM or 
RDD in the dialog) then data frames will be 
logged to the GPIB bus.  Each time a new 
frame is captured the LBA-PC will 
automatically send a response as if you had 
sent “:FRM?” or “RDD?” respectively.  You 
must address the LBA-PC to talk and be 
prepared to accept the transmitted data.  
The LBA-PC will wait until you have read the 
data before capturing another frame.  Note:  
FRM and RDD are ignored if the LBA-PC is 
not in remote. 

ResultsLogging B Results logging enable. 

ResultsFileName S Name of results log file. 

If no extension (i.e., no period) then .RLG is 
appended. 

Maximum 256 characters. 

If this key is set to “RDR” (case ignored) (or 
was previously set to RDR in the dialog) the 
results will be logged to the GPIB bus.  Each 
time results are computed for a new frame 
the LBA-PC will automatically send a 
response as if you had sent “:RDR? 
Values=1”. The LBA-PC will wait until you 
have read the data before capturing another 
frame.  Note, in this case the results format 
is ignored.  Note:  RDR is ignored if the LBA-
PC is not in remote. 

ResultsFormat L Results log format. 

0 = math 

1 = spreadsheet 

ExportLogging B Export logging enable. 

ExportFileName S Name of export log file.  Any file extension is 
ignored and an appropriate extension is used 
depending on the type of export file that is 
being logged. 



Key Type Value Description 

AsciiComma B .ASC logging enable. 

AsciiSpace B .ASP logging enable. 

CursorData B .CUR logging enable. 

ColumnSumRow B .SUM logging enable. 

LoggingMethod L Logging duration. 

0 = continuous 

1 = frames 

2 = time 

NumberFrames I Number of frames to log, if LoggingMethod 
is frames. 

1 to 100000. 

Time T Amount of time to log, if LoggingMethod is 
time. 

0:0:1 to 999:59:59 

PassFailFilter L Which frames to log. 

0 = all 

1 = passed 

2 = failed 

 

A.5.1.7 GAI - generate gain frame 

This command is equivalent to selecting File | Generate Gain.  To read or write the gain frame 
data use the RDD or FRM command with the StartFrame parameter set to -1. 

:GAI3 

 

A.5.1.8 REF - set reference 

This command is equivalent to File | Set Reference.  To read or write the reference frame data 
use the RDD or FRM command with the StartFrame parameter set to 0. 

:REF3 

 

A.5.1.9 PRN - set print configuration and print 

:PRN <configuration>1 

:PRN? 2 
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Key Type Value Description 
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1 = circle 

Key Type Value Description 

Print3 B start printing now 

default = true 

BeamImage B Print beam enable. 

Results B Print results enable. 

SeparatePages B Print beam and results on separate pages. 

CurrentOnly B Print current frame only. 

StartFrame I First frame to print. 

1 to n.  ‘n’ is the frame buffer size. 

default = current frame. 

NumberFrames I Number of frames to print. 

0 = all frames 

1 to n.  ‘n’ is the frame buffer size. 

2DdarkBackground B 2D beam print dark background. 

 

A.5.2    Options Menu 

A.5.2.1 APT - set aperture configuration 

:APT <configuration>1 
:APT?2 

 
Key Type Value Description 

DrawShape L Shape of user drawn aperture. 

0 = none 

1 = circle 

2 = square 

3 = ellipse 

4 = rectangle 

CenterXLoc F x location in world coordinates5 

CenterYLoc F Y location in world coordinates5 

Major F major axis length in world coordinates5 

Minor F minor axis width in world coordinates5 

Rotation I -90 to 90 

DisplayShape L Shape of computed display aperture. 

0 = none 



Key Type Value Description 
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PixelBits I Number of digitized bits/pixel. Available only 
when Sync Source is set to Digital. 

2 = square 

3 = ellipse 

4 = rectangle 

AutoAperture B Auto aperture enable. 

 

A.5.2.2 CAM - set camera configuration 

A path may be included in the ‘File’ parameter.  If a path is included in the ‘File’ parameter then 
the path where the LBA-PC looks for CAM files will also be changed. 

If a ‘File’ is specified the current settings for Resolution, FrameBufferSize, NumberFrames, and 
Lens are not changed. 

If a ‘File’ is specified then this file is read first.  Parameters such as Pixel Scale, Pixel Units, 
Gamma & Lens can be specified to override the default CAM file parameters. 

If ‘File’ or ‘Resolution’ is specified that is different from the current configuration then the frame 
buffer will be flushed and all current frame data will be lost. 

If ‘FrameBufferSize’ or ‘NumberFrames’ specified is less than the current configuration then 
frames at the end of the frame buffer will be discarded. 

:CAM <configuration>1 

:CAM? 2 

 
Key Type Value Description 

File3 S CAM file name. 

Maximum 256 characters. 

Resolution3 L Full frame video sample rate. 

Maximum value depends on camera. 

-1 = Full 1x 

0 = 1x 

1 = 2x 

2 = 4x 

3 = 8x 

4 = 16x 

NumberFrames3 I Number of frames in frame buffer 

Sync Source L Camera sync source. 

0 = Genlock 

1 = Digital 
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1 to 100000. 

Key Type Value Description 

8 to 15, -8 to -15 

PixelHScale F Horizontal pixel scale. 

Forced equal to vertical pixel scale if 
SyncSource is genlock 

PixelVScale4 F Vertical pixel scale. 

PixelUnits L Pixel scale units display. 

0 = none 

1 = µm 

2 = mm 

3 = cm 

4 = m 

5 = in 

6 = mils 

7 = mrad 

Gamma F Camera gamma value. 

0.1 to 10.0 

Lens B Invert image enable (if camera is fitted with a 
lens) 

 

A.5.2.3 CAP - set capture configuration 

:CAP <configuration>1 

:CAP? 2 

 

Key Type Value Description 

CaptureMethod L Capture Method. 

0 = continuous 

1 = single 

2 = block 

3 = live 

CaptureInterval I Frames between captures. 

1 to 100000. 

BlockLength I Number of frames to capture in block 
mode. 



Key Type Value Description 
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1 to 100000. 

CameraInput B Which camera input is in use.  Cannot be 
set.  To select which camera is in use, set 
only one of the CameraInput# below. 
0, or 1 to 3 if you purchased the four-
camera option. 

CameraInput2 
CameraInput3 
CameraInput4 

B Which camera input(s) to use.  Valid only 
if you purchased the four-camera option. 

 

CameraShutter L Camera shutter setting for camera 1. 

0 to 7.  Effect depends on camera. 

CameraShutter2 

CameraShutter3 

CameraShutter4 

B Camera shutter setting for cameras 2 to 4.  
Valid only if you purchased the four-
camera option. 

0 to 7.  Effect depends on camera. 

CameraGainEffect F Camera input gain for camera 1. 

1.0 to 5.0, equivalent gain multiplier effect 

CameraGainEffect2 

CameraGainEffect3 

CameraGainEffect4 

F Camera input gain for cameras 2 to 4.  
Valid only if you purchased the four-
camera option. 

1.0 to 5.0, equivalent gain multiplier effect 

CameraBlack I Camera input black level for camera 1. 

0 to 511. 

CameraBlack2 

CameraBlack3 

CameraBlack4 

I Camera input black level for cameras 2 to 
4.  Valid only if you purchased the four-
camera option. 

0 to 511. 

TriggerType L Trigger type. 

0 = cw 

1 = out 

2 = video 

3 = in 

TriggerOutAlways B Trigger out always enable. 

TriggerOutDelay B Trigger out delay enable. 

TriggerPolarity L Trigger out polarity. 

0 = negative 

1 = positive 

TriggerInterval I Frames between triggers. 



 

Operator’s Manual  LBA-PC  228

camera resolution (see ZOM? and ZMM?).   

Key Type Value Description 

VideoTriggerLevel L Video trigger level for camera 1. 

0 = 1/16 maximum pixel value 

1 = 1/8 maximum pixel value 

2 = 1/4 maximum pixel value 

3 = 1/2 maximum pixel value 

VideoTriggerLevel2 

VideoTriggerLevel3 

VideoTriggerLevel4 

 Video trigger level for cameras 2 to 4.  
Valid only if you purchased the four-
camera option. 

