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sPHENIX INTT 検出器の実機を用いた性能評価, 糠塚元気 (RBRC)

HDIHighDensityInterface cable Si sensor Si sensor Si sensor Si sensor

2 types of silicon module with thickness of 320 μm 
（Hamamatsu, 78 μm × 16 mm or 20 mm）


#ch / ladder:

128 [ch/chip]

× (16+10) [chip / half ladder]  
× 2 [half ladder / ladder]


= 6656 ch


AD conversion of signals created in a silicon chip is 
done by a chip implemented for PHENIX FVTX 
detector (FPHX chip) 
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FPHX chips

#1 #2 #3 #4 #5

#14 #15 #16 #17 #18

active area
#6 #7 #8 #9 #10 #11 #12 #13

#19 #20 #21 #22 #23 #24 #25 #26

active area

type-A: Si × 16type-B: Si chip × 10 

128.00100.00
1.00 0.20 1.00

19.97

1.27

(mm)

Bus Extender 464.4 mm

Intermediate Silicon Tracker (INTT), Ladder

放射線検出器

センサー技術

シリコンセンサー

電子回路

制御

コミュニケーション
プレゼンテーション
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INTTラダーの制御
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テストベンチ⽤Graphic User Interface (GUI)。これでINTTシリコンラダーの稼働条件を⾊々変更することが
できる。しかし、このGUIはWindowsベースのテストベンチ仕様に限られ、本番実験では使えない。

INTTシリコンラダー



INTTテストベンチの制御系統

ROCROC

FEM-
IB

PC

FEM

Slow control

datadata
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Readout Card
Front End Module

FEM-Interface Board

Slow control

VME backplane

USB

Optical fiber

Silicon Module

Windows-10

Slow control

制御信号系統

data
データ伝送系統



INTT実機の制御仕様

ROC

Silicon Module

ROC

Server

Felix
data
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Readout Card

EBDC

DAM* kernel driver

Slow control

PC

DAQ overview
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Rack Room
On Detector Rack Room

DCMDCMDCMDCM2

SEB

SEB

Buffer Box

Buffer Box

Buffer Box

Buffer Box

Buffer Box

DCMDCMDCMDCM2

DCMDCMDCMDCM2

DCMDCMDCMFEM

DCMDCMDCMFEM

DCMDCMDCMFEM SEB

EBDCFELIX

EBDCFELIX

EBDCFELIX
Buffer Box

DCMDCMDCMFEE

DCMDCMDCMFEE

DCMDCMDCMFEE

To
HPSS 
(Computing 
Center)

100+ Gigabit
Crossbar
Switch

FEM/FEE: Front-End Module / Electronics

DCM2  - Data collection Module (v2)
FELIX  - ATLAS-developed readout card
SEB     - SubEvent Buffer
EBDC   - Event Buffer and Data Compressor

FELIX

data
Slow control

OS: Debian

TCP/IP protocol
Ethernet

PCI-Bus Slow 
control



FELIX Readout Development

6BNL Engineer Raul Guidolini Cacato

• 現在BNLにて開発中。



FVTX INTT

• ディスクタイプの形状
• ４層構造
• シリコンストリップセンサー
• 合計100万読み出しチャンネル
• FPHX読み出しチップ（消費電⼒

が65mWと⼩さい)

• バレル(円筒)タイプの形状
• 2層構造
• シリコンストリップセンサー
• 合計40万読み出しチャンネル
• FPHX読み出しチップ
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FVTXの制御
2019/06/01 14)58FVTX Expert GUI - Wikioffline
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FVTX Expert GUI
From Wikioffline

The FVTX Expert GUI is designed to enable in-depth control of all aspects of the FVTX detector.

Contents
1 Overview

1.1 Location in CVS
1.2 Running the GUI

1.2.1 Why so complicated?
1.3 Organization

2 Slow Control
2.1 Graphical Representation
2.2 Detector Status

2.2.1 Updates
2.2.1.1 Note on data fiber latches

2.2.2 Masked Channel/Chip Display
2.3 ROC Level Control

2.3.1 ROC Commands
2.3.1.1 FO Sync
2.3.1.2 JTAG Sync
2.3.1.3 Latch FEM N
2.3.1.4 Batch Download
2.3.1.5 Write EEPROM
2.3.1.6 Check Registers
2.3.1.7 FF Reset
2.3.1.8 FPGA Reset

2.4 FPHX Chip Manipulation
2.4.1 Navigation
2.4.2 Wedge Level Control

2.4.2.1 Window Structure
2.4.2.2 Register Display
2.4.2.3 Channel Mask Display
2.4.2.4 Modifying Register Values
2.4.2.5 Wedge Level Commands
2.4.2.6 Opening Chip Level Windows

2.4.3 Chip Level Control
2.4.4 Database Integration
2.4.5 Basic Usage

2.4.5.1 Changing register values
2.4.5.2 Changing channel masks
2.4.5.3 Revert to previous version

2.4.6 Advanced Usage
2.4.6.1 Wild Control
2.4.6.2 Miscellaneous Menu

3 External Scripts and GUIs (Run Control)
3.1 Editing the Menus
3.2 Run Control

3.2.1 Available Run Control Scripts
3.2.1.1 DCM Download
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View of the Slow Control tab with detector status rings.

