Testing MVTX Readout Units
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SPHENIX Detector

e MAPS-based VerTeX detector
(MVTX)
- Tracking and vertexing
- Heavy-flavor studies
- Fine pitch
- Fast, high efficiency, low noise
- Ultra thin
- On-pixel digitization
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MVTX Readout System
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Readout Unit Testing Steps

Voltage/Current Tests Bad Blocks Test

\

Program USB EEPROM

Flash FPGA and
CANbus Tests

Configure FPGAs \

Check and Fuse
GBTx

/

Loopback :
Tests ———p»| Functional Tests /
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Voltage/Current Tests &
Program USB EEPROM

e Test for short circuits
e Power on and voltage tests
e Program USB EEPROM
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Voltage/Current Tests
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e (Qut-of-range values
did not impact
functionality
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Configure FPGAs, Loopback & Functional Tests

Program flash FPGA
Configure main FPGA

Long and short loopback test
Check SCAADC values
Functional checks
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Slow Controls ADC Values

Temperature (C)
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e Need to recalibrate
several temperature
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Check & Fuse GBTxO0

e Detect presence of
all three GBTx
e Fuse GBTxO
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Flash FPGA and CANbus Tests

e Program flash FPGA for detector use
e SCAlinks
e Main FPGA select map interface
e Flash interface
e Test CANbus
MainsRAM | | FasH | | Flask |
FPGA FPGA Memory
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Bad Blocks Test

e Flash memory mapped
e All within acceptable
range

Nblocks

40

30

20

10

| T L A

[

[

Bad Blocks |
Mean: 9.094203 _|

- Std Dev: 6.385715 —|
| 5
i I
- ™ . al
— . —q
— . = L
B LI i
B - " Tl " |
— — = = —|
T 0m n = 2 7
E i w . m smaw =
- am " . e u . . . -
—_ | ™ n n n | | n _—
:l | L1 1| | L1 I L1l | I | L O | 1D Y L I Y LA A l L1l | I 1 |:
320 330 340 350 360 370 380 390

Austin Schmier, University of Tennesse, Knoxville, APS April Meeting 2021

Serial Number

13



Assembly

Transition board
Power mezzanine
Front panel

Thermal pads & cold plate
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Conclusions

e Testing at ORNL is going well and on schedule
Only one board left to debug
e Next steps

- Test with stave and ATLAS FELIX back-end

- Ship readout units to Brookhaven for further testing

RUv2 Testing and Assembly Team at ORNL.:

e Jo Schambach
e Friederike Bock
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Backup
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“sPHENIX will provide state-of-art capabilities for studies of the strongly interacting
quark-gluon plasma using jet and heavy-flavor observables.”

- https://www.sphenix.bnl.gov/

>

SPHEQRIIX
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PHE
)S

Monolithic-Active-Pixel-Sensors (MAPS

The next Generation State of the Art Pixel Tracker

» Advantages of ALICE MAPS/ALPIDE: FPC
* Very fine pitch (27x29 um)
* High efficiency (>99%) and low noise (<10°)
* Fast readout, ~5 pS
* Ultra-thin/low mass, 50um (~0.3% X,) 9 Chips
* On-pixel digitization, low power dissipation i

Cooling plate

An ideal detector for QGP b-jet physics! _
A 9-chip MAPS stave, 1.5 x 27cm?

ALPIDE design NWELL NMOS PMOS
DIODE TRANSISTOR / TRANSISTOR

Tower Jazz 0.18 um CMOS
* feature size 180 nm

* metallayers 6

50 um * gate oxide 3nm
substrate: N, ~10%
epitaxial layer: N,~ 10*
deep p-well: N, ~10%*

28 pum
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MVTX Readout System

9-sensor stave

’III| - IYJ,TI,[l,-l.:

FPC A
ALPIDE /
Sensors—., y

,/Cold Plate

Interaction Region

Readout Unit FELIX

Front End ! Back End

5-10 m twinax GBT Optic?l Links

A

Data (9x1.2Gbps), Clock,
Control/Trigger

| - momm— 4 'ul 3
| i-:‘-gz %% g T

l

|
Data (3x4.8 Ghps)

DAQ and Slow
Control

“Power Board

Experimental Hall ' Counting House

sPHENIX
Trigger & Timing

Austin Schmier, University of Tennesse, Knoxville, APS April Meeting 2021

19