0 = 1/16 maximum pixel value 

1 = 1/8 maximum pixel value 

2 = 1/4 maximum pixel value 

3 = 1/2 maximum pixel value 

Summing B Sum frames enable. 

SummingFrames I Number of frames to sum. 

2 to 256 

Average B Average frames enable. 

AverageFrames I Number of frames to average. 

2 to 256 

GainCorrect B Gain correct enable. 

ReferenceSubtract B Reference subtract enable. 

ReferenceSource L Reference source. 

0 = frame 

1 = gauss 

2 = auto gauss 

Convolution L Convolution enable. 

0 = none 

1 = LPF1 3x3 

2 = LPF1 5x5 

3 = LPF1 7x7 

4 = LPF2 3x3 

5 = LPF3 3x3 

MaxFrameSize4 I,I X,Y maximum frame size based on camera 
and selected camera resolution 

ZoomIndex4 L Zoom level.  Depends on camera and 



Key Type Value Description 
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8 = nw 

0 to NumZooms-1. 

NumZooms4 I Maximum zoom index value 

CaptureLocation4 I,I X,Y upper left corner of capture area (see 
PAN) 

CaptureSize4 I,I Width and height of frame 

These values are set via ZoomIndex 

CaptureResolution4 L Capture sample resolution. 

-1 = Full 1x 

0 = 1x 

1 = 2x 

2 = 4x 

3 = 8x 

4 = 16x 

5 = 32x 

This value is set via ZoomIndex. 

 

A.5.2.4 COM - set computations configuration 

:COM <configuration>1 

:COM? 2 

 
Key Type Value Description 

EnergyOfBeam F Beam energy.  Will calibrate the currently 
displayed frame to this value. 

EnergyOfFrame4 F Raw frame total at time EnergyOfBeam is 
entered. 

EnergyUnits L Calibrated energy units. 

0 = j 

1 = mj 

2 = uj 

3 = nj 

u = pj 

5 = w 

6 = mw 

7 = uw 
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YreferenceDiameter F Y reference diameter 

Key Type Value Description 

9 = pw 

10 = fl 

Quant B Quantitative results enable. 

BeamWidthMethod L Beam width method. 

0 = 4 sigma 

1 = knife edge 90/10 

2 = knife edge 

3 = energy (uses ClipHigh) 

4 = peak 

ClipLow F 1 to 99, < ClipHigh 

ClipHigh F 1 to 99, > ClipLow 

Multiplier F Knife edge multiplier 

1 to 10 

Ellip B Elliptical results enable. 

Gauss B Gauss fit enable. 

GaussMethod L Gauss fit method. 

0 = whole 

1 = x/y or major/minor 

Tophat B Tophat enable. 

TophatMethod L Tophat method. 

0 = data 

1 = area 

2 = line 

Divergence B Divergence enable. 

Divergence Method L Divergence method. 

0 = focal length 

1 = far field 

FocalLength F Lens focal length 

0 to 10000 

Separation F Far field separation 

0 to 10000 

XreferenceDiameter F X reference diameter 

0 to 1.0e12 



Key Type Value Description 
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3 = window upper left 

0 to 1.0e12 

Histogram B Histogram enable. 

Buckets I Histogram bucket width, 1 to 256 

Statistics B Statistics enable. 

StatisticsMethod L Statistics method. 

0 = continuous 

1 = frames 

2 = time 

Frames I Number of frames to collect, if statistics 
method is frames. 

1 to 100,000 

Time T Amount of time to collect statistics, if statistics 
method is time. 

0:0:1 to 999:59:59 

 

A.5.2.5 DIS - set display configuration 

:DIS <configuration>1 

:DIS? 2 

 
Key Type Value Description 

BeamView2D B Beam display type. 

false = 3D 

true = 2D 

Cursors L Cursor display enable. 

0 = off 

1 = manual 

2 = centroid 

3 = peak 

CursorProfiles B Cursor profile display enable. 

Origin L Spatial coordinate origin. 

0 = manual 

1 = detector upper left 

2 = detector lower left 
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LowerThreshold F Lower color energy display threshold. 

If energy is uncalibrated (COM, 

Key Type Value Description 

4 = window lower left 

ManualOrigin I X,Y detector location of manual origin. 

Range depends on camera. 

BeamColors L Beam display color. 

0 = bands 

1 = continuous 

2 = gray scale 

3 = user specified palette 

4 = green 

5 = yellow 

PaletteFileName  Name of the color palette file. 

Maximum 256 characters. 

default = drive, path, name of lat palette file 
loaded. 

ScaleType L Beam display scale. 

0 = x1 

1 = x2 

2 = x4 

3 = x8 

4 = x16 

5 = auto 

BeamDisplay L What beams to display. 

0 = current 

1 = current & reference 

2 = current & current - reference 

3 = current & current + reference 

4 = reference 

5 = current - reference 

6 = current + reference 

ReferenceSource L Reference source. 

0 = frame 

1 = gauss 

2 = auto gauss 



Key Type Value Description 
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EnergyOfBeam=0) then the range is 0 to 
255.   

If energy is calibrated then the range 
depends on the energy calibration. 

UpperThreshold F Upper color energy display threshold. 

If energy is uncalibrated (COM, 
EnergyOfBeam=0) then the range is 0 to 
255.   

If energy is calibrated then the range 
depends on the energy calibration. 

ColorBar B Color bar display enable. 

CursorAxis L Cursor axis orientation. 

0 = x/y 

1 = major/minor 

Crosshair L Crosshair display enable. 

0 = off 

1 = manual 

2 = centroid 

3 = peak 

4 = origin 

Grid B 2D grid enable. 

CrossHatch B 3D crosshatch enable. 

Contour B 3D contour enable. 

WireFrame B 3D wire frame enable. 

Rotate I 3D display rotation. 

0 to 359. 

Tilt I 3D display tilt. 

0 to 90 

Slice L 3D wire density display. 

0 = frame size 

1 = ½ frame size 

2 = ¼ frame size 

3 = etc. 

Minimum display is 16 X 15. 
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Total B,B Min,Max test enable. 

A.5.2.6 PSW - enter password 

:PSW <configuration> 

 
Key Type Value Description 

Password S See online help under Password Lockout for 
information about passwords. 

 
:PSW? 

 

Returns: 

PSW < configuration > 

 
Key Type Value Description 

Lockout B true = local lockout active 

 

A.5.3 Pass/Fail Menu 

A.5.3.1 PFF - set pass/fail master configuration 

:PFF <configuration>1 

:PFF? 2 

 

Key Type Value Description 

PassFail B Master Pass/Fail enable. 

TTL B TTL output on ‘When’ condition 
enable. 

Beep B Beep on ‘When’ condition enable. 

Stop B Stop on ‘When’ condition enable. 

When L Pass/Fail condition that invokes TTL, 
Beep, Stop. 

0 = fail 

1 = pass 

 

A.5.3.2 pass/fail quant configuration 

 
Key Type Value Description 



Key Type Value Description 
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0 to 1e12. 

TotalMin F Total energy minimum. 

-1e12 to 1e12 

TotalMax F Total energy maximum. 

-1e12 to 1e12 

Percent B,B Min,Max test enable. 

PercentMin F Percent of energy minimum. 

0 to 100 

PercentMax F Percent of energy maximum. 

0 to 100 

PeakFluence B,B Min,Max test enable. 

PeakFluenceMin F Peak fluence minimum. 

-1e12 to 1e12 

PeakFluenceMax F Peak fluence maximum. 

-1e12 to 1e12. 

ValleyFluence B,B Min,Max test enable. 

ValleyFluenceMin F Min fluence minimum. 

-1e12 to 1e12. 

ValleyFluenceMax F Min fluence maximum. 

-1e12 to 1e12. 

Centroid B Centroid test enable. 

CentroidXLoc F X location in world coordinates5. 

-1e12 to 1e12. 

CentroidYLoc F Y location in world coordinates5. 

-1e12 to 1e12. 

CentroidRadius F Maximum distance from 
(CentroidXLoc,CentroidYLoc) in world 
coordinates5 

0 to 1e12. 

Major B,B Min,Max test enable. 

MajorMin F Major axis minimum in world 
coordinates5. 

0 to 1e12. 

MajorMax F Major axis maximum in world 
coordinates5. 



