
Research status (Yasu) 
For the DF development at Fermilab: 
•  Data format from ROD in S-Link 
•  Readout-Detector mapping 
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Data Formatter system 
One of the most challenging part in the 

FTK application for ATLAS 
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The essential part in order to achieve 
parallelization for our fast tracker�

Figure 2: The Four FTK ⌘ regions. Note the significant overlap in the high occupancy central
barrel regions.

2.1 FTK Towers

The FTK system partitions the ATLAS inner detector into four ⌘ regions as shown in Figure
2. The inner detectors are further partitioned into eight � regions. The � towers are split
again into 16 regions of roughly 22.5� with approximately 10� overlap. Thus there are 64
⌘ � � towers. The Data Formatter system remaps the ATLAS inner detector modules to
line up with the FTK ⌘ � � towers. As we will describe in later sections, the module and
ROD organization is less than ideal and will ultimately drive the overall design of the Data
Formatter hardware.

3 Data Formatter Preliminary Design

The initial Data Formatter design process is described in this section. It is important to note
that the Data Formatter hardware design is driven by input and output requirements, while
also maintaining flexibility needed to accommodate future expansion and allowing for changes
in the number of ROLs and module-ROD assignments.

3.1 Inputs from RODs

The FTK system is “grafted” onto the existing ATLAS DAQ system. A new dual-output
HOLA SLINK mezzanine card has been developed and approved for use on the ROD transition
boards. This mezzanine card “taps” into the ROD output data stream. Ideally, the FTK
system should have no impact on upstream ATLAS DAQ hardware. This means that the Data
Formatter must have su�cient memory to bu↵er or process the entire input record without
activating the flow control features of the data link. This also means that the Data Formatter
must remain flexible with regard to input changes. New ROLs will be added to the system.
The mapping between inner detector modules and ROLs may change over time. The Data
Formatter must be able to compensate for these changes without imposing any limitations on
the ATLAS front end electronics.

The Data Formatter receives 222 ROLs from the ATLAS RODs shown in Table 1. Chains
of inner detector modules are processed by the RODs and following a L1 trigger a variable
length list of pixel (or strip) hits are sent over the ROLs to the Data Formatter. Therefore to
begin the Data Formatter design process it is necessary to understand the mapping between
inner detector modules and the ROD boards. The module-ROD map has been extracted from
the ATLAS CORACOOL database and is assumed to be complete and up to date.

Module names reflect their physical location on the detector. For example, module
L1 B15 S1 M1A is located in Pixel barrel 1 and is located on the first half (S1) of bi-stave
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Hardware mapping 
Pixel (1744 Modules, 132 RODs) 
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3 Layers in Barrel 

3 Disks in both Endcaps 
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Hardware mapping 
SCT (8176 Modules, 100 RODs) 
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4 Layers in Barrel 

9 Disks in both Endcaps  
(Only for A-side 9 Disks are shown) 
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3D paper model 
Prototype for Pixel Barrel (3 layers) 
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Data flow 
Develop a private decoder (unpacker) 

•  Rawdata      à Electronics ID 
•  Electronics ID  à Real Position (X, Y, Z) 
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Data flow 
SCT Barrel eta 2 (just as an example) 
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