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1 Introduction

1.1 Purpose

This document includes the Hardware Test Procedure Specifications for the Plantation Productions Digital Data Acquisition System.  This document has been developed per the guidance provided in IEEE Std 829-1998, IEEE Standard for Software Test Documentation.

1.1.1 Definitions, Acronyms & Abbreviations

	Component
	One of the parts that make up a system.  A component may be hardware or software and may be subdivided into other components. Note: The terms “module,” “component,” and “unit” are often used interchangeably or defined to be sub elements of one another in different ways depending upon the context. The relationship of these terms is not yet standardized.

For this plan, a component is defined as the combination of units and modules that are included in the source files required for a major software task.

	Defect Report
	Defect Report is a method of reporting a discrepancy or a nonconformance for the AFRRI Project.  The data is entered into the defect database which resides on the network.  For this project, JIRA will be used to track Defects and other discrepancies found during testing.

	Functional Testing
	(1) Testing that ignores the internal mechanism of a system or component and focuses solely on the outputs generated in response to selected inputs and execution conditions.  (2) Testing conducted to evaluate the compliance of a system or component with specified functional requirements.  [IEEE Std 610.12-1990]

	HI
	Hardware Inspection/Review list

	HRS
	Hardware Requirements Specification

	HTC
	Hardware Test Case

	HTP
	Hardware Test Procedures

	NI
	Nuclear Instrument

	Normal Operating Condition
	Condition of the console when the console is operational and no unexplained statuses are present

	Regression Testing
	Selective retesting of a system or component to verify that modifications have not caused unintended effects and that the system or component still complies with its specified requirements.  [IEEE Std 610.12-1990]

	SDD
	Software Design Description.

	SRS
	Software Requirements Specification

	STC
	Software Test Case

	STP
	Software Test Procedure

	SyRS
	System Requirements Specification

	Testing
	(1) The process of operating a system or component under specified conditions, observing or recording the results, and making an evaluation of some aspect of the system or component. (2) The process of analyzing a software item to detect the differences between existing and required conditions (that is, bugs) and to evaluate the features of the software items.  [IEEE Std 610.12-1990].


The terms and definitions from IEEE Std 610.12-1990 are incorporated herein by reference.

1.2 General Test Requirements

1.2.1 Test Performance

The performer shall perform actions in the ‘Proceed and Measure’ section.  All test data shall be recorded in the test log.  The performer shall continue performing a Proceed action and corresponding Measure action until the sections are complete.  For the Proceed and Measure sections, a blank is provided at the left margin for all steps that demonstrate the results of a test case.   The performer shall place a checkmark (√) when the step has been completed and is acceptable.  It is acceptable but not required for the test performer to place a mark in the left margin of completed steps without a blank at the left margin. The test performer shall enter his signature and the date on completion of each section.

An electronic copy of this procedure may be used during performance of the test. Different text color, style, or fonts should be used to distinguish between the test procedure and comments and checkmarks entered by the tester.  

1.2.2 Log

Record the execution of each procedure in test log.

1.2.3 Contingencies

Record in the test logs any anomalies that occur during testing.  The test lead shall determine when it is necessary to re-perform steps which resulted in an anomaly or unexpected results.

1.2.4 Shut Down

For each procedure, no special actions are needed to shut down.

1.2.5 Restart

For each procedure, test may be restarted at any point after the setup has been established and any previous steps have been performed.

1.2.6 Stop

For each procedure, no special actions are needed to stop. A log entry will be made when suspending testing. When leaving the test area, a sign will be posted to not disturb. 

1.2.7 Wrap Up

For each procedure, perform any action necessary to restore the environment.

1.3 Environmental Configurations

1.3.1 Configuration 1

Configuration 1 shall consist of the following:

· DAQIF Board (CPU Interface board)
· DAQIF Test Fixture (schematic is in appendix A)

· DAQIF test fixture 14-pin cabke connected to DAQIF PPDIO96 output connector

· DAQIF test fixture 10-pin cable connected to DAQIF PPDO output connector

· DAQIF_test software (Teensy 3.2, running under Arduino IDE).
· RS-232 connection from DAQIF board to a monitoring PC

· USB connection from DAQIF test fixture (Teensy 3.2 board) to the monitoring PC

· Ohmeter

· Apporpriate power supplies for all the boards.

1.3.2 Configuration 2
Configuration 2 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPDIO96 board to test plugged into the PPDIO96 connector on the DAQIF board.

· Jumper cable with female DuPont connectors on both ends.

· Apporpriate power supplies for all the boards.

1.3.3 Configuration 3
Configuration 3 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPDIO96 board to test plugged into the PPDIO96 connector on the DAQIF board.

· PPOPTO-12 board with a ribbon cable from the (PPOPTO) PPDIO connector to the Bank 0 connector on the PPDIO96 board.

· PPOPTO-12 Jumpers in the "dry contact" position.

· Jumper cable with male DuPont connectors on both ends.

· Apporpriate power supplies for all the boards.

1.3.4 Configuration 4
Configuration 4 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPDIO96 board to test plugged into the PPDIO96 connector on the DAQIF board.

· PPOPTO-12 board with a ribbon cable from the (PPOPTO) PPDIO connector to the Bank 0 connector on the PPDIO96 board.

· PPOPTO-12 Jumpers in the "Ext Conn" position.

· Jumper cable with male DuPont connectors on both ends.

· Apporpriate power supplies for all the boards.

1.3.5 Configuration 5
Configuration 5 shall consist of the following :

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· RS-232 connection from DAQIF board to a monitoring PC

· USB connection from Teensy 3.2 board to the monitoring PC

· Known working PPDIO96 board plugged into the output PPDIO96 connector on the DAQIF board.
· PPDIO96 board to test plugged into the PPDIO96 output connector on the working PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 0 on the PPDIO under test to  bank 0 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 1 on the PPDIO under test to  bank 1 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 2 on the PPDIO under test to  bank 2 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 3 on the PPDIO under test to  bank 3 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 4 on the PPDIO under test to  bank 4 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 5 on the PPDIO under test to  bank 5 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 6 on the PPDIO under test to  bank 6 on the known, working, PPDIO96 board.
· 20-pin ribbon cable (PPDIO96 test cable) connecting bank 7 on the PPDIO under test to  bank 7 on the known, working, PPDIO96 board.
· Apporpriate power supplies for all the boards.

1.3.6 Configuration 6
Configuration 6 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPSSR-16 board to test plugged into the PPDO connector on the DAQIF board.

· DVM (to measure impedance on outputs).

· Apporpriate power supplies for all the boards.

1.3.7 Configuration 7
Configuration 7 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPRELAY-12 board to test plugged into the PPDO connector on the DAQIF board.

· DVM (to measure impedance on outputs).

· Apporpriate power supplies for all the boards.

1.3.8 Configuration 8
Configuration 8 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPAIO-16/4 board to test plugged into the PPDO connector on the DAQIF board.

· JP0-JP3 are initially removed (no jumper present on the pins).

· DVM (to measure voltage on outputs).

· Apporpriate power supplies for all the boards.

1.3.9 Configuration 9
Configuration 9 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPAIO-16/4 board with Adafruit MCP4725 DAC mocdules to test plugged into the PPDO connector on the DAQIF board.

· PPAIO-16/4 board with Sparkfun MCP4725 DAC mocdules to test plugged into the PPDO out connector on the abve PPAIO-16/4 board.

· JP0-JP3 are removed (no jumper present on the pins).

· DVM (to measure voltage on outputs).

· Apporpriate power supplies for all the boards.

1.3.10 Configuration 10
Configuration 10 shall consist of the following:

· DAQIF Board (CPU Interface board)
· Teensy 3.2 w/VUSB jumper cut on the Teensy board plugged into the TEENSY socket on the DAQIF board.
· USB connection from Teensy 3.2 board to the monitoring PC

· PPDO-48 board to test plugged into the PPDO connector on the DAQIF board.

· PPDO-48 test fixture.

· Apporpriate power supplies for all the boards.

1.4 Document Conventions

1.4.1 Tags
All requirement tags shall take the form:

[DAQ_HTP_xxx]

where "xxx" is a three- to four-digit requirement number reserved for HTP usage.  For HTP requirement tags, should the need arise to insert a new HTP tag between two other values (e.g., add a test procedure between 030 and 031) then a decimal fractional number shall be appended to the HTP tag number (e.g., 031.5). Any number of decimal point suffixes can be added, if needed (e.g., 030.5.2).

Example:

[DAQ_HTP_053]
2 Test Procedure Specifications

This section includes all of the test procedure specifications for the Plantation Productions, Inc., hardware test procedures.

During the performance of the test procedures, the test shall be marked as a pass if the procedure passes.

The tests may be run in any sequence, provided the beginning of the test is not dependent upon results from a previous test.  After each step has been completed, verify that the acceptance criteria have been met prior to going to the next step. A checkmark in a blank or cell of a table will be used to indicate that the acceptance criteria have been met.

Changes required in a procedure may be incorporated and the Revision of the procedure incremented.
2.1 DAQ_HTP_001, Basic DAQ IF (CPU Interface) Operation

2.1.1 Test Procedure Specification Identifier: 
1: [DAQ_HTP_001]  

2.1.2 Purpose

This procedure demonstrates basic circuit operation of the DAQIF CPU Interface Board.

2.1.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_056_005_000

	DAQ_HTC_056_006_000

	DAQ_HTC_056_007_000

	DAQ_HTC_056_008_000

	DAQ_HTC_056_009_000

	DAQ_HTC_056_010_000

	DAQ_HTC_056_011_000

	DAQ_HTC_056_012_000

	DAQ_HTC_056_013_000

	DAQ_HTC_056_014_000

	DAQ_HTC_056_015_000

	DAQ_HTC_056_016_000

	DAQ_HTC_056_017_000

	DAQ_HTC_057_001_000

	DAQ_HTC_058_001_000

	DAQ_HTC_058_002_000

	DAQ_HTC_062_000_000

	DAQ_HTC_062_000_001

	DAQ_HTC_072_000_000

	DAQ_HTC_073_000_000

	DAQ_HTC_076_000_000

	DAQ_HTC_076_001_000

	DAQ_HTC_076_002_000

	DAQ_HTC_076_002_001

	DAQ_HTC_076_003_000

	DAQ_HTC_076_003_001

	DAQ_HTC_076_004_000

	DAQ_HTC_076_004_001

	DAQ_HTC_076_005_000

	DAQ_HTC_076_005_001

	DAQ_HTC_076_006_000

	DAQ_HTC_076_006_001

	DAQ_HTC_076_007_000

	DAQ_HTC_076_007_001

	DAQ_HTC_076_008_000

	DAQ_HTC_076_008_001

	DAQ_HTC_078_001_000

	DAQ_HTC_078_002_000

	DAQ_HTC_078_003_000

	DAQ_HTC_078_004_000

	DAQ_HTC_078_005_000

	DAQ_HTC_078_005_000

	DAQ_HTC_078_006_000

	DAQ_HTC_078_007_000

	DAQ_HTC_078_008_000

	DAQ_HTC_078_009_000

	DAQ_HTC_078_010_000

	DAQ_HTC_078_011_000

	DAQ_HTC_078_012_000

	DAQ_HTC_078_013_000


2.1.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.1.5 Special Requirements
Configuration 1.
2.1.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
DAQIF_Test software version
___________
Verify Configuration

___________

2.1.7 Procedure Steps
2.1.7.1  
Apply power to the DAQIF (CPU interface) board
2.1.7.2 ___
Verify power LED illuminates.
2.1.7.3 
Compile and download DAQIF_test.ino test software to the Teensy 3.2 module on the DAQIF test fixture board.
2.1.7.4 ___
Verify that the software displays "DAQIF_test software version…" on the serial terminal.