 

Operator’s Manual  LBA-PC  236

GaussCentroidXLoc F X location in world coordinates . 

Key Type Value Description 

Minor B,B Min,Max test enable. 

MinorMin F Minor axis minimum in world 
coordinates5. 

0 to 1e12. 

MinorMax F Minor axis maximum in world 
coordinates5. 

0 to 1e12. 

Diameter B,B Min,Max test enable. 

DiameterMin F Diameter minimum in world 
coordinates5. 

0 to 1e12. 

DiameterMax F Diameter maximum in world 
coordinates5. 

0 to 1e12. 

 

A.5.3.3 pass/fail elliptical configuration 

 
Key Type Value Description 

Roundness B,B Min,Max test enable. 

RoundnessMin F Roundness minimum. 

0 to 1 

RoundnessMax F Roundness maximum. 

0 to 1 

Orientation B Orientation test enable. 

RotateOrientation I Rotation base. 

-90 to 90 

RotateRange I Rotation maximum. 

0 to 90 

 

A.5.3.4 pass/fail gauss configuration 

 
Key Type Value Description 

GaussCentroid B Gauss centroid test enable. 
5



Key Type Value Description 
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GaussCorrelation B,B Min,Max test enable. 

-1e12 to 1e12. 

GaussCentroidYLoc F Y location in world coordinates5. 

-1e12 to 1e12. 

GaussCentroidRadius F Maximum distance from 
(CentroidXLoc, CentroidYLoc) in 
world coordinates5 

0 to 1e12. 

GaussCentroidMinor B Minor or Y axis centroid test enable. 

GaussCentroidRadiusMinor F Maximum distance from 
GaussCentroidMinor in world 
coordinates5 

0 to 1e12. 

GaussMajor B,B Min,Max test enable. 

GaussMajorMin F Major axis or Width X minimum in 
world coordinates5. 

0 to 1e12. 

GaussMajorMax F Major axis or Width X maximum in 
world coordinates5. 

0 to1e12. 

GaussMinor B,B Min,Max test enable. 

GaussMinorMin F Minor axis or Width Y minimum in 
world coordinates5. 

0 to 1e12. 

GaussMinorMax F Minor axis or Width Y maximum in 
world coordinates5. 

0 to 1e12. 

GaussHeight B,B Min,Max test enable. 

GaussHeightMin F Gauss Height, 

Gauss Height Major, or 

Gauss Height X; minimum. 

-1e12 to 1e12. 

GaussHeightMax F Gauss Height, 

Gauss Height Major, or 

Gauss Height X; maximum. 

-1e12 to 1e12. 
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Gauss Deviation Y; minimum. 

Key Type Value Description 

GaussCorrelationMin F Gauss Correlation, 

Gauss Correlation Major, or 

Gauss Correlation X; minimum. 

0 to 1. 

GaussCorrelationMax F Gauss Correlation, 

Gauss Correlation Major, or 

Gauss Correlation X; maximum. 

0 to 1. 

GaussDeviation B,B Min,Max test enable. 

GaussDeviationMin F Gauss Deviation, 

Gauss Deviation. Major, or 

Gauss Deviation. X; minimum. 

0 to 1e12. 

GaussDeviationMax F Gauss Deviation, 

Gauss Deviation Major, or 

Gauss Deviation X; maximum. 

0 to 1e12. 

GaussHeightMinor B,B Min,Max test enable. 

GaussHeightMinorMin F Gauss Height Minor, or 

Gauss Height Y; minimum. 

-1e12 to 1e12 

GaussHeightMinorMax F Gauss Height Minor, or 

Gauss Height Y; maximum. 

-1e12 to 1e12 

GaussCorrelationMinor B,B Min,Max test enable. 

GaussCorrelationMinorMin F Gauss Correlation. Minor, or 

Gauss Correlation X; minimum. 

0 to 1. 

GaussCorrelationMinorMax F Gauss Correlation. Minor, or 

Gauss Correlation X; maximum. 

0 to 1. 

GaussDeviationMinor B,B Min,Max test enable. 

GaussDeviationMinorMin F Gauss Deviation Minor, or 
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0 to 1e12. 

GaussDeviationMinorMax F Gauss Deviation Minor, or 

Gauss Deviation Y; maximum. 

0 to 1e12. 

 

A.5.3.5 pass/fail top hat configuration 

 
Key Type Value Description 

TophatFluence B,B Min,Max test enable. 

TophatFluenceMin F Tophat Fluence, or 

Tophat Fluence X; minimum. 

-1e12 to 1e12. 

TophatFluenceMax F Tophat Fluence, or 

Tophat Fluence X; maximum. 

-1e12 to 1e12. 

TophatMean B,B Min,Max test enable. 

TophatMeanMin F Tophat Mean, or 

Tophat Mean X; minimum. 

-1e12 to 1e12. 

TophatMeanMax F Tophat Mean, or 

Tophat Mean X; maximum. 

-1e12 to 1e12. 

TophatDeviation B,B Min,Max test enable. 

TophatDeviationMin F Tophat Deviation, or 

Tophat Deviation X; minimum. 

-1e12 to 1e12. 

TophatDeviationMax F Tophat Deviation, or 

Tophat Deviation X; maximum. 

-1e12 to 1e12. 

TophatSDM B,B Min,Max test enable. 

TophatSDMMin F Tophat SD/M, or 

Tophat SD/M X; minimum. 

0 to 1e3. 



 

Operator’s Manual  LBA-PC  240

Key Type Value Description 

TophatSDMMax F Tophat SD/M, or 

Tophat SD/M X; maximum. 

0 to 1e3. 

EffectiveArea B,B Min,Max test enable. 

EffectiveAreaMin F Effective area minimum. 

0 to 1e12. 

EffectiveAreaMax F Effective area maximum. 

0 to 1e12. 

EffectiveDiameter B,B Min,Max test enable. 

EffectiveDiameterMin F Effective diameter minimum. 

0 to 1e12. 

EffectiveDiameterMax F Effective diameter maximum. 

0 to 1e12. 

TophatFactor B,B Min,Max test enable. 

TophatFactorMin F Tophat factor minimum. 

0.0 to 1.0 

TophatFactorMax F Tophat factor maximum. 

0.0 to 1.0 

TophatMeanMinor B,B Min,Max test enable. 

TophatMeanMinorMin F Tophat Mean Y minimum. 

-1e12 to 1e12. 

TophatMeanMinorMax F Tophat Mean Y maximum. 

-1e12 to 1e12. 

TophatFluenceMinor B,B Min,Max test enable. 

TophatFluenceMinorMin F Tophat Fluence Y minimum. 

-1e12 to 1e12. 

TophatFluenceMinorMax F Tophat Fluence Y maximum. 

-1e12 to 1e12. 

TophatDeviationMinor B,B Min,Max test enable. 

TophatDeviationMinorMin F Tophat deviation Y minimum. 

-1e12 to 1e12. 

TophatDeviationMinorMax F Tophat deviation Y maximum. 

-1e12 to 1e12. 
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When the process is completed the LBA-PC sets the Operation Complete bit (bit 0) in the Event 
Status Register (see *ESR). 

TophatSDMMinor B,B Min,Max test enable. 

TophatSDMMinorMin F Tophat SD/M Y minimum. 

0 to 1e3. 

TophatSDMMinorMax F Tophat SD/M Y maximum. 

0 to 1e3. 

 

A.5.3.6 pass/fail divergence configuration 

 
Key Type Value Description 

DivergenceMajor B,B Min,Max test enable. 

DivergenceMajorMin F Divergence X or Major min., in milli-
radians. 

0.0 to 3142.0. 

DivergenceMajorMax F Divergence X or Major max., in milli-
radians. 

0.0 to 3142.0. 

DivergenceMinor B,B Min,Max test enable. 

DivergenceMinorMin F Divergence Y or Minor min., in milli-
radians. 

0.0 to 3142.0. 

DivergenceMinorMax F Divergence Y or Minor max., in milli-
radians. 

0.0 to 3142.0. 

 

A.5.4    Remote Specific Commands 
 

If a key is not specified with the command then the default value is the last value set (restore config, 
previous command) unless otherwise specified in the description. 

