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FVTX ROC Ports 
Configuration 

• All ROC DF18 ports were 
occupied in FVTX operation. 
• Thus there was no even a 
single ports remain open 
during their operation.
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Whatʼs Wrong? • Many of you experienced fake hits appear 
on the terminal in the test bench DAQ. 

• These fake hits belong to non-existing 
module, i.e. decoded as hit from empty 
ports.

• The current hypothesis is these fake hits 
are generated at the empty port due to the 
reflection of digital signal. 

How come hits are generated from empty ports?

Fake hits?

Is this fatal for our data quality?

• Probably not. These data will never be 
processed in the analysis.

• Data size will be the concern. 
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Fake Hits from Empty Ports
• Only station 1 and 3 will be used.
• Half of DF18 ports are to be remain open.
• Fake hits are observed from the empty ports
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解析結果
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ひどいのは97%ぐらい他のポートから来ている。

From Hikaruʼs Study on Feb. 24, 2022
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Software or Hardware Solution?
• Mask particular fiber @ FELIX
• Mask particular leg of FPGA @ ROC
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It is possible to mask empty ports at ROC or FELIX stage, though we 
havenʼt tested yet and we donʼt know when we can do it. 2nd software 
solution may require data FPGA upgrade at ROC. The plan is to pursue 
both solutions in parallel.



Low Voltage Differential Signaling (LVDS)
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The FPHX chip
FPHX

Data Out-2
Data Out-1

• Signals are transmitted in pair of signal
lines with opposite phase.
• They are taken differential at the receiver 



Low Voltage Differential Signaling (LVDS)
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The FPHX chip
FPHX

Data Out-2
Data Out-1 Signal is suffered from noise

Common mode noise can 
be canceled at the receiver



Empty Port = Open End Circuit
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100Ω

Somehow one of the LVDS pair lines picks up unique noise. The receiver process this 
noise as it is to the down stream.

Receiver

A+

B-
A+-B-



Solution : Termination
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100Ω100Ω

The simplest solution is to terminate the open end by 100Ω resistance and let the noise to be 
common mode between LVDS pairs. This way, the noise will be canceled at the receiver.

A+

B-
A+-B-

Receiver
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Only LDVD Data Pairs are to be terminated.

Station-0

Station-1,2,3

Table made by Rkkyo Undergrads



Terminator Design and Schedule
• Need to make AC, BD type (AC, BD type are incompatible) for 

Station-0 (60 pins) and Station-1,2,3 (100 pins) types. 
• Searching for 60 pin type DF18 connectors (discontinued long time 

ago)
• Terminate only 100Ω LVDS pairs. Rests remain open.
• Employ double sided circuit boards (2 x DF18 in the bottom side 

and 100Ω resisters on the top side. )
• The board suppose to be as small as possible not to interfere with 

adjacent connectors. The board should have a symbol to indicate
the orientation. (Rotation asymmetric). 
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Schedule
• Layout Design : 2 weeks
• 60 pin type DF18 procurement : Unknown
• Print board fabrication : 2 weeks
• Component implementation : 2 weeks
• Expected delivery of 3 x 4 types in middle of October~

12



More sophisticated termination?

13https://edn.itmedia.co.jp/edn/articles/1710/24/news013_2.html
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2.5V from FPHX power

~10kΩ

~20kΩ
0.839V

0.831V
100Ω DV=8mVR_T