2.1.7.5 ___
Verify board select #0 test passes 

2.1.7.6 ___
Verify board select #1 test passes 

2.1.7.7 ___
Verify board select #2 test passes 

2.1.7.8 ___
Verify board select #3 test passes 

2.1.7.9 ___
Verify board select #4 test passes 

2.1.7.10 ___
Verify board select #5 test passes 

2.1.7.11 ___
Verify board select #6 test passes 

2.1.7.12 ___
Verify board select #7 test passes 

2.1.7.13 ___
Verify PPDIO96 spics test passes 

2.1.7.14 ___
Verify J2_38 test passes 

2.1.7.15 ___
Verify PPDIO96 MISO pin test passes 

2.1.7.16 ___
Verify PPDIO96 SPICLK pin test passes 

2.1.7.17 ___
Verify PPDIO96 MOSI pin test passes 

2.1.7.18 ___
Verify PPDO MISO pin test passes 

2.1.7.19 ___
Verify PPDO SPICLK pin test passes 

2.1.7.20 ___
Verify PPDO MOSI pin test passes 

2.1.7.21 ___
Verify PPDO RESET pin test passes 

2.1.7.22 ___
Verify PPDIO96 IRQ pin test passes 

2.1.7.23 ___
Verify PPDIO96 RESET pin test passes 

2.1.7.24 ___
Verify Watchdog latch on PPDIO96 correctly tests high

2.1.7.25 ___
Verify Watchdog latch on PPDO correctly tests high

2.1.7.26 ___
Verify Watchdog timeout is between 2.0 and 10.0 seconds

2.1.7.27 ___
Using an Ohmeter, verify that  pin 1 of the PPDIO96 connector on the DAQIF board is electrically connected to pin 6 of the PPDIO connector.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
2.2 DAQ_HTP_002, PPDIO96 Operation

2.2.1 Test Procedure Specification Identifier: 
2: [DAQ_HTP_002]  

2.2.2 Purpose

This procedure demonstrates basic circuit operation of the PPDIO96 GPIO Board and the SPI bus operation of the DAQIF (CPU Interface) board.

2.2.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_156_001_000

	DAQ_HTC_156_002_000

	DAQ_HTC_156_003_000

	DAQ_HTC_156_004_000

	DAQ_HTC_156_005_000

	DAQ_HTC_156_006_000

	DAQ_HTC_156_007_000

	DAQ_HTC_156_008_000

	DAQ_HTC_156_009_000

	DAQ_HTC_156_010_000

	DAQ_HTC_156_011_000

	DAQ_HTC_156_012_000

	DAQ_HTC_156_013_000

	DAQ_HTC_156_014_000

	DAQ_HTC_156_015_000

	DAQ_HTC_156_016_000

	DAQ_HTC_156_017_000

	DAQ_HTC_156_018_000

	DAQ_HTC_156_019_000

	DAQ_HTC_156_020_000

	DAQ_HTC_157_001_000

	DAQ_HTC_157_002_000

	DAQ_HTC_157_003_000

	DAQ_HTC_157_004_000

	DAQ_HTC_157_005_000

	DAQ_HTC_157_006_000

	DAQ_HTC_157_007_000

	DAQ_HTC_157_008_000

	DAQ_HTC_157_009_000

	DAQ_HTC_156_010_000

	DAQ_HTC_157_011_000

	DAQ_HTC_157_012_000

	DAQ_HTC_157_013_000

	DAQ_HTC_157_014_000

	DAQ_HTC_157_015_000

	DAQ_HTC_157_016_000

	DAQ_HTC_157_017_000

	DAQ_HTC_157_018_000

	DAQ_HTC_157_019_000

	DAQ_HTC_157_020_000

	DAQ_HTC_158_001_000

	DAQ_HTC_158_002_000

	DAQ_HTC_158_003_000

	DAQ_HTC_158_004_000

	DAQ_HTC_158_005_000

	DAQ_HTC_158_006_000

	DAQ_HTC_158_007_000

	DAQ_HTC_158_008_000

	DAQ_HTC_158_009_000

	DAQ_HTC_158_010_000

	DAQ_HTC_158_011_000

	DAQ_HTC_158_012_000

	DAQ_HTC_158_013_000

	DAQ_HTC_158_014_000

	DAQ_HTC_158_015_000

	DAQ_HTC_158_016_000

	DAQ_HTC_158_017_000

	DAQ_HTC_158_018_000

	DAQ_HTC_158_019_000

	DAQ_HTC_158_020_000

	DAQ_HTC_159_001_000

	DAQ_HTC_159_002_000

	DAQ_HTC_159_003_000

	DAQ_HTC_159_004_000

	DAQ_HTC_159_005_000

	DAQ_HTC_159_006_000

	DAQ_HTC_159_007_000

	DAQ_HTC_159_008_000

	DAQ_HTC_159_009_000

	DAQ_HTC_159_010_000

	DAQ_HTC_159_011_000

	DAQ_HTC_159_012_000

	DAQ_HTC_159_013_000

	DAQ_HTC_159_014_000

	DAQ_HTC_159_015_000

	DAQ_HTC_159_016_000

	DAQ_HTC_159_017_000

	DAQ_HTC_159_018_000

	DAQ_HTC_159_019_000

	DAQ_HTC_159_020_000

	DAQ_HTC_160_001_000

	DAQ_HTC_160_002_000

	DAQ_HTC_160_003_000

	DAQ_HTC_160_004_000

	DAQ_HTC_160_005_000

	DAQ_HTC_160_006_000

	DAQ_HTC_160_007_000

	DAQ_HTC_160_008_000

	DAQ_HTC_160_009_000

	DAQ_HTC_160_010_000

	DAQ_HTC_160_011_000

	DAQ_HTC_160_012_000

	DAQ_HTC_160_013_000

	DAQ_HTC_160_014_000

	DAQ_HTC_160_015_000

	DAQ_HTC_160_016_000

	DAQ_HTC_160_017_000

	DAQ_HTC_160_018_000

	DAQ_HTC_160_019_000

	DAQ_HTC_160_020_000

	DAQ_HTC_161_001_000

	DAQ_HTC_161_002_000

	DAQ_HTC_161_003_000

	DAQ_HTC_161_004_000

	DAQ_HTC_161_005_000

	DAQ_HTC_161_006_000

	DAQ_HTC_161_007_000

	DAQ_HTC_161_008_000

	DAQ_HTC_161_009_000

	DAQ_HTC_161_010_000

	DAQ_HTC_161_011_000

	DAQ_HTC_161_012_000

	DAQ_HTC_161_013_000

	DAQ_HTC_161_014_000

	DAQ_HTC_161_015_000

	DAQ_HTC_161_016_000

	DAQ_HTC_161_017_000

	DAQ_HTC_161_018_000

	DAQ_HTC_161_019_000

	DAQ_HTC_161_020_000

	DAQ_HTC_162_001_000

	DAQ_HTC_162_002_000

	DAQ_HTC_162_003_000

	DAQ_HTC_162_004_000

	DAQ_HTC_162_005_000

	DAQ_HTC_162_006_000

	DAQ_HTC_162_007_000

	DAQ_HTC_162_008_000

	DAQ_HTC_162_009_000

	DAQ_HTC_162_010_000

	DAQ_HTC_162_011_000

	DAQ_HTC_162_012_000

	DAQ_HTC_162_013_000

	DAQ_HTC_162_014_000

	DAQ_HTC_162_015_000

	DAQ_HTC_162_016_000

	DAQ_HTC_162_017_000

	DAQ_HTC_162_018_000

	DAQ_HTC_162_019_000

	DAQ_HTC_162_020_000

	DAQ_HTC_163_001_000

	DAQ_HTC_163_002_000

	DAQ_HTC_163_003_000

	DAQ_HTC_163_004_000

	DAQ_HTC_163_005_000

	DAQ_HTC_163_006_000

	DAQ_HTC_163_007_000

	DAQ_HTC_163_008_000

	DAQ_HTC_163_009_000

	DAQ_HTC_163_010_000

	DAQ_HTC_163_011_000

	DAQ_HTC_163_012_000

	DAQ_HTC_163_013_000

	DAQ_HTC_163_014_000

	DAQ_HTC_163_015_000

	DAQ_HTC_163_016_000

	DAQ_HTC_163_017_000

	DAQ_HTC_163_018_000

	DAQ_HTC_163_019_000

	DAQ_HTC_163_020_000


2.2.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.2.5 Special Requirements
Configuration 2.
This test assumes that you have a known working DAQ_IF board.

2.2.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPDIO96_Test software version
___________
Verify Configuration

___________

2.2.7 Procedure Steps if no Known Working PPDIO96 is Available

If no known working PPDIO96 board is available, then execute the following steps; otherwise go to section 2.2.8.
2.2.7.1  
Apply power to the DAQIF (CPU interface) and PPDIO96 boards.
2.2.7.2 ___
Verify power LEDs illuminate.
2.2.7.3 
Compile and download the PPDIOtest.ino test software to the Teensy 3.2 module on the DAQIF test fixture board.
2.2.7.4 ___
Verify that the software continuously displays 3-digit values for banks 0-7 on the serial display.

2.2.7.5  
For Port 0, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 0 as specified by the following steps:

2.2.7.6 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port zero value.

2.2.7.7 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port zero value.

2.2.7.8 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port zero value.

2.2.7.9 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port zero value.

2.2.7.10 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port zero value.

2.2.7.11 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port zero value.

2.2.7.12 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port zero value.

2.2.7.13 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port zero value.

2.2.7.14 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port zero value.

2.2.7.15 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port zero value.

2.2.7.16 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port zero value.

2.2.7.17 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port zero value.

2.2.7.18  
For Port 1, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 1 as specified by the following steps:

2.2.7.19 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port one value.

2.2.7.20 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port one value.

2.2.7.21 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port one value.

2.2.7.22 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port one value.

2.2.7.23 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port one value.

2.2.7.24 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port one value.

2.2.7.25 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port one value.

2.2.7.26 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port one value.

2.2.7.27 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port one value.

2.2.7.28 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port one value.

2.2.7.29 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port one value.

2.2.7.30 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port one value.

2.2.7.31  
For Port 2, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 2 as specified by the following steps:

2.2.7.32 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port two value.

2.2.7.33 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port two value.

2.2.7.34 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port two value.

2.2.7.35 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port two value.

2.2.7.36 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port two value.

2.2.7.37 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port two value.

2.2.7.38 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port two value.

2.2.7.39 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port two value.

2.2.7.40 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port two value.

2.2.7.41 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port two value.

2.2.7.42 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port two value.

2.2.7.43 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port two value.