Range checking is performed on all values in key=value for each transmitted command. If any value is 
invalid or out of range then the entire command is ignored and the range error bit is set (see :ELR?). 

 

A.5.4.1 CAL - ultra cal 

:CAL <configuration>3 

If you do not send a parameter then the LBA-PC begins an automatic camera calibration process.  



 

 

Key Type Value Description 

UltracalOff B true = disable frame calibration 

default = false 

 

A.5.4.2 CHR - read/write cross hair location 

This command is valid only when cross hair is set to manual (see :DIS). The range of allowable 
values is returned by the WLD? command. 

:CHR <configuration> 

 

Key Type Value Description 

X F x location in world coordinates5  

Y F y location in world coordinates5 

Cursor B true = snap the cross hair to the location of 
the cursor.  Any X or Y values in the same 
command are ignored. 

default = false 

 

:CHR? 

Returns: 

CHR <configuration>2 

If cross hair is set to centroid, peak, or origin then returns centroid, peak, or origin location 
respectively.  Otherwise returns manual cross hair location. 

 

A.5.4.3 CUR - read/write cursor location 

This command is valid only when cursor is set to manual (see :DIS). The range of allowable 
values is returned by the WLD? command. 

:CUR <configuration> 

 

Key Type Value Description 

X F x location in world coordinates5 

Y F y location in world coordinates5 

 

:CUR? 

Returns: 
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CUR <configuration>2 
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PC returns the next message in the error message queue.  If the queue is empty the LBA-PC 
returns the current verbose setting, i.e. “ERR Verbose=b”.  The status of the error message 

 

Key Type Value Description 

X F x location in world coordinates5 

Y F y location in world coordinates5 

Z F Value of pixel at cursor 

Delta F distance from cross hair to cursor 

 

A.5.4.4 DSF - display frame 

:DSF <configuration>3 

:DSF? 

 

Key Type Value Description 

FrameNumber I frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer 

default = current frame 

 

A.5.4.5 ERR - error reporting 

:ERR <configuration> 

 

Key Type Value Description 

Verbose B true = remote error messages 

if a communications error occurs then the 
EMAV bit is set in the status byte (STB) and 
a text message containing a brief 
explanation of the error is placed in the 
error message queue.  To retrieve error 
messages use “:ERR?”.  All error messages 
begin with the characters “!!!”. 

default = true 

 

:ERR? 

 

A separate output queue is maintained for error messages.  Each time :ERR? is received the LBA-



 

Operator’s Manual  LBA-PC  244

different camera than the 

queue can be monitored with the EMAV bit in the status byte register (STB).  This bit is set when 
one or more messages is in the error message queue.  This bit is cleared when the queue is 
empty.   

 
Note that you must set “:ERR Verbose=1” to receive error messages.  If Verbose=0 then no messages will be put 
into the error message queue and EMAV will remain clear. 
 

Following is a list of possible remote error messages: 

 

Message Error Type Description 

Ibrd() time-out EXECUTION_ERROR LBA-PC was addressed to 
listen.  A time-out occurred 
when the LBA-PC tried to read 
from the bus.  Any data 
received will be discarded. 

ibwrt() time-out EXECUTION_ERROR LBA-PC was addressed to talk.  
A time-out occurred when the 
LBA-PC tried to write to the 
bus.  The LBA-PC will attempt 
to resend the entire response. 

unrecognized 
command 

COMMAND_ERROR Command is unknown or not 
supported, or attempt to set a 
register that is read-only (ELR, 
ESR, STB, etc.) 

Bad int 
parameter 

COMMAND_ERROR Integer parameter missing or 
unsupported format (binary is 
not supported) 

query not 
allowed 

COMMAND_ERROR A command was sent with a 
question mark at the end, but 
a query is not allowed 

unrecognized 
key 

COMMAND_ERROR LBA-PC detected a key it does 
not recognize.  The LBA-PC 
does not always detect such 
keys. 

cannot be set COMMAND_ERROR A key was specified whose 
value cannot be set 

Bad file name EXECUTION_ERROR The specified file or path does 
not exist 

Out of range RANGE_ERROR The indicated key=value is out 
of range 

contains no data EXECUTION_ERROR FRM,RDD - The requested 
frame contains no data 

different camera EXECUTION_ERROR FRM,LDD,SDD - The specified 
frame was captured using a 
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used as the reference frame. 

current configuration and 
Replace=false 

different camera 
resolution 

EXECUTION_ERROR FRM,LDD,SDD - The specified 
frame was captured at a 
different camera resolution 
than the current configuration 
and Replace=false 

cannot set while 
running 

EXECUTION_ERROR The specified value(s) cannot 
be set while the LBA-PC is 
running 

CAM file error EXECUTION_ERROR CAM - There was an error 
reading a specified CAM file 
(check path, filename, 
contents) 

   

file name 
contains illegal 
characters 

EXECUTION_ERROR LDD, SDD, DIS 

directory path 
does not exist 

EXECUTION_ERROR LDD, SDD, DIS 

error in 
directory path or 
file name 

EXECUTION_ERROR LDD, SDD, DIS 

file error EXECUTION_ERROR LDD,SDD - An unknown error 
occurred while reading or 
writing respectively the file. 

file does not 
exist 

EXECUTION_ERROR LDD, DIS 

Not a valid LBA-
PC data file 

EXECUTION_ERROR LDD, SDD 

cannot write to 
file created by 
previous version 
of LBA-PC 

EXECUTION_ERROR SDD 

This is not a 
Demo frame 

EXECUTION_ERROR LDD, SDD - The 
demonstration version of the 
LBA-PC cannot read or write 
files created by the 
commercial version. 

Invalid frame 
size 

EXECUTION_ERROR REF - The frame is not a 
normal LBA-PC frame size (i.e. 
120x120 .LBA) and cannot be 
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Data logging file and Post Process file are the same. post process 

Message Error Type Description 

   

crosshair mode 
not set to 
manual 

EXECUTION_ERROR CHR 

not in remote EXECUTION_ERROR SYC - Cannot synchronize with 
remote if GPIB interface is in 
local mode.  (see SYC, LOC, 
REM) 

 
Following is a list of error messages that normally appear on the display.  These messages are 
automatically rerouted to the error message queue when LBA-PC is in remote control mode.   

 
Message Generated By 

Cannot run Ultracal because all frames are write 
protected. 

Ultracal! 

The Camera Gain is set too high. Ultracal! 

Camera Black Level range exceeded. Ultracal! 

Please block the beam. Ultracal! 

  

No Camera Video Input. capture 

Cannot start running because all frames are write 
protected. 

capture 

post process 

  

Post Process file does not exist.  Processing 
Aborted. 

post process 

File record header does not match current 
configuration.  Processing Aborted. 

post process 

This is not a valid LBA-PC data file.  Processing 
Aborted. 

post process 

End of Post Process file.  Processing Stopped. post process 

Attempt to read beyond end of file.  Processing 
Aborted. 

post process 

This is not a Demo frame.  Processing Aborted. post process 

Frame %d contains no data.  Processing Aborted. post process 

Frame size of this record %ld is %d X %d.  Frame 
size of first record is %d X %d.  Processing 
Aborted. 

post process 
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communications. 

  

File name contains illegal characters File | Export 

Directory path does not exist File | Export 

Error in directory path or file name File | Export 

File error File | Export 

  

Error reading Gain file. File | Load Gain 

some value in the Gain file is greater than 
maximum allowed value of 2.  Load Gain Aborted. 

File | Load Gain 

Some value in the Gain file is less than 0.  Load 
Gain Aborted. 

File | Load Gain 

Error writing Gain file. File | Save Gain 
As 

Some value in the Gain frame is 0.  Generate Gain 
Aborted. 

File | Generate 
Gain 

Some value in the Gain frame is greater than 
maximum allowed value of 2.  Generate Gain 
Aborted. 

File | Generate 
Gain 

  

Check Data Logging Path. logging 

Check Results Logging Path. logging 

Check Export Logging Path. logging 

  

Resetting Statistics to zero. statistics 

  

Insufficient memory to compute aperture. results 

  

Error Writing Configuration. File | Save Config 

Error in configuration path or file name. File | Save Config 

File | Restore 
Config 

  

Frame %d contains no data.  Save aborted File | Save As 

 
The following error messages will always appear on the display and may disrupt GPIB 
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File | Save As 

 
Message Generated By 

Cannot Load file because all frames are write 
protected. 

