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High Granularity Timing Detector(HGTD) 

➤ ATLAS Phase-II upgrade
➤ HGTD is being designed for operation 

with average pile-up = 200 and a total 
integrated luminosity of 4000 fb−1

➤ Time resolution 
➢ 30-50 ps/per track 

➢ 35-70 ps/per hit
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HGTD production database

➤ Solution to handle the HGTD production of 8032 modules 
➢ Production history and quality control

➢ Measurement results

➢ Assembly information

➤ New version started in summer 2023
➢ Fully migrated from MySQL to Oracle

➢ Generic database designed

➤ New features developed since TIDC 2023
➢ Add measurement tables and shipment tables

➢ Option to batch upload information for components 

➢ Add database monitoring : 

○ JSON endpoints to link with Grafana APIs to view data in Grafana web interface 

➢ Unify serial number definition of different components

➢ Store component images in database
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HGTD production database

➢ Admin 

○ Define institutes, locations, component types, component attributes, relationship 

between component types

➢ Parts information

○ Registration of components and attributes

➢ Detector Assembly

○ Define hierarchy of relationship between components

➢ Shipment information

➢ Measurements

➢ Grafana Monitoring
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Key Feature : Generic component registration
➤ Users with administration rights to create/define new items

➢ Institutes, manufacturers/vendors locations

➢ Add new component types

➢ Add attributes
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1. Admin define basic info and attributes

2. User adds parts

3. User views basic information
view/update
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Key Feature : Generic relationship
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List of  basic info, attributes and relations of a module and  a hybrid
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New Feature : Measurement tables

➤ Sensor :  IV and CV measurements
➤ Module : thresScan, vthcScan, chargedScan, bump connection
➤ Flex tail (developing) : thickness, voltage drops… 
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A single zip file for all IV measurements on a wafer

IV measurement done on pixel
A sensor contains : 15*15 pixel
A wafer contain 52 sensors  
Total 52*15*15=11700 IV files in a Zip 
file
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New Feature : Measurement tables
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225 IV measurements of a single sensor

IV measurements of a pixel
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New Feature : Shipment tables 
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1. Fetch component info from database

2. Select components to ship

3. Fill shipment information and submit



Yun- Ju Lu Nov 22, 2024

New Feature : Shipment tables 

➤ User creates a the shipment item
➤ User can check status of a shipment and what are components shipped
➤ User can also update the status of a shipment
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New Feature : batch upload
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Both parts and relations can be batch uploaded via CSV file
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New Feature : Monitoring

➤ JSON endpoints to Grafana interface for data visualization
➢ Sensor IV measurements

➢ Module threshold measurements
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New Feature : Monitoring
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Demonstrate all the IV measurement from a sensor
Easily identify a pixel with different curve
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New Feature : Monitoring
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thresScan measurement for module (SN=20WMO121000001) 
                           ASIC 0 (left)                                                   ASIC1 (right)
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Summary
➤ New Oracle HGTD Production Database is 

setup and running at CERN
➤ All major components are defined in DB

➢ Wafer and Sensor, ASIC, Hybrid, Module 

Flex, Module, Flex Tail, Support Unit/ 

Detector Unit defined

➢ PEB to be added 

➤ Measurements results are stored for 
sensors and modules.  
➢ Visualize with Grafana monitoring  

➢ Storing flex tail measurements
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Ongoing tasks
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➤ More than 3k parts now registered in the database
➢ Sensor and wafer group utilized the HGTD production DB and provided feedback

➤ Synchronize format for upload CSV/ZIP files 
➤ Weekly meeting with component groups to receive feedback
➤ Prepare for HGTD pre-production (Jan 2025)

Thank you  !

鄭自妍-烏石港天空之鏡



Back up
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High Luminosity (HL)-LHC program
➤ Key numbers :

➢ Instantaneous luminosity 7.5x1034 

cm-2s-1  (~5 times Run 2)

➢ Pile-up density (μ) 200 in bc of 25 ns

➢ Interaction Density 1.8 vertices/mm

➤ Challenges
➢ Primary vertex reconstruction

➢ Detector radiation hardness

➤ High Granularity Timing Detector (HGTD) 
provides an extra dimension (time) to 
separate the individual interactions
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2011
11 Vertices

2012
25 Vertices

2029
200 Vertices
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Low Gain Avalanche Diode: Sensors
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2

HGTD module assembly
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PEB
(peripheral 
electronics)

2 Hybrid (LGAD + ASIC)

Module FLEX (flexible PCB)

Module
(8034 modules per disc)

Assembled module

1 3
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HGTD Production Database

➤ Production database to monitor and record HGTD construction
➢ Large amount of different components

➢ Production history and quality control

➢ Measurements

➢ Relationship of components(assembly) 
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Components to be registered
➤ sensor wafer, sensor

➤ ASIC (front end readout chip)

➤ Hybrid

➤ module flex

➤ Module

➤ flex tail

➤ support unit

➤ detector unit

➤ peripheral electrics board (PEB)

➤ Characteristic of the database
➢ A flexible and generic database design for 

components registration, attributes and module 

assembly.

➢ Provision of shipment and handling

➢ Custom tables for measurements and quality control 

data.

Measurements
➤ Leakage current, breakdown 

voltage of the LGAD sensors, 

timing calibration of the ASICs

➤ Component metrology (e.g. 

length, width, thickness…)

➤ Component images
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HGTD Production Database

➤ Oracle database hosted at CERN
➤ Web Applications

➢ Frontend Application

○ VueJS based application that provides interface for the client to interact with the 

database.

○ Calls backend APIs provided by backend application.

○ Used for components registration, data uploading, module assembly and other 

relevant tasks.

➢ Backend Application

○ Developed in Django REST Framework.

○ Provides APIs to frontend application and interacts directly with the database

○ Monitoring Application

○ Provides JSON endpoints to Grafana interface for data visualization.
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HDTD modules

➤ Each module consists of two bump-bonded LGAD sensor+ASIC readout chip 
combinations, glued and wire-bonded to a module flex

➤ Module = 2 Hybrid (LGAD + ASIC) + Module FLEX (flexible PCB)
➤ Flexible PCB connect to peripheral electronics(PEB) through FLEX tail
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Image upload (assembled module)
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