2.2.7.44  
For Port 3, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 3 as specified by the following steps:

2.2.7.45 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port three value.

2.2.7.46 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port three value.

2.2.7.47 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port three value.

2.2.7.48 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port three value.

2.2.7.49 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port three value.

2.2.7.50 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port three value.

2.2.7.51 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port three value.

2.2.7.52 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port three value.

2.2.7.53 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port three value.

2.2.7.54 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port three value.

2.2.7.55 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port three value.

2.2.7.56 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port three value.

2.2.7.57  
For Port 4, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 4 as specified by the following steps:

2.2.7.58 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port four value.

2.2.7.59 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port four value.

2.2.7.60 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port four value.

2.2.7.61 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port four value.

2.2.7.62 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port four value.

2.2.7.63 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port four value.

2.2.7.64 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port four value.

2.2.7.65 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port four value.

2.2.7.66 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port four value.

2.2.7.67 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port four value.

2.2.7.68 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port four value.

2.2.7.69 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port four value.

2.2.7.70  
For Port 5, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 5 as specified by the following steps:

2.2.7.71 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port five value.

2.2.7.72 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port five value.

2.2.7.73 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port five value.

2.2.7.74 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port five value.

2.2.7.75 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port five value.

2.2.7.76 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port five value.

2.2.7.77 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port five value.

2.2.7.78 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port five value.

2.2.7.79 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port five value.

2.2.7.80 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port five value.

2.2.7.81 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port five value.

2.2.7.82 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port five value.

2.2.7.83  
For Port 6, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 6 as specified by the following steps:

2.2.7.84 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port six value.

2.2.7.85 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port six value.

2.2.7.86 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port six value.

2.2.7.87 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port six value.

2.2.7.88 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port six value.

2.2.7.89 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port six value.

2.2.7.90 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port six value.

2.2.7.91 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port six value.

2.2.7.92 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port six value.

2.2.7.93 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port six value.

2.2.7.94 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port six value.

2.2.7.95 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port six value.

2.2.7.96  
For Port 7, place one end of the jumper wire on one of the ground pins (e.g., pin 2), the connect the other end to one of the pins on Port 7 as specified by the following steps:

2.2.7.97 ___
Connect the other end of the jumper to pin 2 and verify that the serial display shows "ffe" as the port seven value.

2.2.7.98 ___
Connect the other end of the jumper to pin 1 and verify that the serial display shows "ffd" as the port seven value.

2.2.7.99 ___
Connect the other end of the jumper to pin 3 and verify that the serial display shows "ffb" as the port seven value.

2.2.7.100 ___
Connect the other end of the jumper to pin 5 and verify that the serial display shows "ff7" as the port seven value.

2.2.7.101 ___
Connect the other end of the jumper to pin 7 and verify that the serial display shows "fef" as the port seven value.

2.2.7.102 ___
Connect the other end of the jumper to pin 9 and verify that the serial display shows "fdf" as the port seven value.

2.2.7.103 ___
Connect the other end of the jumper to pin 11 and verify that the serial display shows "fbf" as the port seven value.

2.2.7.104 ___
Connect the other end of the jumper to pin 13 and verify that the serial display shows "f7f" as the port seven value.

2.2.7.105 ___
Connect the other end of the jumper to pin 15 and verify that the serial display shows "eff" as the port seven value.

2.2.7.106 ___
Connect the other end of the jumper to pin 17 and verify that the serial display shows "dff" as the port seven value.

2.2.7.107 ___
Connect the other end of the jumper to pin 19 and verify that the serial display shows "bff" as the port seven value.

2.2.7.108 ___
Connect the other end of the jumper to pin 20 and verify that the serial display shows "7ff" as the port seven value.

2.2.8 Procedure Steps if at Least One Known Working PPDIO96 is Available

2.2.8.1 ___
TBD.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
2.3 DAQ_HTP_003, PPOPTO-12 Operation

2.3.1 Test Procedure Specification Identifier: 
3: [DAQ_HTP_003]  

2.3.2 Purpose

This procedure demonstrates basic circuit operation of the PPOPTP-12 digital input opto-isolator board.

2.3.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_205_000_000


	DAQ_HTC_205_000_004


	DAQ_HTC_205_000_001


	DAQ_HTC_205_000_005


	DAQ_HTC_205_000_002


	DAQ_HTC_205_000_006


	DAQ_HTC_205_000_003


	DAQ_HTC_205_000_007


	DAQ_HTC_206_000_000


	DAQ_HTC_206_000_004


	DAQ_HTC_206_000_001


	DAQ_HTC_206_000_005


	DAQ_HTC_206_000_002


	DAQ_HTC_206_000_006


	DAQ_HTC_206_000_003


	DAQ_HTC_206_000_007


	DAQ_HTC_207_000_000


	DAQ_HTC_207_000_004


	DAQ_HTC_207_000_001


	DAQ_HTC_207_000_005


	DAQ_HTC_207_000_002


	DAQ_HTC_207_000_006


	DAQ_HTC_207_000_003


	DAQ_HTC_207_000_007


	DAQ_HTC_208_000_000


	DAQ_HTC_208_000_004


	DAQ_HTC_208_000_001


	DAQ_HTC_208_000_005


	DAQ_HTC_208_000_002


	DAQ_HTC_208_000_006


	DAQ_HTC_208_000_003


	DAQ_HTC_208_000_007


	DAQ_HTC_209_000_000


	DAQ_HTC_209_000_004


	DAQ_HTC_209_000_001


	DAQ_HTC_209_000_005


	DAQ_HTC_209_000_002


	DAQ_HTC_209_000_006


	DAQ_HTC_209_000_003


	DAQ_HTC_209_000_007


	DAQ_HTC_210_000_000


	DAQ_HTC_210_000_004


	DAQ_HTC_210_000_001


	DAQ_HTC_210_000_005


	DAQ_HTC_210_000_002


	DAQ_HTC_210_000_006


	DAQ_HTC_210_000_003


	DAQ_HTC_210_000_007


	DAQ_HTC_211_000_000


	DAQ_HTC_211_000_004


	DAQ_HTC_211_000_001


	DAQ_HTC_211_000_005


	DAQ_HTC_211_000_002


	DAQ_HTC_211_000_006


	DAQ_HTC_211_000_003


	DAQ_HTC_211_000_007


	DAQ_HTC_212_000_000


	DAQ_HTC_212_000_004


	DAQ_HTC_212_000_001


	DAQ_HTC_212_000_005


	DAQ_HTC_212_000_002


	DAQ_HTC_212_000_006


	DAQ_HTC_212_000_003


	DAQ_HTC_212_000_007


	DAQ_HTC_213_000_000


	DAQ_HTC_213_000_004


	DAQ_HTC_213_000_001


	DAQ_HTC_213_000_005


	DAQ_HTC_213_000_002


	DAQ_HTC_213_000_006


	DAQ_HTC_213_000_003


	DAQ_HTC_213_000_007


	DAQ_HTC_214_000_000


	DAQ_HTC_214_000_004


	DAQ_HTC_214_000_001


	DAQ_HTC_214_000_005


	DAQ_HTC_214_000_002


	DAQ_HTC_214_000_006


	DAQ_HTC_214_000_003


	DAQ_HTC_214_000_007


	DAQ_HTC_215_000_000


	DAQ_HTC_215_000_004


	DAQ_HTC_215_000_001


	DAQ_HTC_215_000_005


	DAQ_HTC_215_000_002


	DAQ_HTC_215_000_006


	DAQ_HTC_215_000_003


	DAQ_HTC_215_000_007


	DAQ_HTC_216_000_000


	DAQ_HTC_216_000_004


	DAQ_HTC_216_000_001


	DAQ_HTC_216_000_005


	DAQ_HTC_216_000_002


	DAQ_HTC_216_000_006


	DAQ_HTC_216_000_003


	DAQ_HTC_216_000_007



	


2.3.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.3.5 Special Requirements
Configuration 4.
This test assumes that you have  known working DAQ_IF and PPDIO96 boards.

2.3.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPDIO96_Test software version
___________
Verify Configuration

___________

2.3.7 Procedure Steps
2.3.7.1 ___
When power is applied, verify that the power LED is illuminated.
2.3.7.2 ___
Verify the jumpers on the PPOPTO-12 board are in the "Dry Contact" position.
2.3.7.3  
Apply power to the DAQIF (CPU interface), PPDIO96, and PPOPTO-12 boards.
2.3.7.4 ___
Verify power LEDs illuminate.
2.3.7.5 
Compile and download the PPDIOtest.ino test software to the Teensy 3.2 module on the DAQIF test fixture board.
2.3.7.6 ___
Verify that the software continuously displays 3-digit values for banks 0-7 on the serial display.

2.3.7.7 ___
With the jumper wire, short the two D0 terminals on the PPOPTO-12 board. Verify that the D0 LED illuminates.

2.3.7.8 ___
While continuing to short the D0 terminals, verify that the serial terminal output is displaying "ffe" for the port 0 output.

2.3.7.9 ___
With the jumper wire, short the two D1 terminals on the PPOPTO-12 board. Verify that the D1 LED illuminates.

2.3.7.10 ___
While continuing to short the D1 terminals, verify that the serial terminal output is displaying "ffd" for the port 0 output.

2.3.7.11 ___
With the jumper wire, short the two D2 terminals on the PPOPTO-12 board. Verify that the D2 LED illuminates.

2.3.7.12 ___
While continuing to short the D2 terminals, verify that the serial terminal output is displaying "ffb" for the port 0 output.

2.3.7.13 ___
With the jumper wire, short the two D3 terminals on the PPOPTO-12 board. Verify that the D3 LED illuminates.

2.3.7.14 ___
While continuing to short the D2 terminals, verify that the serial terminal output is displaying "ff7" for the port 0 output.

2.3.7.15 ___
With the jumper wire, short the two D4 terminals on the PPOPTO-12 board. Verify that the D4 LED illuminates.

2.3.7.16 ___
While continuing to short the D4 terminals, verify that the serial terminal output is displaying "fef" for the port 0 output.

2.3.7.17 ___
With the jumper wire, short the two D5 terminals on the PPOPTO-12 board. Verify that the D5 LED illuminates.

2.3.7.18 ___
While continuing to short the D5 terminals, verify that the serial terminal output is displaying "fdf" for the port 0 output.

2.3.7.19 ___
With the jumper wire, short the two D6 terminals on the PPOPTO-12 board. Verify that the D6 LED illuminates.

2.3.7.20 ___
While continuing to short the D6 terminals, verify that the serial terminal output is displaying "fbf" for the port 0 output.

2.3.7.21 ___
With the jumper wire, short the two D7 terminals on the PPOPTO-12 board. Verify that the D7 LED illuminates.

2.3.7.22 ___
While continuing to short the D7 terminals, verify that the serial terminal output is displaying "f7f" for the port 0 output.

2.3.7.23 ___
With the jumper wire, short the two D8 terminals on the PPOPTO-12 board. Verify that the D8 LED illuminates.

2.3.7.24 ___
While continuing to short the D8 terminals, verify that the serial terminal output is displaying "eff" for the port 0 output.

2.3.7.25 ___
With the jumper wire, short the two D9 terminals on the PPOPTO-12 board. Verify that the D9 LED illuminates.

