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Objectives of 8 Inch STPS
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‣ Establish photodetector production capability at Argonne
‣ Produce 20×20cm2 Active Area All-Glass MCP detectors One at a Time

• Provide detectors for first adopter detector development, e.g.
- Water Cherenkov neutrino detector
- Colliding beam TOF
- Rare K decay photon identification
- PET imaging

‣ Develop process that is commercially scalable and adaptable
‣ Platform for LAPPD R&D and in-depth studies of process technology
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Simple Overview of Single Tile Production

‣ Fabricate & clean tile base
‣ Load internals

• MCPs & Grid Spacers
• Getter assembly

‣ Bake Tile Base Assembly & Pre-condition (scrub) MCPs
‣ Clean & Metallize top window
‣ Photocathode fabrication on top window
‣ Prepare & Load Indium wire onto sidewall
‣ Press seal of top window onto tile base sidewall
‣ Remove finished photodetector from STPS
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Model of 8 Inch STPS

4

Load lock 
& bake-out

Photocathode 
deposition

Compression 
seal

Scrub 
station



20cm Single Tile Processing System, R. Wagner, Argonne, Hermetic Package GP Review, 20130403

Layout of 6 cm and 8 inch Single Tile Processing 
System in Tile Production Lab

5

Optical
Table

Existing 6cm
STPS

8 Inch Single
Tile Facility



20cm Single Tile Processing System, R. Wagner, Argonne, Hermetic Package GP Review, 20130403

6

Single Tile Processing System Tube Flow
Tile Base & Internals
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Single Tile Processing System Tube Flow
Photocathode Fabrication
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Single Tile Processing System Tube Flow
Indium Seal Load & Final Seal
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Task List & Schedule

‣ 8 Inch Single Tile System 
follows proving of technology 
in 6 cm STPS

‣ Expect 1.5-2 years from design 
start to completion assuming 
adequate funding

‣ Currently minimal design work 
ongoing due to budget 
constraints
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WBS Path Activity ID Activity Name Original
Duration

Start Finish Resources Budgeted Labor
Hours

Budgeted
Material Cost

Budgeted Total
Cost

Design Preparation and EvaluationDesign Preparation and EvaluationDesign Preparation and Evaluation 431 01-Oct-12 25-Jun-14 1594.00 $0 $238,296

5.1 8STF5100 Write Response to Initial Design Review 50 01-Oct-12 11-Dec-12 LAPPD - Phy... 78.00 $0 $11,693

5.1 8STF5110 Review, Evaluation and Preparation 370 07-Jan-13 25-Jun-14 LAPPD - Phy... 1516.00 $0 $226,603

Vacuum Transfer SystemVacuum Transfer SystemVacuum Transfer System 245 07-Jan-13 20-Dec-13 978.00 $183,250 $305,953

5.2 8STF5210 Design Vacuum System and Sample Handling Components 40 07-Jan-13* 01-Mar-13 LAPPD - Phy... 230.00 $0 $30,108

5.2 8STF5220 Review Vacuum System Design 20 04-Mar-13 29-Mar-13 LAPPD - Phy... 86.00 $0 $11,792

5.2 8STF5230 Procure Vacuum Transfer System Components 140 01-Apr-13 16-Oct-13 LAPPD - Phy... 70.00 $183,250 $191,801

5.2 8STF5240 Assemble Vacuum Transfer System 80 31-Jul-13 20-Nov-13 LAPPD - Mec... 296.00 $0 $36,230

5.2 8STF5250 Commission Vacuum Transfer System 20 21-Nov-13 20-Dec-13 LAPPD - Phy... 296.00 $0 $36,023

Photocathode SubsystemPhotocathode SubsystemPhotocathode Subsystem 340 04-Feb-13 11-Jun-14 1638.00 $183,549 $392,154

5.3 8STF5310 Design and Instrumentation Specification 90 04-Feb-13* 10-Jun-13 LAPPD - Phy... 670.00 $0 $83,005

5.3 8STF5320 Review Photocathode System Design 10 11-Jun-13 24-Jun-13 LAPPD - Phy... 112.00 $0 $14,852

