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3 [bookmark: _Toc377048014][bookmark: _Toc377048015]Introduction
3.1 This Test Equipment Design Plan under the authority of Waters’ management to detail the testing approach for the Hamamatsu 518 Pixel PDA Charge Amp PCB (210001164). This document has been written in accordance with the Test Engineering Policy Management Procedure [730001833].
3.2 SCOPE
The scope of this Test Equipment Design Plan is to provide manufacturing test capability for the Hamamatsu 518 Pixel PDA Charge Amp PCB (210001164).  The type of test equipment required will fall under the category PCB Functional Test, Data Collection will be implemented.  Defining the scope of this Test Equipment Design Plan will provide the necessary objectives, schedule, budget, requirements, qualification, and deliverables required for releasing the Hamamatsu PDA Charge Amp PCB Test (TE0084036EQ).
3.3 Test Strategy
The current Charge Amp board’s, WSN PDA read timing used a PDA clock with a 50% duty cycle. This allowed enough time for a PDA Simulator circuit to be used to test boards. The Hamamatsu PDA read timing does not allow the use of the PDA Simulator. Therefore another method of presenting a variable signal to the UUT will be required. RDE has suggested that a “Test” mode could be built into the PLD which would either duplicate the timing of the current Charge Amp board or that a precision DC voltage source could be used to test the UUT directly. A precision DC voltage source used to apply varying signal inputs would be the preferred method as this would result in lower noise levels than that which is produced with the PDA Simulator. This Test Equipment Design Plan schedule is contingent of one of the two “Test” modes be available for use.
The Hamamatsu 518 Pixel PDA Charge Amp PCB Test will be hosted on the GTS, Waters universal PCB Functional Test system. The test fixture will be a bed-of-nails vacuum fixture.

4 PROPOSED SCHEDULE:
4.1 The schedule to complete this project can be broken down into several phases. Initial concept, lab experimentation, parts procurement, tester build, software development, debug, test qualification, documentation, etc.  The following table lists these phases with an approximate time, considering the risks and contingencies of section 8.0.  
	Tasks
	Provider
	Dependencies
	Time(wks)

	Initial Concept
	TE / RDE
	See section 3.3
	1

	Part procurement
	TE, Electro-Fix
	Funding, Stable Design
	4

	Tester build
	TE Technicians
	Tech. schedule
	3

	Software development
	TE
	Equipment, TE schedule
	4

	Debug
	TE
	HW & SW complete, UUT
	3

	Qualification per 730001835
	TE
	Available UUTs
	3




	Planned Initial Product Shipment
	Est. Start Date
	Est. Total Time to Completion

	Jan. 2018
	Q2 - 2017
	16 Wks


The estimated time to completion is considered a high risk to supporting the planned initial shipment. The current PDA Charge Amp board was designed for a PDA device that is no longer in production. A last time buy will support PDA Detector production until the end of the year, 2017.

5 REQUIRED INPUTS
5.1 This project will require certain key deliverables, provided in a timely manner, in order to accomplish this plan within the projected schedule. 
· “Test” mode function built into PLD. See section 3.3
· Performance Specification with Manufacturing Test Specifications
· PCB artwork and drill files
· Final product PCB’s
· Updated firmware



6 ESTIMATED BUDGET AND HARDWARE REQUIREMENTS:
	Qty
	UM
	Item Description
	Project Phase
	Cost Ea
	Cost $

	2
	1
	GTS Vacuum Fixture
	N/A
	5000.00
	10,000.00

	2
	Ea
	Assembly, ACQ PDA Personality PCB, 210000415
	N/A
	364.50
	729.00

	2
	Ea
	PCB, 3VCCPU AHCT, 210000520
	N/A
	93.23
	186.46

	2
	Ea
	21001164, fully functional PCB’s
	N/A
	
	

	1
	Ea
	21001164, bare board
	N/A
	
	

	
	
	Total Project
	
	
	10915.46




7 ABBREVIATIONS AND DEFINITIONS
	Term
	Explanation

	FT
	Functional Test

	GTS
	Waters universal PCB Functional Test system (Global Test System)

	TE
	Test Engineering or Test Equipment

	PCB
	Printed Circuit Board

	RDE
	Research and Development Engineering

	NPI
	New Products Introduction

	CEA
	Capital Expenditure Authorization

	UUT
	Unit Under Test

	PP
	Pre-Production

	RG
	Release General

	HW
	Hardware

	SW
	Software

	PLD
	Programmable Logic Device



8 RISKS AND CONTINGENCIES: 

8.1 Test Strategy – See section 3.3
8.2 Scope – Significant changes in project scope will result in changes of this plan, which may delay product release. This may include new features or functionality or significant design changes.
8.3 Test Equipment – Should any of the required test equipment fail qualification; the product will be delayed until the test equipment passes.
8.4 Hardware/Software Availability – The time scales indicated assumes RDE approved test units will be delivered as required in the various stages and remain available during the development of the test equipment. 
8.5 Resources – Since resources are shared and not necessarily dedicated, conflicts are expected and will be addressed as they occur. Resources shall be fully familiarized with the associated hardware/software options prior to qualification commencing.
8.6 Budget – The cost of the test equipment is an estimate. The accuracy may vary during development of the test equipment.
8.7 Schedule – To achieve all TE goals prior to a planned release date, it is imperative TE receives test units early on in RDE’s design phase.  
Note: The schedule outlined here assumes no major issues arise during TE development.  Should a failure (or failures) occur, that require a design change to one or more components, the planned schedule will increase by some number of days jeopardizing the project schedule.
9 PROJECT DELIVERABLES:
The completion of this project will produce the following deliverables:  
9.1 This Document (Test Equipment Design Plan)
9.2 Test Fixture Qualified
9.3 Qualification Documents per procedure 730001835
9.4 TE Design History Record completed and backed up
 
10 TEST SPECIFICATIONS (TRACEABILITY MATRIX)
The information in this table is subject to change during the development of the product and/or the test equipment. This table will be used to help estimated schedules and cost to develop test equipment. The controlled version of this table will be captured in the released Test Specification and Procedure (TSP).
	Item No.
	Manufacturing Test Specification 
& Condition 
	Acceptance criteria
	Reference 

	1
	Error Term
	LSL = XXX  ADC counts
USL= XXX  ADC counts
	210001164 Sec X.X

	2
	Noise
	LSL = XXX  ADC counts
USL= XXX  ADC counts
	210001164 Sec X.X

	2
	Linearity
	LSL = XXX  R² or %FS
USL= XXX  R² or %FS
	210001164 Sec X.X

	3
	Onboard precision voltage sources and/or Power Supplies
	LSL = XXX  
USL= XXX  
	210001164 Sec X.X
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