2.3.7.26 ___
While continuing to short the D9 terminals, verify that the serial terminal output is displaying "dff" for the port 0 output.

2.3.7.27 ___
With the jumper wire, short the two D10 terminals on the PPOPTO-12 board. Verify that the D10 LED illuminates.

2.3.7.28 ___
While continuing to short the D10 terminals, verify that the serial terminal output is displaying "bff" for the port 0 output.

2.3.7.29 ___
With the jumper wire, short the two D11 terminals on the PPOPTO-12 board. Verify that the D11 LED illuminates.

2.3.7.30 ___
While continuing to short the D11 terminals, verify that the serial terminal output is displaying "7ff" for the port 0 output.

2.3.7.31  
Switch to Configuration 4 by setting all the jumpers on the PPOPTO-12 board in the "Ext Conn" (Iso Pwr Disconnected) position.
2.3.7.32 ___
Verify all the jumpers on the PPOPTO-12 board are in the "Ext Conn" position.

Note: for the following steps "external voltage" depends upon the resistors soldered into RP1, RP2, and RP3 on the PPOPTO-12 board. Depending on the resistors, use the following voltage values:


470 
Ohm 
= 5V


1K 
Ohm
= 10 to 12V


1.5K
Ohm
= 15V

Be aware that it is possible for each digital input channel to have a different resistor, so check before applying voltages. Too high may cause damage to the opto-isolators, too low may cause the tests to fail.

Warning: take care when swapping the jumpers. Jumpering the left two pins will short out the isolation power supply and may damage it.

2.3.7.33 ___
Apply appropriate voltage to the two D0 terminals on the PPOPTO-12 board. Verify that the D0 LED illuminates.

2.3.7.34 ___
While continuing to apply voltage to the D0 terminals, verify that the serial terminal output is displaying "ffe" for the port 0 output.

2.3.7.35 ___
Apply appropriate voltage to the two D1 terminals on the PPOPTO-12 board. Verify that the D1 LED illuminates.

2.3.7.36 ___
While continuing to apply voltage to the D1 terminals, verify that the serial terminal output is displaying "ffd" for the port 0 output.

2.3.7.37 ___
Apply appropriate voltage to the two D2 terminals on the PPOPTO-12 board. Verify that the D2 LED illuminates.

2.3.7.38 ___
While continuing to apply voltage to the D2 terminals, verify that the serial terminal output is displaying "ffb" for the port 0 output.

2.3.7.39 ___
Apply appropriate voltage to the two D3 terminals on the PPOPTO-12 board. Verify that the D3 LED illuminates.

2.3.7.40 ___
While continuing to apply voltage to the D2 terminals, verify that the serial terminal output is displaying "ff7" for the port 0 output.

2.3.7.41 ___
Apply appropriate voltage to the two D4 terminals on the PPOPTO-12 board. Verify that the D4 LED illuminates.

2.3.7.42 ___
While continuing to apply voltage to the D4 terminals, verify that the serial terminal output is displaying "fef" for the port 0 output.

2.3.7.43 ___
Apply appropriate voltage to the two D5 terminals on the PPOPTO-12 board. Verify that the D5 LED illuminates.

2.3.7.44 ___
While continuing to apply voltage to the D5 terminals, verify that the serial terminal output is displaying "fdf" for the port 0 output.

2.3.7.45 ___
Apply appropriate voltage to the two D6 terminals on the PPOPTO-12 board. Verify that the D6 LED illuminates.

2.3.7.46 ___
While continuing to apply voltage to the D6 terminals, verify that the serial terminal output is displaying "fbf" for the port 0 output.

2.3.7.47 ___
Apply appropriate voltage to short the two D7 terminals on the PPOPTO-12 board. Verify that the D7 LED illuminates.

2.3.7.48 ___
While continuing to apply voltage to the D7 terminals, verify that the serial terminal output is displaying "f7f" for the port 0 output.

2.3.7.49 ___
Apply appropriate voltage to the two D8 terminals on the PPOPTO-12 board. Verify that the D8 LED illuminates.

2.3.7.50 ___
While continuing to apply voltage to the D8 terminals, verify that the serial terminal output is displaying "eff" for the port 0 output.

2.3.7.51 ___
Apply appropriate voltage to the two D9 terminals on the PPOPTO-12 board. Verify that the D9 LED illuminates.

2.3.7.52 ___
While continuing to apply voltage to the D9 terminals, verify that the serial terminal output is displaying "dff" for the port 0 output.

2.3.7.53 ___
Apply appropriate voltage to the two D10 terminals on the PPOPTO-12 board. Verify that the D10 LED illuminates.

2.3.7.54 ___
While continuing to apply voltage to the D10 terminals, verify that the serial terminal output is displaying "bff" for the port 0 output.

2.3.7.55 ___
Apply appropriate voltage to the two D11 terminals on the PPOPTO-12 board. Verify that the D11 LED illuminates.

2.3.7.56 ___
While continuing to apply voltage to the D11 terminals, verify that the serial terminal output is displaying "7ff" for the port 0 output.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
2.4 DAQ_HTP_004, PPSSR-16 Operation

2.4.1 Test Procedure Specification Identifier: 
4: [DAQ_HTP_004]  

2.4.2 Purpose

This procedure demonstrates basic circuit operation of the PPSSR-16 solid-state relay digital output board.

2.4.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_Hi_263_000_000

	DAQ_Hi_264_000_000

	 

	DAQ_HTC_265_001_000

	DAQ_HTC_265_002_000

	DAQ_HTC_265_003_000

	DAQ_HTC_265_004_000

	DAQ_HTC_265_005_000

	DAQ_HTC_265_006_000

	DAQ_HTC_265_007_000

	DAQ_HTC_265_008_000

	DAQ_HTC_265_009_000

	DAQ_HTC_265_010_000

	DAQ_HTC_265_011_000

	DAQ_HTC_265_012_000

	DAQ_HTC_265_013_000

	DAQ_HTC_265_014_000

	DAQ_HTC_265_015_000

	DAQ_HTC_265_016_000

	DAQ_HTC_265_017_000

	DAQ_HTC_265_018_000

	DAQ_HTC_265_019_000

	DAQ_HTC_265_020_000

	DAQ_HTC_265_021_000

	DAQ_HTC_265_022_000

	DAQ_HTC_265_023_000

	DAQ_HTC_265_024_000

	DAQ_HTC_265_025_000

	DAQ_HTC_265_026_000

	DAQ_HTC_265_027_000

	DAQ_HTC_265_028_000

	DAQ_HTC_265_029_000

	DAQ_HTC_265_030_000

	DAQ_HTC_265_031_000

	DAQ_HTC_265_032_000

	DAQ_HTC_265_032_000

	DAQ_HTC_265_033_000

	DAQ_HTC_265_034_000

	DAQ_HTC_265_035_000

	DAQ_HTC_265_036_000

	DAQ_HTC_265_037_000

	DAQ_HTC_265_038_000

	DAQ_HTC_265_039_000

	DAQ_HTC_265_040_000

	DAQ_HTC_265_041_000

	DAQ_HTC_265_042_000

	DAQ_HTC_265_043_000

	DAQ_HTC_265_044_000

	DAQ_HTC_265_045_000

	DAQ_HTC_265_046_000

	DAQ_HTC_265_047_000

	DAQ_HTC_265_048_000

	DAQ_HTC_265_049_000

	DAQ_HTC_265_050_000

	DAQ_HTC_265_051_000

	DAQ_HTC_265_052_000

	DAQ_HTC_265_053_000

	DAQ_HTC_265_054_000

	DAQ_HTC_265_055_000

	DAQ_HTC_265_056_000

	DAQ_HTC_265_057_000

	DAQ_HTC_265_058_000

	DAQ_HTC_265_059_000

	DAQ_HTC_265_060_000

	DAQ_HTC_265_061_000

	DAQ_HTC_265_062_000

	DAQ_HTC_265_063_000


2.4.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.4.5 Special Requirements
Configuration 6.
2.4.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
SSR_Test software version
___________
Verify Configuration

___________

2.4.7 Procedure Steps
Note: the SSR16_Test software requires user input to step between tests (pressing the enter key on the computer system hosting the Arduino IDE software). When you are asked to press the enter key to advance to the next value, ensure that the text entry box at the top of the serial window is selected (has focus, by clicking on the text box if it is not already selected) before pressing the enter key.
2.4.7.1  
Apply power to the DAQIF (CPU interface) and PPSSR-16 boards.

2.4.7.2 ___
Verify on power up that the power LED is illuminated.
2.4.7.3 ___
Verify on power up that all digital output LEDs are not illuminated.

2.4.7.4 ___
Using a DVM, verify that all digital outputs (D0-15) are high-impedance (basically open circuits).

2.4.7.5 
Compile the SSR_Test.ino program and load it onto the Teensy 3.2 on the DAQ_IF board.

2.4.7.6 ___
Verify that the data output LEDs (D0-D15) are all illuminated.

2.4.7.7 ___
With a DVM (set on Ohms scale) verify that the data outputs are low impedance (typically < 1 Ohm).

2.4.7.8 
Select the text edit box in the Arduino IDE serial output window (if it is not already selected) and press the Enter key on the host computer.

2.4.7.9 ___
Verify that the data output LEDs (D0-D15) are all turned off.

2.4.7.10 ___
With a DVM (set on Ohms scale) verify that the data outputs are high impedance (open circuit).

2.4.7.11 
Select the text edit box in the Arduino IDE serial output window (if it is not already selected) and press the Enter key on the host computer.

2.4.7.12 ___
Verify that within 10 seconds a watchdog timeout occurs (WD LED on DAQ_IF board will illuminate) and then the data output LEDs (D0-D15) on the PPSSR-16 board all turn off. Press the Enter key after verifying output.

2.4.7.13 ___
Verify that the D0 LED is illuminated.

2.4.7.14 ___
With a DVM, verify that output D0 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.15 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.16 ___
Verify that the D1 LED is illuminated.

2.4.7.17 ___
With a DVM, verify that output D1 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.18 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.19 ___
Verify that the D2 LED is illuminated.

2.4.7.20 ___
With a DVM, verify that output D2 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.21 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.22 ___
Verify that the D3 LED is illuminated.

2.4.7.23 ___
With a DVM, verify that output D3 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.24 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.25 ___
Verify that the D4 LED is illuminated.

2.4.7.26 ___
With a DVM, verify that output D4 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.27 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.28 ___
Verify that the D5 LED is illuminated.

2.4.7.29 ___
With a DVM, verify that output D5 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.30 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.31 ___
Verify that the D6 LED is illuminated.

2.4.7.32 ___
With a DVM, verify that output D6 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.33 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.34 ___
Verify that the D7 LED is illuminated.

2.4.7.35 ___
With a DVM, verify that output D7 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.36 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.37 ___
Verify that the D8 LED is illuminated.

2.4.7.38 ___
With a DVM, verify that output D8 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.39 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.40 ___
Verify that the D9 LED is illuminated.

2.4.7.41 ___
With a DVM, verify that output D9 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.42 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.43 ___
Verify that the D10 LED is illuminated.

2.4.7.44 ___
With a DVM, verify that output D10 is low impedance and the remaining digital outputs are all high impedance.