File | Load 

File camera does not match current camera. File | Load 

File record header does not match current 
configuration. 

File | Load 

This is not a valid LBA-PC data file. File | Load 

This is not a Demo file. File | Load 

  

Insufficient memory for dialog box. dialog 

Out of memory dialog 

TFileSaveDialog returned Error #%lx dialog 

TFileOpenDialog returned Error #%lx dialog 

  

You have changed the Camera.  All frame data will 
be lost.  Press OK to continue. 

camera dialog 

You have changed the Resolution.  All frame data 
will be lost.  Press OK to continue. 

camera dialog 

You have reduced the number of Frames.  Frames 
at the end of the buffer will be lost.  Press OK to 
continue. 

camera dialog 

X1 Camera Buffer Resolution is not allowed with 
this style camera and Trigger In/Out or Video 
Trigger. 

camera dialog 

 

 

Trigger In/Out and Video Trigger are not allowed 
with this style camera in X1 Camera Buffer 
Resolution. 

capture dialog 
capture toolbar 

You must stop running before exit.  

Hardware configuration is not a 256 color palette.  

Hardware configuration has less than 8 MBytes of 
memory available. 

 

  

File does not exist. File | Load 

File name contains illegal characters. File | Load 

File | Save As 

Directory path does not exist. File | Load 
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requires v%d.%d.  300-PC set to Off-Line mode. 

Error in directory path or file name. File | Load 

File | Save As 

Start record (%ld) is beyond the end of the file 
(%ld). 

File | Load 

Start record plus number records (%ld) is beyond 
the end of the file (%ld). 

File | Load 

This is not a valid LBA-PC data file. File | Load 

File | Save As 

File's camera does not match configuration camera.  
Press OK to change the configuration camera. 

File | Load 

File's resolution (%d) does not match configuration 
resolution (%d).  Press OK to change the resolution 
to '%d'. 

File | Load 

File's pixel scale (%.3le) does not match 
configuration pixel scale (%.3le).  Do you want to 
change the pixel scale to %.3le? 

File | Load 

This is not a Demo frame. File | Load 

File | Save As 

  

File's camera does not match configuration camera. File | Save As 

File's resolution (%d) does not match configuration 
resolution (%d). 

File | Save As 

Cannot write to file created by previous version of 
LBA-PC. 

File | Save As 

  

Not enough memory for PassFail buffers.  PassFail 
will be disabled. 

results 

Not enough memory for Computations buffers.  
Computations will be disabled. 

results 

  

Error Loading WING.DLL: %d  

  

LBA-PC device driver not found. LBA-PC set to Off-
Line mode. 

device driver 

Frame Grabber not found.  LBA-PC set to Off-Line 
mode. 

device driver 

Device Driver v%d.%d detected.  LBA300-PC device driver 



 

Message Generated By 

%s detected but cannot be initialized.  LBA-PC set 
to Off-Line mode. 

device driver 

Unable to load LCA program file (%s). device driver 

  

Press OK to stop Auto Calibration. ultracal 

 

A.5.4.6 FRM - upload/download a data frame 

Only one frame at a time can be uploaded or downloaded.  :FRM will upload a frame of data 
from the controller to the LBA-PC, while :FRM? will download a frame of data from the LBA-PC to 
the controller.  Data is uploaded to or downloaded from the LBA-PC’s frame buffer. 

:FRM? <configuration>  (LBA300PC → CONTROLLER) 

 
Key Type Value Description 

FrameNumber I frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

 
Returns: 

FRM FrameNumber=f;#dn..n(DAB)(DAB)…(DAB)(DAB) 

Where: 

f = frame number 

# = pound symbol 

d = number of digits to follow in n..n 

n..n = number of data bytes 

(DAB) = data byte - 8-bit data byte 

 

:FRM [FrameNumber=f;][Replace=B;]#dn..n(DAB)(DAB)…(DAB)(DAB) 

:FRM  <configuration> (CONTROLLER →  LBA300PC) 

(DAB)(DAB)…(DAB)(DAB) must be exactly what was returned by a previous :FRM? command. 

Where: 

f = frame number 

# = pound symbol 
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d = number of digits to follow in n..n 



n..n = number of data bytes 

(DAB) = data byte - 8-bit data byte 

 
 

Key Type Value Description 

FrameNumber I frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

Replace B default = false 

 

true = replace 

If the camera or the camera resolution 
stored in the file do not match the current 
configuration then the LBA-PC must replace 
the current camera or change the 
resolution before the frame can be loaded.  
Either of these changes results in clearing 
the frame buffer (i.e. all current frames are 
discarded).  If the pixel scale stored in the 
file does not match the current pixel scale 
then the pixel scale will be set to the value 
in the file.  If the energy calibration stored 
in the file does not match the current 
energy calibration then the energy 
calibration will be set to the value in the 
file. 

 

false = do not replace 

If the camera or camera resolution do not 
match then the LBA-PC will issue an error 
and the frame is not loaded.  The pixel 
scale and energy calibration values will not 
be changed. 

 

A.5.4.7 FST - frame status information 

:FST <configuration>1,3 

:FST? [FrameNumber=f] 

Returns: 
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FST <configuration>2 
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4 = 16x 

Key Type Value Description 

FrameNumber I frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame  

Date4 D MM/DD/YY 

Time4 T HH:MM:SS.DD 

CameraInput4 L 0 = camera 1 

1 = camera 2 

2 = camera 3 

3 = camera 4 

PixelBits4 I number bits in raw pixel 

PixelHScale4 F horizontal pixel scale 

PixelVScale4 F vertical pixel scale 

PixelUnits4 L 0 = none 

1 = µm 

2 = mm 

3 = cm 

4 = m 

5 = in 

6 = mils 

7 = mrad 

Gamma4 F gamma correction performed on frame 

Lens4 B  

PixelBitsFraction4 I number of bits in fraction 

CaptureLocation4 I,I X,Y upper left corner of capture area (see 
also PAN) 

CaptureSize4 I,I frame width and height 

CaptureResolution4 L -1 = Full 1x 

0 = 1x 

1 = 2x 

2 = 4x 

3 = 8x 



Key Type Value Description 
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then local control is restored (equivalent to password lockout being disabled). 

5 = 32x 

EnergyOfBeam4 F calibrated energy of beam entered in 
Computations dialog 

EnergyOfFrame4 F raw frame total equivalent to 
EnergyOfBeam 

EnergyUnits4 L 0 = j 

1 = mj 

2 = uj 

3 = nj 

u = pj 

5 = w 

6 = mw 

7 = uw 

8 = nw 

9 = pw 

10 = fl 

AC4 L -1 = ultracal was on but capture location, 
frame size, or resolution did not match 

0 = ultracal off 

>0 = ultracal subtracted 

RS4 L -1 = reference subtract was on but capture 
location, frame size, or resolution did not 
match 

0 = reference sub off 

1 = reference sub subtracted 

GC4 L -1 = gain correct was on but capture 
location, frame size, or resolution did not 
match 

0 = gain correct off 

1 = gain correct multiplied 

CommentLine3 S up to 256 characters 

WriteProtect3 B 1 = cannot overwrite this frame 

 

A.5.4.8 LOC - go to local 

When the LOC message is sent or when the LBA-PC goes from remote to local via the REN line 
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down. 

When in local control mode, any remote logging (:LOG) or synchronization (:SYC) is disabled, or 
cannot be enabled.  The remote logging state is stored in the configuration.  Remote logging is 
automatically re-enabled when the LBA-PC is returned to remote mode and the file name is FRM, 
RDD, or RDR. 

:LOC 

Returns: 

 LOC 

 

A.5.4.9 ORG - set manual origin to cursor location 

This command is valid only when origin is set to manual (see :DIS). 

:ORG  

 

A.5.4.10 PAL? - read color palette 

This command retrieves the color palette currently used to display the beam on the LBA-PC.  The 
LBA-PC uses a base palette of 128 colors to display pixels in the range of 0 to 255. 

:PAL? 

