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Outline

1. JUNO RPC electronics introduction;

e 2. COMET ARGO RPC Electronics requirement;

* 3. Concept design of COMET ARGO RPC Electronics;
* 4. Next plan;



JUNO RPC Electronics Topology
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Installed RPC electronics
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TDC Electronics Self Test
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o = 1.9/4/2 ns < 2 ns requirement
The result is similar to Argo’ result




Efficiency VS Threshold

Efficiency VS Threshold
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The test result is similar to the result based on the system



Efficiency VS HV

Efficiency VS HV
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The test result is similar to the result based on the system



Requirement

e 1. Tag the timestamp of hits only in 400 us;

* 2. Upload the hit info to trigger system;
e 3. Readout the hit info to PC;

400 uS 400 uS

Tag Muon

Trigger Trigger Trigger
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Event rates

Input: 300 Hz/cm?; Event size: 16 Bytes;
Strips: 7x62x300 = 130200 Hz/strip;
RPC: 80x130200 = 10,416,000 Hz/RPC;
Events: 16x10,416,000 = 167 MB/s

ARGO-YBJ

Resistive Plate Chamber Technology

time resolution ~1-2 ns (pad)
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with a full coverage (92% active surface) of a large area (5600 m2)
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TDC boards design

e 1. Use multi phase of clock as a TDC, now TDC LSB=1 ns, RPC

detector timing sigma = 2 ns in JUNO; it is possible to opotimize TDC
LSB = 250 ps,

e 2. More than one RPC shared one TDC board for low cost;
3. Radiation Hardening:

3.1 Loading firmware remotely;

3.2 Loading firmware periodically;

3.3 No local oscillator;



ARGO RPC Signal
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The picture is from Zhaoke

* Blue: raw signal from flat
cables;

* Yellow : from ATLAS receivers;



TDC Boards

Receivers
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* 1. Receivers design for
amplification;

e 2. Power dissipation,
e 3. Multi phase TDC;
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One scheme A based on MicroTCA One scheme B based on Xilinx Alveo Boards
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More details about Scheme B
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TDC Boards: Middle Boards = 4:1
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Possible Aggregate

TDC boards Middle boards Backend boards Power Supply

72 (1 RPC to 1 TDC)
36 (2 RPC to 1 TDC) 11 2
12 (6 RPC to 1 TDC) 0 2

Depend on receiver design



Open questions

* 1. How to purchase MicroTCA or Power Supply or PC,

e 2. How to use physics calibration to cancel the timing offset for TDC
boards?



2T

* 1. flMaxime, Giulio&1E, ;EEJZrecelverE’jllxl‘l' SCINM= S IR A ER

Al P ANEEBIXMESRE
2. ¥R EEL, HETM A E’JIﬁEFEEE BRUS5C, o] PUFTRR

Iy

Xy

/I\Kﬁﬁ%recelver




	幻灯片 1: Argo RPC  Readout Electronics in COMET 
	幻灯片 2: Outline
	幻灯片 3: JUNO RPC Electronics Topology
	幻灯片 4: Installed RPC electronics
	幻灯片 5: TDC Electronics Self Test
	幻灯片 6: CTR with RPC
	幻灯片 7: Efficiency VS Threshold
	幻灯片 8: Efficiency VS HV
	幻灯片 9: Requirement
	幻灯片 10: 和JUNO RPC电子学区别
	幻灯片 11: Event rates
	幻灯片 12: TDC boards design
	幻灯片 13: ARGO RPC Signal
	幻灯片 14: TDC Boards
	幻灯片 15: iRPC读出结构
	幻灯片 16: 可能的读出结构
	幻灯片 17: More details about Scheme B
	幻灯片 18: Possible Aggregate 
	幻灯片 19: Open questions
	幻灯片 20: 下一步计划


   2