2.4.7.45 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.46 ___
Verify that the D11 LED is illuminated.

2.4.7.47 ___
With a DVM, verify that output D11 is low impedance and the remaining digital outputs are all high impedance.

If a second PPSSR-16 or a PPRelay-12 board is available (known working), connect it to power and run a cable from the PPDO out connector on the PPSR-16 board currently under test to the PPDO input connector on the new board and complete the following tests. If no second board is available, skip the following tests.

2.4.7.48 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.49 ___
Verify that all PPSSR-16 LEDs are illuminated.

2.4.7.50 ___
Verify that all LEDs on the second board are off.

2.4.7.51 
Press the Enter key in the Arduino serial window text entry box on the host computer.

2.4.7.52 ___
Verify that all PPSSR-16 LEDs are off.

2.4.7.53 ___
Verify that all LEDs on the second board are illuminated.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date

2.5 DAQ_HTP_005, PPRELAY-12 Operation

2.5.1 Test Procedure Specification Identifier: 
5: [DAQ_HTP_005]  

2.5.2 Purpose

This procedure demonstrates basic circuit operation of the PPRELAY-12 relay digital output board.

2.5.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_310_000_000


	DAQ_HTC_311_000_000


	DAQ_HTC_312_000_000


	DAQ_HTC_315_001


	DAQ_HTC_315_002


	DAQ_HTC_315_003


	DAQ_HTC_315_004


	DAQ_HTC_315_005


	DAQ_HTC_315_006


	DAQ_HTC_315_007


	DAQ_HTC_315_008


	DAQ_HTC_315_009


	DAQ_HTC_315_010


	DAQ_HTC_315_011


	DAQ_HTC_315_012


	DAQ_HTC_315_013


	DAQ_HTC_315_014


	DAQ_HTC_315_015


	DAQ_HTC_315_016


	DAQ_HTC_315_017


	DAQ_HTC_315_018


	DAQ_HTC_315_019


	DAQ_HTC_315_020


	DAQ_HTC_315_021


	DAQ_HTC_315_022


	DAQ_HTC_315_023


	DAQ_HTC_315_024



	


2.5.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.5.5 Special Requirements
Configuration 7.
2.5.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPRELAY_Test software version
___________
Verify Configuration

___________

2.5.7 Procedure Steps
Note: the PPRELAY_Test software requires user input to step between tests (pressing the enter key on the computer system hosting the Arduino IDE software). When you are asked to press the enter key to advance to the next value, ensure that the text entry box at the top of the serial window is selected (has focus, by clicking on the text box if it is not already selected) before pressing the enter key.
2.5.7.1  
Apply power to the DAQIF (CPU interface) and PPRELAY-12 boards.

2.5.7.2 ___
Verify on power up that the power LED is illuminated.
2.5.7.3 ___
Verify on power up that the data output LEDs are all extinguished.
2.5.7.4 ___
Using a DVM, verify that all normally open digital outputs (D0-11) are open.

2.5.7.5 ___
Using a DVM, verify that all normally closed digital outputs (D0-11) are closed.

2.5.7.6 
Compile the PPRELAY_Test.ino program and load it onto the Teensy 3.2 on the DAQ_IF board.

2.5.7.7 ___
Verify that the data output LEDs (D0-D15) are all illuminated.

2.5.7.8 ___
With a DVM (set on Ohms scale) verify that the normally open contacts are closed (low resistance).

2.5.7.9 ___
With a DVM (set on Ohms scale) verify that the normally close contacts are open (high/overload resistance).

2.5.7.10 
Select the text edit box in the Arduino IDE serial output window (if it is not already selected) and press the Enter key on the host computer.
2.5.7.11  
On the PPRELAY-12 board, remove the Vcc jumper (DS1834SEL jumper between Vcc and either 5V or 3.3V).

2.5.7.12 
Select the text edit box in the Arduino IDE serial output window (if it is not already selected) and press the Enter key on the host computer.
2.5.7.13 
Replace the DS1834SEL jumper on the pins from which it was removed.
2.5.7.14 ___
Verify that the data output LEDs are all extinguished.

2.5.7.15 
Select the text edit box in the Arduino IDE serial output window (if it is not already selected) and press the Enter key on the host computer.
2.5.7.16 ___
Verify that the data output LEDs are all illuminated.

2.5.7.17 
Press the Enter key on the host computer to test the reset function.
2.5.7.18 ___
Verify that the data output LEDs are all off as a result of the reset operation.

2.5.7.19 
Press the Enter key on the host computer to start the watchdog test operation.
2.5.7.20 ___
Verify that the data output LEDs are all illuminated.
2.5.7.21 
Press the Enter key on the host computer to start the watchdog timeout.

2.5.7.22 ___
Verify that before 10 seconds elapse, the WD LED on the DAQ_IF board illuminates and all the output LEDs extinquish.
2.5.7.23 
Press the Enter key on the host computer to start the individual bit tests.

2.5.7.24 ___
Verify that D0 is illuminated and all other data output LEDs are off.
2.5.7.25 
Press the Enter key on the host computer.

2.5.7.26 ___
Verify that D1 is illuminated and all other data output LEDs are off.
2.5.7.27 
Press the Enter key on the host computer.

2.5.7.28 ___
Verify that D2 is illuminated and all other data output LEDs are off.
2.5.7.29 
Press the Enter key on the host computer.

2.5.7.30 ___
Verify that D3 is illuminated and all other data output LEDs are off.
2.5.7.31 
Press the Enter key on the host computer.

2.5.7.32 ___
Verify that D4 is illuminated and all other data output LEDs are off.
2.5.7.33 
Press the Enter key on the host computer.

2.5.7.34 ___
Verify that D5 is illuminated and all other data output LEDs are off.
2.5.7.35 
Press the Enter key on the host computer.

2.5.7.36 ___
Verify that D6 is illuminated and all other data output LEDs are off.
2.5.7.37 
Press the Enter key on the host computer.

2.5.7.38 ___
Verify that D7 is illuminated and all other data output LEDs are off.
2.5.7.39 
Press the Enter key on the host computer.

2.5.7.40 ___
Verify that D8 is illuminated and all other data output LEDs are off.
2.5.7.41 
Press the Enter key on the host computer.

2.5.7.42 ___
Verify that D9 is illuminated and all other data output LEDs are off.
2.5.7.43 
Press the Enter key on the host computer.

2.5.7.44 ___
Verify that D10 is illuminated and all other data output LEDs are off.

2.5.7.45 
Press the Enter key on the host computer.

2.5.7.46 ___
Verify that D11 is illuminated and all other data output LEDs are off.
2.5.7.47 ___
Using a DVM, verify that D12-D15 are all logic high (with respect to ground). Note: this must be done before pressing the enter key.

2.5.7.48 
Press the Enter key on the host computer.

2.5.7.49 ___
Using a DVM, verify that D12 is at a logic low (which corresponds to on as this output bit sinks current).
2.5.7.50 
Press the Enter key on the host computer.

2.5.7.51 ___
Using a DVM, verify that D13 is at a logic low (which corresponds to on as this output bit sinks current).
2.5.7.52 
Press the Enter key on the host computer.

2.5.7.53 ___
Using a DVM, verify that D14 is at a logic low (which corresponds to on as this output bit sinks current).
2.5.7.54 
Press the Enter key on the host computer.

2.5.7.55 ___
Using a DVM, verify that D15 is at a logic low (which corresponds to on as this output bit sinks current).
2.5.7.56 
Press the Enter key on the host computer.

2.5.7.57 ___
Verify that all data output LEDs are off and that D12-D15 are all high (with respect to ground). 
Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
2.6 DAQ_HTP_006, PPAIO-16/4 Operation

2.6.1 Test Procedure Specification Identifier: 
6: [DAQ_HTP_006]  

2.6.2 Purpose

This procedure demonstrates basic circuit operation of the PPAIO-16/4 analog I/O board.

2.6.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_355_001_000

	DAQ_HTC_355_002_000

	DAQ_HTC_355_003_000

	DAQ_HTC_355_004_000

	DAQ_HTC_355_005_000

	DAQ_HTC_355_006_000

	DAQ_HTC_355_007_000

	DAQ_HTC_355_008_000

	DAQ_HTC_355_009_000

	DAQ_HTC_355_010_000

	DAQ_HTC_355_011_000

	DAQ_HTC_355_012_000

	DAQ_HTC_355_013_000

	DAQ_HTC_355_014_000

	DAQ_HTC_355_015_000

	DAQ_HTC_355_016_000

	DAQ_HTC_358_001_000

	DAQ_HTC_358_001_001

	DAQ_HTC_358_002_000

	DAQ_HTC_358_002_001

	DAQ_HTC_358_003_000

	DAQ_HTC_358_003_001

	DAQ_HTC_358_004_000

	DAQ_HTC_358_004_001

	DAQ_HTC_360_000_000

	DAQ_HTC_360_000_001

	DAQ_HTC_360_000_002

	DAQ_HTC_360_000_003

	DAQ_HTC_366_001_000

	DAQ_HTC_366_002_000

	DAQ_HTC_366_003_000

	DAQ_HTC_366_004_000

	DAQ_HTC_367_000_000

	DAQ_HTC_376_000_000

	DAQ_HTC_385_000_000

	DAQ_HTC_394_000_000

	DAQ_HTC_425_001_000

	DAQ_HTC_425_002_000

	DAQ_HTC_425_003_000

	DAQ_HTC_425_004_000

	DAQ_HTC_425_005_000

	DAQ_HTC_425_006_000

	DAQ_HTC_425_007_000

	DAQ_HTC_425_008_000

	DAQ_HTC_425_009_000

	DAQ_HTC_460_000_000

	DAQ_HTC_467_000_000


2.6.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.6.5 Special Requirements
Configuration 8.

See Appendix B for location of test pins on PPAIO-16/4 board.

If Adafruit MCP4725 DAC modules are installed, you must compile the PPAIO_Test.ino source file with the "isAdafruitDAC" constant defined and the "isSparkFunDAC" constant undefined.

Conversely, if Sparkfun MCP4725 DAC modules are installed, you must compile the PPAIO_Test.ino source file with the "isSparkFunDAC" constant defined and the "isAdafruitDAC" constant undefined.

2.6.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPAIO_Test software version
___________
Verify Configuration

___________

2.6.7 Procedure Steps
Note: the PPAIO_Test software requires user input to step between tests (pressing the enter key on the computer system hosting the Arduino IDE software). When you are asked to press the enter key to advance to the next value, ensure that the text entry box at the top of the serial window is selected (has focus, by clicking on the text box if it is not already selected) before pressing the enter key.
2.6.7.1  
Apply power to the DAQIF (CPU interface) and PPAIO-16/4 boards.

2.6.7.2 ___
Verify on power up that the power LED is illuminated on the PPAIO-16/4 board.

2.6.7.3 
Compile the PPAIO_Test.ino program and load it onto the Teensy 3.2 on the DAQ_IF board.

2.6.7.4 ___
Verify that the test pin TP0_0 is near Gnd (0V ±0.25V) using the DVM.
2.6.7.5 ___
Measure the voltage at TP3_0 and verify that you can adjust it to (and around) -5V by adjusting the Zero0 pot. Leave the voltage adjusted -5V.

