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About CMS N
The Compact Muon Solenoid (CMS) is
a general-purpose detector at the compressor module
k‘ Large Hadron Collider (LHC). It has a | 'Ef“‘ e T
| broad physics programme ranging .. oo iale L 7 -The compressor is developed ' Istart - BYe.Ou
from studying the Standard Model Yo = g 2 0 L - and tested in VHDL and | 77 |(AderossFFOM gl /
(including the Higgs boson) to _: ; #, T 2 B SystemVerilog : /| Avitimetc Compressor
searching for extra dimensions and ™l Tl Tl _Simulations in  Modelsim — ‘
particles that could make up dark ~ - "% ek, S verify the functionality of the
. matter. B "y A\ module
- The CMS detector is built around a
- huge solenoid magnet. This takes the ) _ _ N Architecture key points
- form of a cylindrical coil of Figure 1. lllustration of particle collisions L Arithi e mpressor vemoy Ll ouput
superconducting cable that generates e e
a field of 4 tesla, about 100,000 times the magnetic field of the Earth. The field is - Memory manager
confined by a steel “yoke” that forms the bulk of the detector's 14,000-tonne _ Controller
weight. - Input/Output FIFOs Figure 4. Compressor module architecture
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. - Investigation of data representation schemes
Pixel module

The efficiency of the compressor is related to the representation method

- Hit rate estimation for inner barrel
layer at 140 Pile-Up is about 2 GHz/cm?
- Expected high readout rate
(~4.8 Gbits/s per chip for 1 MHz trigger

Delta representation :

- for every active pixel use only
the information about the
previous active pixels in X and Y

rate) SN, :
- 2.4 Gbits/s max bandwidth per chip dlrect!ons, instead of. the .actual
(2 e-links) coordinates of the active pixel

- with this method we need to
compress in parallel three

It is essential to develop an efficient ,
P sequences of data for each active

transfer protocol to collect all

ixel:
measurements and ensure good p*dx
detector .perf.ormance. . A lossless _ _ AL om * dy
compression is needed in order to : 8 x 1.2Gb/s data % 2dc value
reduce the usage of electrical links 1 x 320Mb/s control . :
: : : ) 7-12W - compression ration ~2.1
without losing any information for

every event. Figure 2. Example of pixel module readout

Figure 5. Delta representation

Arithmetic compression

Arithmetic compression is a form of
entropy encoding used in lossless data
compression. With this method the more
frequently used symbols are stored with
less bits, resulting in an overall reduced
bitstream in the output. This method
was selected because it gives good

compression ratios and it has a quite
simple implementation. Figure 3. Example of the arithmetic

compression algorithm -

Future work

« Import the compressor to the VEPIX53 simulation and verification framework.
- Calculate power consumption.

- Timing analysis.

- Investigate simpler compression methods as backup.
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