Returns: 

PAL #3384(RDAB)(GDAB)(BDAB)…(RDAB)(GDAB)(BDAB) 

Where: 

# = pound symbol 

3 = number of digits to follow 

384 = number of data bytes to follow  

(RDAB)(GDAB)(BDAB) = 24 bit red, green, blue color value 

 

A.5.4.11 PAN - pan left/right/up/down 

:PAN <configuration> 

 

Key Type Value Description 

X I new upper left corner [+|-]x 

-x = move left by x 

x = new location - see :PNW? for limits 

+x = move right by x 

C = center horizontally 

Y I new upper left corner [+|-]y.  Note that the 
top is 0 and y values always increase going 



Key Type Value Description 

-y = move up by y 

y = new location - see :PNW? for limits 

+y = move down by y 

C = center vertically 

 

±x and ±y use units defined by the camera resolution in the current camera configuration.  For 
example, if the camera resolution is x2 then ±x and ±y will move the capture window by ±2·x, 
±2·y pixels.  If the camera resolution is x8 then ±x and ±y will move the capture window by 
±8·x, ±8·y pixels.  Absolute locations will be snapped to integer multiples of the camera 
resolution. 

 

:PAN? 

Returns: 

PAN <configuration>2 

 
Key Type Value Description 

CaptureLocation I,I X,Y - upper left corner of capture area 

CaptureSize I,I X,Y - width and height of frame size 

CaptureResolution L -1 = Full 1x 

0 = 1x 

1 = 2x 

2 = 4x 

3 = 8x 

4 = 16x 

5 = 32x 

 

A.5.4.12 PNW - pan window limits 

:PNW? 

This command returns pan window limits.  These are the dimensions of the active area of the 
camera detector and the allowable limits of the manual origin.  These limits are defined in the 
Special Camera Settings dialog. 

The current capture location and size must fit inside of the rectangle defined by the values 
returned from PNW?.  The current capture location and size can be obtained with the :PAN? or 
:CAP? command. To determine the number of pixels actually covered by the capture area you 
must multiply the capture size by the capture resolution.  For example, 128x120x4 actually 
covers 512x480 pixels, 64x60x2 actually covers 128x120 pixels, etc. 
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0 = reference frame 

NOTE:  The detector origin is always the upper left corner so that y values increase going down and decrease going 
up. 
 

Returns: 

PNW <configuration>2 

 

Key Type Value Description 

UpperLeft I,I X,Y - minimum allowable capture location 

LowerRight I,I X,Y - maximum allowable capture location.  
Note that the capture location plus the 
capture size times the capture resolution 
must be less than these values. 

 

A.5.4.13 PFS? - read pass/fail status 

:PFS? 

Returns: 

PFS <configuration> 

Note:  Only results that are tested are returned. 
 

Key Type Value Description 

Label S Label string as displayed in the Results 
window. 

Status B 0 = fail,  

1 = pass 

 

Example return: 

:PFS Total=1;Peak=0;Centroid X=0;Centroid Y=1;; 

Total, Peak, Centroid X, and Centroid Y are being tested.  Total passed, Peak failed, Centroid X 
failed, Centroid Y passed. 

 

A.5.4.14 RCC? - read cursor column 

:RCC? <configuration> 

 

Key Type Value Description 

FrameNumber I Frame number 

-1 = gain frame 



Key Type Value Description 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

Column I 1 to w.  ‘w’ is the frame width 

default = current cursor location 

 

Returns: 

RCC FrameNumber=f;Column=c;#dn..n(DAW)( DAW)…( DAW)( DAW) 

 

Where: 

f = frame number 

c = which column is being returned 

# = pound symbol 

d = number of digits to follow in n..n 

n..n = number of data words (i.e. column height) 

(DAW) = data word is two 8-bit data bytes, low byte followed by high byte 

 

Each data word is a two’s complement fixed point value in one of the following formats: 

siiiiiii ifffffff  LBA-300PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-400PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-500PC  -4096 to 4095.875 

siiiiiii ifffffff  LBA-708PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-710PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-712PC  -4096 to 4095.875 

siiiiiii iiiiiiif  LBA-714PC  -16384 to 16383.5 

 

Where: 

s =  sign bit 

i =  integer 

f =  fraction 

 

Use the :FST? command to determine the specific fixed point format of pixels in a frame.  The 
PixelBits parameter specifies the number of integer bits.  The PixelBitsFraction parameter 
specifies the number of fraction bits.  
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A.5.4.15 RCR? - read cursor row 

:RCR? <configuration> 



 

 

Key Type Value Description 

FrameNumber I Frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

Row I 1 to h.  ‘h’ is the frame height. 

default = current cursor location 

 

Returns: 

RCR FrameNumber=f;Row=r;#dn..n(DAW)( DAW)…(DAW)(DAW) 

 

Where: 

f = frame number 

r = which row is being returned 

# = pound symbol 

d = number of digits to follow in n..n 

n..n = number of data words (i.e. row length) 

(DAW) = data word is two 8-bit data bytes, low byte followed by high byte 

 

Each data word is a two’s complement fixed point value in one of the following formats: 

siiiiiii ifffffff  LBA-300PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-400PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-500PC  -4096 to 4095.875 

siiiiiii ifffffff  LBA-708PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-710PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-712PC  -4096 to 4095.875 

siiiiiii iiiiiiif  LBA-714PC  -16384 to 16383.5 

 

Where: 

s = sign bit 

 I =  integer 

 f = fraction 
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Use the :FST? command to determine the specific fixed point format of pixels in a frame.  The 
PixelBits parameter specifies the number of integer bits.  The PixelBitsFraction parameter 
specifies the number of fraction bits. 

 

A.5.4.16 RDD? - read raw data 

Returns the binary frame data. 

:RDD? <configuration> 

 

Key Type Value Description 

FrameNumber I frame number 

-1 = gain frame 

0 = reference frame 

1 to n.  ‘n’ is the size of the frame buffer. 

default = current frame 

 

Returns: 

RDD FrameNumber=f;Width=w;Height=h;#dn..n(DAW)(DAW)…(DAW) 

 

Where: 

f = frame number 

w = number of columns 

h = number of rows 

# = pound symbol 

d = number of digits to follow in n..n 

n..n = number of data words 

(DAW) = data word is two 8-bit data bytes, low byte followed by high byte 

 

Each data word is a two’s complement fixed point value in one of the following formats: 

siiiiiii ifffffff  LBA-300PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-400PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-500PC  -4096 to 4095.875 

siiiiiii ifffffff  LBA-708PC  -256 to 255.9921875 

siiiiiii iiifffff  LBA-710PC  -1024 to 1023.96875 

siiiiiii iiiiifff  LBA-712PC  -4096 to 4095.875 

Operator’s Manual  LBA-PC  
Doc. No. 10654-001, Rev 4.10 

259

siiiiiii iiiiiiif  LBA-714PC  -16384 to 16383.5 

 



 

Where: 

s = sign bit 

i = integer 

f = fraction 

 

Use the :FST? command to determine the specific fixed point format of pixels in a frame.  The 
PixelBits parameter specifies the number of integer bits.  The PixelBitsFraction parameter 
specifies the number of fraction bits. 

 

A.5.4.17 RDR? - read results 

:RDR? <configuration> 

Key Type Value Description 

Labels B Return labels displayed in left-hand column 
of results window. 

Default = false 

Values B Return values displayed in center column of 
results window. 

Default = true 

Units B Return units displayed in right-hand column 
of results window. 

Default = false 

 

Returns: 

each “set” is returned separately 

RDR  label,…,label 

 

If statistics is enabled then returns: 

RDR label,Mean,Deviation,Minimum,Maximum,…, 

label,Mean,Deviation,Minimum, Maxmum 

RDR value,…,value 

 

If statistics is enabled then returns: 

RDR value,mean,dev,min,max,…,value,mean,dev,min,max 

RDR  units,…,units 
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A.5.4.18 REM - go to remote 

When the REM message is sent or when the LBA-PC goes from local to remote via the REN line 
then local control is automatically locked out (equivalent to password lockout).   

Note that remote logging (:LOG) or synchronization (:SYC) are allowed only when remote is 
enabled.  If remote logging was enabled in the configuration (i.e. file name was FRM, RDD, or 
RDR) and you set the LBA-PC to remote, then remote logging will be re-enabled.  The 
synchronization state is not kept in the configuration so you must send a new SYC command 
after the LBA-PC is in remote. 