2.6.7.6 ___
Install a jumper on JP0. Measure the voltage at TP3_0 and verify that you can adjust it to (and around) -10V by adjusting the Zero0 pot. 

2.6.7.7 
Remove the jumper on JP0 and adjust the voltage back to -5V. Press the ENTER key on the host PC.

2.6.7.8 ___
Verify that the test pin TP0_0 is near 5V ( ±0.3V) using the DVM.
2.6.7.9 ___
Measure the voltage at TP3_0 and verify that you can adjust it to (and around) +5V by adjusting the Span0 pot. Leave the voltage adjusted +5V.

2.6.7.10 ___
Install a jumper on JP0. Measure the voltage at TP3_0 and verify that you can adjust it to (and around) +10V by adjusting the Span0 pot. 

2.6.7.11 
Remove the jumper on JP0 and adjust the voltage back to +5V. Press the ENTER key on the host PC.

2.6.7.12 ___
Verify that the test pin TP0_0 is near 1.25V ( ±0.15V) using the DVM.
2.6.7.13 
Press the ENTER key on the host PC.

2.6.7.14 ___
Verify that the test pin TP0_0 is near 2.5V ( ±0.2V) using the DVM.
2.6.7.15 
Press the ENTER key on the host PC.

2.6.7.16 ___
Verify that the test pin TP0_1 is near Gnd (0V ±0.25V) using the DVM.
2.6.7.17 ___
Measure the voltage at TP3_1 and verify that you can adjust it to (and around) -5V by adjusting the Zero1 pot. Leave the voltage adjusted -5V.

2.6.7.18 ___
Install a jumper on JP1. Measure the voltage at TP3_1 and verify that you can adjust it to (and around) -10V by adjusting the Zero0 pot. 

2.6.7.19 
Remove the jumper on JP1 and adjust the voltage back to -5V. Press the ENTER key on the host PC.

2.6.7.20 ___
Verify that the test pin TP0_1 is near 5V ( ±0.3V) using the DVM.
2.6.7.21 ___
Measure the voltage at TP3_1 and verify that you can adjust it to (and around) +5V by adjusting the Span1 pot. Leave the voltage adjusted +5V.

2.6.7.22 ___
Install a jumper on JP1. Measure the voltage at TP3_1 and verify that you can adjust it to (and around) +10V by adjusting the Span1 pot. 

2.6.7.23 
Remove the jumper on JP1 and adjust the voltage back to +5V. Press the ENTER key on the host PC.

2.6.7.24 ___
Verify that the test pin TP0_1 is near 1.25V ( ±0.15V) using the DVM.
2.6.7.25 
Press the ENTER key on the host PC.

2.6.7.26 ___
Verify that the test pin TP0_1 is near 2.5V ( ±0.2V) using the DVM.
2.6.7.27 
Press the ENTER key on the host PC.

2.6.7.28 ___
Verify that the test pin TP0_2 is near Gnd (0V ±0.25V) using the DVM.
2.6.7.29 ___
Measure the voltage at TP3_2 and verify that you can adjust it to (and around) -5V by adjusting the Zero2 pot. Leave the voltage adjusted -5V.

2.6.7.30 ___
Install a jumper on JP2. Measure the voltage at TP3_2 and verify that you can adjust it to (and around) -10V by adjusting the Zero2 pot. 

2.6.7.31 
Remove the jumper on JP2 and adjust the voltage back to -5V. Press the ENTER key on the host PC.

2.6.7.32 ___
Verify that the test pin TP0_2 is near 5V ( ±0.3V) using the DVM.
2.6.7.33 ___
Measure the voltage at TP3_2 and verify that you can adjust it to (and around) +5V by adjusting the Span2 pot. Leave the voltage adjusted +5V.

2.6.7.34 ___
Install a jumper on JP2. Measure the voltage at TP3_2 and verify that you can adjust it to (and around) +10V by adjusting the Span2 pot. 

2.6.7.35 
Remove the jumper on JP2 and adjust the voltage back to +5V. Press the ENTER key on the host PC.

2.6.7.36 ___
Verify that the test pin TP0_2 is near 1.25V ( ±0.15V) using the DVM.
2.6.7.37 
Press the ENTER key on the host PC.

2.6.7.38 ___
Verify that the test pin TP0_2 is near 2.5V ( ±0.2V) using the DVM.
2.6.7.39 
Press the ENTER key on the host PC.

2.6.7.40 ___
Verify that the test pin TP0_3 is near Gnd (0V ±0.25V) using the DVM.
2.6.7.41 ___
Measure the voltage at TP3_3 and verify that you can adjust it to (and around) -5V by adjusting the Zero3 pot. Leave the voltage adjusted -5V.

2.6.7.42 ___
Install a jumper on JP3. Measure the voltage at TP3_3 and verify that you can adjust it to (and around) -10V by adjusting the Zero3 pot. 

2.6.7.43 
Remove the jumper on JP3 and adjust the voltage back to -5V. Press the ENTER key on the host PC.

2.6.7.44 ___
Verify that the test pin TP0_3 is near 5V ( ±0.3V) using the DVM.
2.6.7.45 ___
Measure the voltage at TP3_3 and verify that you can adjust it to (and around) +5V by adjusting the Span3 pot. Leave the voltage adjusted +5V.

2.6.7.46 ___
Install a jumper on JP3. Measure the voltage at TP3_3 and verify that you can adjust it to (and around) +10V by adjusting the Span3 pot. 

2.6.7.47 
Remove the jumper on JP3 and adjust the voltage back to +5V. Press the ENTER key on the host PC.

2.6.7.48 ___
Verify that the test pin TP0_3 is near 1.25V ( ±0.15V) using the DVM.
2.6.7.49 
Press the ENTER key on the host PC.

2.6.7.50 ___
Verify that the test pin TP0_3 is near 2.5V ( ±0.2V) using the DVM.
2.6.7.51 
Press the ENTER key on the host PC.

2.6.7.52 
Connect a jumper wire from TP0_0 to the AIN0 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN0 Gnd input.

2.6.7.53 
Press ENTER on the host PC.

2.6.7.54 ___
Verify that the maximum error on AIN0 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.55 
Press the ENTER key on the host PC.

2.6.7.56 
Connect a jumper wire from TP0_0 to the AIN1 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN1 Gnd input.

2.6.7.57 
Press ENTER on the host PC.

2.6.7.58 ___
Verify that the maximum error on AIN1 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.59 
Press the ENTER key on the host PC.

2.6.7.60 
Connect a jumper wire from TP0_0 to the AIN2 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN2 Gnd input.

2.6.7.61 
Press ENTER on the host PC.

2.6.7.62 ___
Verify that the maximum error on AIN2 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.63 
Press the ENTER key on the host PC.

2.6.7.64 
Connect a jumper wire from TP0_0 to the AIN3 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN3 Gnd input.

2.6.7.65 
Press ENTER on the host PC.

2.6.7.66 ___
Verify that the maximum error on AIN3 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.67 
Press the ENTER key on the host PC.

2.6.7.68 
Connect a jumper wire from TP0_0 to the AIN4 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN4 Gnd input.

2.6.7.69 
Press ENTER on the host PC.

2.6.7.70 ___
Verify that the maximum error on AIN4 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.71 
Press the ENTER key on the host PC.

2.6.7.72 
Connect a jumper wire from TP0_0 to the AIN5 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN5 Gnd input.

2.6.7.73 
Press ENTER on the host PC.

2.6.7.74 ___
Verify that the maximum error on AIN5 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.75 
Press the ENTER key on the host PC.

2.6.7.76 
Connect a jumper wire from TP0_0 to the AIN6 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN6 Gnd input.

2.6.7.77 
Press ENTER on the host PC.

2.6.7.78 ___
Verify that the maximum error on AIN6 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.79 
Press the ENTER key on the host PC.

2.6.7.80 
Connect a jumper wire from TP0_0 to the AIN7 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN7 Gnd input.

2.6.7.81 
Press ENTER on the host PC.

2.6.7.82 ___
Verify that the maximum error on AIN7 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.83 
Press the ENTER key on the host PC.

2.6.7.84 
Connect a jumper wire from TP0_0 to the AIN8 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN8 Gnd input.

2.6.7.85 
Press ENTER on the host PC.

2.6.7.86 ___
Verify that the maximum error on AIN8 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.87 
Press the ENTER key on the host PC.

2.6.7.88 
Connect a jumper wire from TP0_0 to the AIN9 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN9 Gnd input.

2.6.7.89 
Press ENTER on the host PC.

2.6.7.90 ___
Verify that the maximum error on AIN9 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.91 
Press the ENTER key on the host PC.

2.6.7.92 
Connect a jumper wire from TP0_0 to the AIN10 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN10 Gnd input.

2.6.7.93 
Press ENTER on the host PC.

2.6.7.94 ___
Verify that the maximum error on AIN10 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.95 
Press the ENTER key on the host PC.

2.6.7.96 
Connect a jumper wire from TP0_0 to the AIN11 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN11 Gnd input.

2.6.7.97 
Press ENTER on the host PC.

2.6.7.98 ___
Verify that the maximum error on AIN11 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.99 
Press the ENTER key on the host PC.

2.6.7.100 
Connect a jumper wire from TP0_0 to the AIN12 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN12 Gnd input.

2.6.7.101 
Press ENTER on the host PC.

2.6.7.102 ___
Verify that the maximum error on AIN12 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.103 
Press the ENTER key on the host PC.

2.6.7.104 
Connect a jumper wire from TP0_0 to the AIN13 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN13 Gnd input.

2.6.7.105 
Press ENTER on the host PC.

2.6.7.106 ___
Verify that the maximum error on AIN13 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.107 
Press the ENTER key on the host PC.

2.6.7.108 
Connect a jumper wire from TP0_0 to the AIN14 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN14 Gnd input.

2.6.7.109 
Press ENTER on the host PC.

2.6.7.110 ___
Verify that the maximum error on AIN14 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
2.6.7.111 
Press the ENTER key on the host PC.

2.6.7.112 
Connect a jumper wire from TP0_0 to the AIN15 (+) input. Connect a jumper wire from Gnd (on the PPAIO-16/4) to the AIN15 Gnd input.

2.6.7.113 
Press ENTER on the host PC.

2.6.7.114 ___
Verify that the maximum error on AIN15 is within 5% of the full scale reading (full-scale reading is 5 V, 5% of full scale reading is 0.25V; software prints out errors that are greater than 3.5%).
Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________
2.7 DAQ_HTP_007, Dual PPAIO-16/4 Operation

2.7.1 Test Procedure Specification Identifier: 
7: [DAQ_HTP_007]  

2.7.2 Purpose

This procedure demonstrates basic circuit operation of two PPAIO-16/4 analog I/O boards in the system.

2.7.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_405_000_000

	DAQ_HTC_407_000_000

	DAQ_HTC_407_000_001

	DAQ_HTC_409_000_000

	DAQ_HTC_409_000_001

	DAQ_HTC_411_000_000

	DAQ_HTC_411_000_001

	DAQ_HTC_413_000_000

	DAQ_HTC_413_000_001


2.7.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.7.5 Special Requirements
Configuration 9.