5.3 8STF5330 Procure Photocathode Components 40 25-Jun-13 20-Aug-13 LAPPD - Pos... 98.00 $183,549 $193,817

5.3 8STF5340 Delivery of Photocathode Internals 100 21-Aug-13 21-Jan-14 LAPPD - Pos... 44.00 $0 $4,889

5.3 8STF5350 Assenbly of Photocathode Internals 60 16-Dec-13 18-Mar-14 LAPPD - Phy... 372.00 $0 $45,832

5.3 8STF5360 Test Photocathode Chamber 40 19-Mar-14 13-May-14 LAPPD - Phy... 212.00 $0 $26,310

5.3 8STF5370 Industrial Technology Transfer - Photocathode 20 14-May-14 11-Jun-14 LAPPD - Phy... 130.00 $0 $23,449

MCP Scrubbing SubsystemMCP Scrubbing SubsystemMCP Scrubbing Subsystem 330 01-Feb-13 27-May-14 1456.00 $68,702 $258,393

5.4 8STF5410 Bake, Scrub and Instrumentation Design 100 01-Feb-13 21-Jun-13 LAPPD - Phy... 670.00 $0 $84,815

5.4 8STF5420 Procure Bake and Scrub Components 40 24-Jun-13 19-Aug-13 LAPPD - Phy... 86.00 $68,702 $78,925

5.4 8STF5430 Delivery of Bake and Scrub Components 100 20-Aug-13 20-Jan-14 LAPPD - Phy... 36.00 $0 $4,435

5.4 8STF5440 Assembly of Bake and Scrub Internals 30 21-Jan-14 03-Mar-14 LAPPD - Phy... 348.00 $0 $43,220

5.4 8STF5450 Test Bake and Scrub Chamber 40 04-Mar-14 28-Apr-14 LAPPD - Phy... 186.00 $0 $23,549

5.4 8STF5460 Industrial Technology Transfer - MCP Scrubbing 20 29-Apr-14 27-May-14 LAPPD - Phy... 130.00 $0 $23,449

Detector Sealing SubsystemDetector Sealing SubsystemDetector Sealing Subsystem 230 01-Apr-13 04-Mar-14 1790.00 $33,779 $256,142

5.5 8STF5510 Design Sealing System 30 01-Apr-13* 10-May-13 LAPPD - Phy... 670.00 $0 $74,605

5.5 8STF5520 Procure Sealing Chamber Components 30 13-May-13 24-Jun-13 LAPPD - Mec... 98.00 $33,779 $45,299

5.5 8STF5530 Delivery of Sealing Chamber Components 60 25-Jun-13 18-Sep-13 LAPPD - Mec... 36.00 $0 $4,300

5.5 8STF5540 Assenbly of Sealing Chamber Components 50 19-Sep-13 27-Nov-13 LAPPD - Phy... 314.00 $0 $40,097

5.5 8STF5550 Sample Registration Testing 20 02-Dec-13 07-Jan-14 LAPPD - Mec... 128.00 $0 $17,722

5.5 8STF5560 Testing of Sealing in Air 20 08-Jan-14 04-Feb-14 LAPPD - Phy... 272.00 $0 $37,060

5.5 8STF5570 Testing of Sealing in Vacuum 20 05-Feb-14 04-Mar-14 LAPPD - Phy... 272.00 $0 $37,060

8" Tile integration8" Tile integration8" Tile integration 343 14-May-14 25-Sep-15 7315.36 $293,800 $1,132,280

5.6 8STF5610 Commissioning 8" Tile System 10 14-May-14 28-May-14 LAPPD - Phy... 486.00 $0 $64,376

5.6 8STF5620 Produce First 8" Tile 20 29-May-14 25-Jun-14 LAPPD - Phy... 486.00 $11,300 $72,492

5.6 8STF5625 Successful 8" Tile 0 25-Jun-14* 0.00 $0 $0

5.6 8STF5630 8" Tile Production 304 26-Jun-14 14-Sep-15 LAPPD - Phy... 4544.80 $282,500 $740,784

5.6 8STF5640 QA 8" Tiles 304 26-Jun-14 14-Sep-15 LAPPD - Phy... 1121.76 $0 $105,553