:REM 

Returns: 

REM 

 

A.5.4.19 RUN - start running 

This command has no effect if the LBA-PC is already running. 

:RUN 

 

A.5.4.20 STP - stop running 

This command has no effect if the LBA-PC is already stopped. 

:STP 

 

A.5.4.21 STT - start/stop toggle 

Toggle start/stop equivalent to Start/Stop on main LBA-PC menu. 

:STT 

 

A.5.4.22 SYC - synchronize with remote 

SYC forces the LBA-PC to wait until data, results, or both have been queried and sent before 
capturing another frame.  This command is similar to :LOG with the file name set to FRM, RDD, 
or RDR, except the LBA-PC does not automatically send the response data. 

:SYC  <configuration>3 

 

Key Type Value Description 

Data B true = synchronize remote data download 

Do not capture another frame until the 
controller sends a :FRM? or :RDD? 
Command and reads the response data. 

false = normal operation 



 

Key Type Value Description 

default = false 

Results B true = synchronize remote results 
download 

Do not capture another frame until the 
controller sends a :RDR? command and 
reads the response data. 

false = normal operation 

default = false 

 

A.5.4.23 WLD? - read current frame boundaries 

This command returns the boundaries of the current frame as viewed in the beam window (i.e., 
this is the range of values that will be displayed in the status bar if you move the cursors in the 
beam window from the upper left corner to the lower right corner).  The commands :APT, :CHR, 
:CUR require “world coordinates”.  World coordinates are dependent on the frame size, capture 
resolution, origin location, and pixel scale.  This command returns the upper left and lower right 
corners of world coordinates of the current frame. 

 
Note:  If the origin is set to upper left window or upper left detector then y values increase going down and decrease 
going up. 

:WLD? 

Returns: 

WLD <configuration>2 

 

Key Type Value Description 

 

UpperLeft F,F X,Y - upper left corner as viewed in beam 
window 

LowerRight F,F X,Y - lower right corner as viewed in beam 
window 

 

A.5.4.24 ZOM - zoom in/out 

This command is identical to “:CAP ZoomIndex=z” and is provided for convenience.  Allowable 
range is defined by “:CAP?” and “NumZooms=n”. 

:ZOM <configuration>2 

 

Key Type Value Description 

Zoom L new zoom [+|-]z 

-z = zoom out 
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Key Type Value Description 

z = new zoom 

+z = zoom in 

 

:ZOM? 

Returns: 

ZOM Zoom=z 

 

A.5.4.25 ZMM - zoom information 

:ZMM? 

Returns: 

ZMM <index=zoom>;…;<index=zoom>;; 

Where: 

Index = zoom = list of zooms by index. 

The “index” is an integer index used or returned by the ZOM command. 

The “zoom” is of the form “W x H x R”, W=width, H=height, R=resolution. 

 

For example: 

ZMM 0=128x120x4;1=128x120x2;2=128x120x1;3=64x60x1;4=32x30x1;; 

 

A.6 Footnotes 
1Commands to set a configuration have the following format: 

:CCC key=value;key=value;…key=value;key=value; 

Where: 

: = ASCII colon character (0x3A) 

CCC = three character command code (case is ignored) followed by space or   
  tab 

key = code for which parameter to set (case ignored) 

= = ASCII equal sign (0x3D) 

value = value to be assigned to the parameter specified by key.   

 

The particular parameter type, format, and allowable range are dependent on which key is being set. 

; = ASCII semi-colon character (0x3B) 
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key = value can occur in any order. 

 



 

2Configuration query commands return all of the keys for the specified configuration in the following 
format: 

:CCC key=value;key=value;…key=value;key=value; 
3Cannot be set while LBA-PC is running. 
4Cannot be set, information only. 
5World coordinates are based on the frame size, capture resolution, origin location, and pixel scale.  Use 
the WLD? command to determine frame current boundaries.  World coordinate values will always be 
snapped to the nearest resolution pixel. 
6The backslash character, “\”, has special meaning known as an escape sequence.  To specify a single 
backslash you must send two (2).  For example: 

“c:\\spiricon\\lba300pc\\lbapc.cfg” is interpreted by the LBA-PC as, “c:\spiricon\lba300pc\lbapc.cfg”.  
Although other escape sequences are recognized there is no reason to ever use them with the LBA-PC.  
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Appendix B LabVIEW Support 
 
 

B.1 Introduction 
LabVIEW is a product and registered trademark of National Instruments Corporation.  LabVIEW 
is a general purpose programming system designed specifically for data acquisition and 
instrument control.  LabVIEW programs are called Virtual Instruments (VI’s) because their 
appearance and operation can mimic other instruments such as the LBA-PC laser beam 
analyzer.  Thus, your LBA-PC can be remotely controlled by Virtual Instruments created using 
National Instruments LabVIEW. 

The User Guide describes remote operation of the LBA-PC. 

 

B.1.1 Virtual Instrument (VI) Examples 
To assist you with the development of specialized VI’s for your application, Spiricon has 
supplied you with two libraries containing both basic and general VI examples.  These 
examples are not provided as solutions to any specific requirement that the user might have 
in mind.  Rather they are supplied to assist the VI designer in the development of their own 
specialized VI. 

 

B.1.2 LBA-PC Remote Control Capabilities 
Essentially all LBA-PC operations can be controlled remotely over a GPIB bus using National 
Instruments GPIB cards and LabVIEW developed VI’s.  Other sections of this manual detail 
the GPIB commands supported by the LBA-PC.  It is assumed that the user is familiar with 
LabVIEW, and the meanings of the information provided below regarding the sample 
LabVIEW VI’s.  All of the following VI’s require that the user has obtained a copy of the 
LabVIEW development software and has it installed on their PC.  Spiricon has developed these 
VI’s using LabVIEW for Windows version 6i, and makes no claims for their compatibility using 
earlier versions or other platforms.  National Instruments GPIB interface hardware and their 
Windows drivers must be installed in both the remote (LBA-PC) computer and the local (or 
controlling) PC.  

 

B.1.3 VI Libraries 
If you checked the “Install Remote Capabilities” box during the installation of the LBA-PC 
application two VI library files, LBA-PC.LLB and SUBVI.LLB, will be installed in the following 
sub-directories: 

C:\ SPIRICON 

  \ LBAPC 

  \LABVIEW GPIB Examples 
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   LBAPC.LLB 
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4. Height 

   SUBVI.LLB 

 

You can either copy these library files to your LabVIEW development computer, or read these 
files from the Spiricon supplied CD. 

 

B.2 The Basic SubVI Library Examples 
SUBVI.LLB contains 22 basic functions that can be called by other VI’s. The functions of these 
SubVI’s are analogous to subroutines in other types of programming environments, such as 
C++ .  The following list contains the library SubVI’s name, a brief description of what it does, 
and the standard Inputs and Outputs of the VI. 

 

B.2.1 Auto Aperture ON/OFF .vi 
Description: Turn on/off auto aperturing. 

 

Input Output 

1.GPIB address 

2.On/Off Boolean 

3.Error in 

1.Error out 

 

B.2.2 Comma String to Array .vi 
Description: Translate a comma delimited string to an array. 

 

Input Output 

1. Input string 1. The array 

2. The total # of rows in the 
array 

 

B.2.3 Display Beam Frame .vi 
Description: Get current frame from LBA-PC, and display it as intensity graph. 

 

Input Output 

1. GPIB address 

2. Error in 

1. Frame # 

2. Beam frame 

3. Width 



5. Error out 
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B.2.4 Do Ultracal .vi 
Description: Turn Ultra calibration on and wait to be completed. 

 

Input Output 

1. GPIB address 

2. Error in 

1. Error out 

 

B.2.5 Frame SRE .vi 
Description: Enable Service Requests for frame data. 

 

Input Output 

1. GPIB address 

2. Error in 

1. Error out 

 

B.2.6 Get Basic Results .vi 
Description: Get current results from LBA-PC . 

 

Input Output 

1. GPIB address 

2. Error in 

1. Results array 

2. Error out 

 

B.2.7 Get Frame Status Info .vi 
Description: Get current frame status information from LBA-PC . 