See Appendix B for location of test pins on PPAIO-16/4 board.

2.7.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPAIO2_Test software version
___________
Verify Configuration

___________

2.7.7 Procedure Steps
Note: the PPAIO2_Test software requires user input to step between tests (pressing the enter key on the computer system hosting the Arduino IDE software). When you are asked to press the enter key to advance to the next value, ensure that the text entry box at the top of the serial window is selected (has focus, by clicking on the text box if it is not already selected) before pressing the enter key.
2.7.7.1  
Apply power to the DAQIF (CPU interface) and PPAIO-16/4 boards.

2.7.7.2 ___
Verify on power up that the power LED is illuminated on the PPAIO-16/4 board.

2.7.7.3 ___
Verify that the first board in the PPAIO daisy chain contains Adafruit MCP4725 DAC modules.

2.7.7.4 ___
Verify that the second board in the PPAIO daisy chain contains Sparkfun MCP4725 DAC modules.

2.7.7.5 
Compile the PPAIO2_Test.ino program and load it onto the Teensy 3.2 on the DAQ_IF board.

2.7.7.6 ___
Measure the voltage at TP0_0 on the first board and verify that it is near 0V (±0.175V).

2.7.7.7  
Press the Enter key on the host PC.

2.7.7.8 ___
Measure the voltage at TP0_0 on the first board and verify that it is near 5V (±0.175V).

2.7.7.9  
Press the Enter key on the host PC.

2.7.7.10 ___
Measure the voltage at TP0_1 on the first board and verify that it is near 0V (±0.175V).

2.7.7.11  
Press the Enter key on the host PC.

2.7.7.12 ___
Measure the voltage at TP0_1 on the first board and verify that it is near 5V (±0.175V).

2.7.7.13  
Press the Enter key on the host PC.

2.7.7.14 ___
Measure the voltage at TP0_2 on the first board and verify that it is near 0V (±0.175V).

2.7.7.15  
Press the Enter key on the host PC.

2.7.7.16 ___
Measure the voltage at TP0_2 on the first board and verify that it is near 5V (±0.175V).

2.7.7.17  
Press the Enter key on the host PC.

2.7.7.18 ___
Measure the voltage at TP0_3 on the first board and verify that it is near 0V (±0.175V).

2.7.7.19  
Press the Enter key on the host PC.

2.7.7.20 ___
Measure the voltage at TP0_3 on the first board and verify that it is near 5V (±0.175V).

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________
2.8 DAQ_HTP_008, Dual PPA4 Operation

2.8.1 Test Procedure Specification Identifier: 
8: [DAQ_HTP_008]  

2.8.2 Purpose

This procedure demonstrates basic circuit operation of the PPAC4 analog conditioning board in the system.

2.8.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_452_000_000

	DAQ_HTC_456_000_000

	DAQ_HTC_456_000_001

	DAQ_HTC_456_000_002

	DAQ_HTC_456_000_003

	DAQ_HTC_456_000_004

	DAQ_HTC_456_000_005

	DAQ_HTC_456_000_006

	DAQ_HTC_456_000_007

	DAQ_HTC_456_000_008

	DAQ_HTC_456_000_009

	DAQ_HTC_456_000_010

	DAQ_HTC_456_000_011

	DAQ_HTC_456_000_012

	DAQ_HTC_456_000_013

	DAQ_HTC_456_000_014

	DAQ_HTC_456_000_015

	DAQ_HTC_457_001_000

	DAQ_HTC_457_001_001

	DAQ_HTC_457_001_002

	DAQ_HTC_457_001_003

	DAQ_HTC_457_001_004

	DAQ_HTC_457_001_005

	DAQ_HTC_457_001_006

	DAQ_HTC_457_001_007

	DAQ_HTC_457_001_008

	DAQ_HTC_457_001_009

	DAQ_HTC_457_001_010

	DAQ_HTC_457_001_011

	DAQ_HTC_457_001_012

	DAQ_HTC_457_001_013

	DAQ_HTC_457_001_014

	DAQ_HTC_457_001_015

	DAQ_HTC_460_000_000

	DAQ_HTC_461_000_000

	DAQ_HTC_461_000_001

	DAQ_HTC_461_000_002

	DAQ_HTC_461_000_003

	DAQ_HTC_462_000_000

	DAQ_HTC_462_000_001

	DAQ_HTC_462_000_002

	DAQ_HTC_462_000_003

	DAQ_HTC_463_000_000

	DAQ_HTC_463_000_001

	DAQ_HTC_463_000_002

	DAQ_HTC_463_000_003

	DAQ_HTC_467_000_000


2.8.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.8.5 Special Requirements
Will need a signal generator, a variable power supply, an oscilloscope, and a DVM.
Must calibrate each of the analog conditioning channels prior to running the tests.

Calibration consists of the following steps (note: n=0..3 for the specific PPAC4 channel):

1. Apply -10V to input AINn.

2. Verify that -10V appears on TP0_n
3. Measure the voltage at TP4_n and adjust the ZEROn pot until you get -2.048V.

4. Apply +10V to AINn.

5. Adjust the SPANn pot to achieve +2.048V at TP4_n. Note: beware of clipping, approach +2.048V from a lower voltage.

6. Repeat steps 1-5 until there are no deviations when switching between the zero and span adjustments.

7. Apply 0V to input AINn.

8. Verify that 0V (± whatever you're comfortable with) appears at TP4_n. If not, repeat steps 1-7.

9. With 0V still applied to input AINn, adjust the VREFn pot until you measure 2.048V on both TP5_n and TPP6_n.
2.8.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
Verify Configuration

___________

2.8.7 Procedure Steps
2.8.7.1  
Apply power to PPAC4 board.

2.8.7.2 ___
Verify on power up that the power LED is illuminated on the PPAC4 board.

2.8.7.3 ___
Calibrate AIN0->AOUT0 on the PPAC4 board and verify that calibration is possible. Use calibration steps outlined in the Special Requirements section.

2.8.7.4 ___
Verify that adjusting the SPAN0 pot in the previous step adjusted the gain.

2.8.7.5 ___
Verify that adjusting the ZERO0 pot in the previous step adjusted the signal offset.

2.8.7.6 ___
Verify that adjusting the VREF0 pot in the previous step adjusted balance on the double-ended output.

2.8.7.7 ___
Calibrate AIN1->AOUT1 on the PPAC4 board and verify that calibration is possible. Use calibration steps outlined in the Special Requirements section.

2.8.7.8 ___
Verify that adjusting the SPAN1 pot in the previous step adjusted the gain.

2.8.7.9 ___
Verify that adjusting the ZERO1 pot in the previous step adjusted the signal offset.

2.8.7.10 ___
Verify that adjusting the VREF1 pot in the previous step adjusted balance on the double-ended output.

2.8.7.11 ___
Calibrate AIN2->AOUT2 on the PPAC4 board and verify that calibration is possible. Use calibration steps outlined in the Special Requirements section.

2.8.7.12 ___
Verify that adjusting the SPAN2 pot in the previous step adjusted the gain.

2.8.7.13 ___
Verify that adjusting the ZERO2 pot in the previous step adjusted the signal offset.

2.8.7.14 ___
Verify that adjusting the VREF2 pot in the previous step adjusted balance on the double-ended output.

2.8.7.15 ___
Calibrate AIN3->AOUT3 on the PPAC4 board and verify that calibration is possible. Use calibration steps outlined in the Special Requirements section.

2.8.7.16 ___
Verify that adjusting the SPAN3 pot in the previous step adjusted the gain.

2.8.7.17 ___
Verify that adjusting the ZERO3 pot in the previous step adjusted the signal offset.

2.8.7.18 ___
Verify that adjusting the VREF3 pot in the previous step adjusted balance on the double-ended output.

2.8.7.19  
Apply -10V to the AIN0 input.

2.8.7.20 ___
Verify that -10V appears on TP1_0.

2.8.7.21 ___
Verify that -2.048V appears on TP4_0.

2.8.7.22 ___
Verify that 0V appears on TP5_0.

2.8.7.23 ___
Verify that 4.096V appears on TP6_0.

2.8.7.24  
Apply +10V to the AIN0 input.

2.8.7.25 ___
Verify that +10V appears on TP1_0.

2.8.7.26 ___
Verify that +2.048V appears on TP4_0.

2.8.7.27 ___
Verify that +4.096V appears on TP5_0.

2.8.7.28 ___
Verify that 0V appears on TP6_0.

2.8.7.29  
Apply -10V to the AIN1 input.

2.8.7.30 ___
Verify that -10V appears on TP1_1.

2.8.7.31 ___
Verify that -2.048V appears on TP4_1.

2.8.7.32 ___
Verify that 0V appears on TP5_1.

2.8.7.33 ___
Verify that 4.096V appears on TP6_1.

2.8.7.34  
Apply +10V to the AIN1 input.

2.8.7.35 ___
Verify that +10V appears on TP1_1.

2.8.7.36 ___
Verify that +2.048V appears on TP4_1.

2.8.7.37 ___
Verify that +4.096V appears on TP5_1.

2.8.7.38 ___
Verify that 0V appears on TP6_1.

2.8.7.39  
Apply -10V to the AIN2 input.

2.8.7.40 ___
Verify that -10V appears on TP1_2.

2.8.7.41 ___
Verify that -2.048V appears on TP4_2.

2.8.7.42 ___
Verify that 0V appears on TP5_2.

2.8.7.43 ___
Verify that 4.096V appears on TP6_2.

2.8.7.44  
Apply +10V to the AIN2 input.

2.8.7.45 ___
Verify that +10V appears on TP1_2.

2.8.7.46 ___
Verify that +2.048V appears on TP4_2.

2.8.7.47 ___
Verify that +4.096V appears on TP5_2.

2.8.7.48 ___
Verify that 0V appears on TP6_2.

2.8.7.49  
Apply -10V to the AIN3 input.

2.8.7.50 ___
Verify that -10V appears on TP1_3.

2.8.7.51 ___
Verify that -2.048V appears on TP4_3.

2.8.7.52 ___
Verify that 0V appears on TP5_3.

2.8.7.53 ___
Verify that 4.096V appears on TP6_3.

2.8.7.54  
Apply +10V to the AIN3 input.

2.8.7.55 ___
Verify that +10V appears on TP1_3.

2.8.7.56 ___
Verify that +2.048V appears on TP4_3.

2.8.7.57 ___
Verify that +4.096V appears on TP5_3.

2.8.7.58 ___
Verify that 0V appears on TP6_3.

2.8.7.59  
Apply -10V to the AIN0 input. Note the voltage output on TP6_0: ______.

2.8.7.60  
Apply -5V to the AIN0 input. Note the voltage output on TP6_0: ______.

2.8.7.61  
Apply -2.5V to the AIN0 input. Note the voltage output on TP6_0: ______.

2.8.7.62  
Apply -1.25V to the AIN0 input. Note the voltage output on TP6_0: ______.

2.8.7.63  
Apply 0V to the AIN0 input. Note the voltage output on TP6_0: ______.

2.8.7.64 ___
Verify that the values obtained in the steps above produce a linear progression (each value is divided by two from the previous value).

