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SUZE: thedemonstrator of data sparsification circuit
for the binary readout MAPS

Wojciech Dulinski on behalf of IPHC and SUZE designers: Guy Doziere and Abdelkader Himmi
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e |ntroduction: hit coding
e SUZE architecture and basic building blocs

e Basic specification and projection for M 22+
performance (544 x 1088 pixel tracker)

e Present status of testing
\ e Conclusions and discussion /
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Hit coding proposed for the binary readout MAPS
(M22+, MImoSTAR++)
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Encoding of adjacent hit pixelsin arow (up to four in one group) plusacommon
row address (if morethan one state/row), means data compression but noreal
clustering.
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Diagram of M 22+ with the basic blocks of sparsifying
circuitry
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Memory with M states storage and serial transmission

M 22+ array size: 1088 x 544 pixels, 18.4 um pitch (exactly as M 22)
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SUZE: thelayout details

Part 1:
JTAG

Part 2:
Priority look Ahead
Algorithm

Part 3 and 4:
Sequencer for row,
frame and memory
synchronization

Part 5:

Selection of 9 states
among

2 X 6 states

Part 6 :
Memories management

Part 7 :

FIFO : 2 blocs of
memories

with M states storage

Part 8 :
Serial transmission
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E basic specification and projection for M 22+ perfor mance

Part Parameter Typical Value Notes
Oscillator Frequency 100 MHz
READOUT CERD Frequency Up to 100 MHz || fo for the output LVDS
CERD Duty Cycle S0%
TCEK Frequency 10 MHz
TS %?ltrll:‘l;a'Huld .10 n§
JIAG TDI Setup/Hold 10 0§
Time S
sampling frequency 100 NMHz
Memorv size 38400 bits Organization 600 x 16 x
N frequency max 200 WMHz 4

Speed of the reading 100 Ihbits's

number of maximum

B pixels .
el 2 1 line | 21 bits (10 for row
ACOTESs coding + 11 for column)
coding 2 bits
number of pixels G4
Bank
“ number of states/row [
number of hanlks 2 M22+:17
) maximum number of
Row states 9 M22+:9
reading time 160 ns 200 ns
Frame reading time = 90 s M22+: 110 us

With present SUZE architecture, thelimit for the hit rateisdefined by the output data link. For one serial
port/chip (1bit wide) @100 M Hz, the maximum hit rate is ~300 states/frame (up to 10° hits/s, supposing
3 states/hit (overestimation), but beware statistics and the beam structure!). Thisrate can be (almost)
doubled by implementation of two serial linksor by running (output port only!) at 200 MHz.
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SUZE: test bench and present test status

External frequency
general tor 0 > 150 MHz

R:gi;e;:ses Internal clock
nnnnnnnnnn 100 MHZ
L

Power supplies
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N Il
\ 11 port sl | |Interface Oscilloscope
JTAG _l 500 MHz
- Buffer and .
o Setting of || X Logic analyser | = I:]
h - Ma - impedance
the chip by $ $ :\> 2GHz Text file
\ switches adaptor

of writing

SUZE 01 and reading

Data and clock
eneration

- Interface LVDS Data analyser
(0 >200 MHz)

160 MHz (0 >200 MHz)

Evaluation board SUZE 01

So far, so good: no single bug detected yet. The chip works at the nominal
frequency, several different input patterns give the correct sparsified result.
More detailed testsin progress.




IPH Wojciech.Dulinski@ires.in2p3.fr
c EUDET-JRA1 Mesting, DESY, January 2008

Institut F‘Ii.lridisci%Iill'uairz
Hubert CUriEn
STRASBOLIRG

Conclusions

—/SUZE under tests, seemsto behave according to the design spec\s

- Proposal for the M 22+ output for mat: one serial link running
@100 MHz, providing at least up to ~100 tracks/frame

- Proposal for a common daughter card for M22 and M 22+ : see
Appendix for the ssimplified specs
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RG45 connectors, up to 100MHz LVDS
J1(in): ck, speak, reset (JTAG) , start

J2 (i/0): JTAG (TCK, TDI, TMS, TDO)

J3 (out): ckout, MKsync, MKtest, trg (analog)
J4 (out): ckout, MKsync, MKtest, trg (digital)
J5—-J8: data out (DO —D15)

ppendlx Aux PCB for Mimosa22 (digital output)

C|0Ck tree