The FVTX Expert GUI was developed in python using Tk support through the Tkinter library. phoncs20 is the only
machine in 1008 that has an appropriate python installation.

Unfortunately, phoncs20 is also the only machine that has broken remote password login. You can only log in directly to
phoncs20 as phnxrc if you have added your public key to the authorized_keys file on the phnxrc account.

Organization

The FVTX Expert GUI is organized into four tabs:

Slow Control
Power Map
Latch Database
Bias Control

Additionally the Slow Control tab is organized into four additional levels

Detector
ROC
Wedge
Chip

Slow Control

Graphical
Representation

The Slow Control tab of the
expert GUI is comprised of
the frontal view of both
detector arms (North/South)
when looking outout from the
interaction point.

As such, the locations of East
and West are reversed for
each arm.

To aid in orientation E and W
labels are placed in the
corresponding locations.

From the inside out the
various layers of
information provided
are:

Station 0 wedges
Station 1 wedges
Station 2 wedges
Station 3 wedges
ROCs

The numbering here is the ROC columncolumn of the wedges in that same phi slice
Status rings

FVTX Expert GUI



INTT制御⽤コントロールパネルの開発
• FVTX実験⽤に開発された
ツールを参考に、INTT⽤
にカスタマイズ
• 56ラダーをこのGUIで集中
制御
•場合によっては全く新しい
制御ソフトを開発すること
になるかもしれない。
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Codes
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Codes for INTT
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Server

Felix EBDC

DAM* kernel driver

Slow control

PC

PCI-Bus Slow 
control



Slow Control Command GUI
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FPHXチップの制御
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電源モニター
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Directly opens the complete, dedicated GUI for complete control of HV supply parameters on the va024 machine.

VNC to LV

Due to the LV GUI only being accessible on Windows based machines the LV GUI is opened through a VNC
session to the phoncs12 machine located in the rack room at 1008.

Power Map Manipulation

Overview

On the Power Map tab the current configuration used by the
HV and LV distribution boards is loaded and displayed.

The power map is located at
~phnoncs/hv_stuff/FVTX/power_map.txt as a symbolic link
to the actual file that is currently in use. This allows
simplified swapping of maps without having to move files
around.

Graphical Representation

Similar to the Slow Control tab the inner four sets of arcs correspond to individual wedges. The outer arcs denote ROC
and bias channel locations to aid in orientation.

As in the entire GUI the view given of the north and south arms are from the IP looking outwards.

The current power status of each wedge is given by its coloring.

Color Key
Color Bias LV Analog LV Digital
Green On On On
Blue Off On On

Orange Off On Off
Yellow Off Off On
Grey Off Off Off

Usage

Operations possible utilizing the power map:
Monitoring of currently loaded mapping
Loading of previously created maps
Creation of new maps for debugging and maintenance
Enabling of maps in the distribution boards

Loading Power Maps

The map that is loaded by default is that which is pointed to by the ~phoncs/hv_stuff/FVTX/power_map.txt

To load a previously created map the Open Map button will spawn a file dialog that can be used to select maps from the
standard directory.



Conventional LV Control Screen on Windows

15
Application: GraphWorX32
https://cache.industry.siemens.com/dl/files/984/29240984/att_76366/v1/GraphWorX32.pdf

• Available only on 
dedicated windows 
machine in 1008.

• Better to have remote 
access



データファイバーのシンク状況モニター
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Manipulating the Power Map

As explained in the upper left key the following toggles are available:
Click - Bias
Ctrl-Click - Analog
Shift-Click - Digital
Right-Click - Analog+Digital+Bias (Toggle all)

It is possible to toggle entire ROCs worth of wedges by using the same operations on the ROC arcs.

It is important to stress that this does NOT actively toggle these power supplies it simply is a tool to easily create power
maps to be properly loaded into the distribution script.

Save Map - Save the map to a file.
Enable Map - Save the map to ~phoncs/hv_stuff/FVTX/power_map.txt.generated and load into the distribution
boards.

Fibers Latched Database

Overview

The fvtx_fibers_latched database is utilized by the Slow
Control C++ code to know how many fibers are expected to
establish latch for any given FEM.

This tab allows for simple manipulation of this database.

Usage

Interaction:
Text entry for direct entry of a number of latches
Click on the slice underneath to toggle between
16 and 0 latches

This is useful for quickly masking ROCs out of the VME Start Run procedure.

Reload from DB returns the displayed settings to the latest in the database and Save to DB commits the current GUI
settings to the database.

Bias Monitoring and Control

Overview

Usage

Visual Monitoring

Enabling/Disabling Bias Channels

Retrieved from "https://www.phenix.bnl.gov/WWW/offline/wikioff/index.php/FVTX_Expert_GUI"

This page was last modified on 20 April 2016, at 20:16.
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Thermistat Monitor and Interlock 
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Online Monitor
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Online Monitor

19



Online Monitor
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