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Silizium Labor Bonn

" E)LAB Digital design and Verification

Ethernet
‘Simulation (cocotb?)

stimuli via
cocotb

HDL/Simulation

Selr.chip['global conr']J['InjEnLd'] =0
self.chip['global conf']['ThacLd'] =0
self.chip['global conf']['PixConfld'] =0

Exactly the same python code can be used for SELZ:ERITY Glabal_cont!] Sks_Seit i)
. . . . self.chip.write_global() #send some test hit
testing physical chip. Same firmware for FPGA.

while not self.chip['trigger'].is_done():
pass

1 print 'fifo_size', self.chip['fifo'].get_fifo size()
data = self.chip['flfo‘].get_daca(I
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https://github.com/potentialventures/cocotb
https://github.com/SiLab-Bonn/basil
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E)LAB Project organization

Use content management system for everything
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all the test GIT

@ silab > tj-monopix2

T tj-monopix2 &

Project ID: 60467

fald % Unstar 5 Y Fork 1

©- 344 Commits V' 10 Branches ¢7 0 Tags 115.8 MB Files B 359.5 MB Storage

—_—
master timonopix2 / | 4 w History Find file Web IDE & v

add 320MHz simulations
@ Toko Hirono authored 6 months ago

@ f2432c00 [

[ README

& Add CONTRIBUTING

B CI/CD configuration | | B Add LICENSE | | B Add CHANGELOG

Add Kubernetes cluster |

Name Last commit Last update
& data BUG fix path (again) 7 months ago
& doc DOC: Current status of configur... 1 year ago

& firmware/src add 320MHz simulations 6 months ago

& src Fix sdf export 6 months ago
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ﬂ E))LAB Continuous Integration

Silizium Labor Bonn

Use GitLab CI* to run test on every code change

Use pytest* as testing framework

def test@2_alle(self): l
self.dut["GCR"]["EnROCNnfg"].setall(e)
self.dut["GCR"].write("EnROCnfg", chip_id=self.dut.chip_id, write=True)
self.dut.get_GCR("EnROCnfg") DLy @  mastes
self.assertFalse(self.dut["GCR"]["EnROCnfg"].any())

i ] o ol v
hit_csv = utils.startHIT(self.dut, self.hit file.pop()) cn te
size = self.dut['fifo'].get_FIFO_SIZE()
for _ in range(10): 9232993 e )
size = self.dut['fifo'].get_FIFO_SIZE()

self.assertEqual(size, @) on Test_Pigelive

o3 ' Pipelioe

oM Test V-.|—l. -

#23484 “" . N

* or similar
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ﬂ @LAB Verification Plan

L R N e

Task
TRG new feature
Gated mode

Behavior during switching of trigger (read-out) modes ? Needs detailed
verification

row data record and send

pedestal update

hit recognition

Test on random data

include random pedestals

trigger test

check hammming correction on if warking
read_back_erros

common made alaorvthmi+ overflow)

test name to launch

switcher_test
switcher_test

switcher_test
extended_test
extended_test
vszs_test vsim
vszs_test vsim
extended_test
extended_test
ecc_test
ecc_test

cm overflow test

Notes

veto triggered
several times

and the correct
behavior was

observed

Status
done
done

done
done
done
done
done
done
done
done
done
done
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UNIVERSITATE.!‘]]]. @!-mﬁmg FIOW (Digital on Top)

RTL

Synthesis

bk 1. Prepare analog blocks (models)

Initial Placement

Physical Optimization

2. Use them in digital flow

Clock Tree Synthesis

Post-CTS Optimizaion 3. Extract and verify

Routing

Post-Route Optimization

Signoff Verification

Final Layeut
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/ G)LAB Partition

Silizium Labor Bonn
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Minimum amount of analog macros
(array + periphery) including top power
-> simulated and verified with spice

Space for digital logic (see of gates)
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P8 LAB P Design and Modeling

UNIVERSITAT

— For all Analog macro
- Verilog model
— Liberty file
- Power grid model (we did not use this yet)

— Proper netlist for LVS

— Verified in spice
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UNIVERSITAT" @ &ABB SignOff

Timing

Power

IR/EM

Gate level simulation

FastSpice (with limited pixel array size)
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(Digital on Top)

Python

Test Scripts

DAQ Software

Questa

AN

AR

Basil
(Cocotb)

DAQ rtl

TR

TJ-Monopix2
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