
Figure 1: Acquisition schematic of the 

PertkinElmer detector using internal timer 

(fixed frequency 15Hz) 

Without synchronization the motor will start in the red 

marked timeslot randomly because there is no 

correlation between the internal timer and the motion 

controller. 
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The new generation of flat-panel-detectors offers high frame rates and high pixel counts. It has 
turned out, that the new hardware requires new approaches in software and data handling. Data 
rates can easily be increased to up to 900 Gb/h. 

The PerkinElmer XRD1621 offers frame rates of up to 15Hz. In order to take advantage of the fast 
readout (66.7ms), the procedure of data collection has to be adapted.  The usual point-by-point 
scans have to be speeded up and therefore replaced by continuous scans. Before, the data collection 
was started at each point by the Beamline software, now the detector will read out continuously 
while the experiment is progressing. 

The software QXRD 0.7.15 developed at the APS in Chicago [1] has been used for recording data 
to disc. The detector is continuously read out as QXRD is started. This is very important to protect 
the detector against radiation damage due to saturation.  
As the detector runs with an internal timer, which triggers each image acquisition, the external 

components have to be synchronized with the detector.  
The challenge by using continuous scans is to relate 
the status of the experiment to a certain detector 
image. There are at least three different units involved 
in data acquisition chain: the user interface (here 
usually “Online” [2]) sends out the commands to the 
detector controller and experimental controller. Due to 
the mode of operation of the detector it is impossible 
to correlate the status of the experiment precisely with 
the image number because the command to acquire a 
series of images may start at the beginning or at the 
very end of the running exposure, see Fig. 1. This 
phenomena leads to a jitter of B±0.5*texposure. Tests 
have been performed with a sample translated in two 
directions in the focused beam. For the horizontal 
direction the motor was continuously running. For the 
following scan the desired step size in grid resolution 
is about 50µm. According to this resolution and the 
readout speed of 15 Hz the velocity of the scanning 
axis was adjusted to 0.75mm/s.  



Figure 2: 2x2mm² sample 

with well-defined edges 

left and right. 

The above mentioned uncertainty, in which part of the readout cycle of the detector the 
measurement was started,  leads to a system inherent time-jitter of ±33.3 ms, which corresponds to 
±25µm in our test measurement. In Fig 2 and 3 a capacitor was used as sample. Each pixel in Fig. 2 
corresponds to a detector image. The edges left and right would be expected to be sharp, but the 
jitter leads to miscorrelation of detector 
image to motor position. In Fig. 3 cuts of 
Fig. 2 are shown, where the failure in 
correlation can be seen.  

 

 

The following concept has been developed to 
overcome a system inherent time-jitter: 
By using the feature that the readout of the 
detector can be interrupted and restarted by the 
change of the exposure time, the detector 
readout can be started by the experimental 
control too. Here, in the example the exposure 
time has to be switched to a random value 
(greater than 66.7ms) and switched back to the 
desired value before the motor movement starts. 

This procedure synchronizes successfully the 
internal timer of the detector with the motion 
controller. 

 

 

References 
 

[1] Guy Jennings, Readout Software for Flat Panel X-Ray Detectors 
      http://sourceforge.net/projects/qxrd/ 
[2] T. Kracht, Online – A program package for data acquisition and beamline control 

Figure 4: Acquisition schematic of the PertkinElmer detector 

using internal timer (variable frequency) 

Restart the internal timer and start the motor movement at 

the same time will improve accuracy 

 

Figure 3: Cuts along rows in bordered area in fig. 2 