5.6 8STF5660 Field Deployment 188 02-Jan-15* 25-Sep-15 LAPPD - Phy... 676.80 $0 $149,075

5.6 8STF5650 Project Success - 25th Tile 0 14-Sep-15 0.00 $0 $0

SSL-Berkeley Ceramic Tile & Glass Tile SSLSSL-Berkeley Ceramic Tile & Glass Tile SSLSSL-Berkeley Ceramic Tile & Glass Tile SSL 744 01-Oct-12 25-Sep-15 0.00 $0 $1,943,620

6 CTF06010 Initial Ceramic Tile Base 40 01-Oct-12 27-Nov-12 0.00 $0 $0

6 CTF06020 Initial Indium Seal 40 01-Oct-12 27-Nov-12 0.00 $0 $0

6 CTF06030 Initial Photocathode Fabrication 40 01-Oct-12 27-Nov-12 0.00 $0 $0

6 CTF06040 First 8" Sealed MCP Photodetector 60 01-Oct-12 03-Jan-13 HEP SSL Ber... 0.00 $0 $166,950

6 CTF06060 Develop Glass Tile Base Fabrication in Large Process Tank 180 01-Oct-12 21-Jun-13 0.00 $0 $0

6 CTF06050 Ceramic Tile Base Improvement and Cost Reduction 265 04-Jan-13 27-Jan-14 0.00 $0 $0

6 CTF06070 Improve QE Photocathode 265 04-Jan-13 27-Jan-14 0.00 $0 $0

6 CTF06080 Improve Top Window Sealing 265 04-Jan-13 27-Jan-14 0.00 $0 $0

6 CTF06090 Sealed Tube Lifetime and Aging Studies 684 04-Jan-13 25-Sep-15 HEP SSL Ber... 0.00 $0 $1,776,670

6 CTF06100 Routine Production of Ceramic Tubes at 5 Tubes/Year 564 24-Jun-13 25-Sep-15 0.00 $0 $0

Photocathode Improvement ProgramPhotocathode Improvement ProgramPhotocathode Improvement Program 503 01-Oct-12 07-Oct-14 5408.00 $48,590 $416,395

7 PCD07010 Photocathode Growth Improvements Using the Chalice 150 01-Oct-12 09-May-13 LAPPD - Pos... 1200.00 $0 $62,760

7 PCD07200 Investigation and Organization of Study 90 03-Dec-12* 16-Apr-13 LAPPD HEP ... 144.00 $0 $12,610

7 PCD07210 Equipment & Characterization Selection 200 06-Mar-13 17-Dec-13 LAPPD - Mec... 640.00 $33,900 $90,691

7 PCD07040 Collaboration with BNL Photocathode Program 340 01-Apr-13* 07-Aug-14 LAPPD - Pos... 272.00 $0 $14,670

7 PCD07050 Characterization of Bialkali Photocathode Growth Process 60 10-May-13 05-Aug-13 LAPPD - Pos... 480.00 $0 $25,104

7 PCD07080 Optimization of Bialkali Growth Process 40 06-Aug-13 01-Oct-13 LAPPD - Pos... 320.00 $0 $16,757

7 PCD07060 Tubulation Fabrication of Photocathodes 120 06-Aug-13 03-Feb-14 LAPPD - Tec... 864.00 $0 $72,009

7 PCD07220 Synthesize and Characterize Materials 240 23-Aug-13 11-Aug-14 LAPPD Mater... 480.00 $11,300 $61,252

7 PCD07090 Study of Different Bialkali and Multi-Alkali Photocathodes 60 02-Oct-13 06-Jan-14 LAPPD - Pos... 480.00 $0 $26,362

7 PCD07100 Study of Anti-reflective Coatings and Uniformity Improve... 60 07-Jan-14 31-Mar-14 LAPPD - Pos... 480.00 $0 $26,362

7 PCD07230 Determine Application to a Glass Substrate 60 15-Jul-14 07-Oct-14 LAPPD - Mec... 48.00 $3,390 $7,819

Detector Seal Improvement ProgramDetector Seal Improvement ProgramDetector Seal Improvement Program 223 01-Oct-12 22-Aug-13 1672.00 $13,560 $154,140

