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Readout chip for strips 

5 

FE Ctrl 
 logic 

Buf 
 #k ... Buf 

 #1 
ADC 

Or ToT 

BUF #1 

readout/slow control 

strip #127 

strip #0 

FE Ctrl 
 logic 

Buf 
 #k ... Buf 

 #1 
ADC 

Or ToT 

Sparsifier ~hit_rate * trig_latency 

How many buffers? 
How many barrels? 

Triggered hits only 

Asynchronous logic assumed 
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Parameter Space 
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Gangling/Occupancy/Simulations 
Several unknowns: exact background rate; hit multiplicities 

Trigger  
frequency: 150 kHz (1.5 S.F) 
jitter: 100 ns   (the goal is to go down to 30 ns) 
latency: 10 us   (1.7 SF; LVL1 design is 6 us) 
 

DAQ window: 100ns + 2 Time stamps  
                       or 300 ns 
Time stamping: 33 MHz         (T(BCO)=30 ns) 
Chip readout clock: 66 MHz   (T(RDclk)=15 ns) 
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L1 simulation: 687 kHz/strip 
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Analog efficiency and limited buffer lenghts 

Buffer Size 

Peaking time=50 ns  eff=92 % 

Peaking time=100 ns  eff=84% 
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Efficiencies vs rate and dead times 

Layer CD [pF] tp [ns] ENC from 
RS     [e 

rms]  

ENC     
[e rms] 

Hit 
rate/strip 

[kHz] 

MMC 
Efficiency 

0 11.2 25 220 680 2060 (0.732) 

1 26.7 
50 650 1190 

687 
0.917 

100 460 930 0.841 
2 31.2 50 830 1400 422 0.948 
3 45.8 50 1480 2130 325 0.960 
4 52.6 1000 340 820 47 0.893 
5 67.5 1000 500 1010 28 0.934 

Conditions: 20 buffers, 150 kHz trigger rate, 300 ns time window for all layers. 
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DAQ reading chain for L0-L5 

 
High rad area 15Mrad/year Off detector 

low rad area 

ROM 

Optical Link 
2.5 Gbit/s 

Counting room 
Std electronics 

FEB 

HDI +Transition card+FEB+ROM 

DAQ chain independent on the 
chosen FE options 

 Optical 1 Gbit/s  

~100 cm 

LV1 

HDI prototyping will start in October    Z properties mostly 
Encoder IC Specs linked to FE chip finalization   End of year 
Rad-hard serializer choice      Still LOC1, ongoing 
Copper tail: lenght vs data transfer    tests are progressing 
 
FEB + ROM    Work focused on the optical-link mezzanine  

fibers 
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SuperB-FEB Board schematics 

DAQ link 2.5 Gbit/s 
L1/Spare DAQ link  

4x1 Gbit/s FE links 

4x1 Gbit/s FE links 

4x1 Gbit/s FE links 
Small FPGA 

Small FPGA 

Small FPGA 

Memory 

Large FPGA 
Gb ethernet 

VME FPGA 
Or uCPU 

VME? 

FCTS interface 

ECS interface 

FCTS, ECS protocols to be decided experiment-wide 
Large FPGA for data shipping and monitoring 
VME FPGA or uCPU might be included in the large FPGA. 
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Optical link mezzanine card for EDRO 

Developed as a part of ATLAS/FTK project 
 
 
 
 
 
 
4 optical links at 1 Gbit/s; FPGA Xilinx, 40/100 MHz clk 

(programmable) 
First prototype under tests.  
Usable as link test mezzanine in SuperB (fall 2011) 
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Conclusions 
First core of a Mini Monte Carlo for the Strip readout chip is available, containing 

Hit and trigger generation 
Analog inefficiency, buffers and barrels 
Several improvements can be foreseen: input hit multiplicities and correlations, etc 
 

Good indications that for L1 the pixel readout architecture can be reused fruifully 

Two parameters were found to be (very) critical: 

T(BCO) vs T(RD) 
Analog dead time 

Analysis on other layers foreseen 

 

 

Mauro Villa 

 
Data chain is progressing by defining all the elements of the chain  ....  
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