 

Input Output 

1. GPIB address 

2. Error in 

1. Frame # 

2. Horizontal Scale 

3. Vertical Scale 

4. Capture Resolution 

5. Error out 



 

B.2.8 Get Palette .vi 
Description: Get color palette table from LBA-PC . 

 

Input Output 

1. GPIB address 

2. Error in 

1. Color table 

2. Error out 

 

B.2.9 Get Pan Location .vi 
Description: Get current pan location . 

 

Input Output 

1. GPIB address 

2. Error in 

1. Left 

2. Up 

3. Width 

4. Height 

5. Capture resolution 

6. Error out 

 

B.2.10    Get Tophat Results .vi  
Description: Get current tophat results from LBA-PC . 

 

Input Output 

1. GPIB address 

2. Error in 

1. Tophat results array 

2. Error out 

 

B.2.11    Get Version .vi 
Description: Get the version information of the LBA-PC. 

 

Input Output 

1. GPIB address 

2. Error in 

1.Version information string 

2. Error out 
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B.2.12    Move Cursor .vi 
Description: Move cursor based on a click of one of four buttons. 

 

Input Output 

1. GPIB address 

2. Up button 

3. Left button 

4. Right button 

5. Bottom button 

6. Error in 

1.Error out 

 

B.2.13    Move Pan .vi 
Description: Move pan based on a click of one of four buttons. 

 

Input Output 

1. GPIB address 

2. Up button 

3. Left button 

4. Right button 

5. Down button 

6. Error in 

1.Error out 

 

B.2.14    Read Basic Cursor info .vi 
Description: Read cursor current location and it’s value. 

 

Input Output 

1. GPIB address 

2. Error in 

1. X-Location 

2. Y-Location 

3. Pixel value on the cursor 

4. Delta from cross hair 

5. Error out 

 

B.2.15    Read Cursor Column/Row .vi 
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Description: Read cursor row data and column data . 



 

 

Input Output 

1. GPIB address 

2. Error in 

1. Row data array 

2. Row # of elements 

3. Column data array 

4. Column # of elements 

5. Error out 

 

B.2.16    Read Divergence Results .vi 
Description: Read peak and divergence x, y values in an array. 

 

Input Output 

1. GPIB address 

2. Error in 

1. Value array 

2. Error out 

 

B.2.17    Restore Configuration .vi 
Description: Restore a configuration file. 

 

Input Output 

1. GPIB address 

2. CFG file name 
string 

3. Error in 

1. Error out 

 

B.2.18    Results SRE .vi 
Description: Enable Service Requests for results. 

 

Input Output 

1. GPIB address 

2. Error in 

1. Error out 

 

B.2.19    Run Stop .vi 
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Description: Make LBA-PC run / stop . 

 



Input Output 
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below in detail.  The remaining are covered with a brief description of their operation.  All of 
these examples are contained in the LBA-PC.LLB library file. 

1. GPIB address 

2. Run/Stop boolean 

3. Error in 

1. Error out 

 

B.2.20    Save Configuration .vi 
Description: Save a configuration file to remote machine. 

 

Input Output 

1. GPIB address 

2. CFG file name string 

3. Error in 

1.Error out 

 

B.2.21    Semicolon String to Array .vi 
Description: Translate a string with semicolon delimiters to an array. 

 

Input Output 

1. Input string 1. The array 

2. The total # of rows in the 
array 

 

B.2.22    Set Energy and Units .vi 
Description: Set the quantity of energy and energy unit (set zero to re-init). 

 

Input Output 

1. GPIB address 

2. Energy  

3. Unit 

4. Error in 

1. Error out 

 

B.3 General VI Examples for the LBA-PC  
The following examples demonstrate how to use the above SubVI’s to build laser beam 
diagnostic LabVIEW virtual instrument applications.  Two of these examples are described 



 

 

B.3.1  Basic Results .vi 
This program shows the basic communication between LBA-PC and the local computer. It 
contains three buttons: “Run/Stop”, “Ultracal”, and “Auto Aper on/off” on the left side of the 
window.  This VI shows all basic results on the right side. 

 

 

Basic Results Panel 

Figure 64 

 
LabVIEW is a graphical computer language.  In LabVIEW, user interfaces and displays are 
called  “Panels” and a program is represented by a “Diagram”.  Programming is accomplished 
by drawing diagrams. A panel and its diagram are linked together. 

 

In the Panel of “Basic Results .vi”, there are five major groups of objects: 

• Run/Stop button 

• UltraCal button 

• AutoCal button 

• Energy spin control, Unit list, and Set button 

• Results display array 

 
For each group, we have built a SubVI to manipulate the process: 

• Run Stop .vi 

• Do Ultracal .vi 

• Auto Aperture On/Off .vi 

• Set Energy And Units .vi 
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• Get Basic Results .vi 

 
These VIs are easy to understand if one has some experience in LabVIEW programming.  The 
processing sequence is controlled by the “Error In” and “Error Out” connection chain.  That 
means a function unit is processed earlier if it is closer to the starting “Error In” connection.  
In other words, we use the “Error Out” to “Error In” connection sequence to link each 
operation in the process.  Since the results interface should be always active unless users 
terminate the process, we have used a “while-loop” to keep it active. 

 

B.3.2    Beam Viewer .vi 
This program allows you to control cursor and pan and zoom as well as basic operations.  As 
in the previous example, Beam Viewer .vi utilizes some of the same SubVI’s already 
discussed, while introducing image data transfers and a local display VI.  However the design 
method is the same. We use SubVIs to manipulate each function, then link them together.  

 

 

Beam Viewer Panel 

Figure 65 

 

In order to display intensity graphics, we used LabVIEW’s “Attribute Note” feature to handle 
the size and palette, etc.  Another LabVIEW tool we used to share data is “Local Variables”.  
This allows you to use any variable value anywhere in a diagram.  

 

Let us go through each major process step in the Beam Viewer .vi diagram.  Before the while-
loop, we enable frame Service Request and get Palette (if you want to change the palette, 
you should include get palette inside of this while-loop).  Then: 

1. Check if each of the Run/Stop, UltraCal, and AutoAperture buttons is on or off. 

2. Check if Set energy/unit button has been clicked. 
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3. Check if the status of the cursor display has changed. 

4. Check if any Cursor-Move button has been clicked. 

5. Check if the ZoomIn and ZoomOut button has been clicked. Check if any Pan- Move 
button has been clicked. 

6. Get current frame data and cursor location to display. 

 

B.3.3    Basic Divergence .vi 
This program is similar to the Basic Results .vi, but contains only those items needed to make 
divergence measurements.  Inputs include the lens Focal Length and results items are: 
“Peak”, “Div X” and “Div Y”. 

 

B.3.4    Basic Logging .vi 
This program allows you to log data frames or results onto the remote (LBA-PC) computers 
hard disk. The operation of this VI is similar to the operation in the LBA-PC.  The user inputs a 
filename and selects the logging method.  Start/Stop and Closing of the logging process is 
also provided.  

 

B.3.5    Basic Tophat .vi 
This program is similar to the Basic Results .vi, but is configured to enable the LBA’s Tophat 
results and display these results locally.  

 

B.3.6    Load Data .vi 
This VI will emulate the Load Data operation found on the LBA-PC.  One or more LBA data 
frames can be retrieved from the LBA’s local hard drive.  The operator must enter a file name 
and path, the Start Record, the Number of Records, and the Start Frame values. 

 

B.3.7    Save Data .vi 
This VI will emulate the Save Data operation found on the LBA-PC.  One or more LBA data 
frames can be saved on the LBA’s local hard drive.  The operator must enter the file name 
and path, and the Start Frame and Number of Frames values. 

 

B.3.8    Put Data .vi 
This VI will upload a data frame from the local computer’s hard drive to the LBA-PC frame 
buffer.  The operator must enter the file name and path, and the frame location number 
where the data is to be transferred. 
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B.3.9    Get Data .vi 
This VI will download a data frame from the LBA-PC into a file on one of the local computer’s 
hard drives.  The operator must enter the file name and path, and the Frame Number that is 
to be transferred. 

 

B.3.10    Hotkeys .vi 
This VI provides a basic set of push-button operations including:  Print, Write Protect, Reset, 
and Camera Shutter control.  The “Reset” button will cause the LBA-PC application to restore 
the last saved configuration file.  
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