8 DSI08020 Hermetic Solder Seal Development 160 01-Oct-12 23-May-13 LAPPD - Mec... 512.00 $4,520 $39,106

8 DSI08030 Hermetic Compression Seal Development 160 01-Oct-12 23-May-13 LAPPD - Mec... 512.00 $3,390 $48,226

8 DSI08040 Study of Seal Aging 200 01-Nov-12* 22-Aug-13 LAPPD - Mec... 480.00 $2,260 $47,562

8 DSI08010 Study of Seal Interface 70 12-Nov-12* 28-Feb-13 LAPPD - Mec... 168.00 $3,390 $19,246

University ContractsUniversity ContractsUniversity Contracts 747 01-Oct-12 30-Sep-15 0.00 $0 $1,486,749

9 A1000 University of Chicago 747 01-Oct-12 30-Sep-15 LAPPD Univ ... 0.00 $0 $921,390

9 A1010 University of Hawaii 747 01-Oct-12 30-Sep-15 LAPPD Univ ... 0.00 $0 $399,077

9 A1020 Washington University 747 01-Oct-12 30-Sep-15 LAPPD Was... 0.00 $0 $166,282

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

2013 2014 2015

25-Jun-14, Design Preparation and Evaluation

Write Response to Initial Design Review

Review, Evaluation and Preparation

20-Dec-13, Vacuum Transfer System

Design Vacuum System and Sample Handling Components

Review Vacuum System Design

Procure Vacuum Transfer System Components

Assemble Vacuum Transfer System

Commission Vacuum Transfer System

11-Jun-14, Photocathode Subsystem

Design and Instrumentation Specification

Review Photocathode System Design

Procure Photocathode Components

Delivery of Photocathode Internals

Assenbly of Photocathode Internals

Test Photocathode Chamber

Industrial Technology Transfer - Photocathode

27-May-14, MCP Scrubbing Subsystem

Bake, Scrub and Instrumentation Design

Procure Bake and Scrub Components

Delivery of Bake and Scrub Components

Assembly of Bake and Scrub Internals

Test Bake and Scrub Chamber

Industrial Technology Transfer - MCP Scrubbing

04-Mar-14, Detector Sealing Subsystem

Design Sealing System

Procure Sealing Chamber Components

Delivery of Sealing Chamber Components

Assenbly of Sealing Chamber Components

Sample Registration Testing

Testing of Sealing in Air

Testing of Sealing in Vacuum

Commissioning 8" Tile System

Produce First 8" Tile

Successful 8" Tile

8" Tile Production

QA 8" Tiles

Pro

Initial Ceramic Tile Base

Initial Indium Seal

Initial Photocathode Fabrication

First 8" Sealed MCP Photodetector

Develop Glass Tile Base Fabrication in Large Process Tank

Ceramic Tile Base Improvement and Cost Reduction

Improve QE Photocathode

Improve Top Window Sealing

07-Oct-14, Photocathode Improvement Program

Photocathode Growth Improvements Using the Chalice

Investigation and Organization of Study

Equipment & Characterization Selection

Collaboration with BNL Photocathode Program

Characterization of Bialkali Photocathode Growth Process

Optimization of Bialkali Growth Process

Tubulation Fabrication of Photocathodes

Synthesize and Characterize Materials

Study of Different Bialkali and Multi-Alkali Photocathodes

Study of Anti-reflective Coatings and Uniformity Improvements

Determine Application to a Glass Substrate

22-Aug-13, Detector Seal Improvement Program

Hermetic Solder Seal Development

Hermetic Compression Seal Development

Study of Seal Aging

Study of Seal Interface

Large Area Picosecond Photo Detector 12Dec12 Large Area Picosecond Photo Detector 12-Dec-12 15:29

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone

Summary Page 2 of 2 TASK filter: All Activities
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In process

model drawing

scale-up from 6cm

scale-up from 6cm
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Conclusions & Discussion

‣ 8 Inch Single Tile Processing System remains a primary goal of LAPPD2 
program at Argonne

‣ Will be an important component of the tech transfer process
‣ Component cost is ~$765k and time scale is 1.5-2 years from start
‣ Requires funding commitment to begin
‣ Design and techniques are being vetted in 6 cm STPS
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