2.8.7.65  
Apply +10V to the AIN0 input. Note the voltage output on TP5_0: ______.

2.8.7.66  
Apply +5V to the AIN0 input. Note the voltage output on TP5_0: ______.

2.8.7.67  
Apply +2.5V to the AIN0 input. Note the voltage output on TP5_0: ______.

2.8.7.68  
Apply +1.25V to the AIN0 input. Note the voltage output on TP5_0: ______.

2.8.7.69  
Apply 0V to the AIN0 input. Note the voltage output on TP5_0: ______.

2.8.7.70 ___
Verify that the values obtained in the steps above produce a linear progression (each value is divided by two from the previous value).

2.8.7.71  
Connect a signal generator to AIN0 and feed it a 1kHz sine wave.

2.8.7.72  
Connect one channel of an oscilloscope to AIN0 and a second channel to TP5_0.
2.8.7.73 ___
Verify that other than an amplitude (and possible phase) change, the two sine waves are roughly identical (no distortion).

2.8.7.74  
Connect the second channel of the oscilloscope to TP6_0.
2.8.7.75 ___
Verify that other than an amplitude (and possible phase) change, the two sine waves are roughly identical (no distortion).

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________
2.9 DAQ_HTP_009, PPRLYIO-12 Operation

2.9.1 Test Procedure Specification Identifier: 
9: [DAQ_HTP_009]  

2.9.2 Purpose

This procedure demonstrates basic circuit operation of the PPRLYIO-12 digital I/O board in the system.

2.9.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_506_000_000/1/2/3  to DAQ_HTC_517_000_000/1/2/3

	DAQ_HTC_519_001_000/1/2/3  to DAQ_HTC_519_012_000/1/2/3

	DAQ_HTC_523_001_000  to DAQ_HTC_523_096_000

	DAQ_HTC_525_001_000/1 to DAQ_HTC_525_024_000/1


2.9.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.9.5 Special Requirements
Will need a +5V power supply and a DVM (or oscilloscope).

All polarity jumpers are set for inverting (1).

All pullup jumpers are in place.

Will need a voltage divider circuit consisting of two 10kΩ resistors between +5V and Gnd (producing about 2.5V in the middle of the voltage divider).
2.9.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
Verify Configuration

___________

2.9.7 Procedure Steps
2.9.7.1  
Apply power to PPRLYIO-12 board.

2.9.7.2 ___
Verify on power up that the power LED is illuminated on the PPRLYIO-12 board.
2.9.7.3 
Apply +5V to DIN0-11 pin #2 (D0)

2.9.7.4 ___
Verify that the D0 LED illuminates.

2.9.7.5 ___
Verify that the D0 output pin is low.

2.9.7.6 ___
Verify that the D0 NC/COM contacts are open.

2.9.7.7 ___
Verify that the D0 NO/COM contacts are shorted.

2.9.7.8  
Tie DIN0-11 pin #2 (D0) to ground

2.9.7.9 ___
Verify that the D0 LED extinguishes.

2.9.7.10 ___
Verify that the D0 output pin is high.

2.9.7.11 ___
Verify that the D0 NC/COM contacts are shorted.

2.9.7.12 ___
Verify that the D0 NO/COM contacts are open.

2.9.7.13  
Apply +5V to DIN0-11 pin #1 (D1)

2.9.7.14 ___
Verify that the D1 LED illuminates.

2.9.7.15 ___
Verify that the D1 output pin is low.

2.9.7.16 ___
Verify that the D1 NC/COM contacts are open.

2.9.7.17 ___
Verify that the D1 NO/COM contacts are shorted.

2.9.7.18  
Tie DIN0-11 pin #1 (D1) to ground

2.9.7.19 ___
Verify that the D1 LED extinguishes.

2.9.7.20 ___
Verify that the D1 output pin is high.

2.9.7.21 ___
Verify that the D1 NC/COM contacts are shorted.

2.9.7.22 ___
Verify that the D1 NO/COM contacts are open.

2.9.7.23  
Apply +5V to DIN0-11 pin #3 (D2)

2.9.7.24 ___
Verify that the D2 LED illuminates.

2.9.7.25 ___
Verify that the D2 output pin is low.

2.9.7.26 ___
Verify that the D2 NC/COM contacts are open.

2.9.7.27 ___
Verify that the D2 NO/COM contacts are shorted.

2.9.7.28 
Tie DIN0-11 pin #3 (D2) to ground

2.9.7.29 ___
Verify that the D2 LED extinguishes.

2.9.7.30 ___
Verify that the D2 output pin is high.

2.9.7.31 ___
Verify that the D2 NC/COM contacts are shorted.

2.9.7.32 ___
Verify that the D2 NO/COM contacts are open.

2.9.7.33  
Apply +5V to DIN0-11 pin #5 (D0)

2.9.7.34 ___
Verify that the D3 LED illuminates.

2.9.7.35 ___
Verify that the D3 output pin is low.

2.9.7.36 ___
Verify that the D3 NC/COM contacts are open.

2.9.7.37 ___
Verify that the D3 NO/COM contacts are shorted.

2.9.7.38  
Tie DIN0-11 pin #5 (D3) to ground

2.9.7.39 ___
Verify that the D3 LED extinguishes.

2.9.7.40 ___
Verify that the D3 output pin is high.

2.9.7.41 ___
Verify that the D3 NC/COM contacts are shorted.

2.9.7.42 ___
Verify that the D3 NO/COM contacts are open.

2.9.7.43  
Apply +5V to DIN0-11 pin #7 (D4)

2.9.7.44 ___
Verify that the D4 LED illuminates.

2.9.7.45 ___
Verify that the D4 output pin is low.

2.9.7.46 ___
Verify that the D4 NC/COM contacts are open.

2.9.7.47 ___
Verify that the D4 NO/COM contacts are shorted.

2.9.7.48 
Tie DIN0-11 pin #7 (D4) to ground

2.9.7.49 ___
Verify that the D4 LED extinguishes.

2.9.7.50 ___
Verify that the D4 output pin is high.

2.9.7.51  ___
Verify that the D4 NC/COM contacts are shorted.

2.9.7.52 ___
Verify that the D4 NO/COM contacts are open.

2.9.7.53 
Apply +5V to DIN0-11 pin #9 (D5)

2.9.7.54 ___
Verify that the D5 LED illuminates.

2.9.7.55 ___
Verify that the D5 output pin is low.

2.9.7.56 ___
Verify that the D5 NC/COM contacts are open.

2.9.7.57 ___
Verify that the D5 NO/COM contacts are shorted.

2.9.7.58  
Tie DIN0-11 pin #9 (D5) to ground

2.9.7.59 ___
Verify that the D5 LED extinguishes.

2.9.7.60 ___
Verify that the D5 output pin is high.

2.9.7.61 ___
Verify that the D5 NC/COM contacts are shorted.

2.9.7.62 ___
Verify that the D5 NO/COM contacts are open.

2.9.7.63  
Apply +5V to DIN0-11 pin #11 (D6)

2.9.7.64 ___
Verify that the D6 LED illuminates.

2.9.7.65 ___
Verify that the D6 output pin is low.

2.9.7.66 ___
Verify that the D6 NC/COM contacts are open.

2.9.7.67 ___
Verify that the D6 NO/COM contacts are shorted.

2.9.7.68  
Tie DIN0-11 pin #11 (D6) to ground

2.9.7.69 ___
Verify that the D6 LED extinguishes.

2.9.7.70 ___
Verify that the D6 output pin is high.

2.9.7.71 ___
Verify that the D6 NC/COM contacts are shorted.

2.9.7.72 ___
Verify that the D6 NO/COM contacts are open.

2.9.7.73  
Apply +5V to DIN0-11 pin #13 (D7)

2.9.7.74 ___
Verify that the D7 LED illuminates.

2.9.7.75 ___
Verify that the D7 output pin is low.

2.9.7.76 ___
Verify that the D7 NC/COM contacts are open.

2.9.7.77 ___
Verify that the D7 NO/COM contacts are shorted.

2.9.7.78 
Tie DIN0-11 pin #13 (D7) to ground

2.9.7.79 ___
Verify that the D7 LED extinguishes.

2.9.7.80 ___
Verify that the D7 output pin is high.

2.9.7.81 ___
Verify that the D7 NC/COM contacts are shorted.

2.9.7.82 ___
Verify that the D7 NO/COM contacts are open.

2.9.7.83  
Apply +5V to DIN0-11 pin #15 (D8)

2.9.7.84 ___
Verify that the D8 LED illuminates.

2.9.7.85 ___
Verify that the D8 output pin is low.

2.9.7.86 ___
Verify that the D8 NC/COM contacts are open.

2.9.7.87 ___
Verify that the D8 NO/COM contacts are shorted.

2.9.7.88  
Tie DIN0-11 pin #15 (D8) to ground

2.9.7.89 ___
Verify that the D8 LED extinguishes.

2.9.7.90 ___
Verify that the D8 output pin is high.

2.9.7.91 ___
Verify that the D8 NC/COM contacts are shorted.

2.9.7.92 ___
Verify that the D8 NO/COM contacts are open.

2.9.7.93  
Apply +5V to DIN0-11 pin #17 (D9)

2.9.7.94 ___
Verify that the D9 LED illuminates.

2.9.7.95 ___
Verify that the D9 output pin is low.

2.9.7.96 ___
Verify that the D9 NC/COM contacts are open.

2.9.7.97 ___
Verify that the D9 NO/COM contacts are shorted.

2.9.7.98  
Tie DIN0-11 pin #17 (D9) to ground

2.9.7.99 ___
Verify that the D9 LED extinguishes.

2.9.7.100 ___
Verify that the D9 output pin is high.

2.9.7.101 ___
Verify that the D9 NC/COM contacts are shorted.

2.9.7.102 ___
Verify that the D9 NO/COM contacts are open.

2.9.7.103  
Apply +5V to DIN0-11 pin #19 (D10)

2.9.7.104 ___
Verify that the D10 LED illuminates.

2.9.7.105 ___
Verify that the D10 output pin is low.

2.9.7.106 ___
Verify that the D10 NC/COM contacts are open.

2.9.7.107 ___
Verify that the D10 NO/COM contacts are shorted.

2.9.7.108  
Tie DIN0-11 pin #19 (D10) to ground

2.9.7.109 ___
Verify that the D10 LED extinguishes.

2.9.7.110 ___
Verify that the D10 output pin is high.

2.9.7.111 ___
Verify that the D10 NC/COM contacts are shorted.

2.9.7.112 ___
Verify that the D10 NO/COM contacts are open.

2.9.7.113 
Apply +5V to DIN0-11 pin #20 (D11)

2.9.7.114 ___
Verify that the D11 LED illuminates.

2.9.7.115 ___
Verify that the D11 output pin is low.

2.9.7.116 ___
Verify that the D11 NC/COM contacts are open.

2.9.7.117 ___
Verify that the D11 NO/COM contacts are shorted.

2.9.7.118 
Tie DIN0-11 pin #20 (D11) to ground

2.9.7.119 ___
Verify that the D11 LED extinguishes.

2.9.7.120 ___
Verify that the D11 output pin is high.

2.9.7.121 ___
Verify that the D11 NC/COM contacts are shorted.

2.9.7.122 ___
Verify that the D11 NO/COM contacts are open.

2.9.7.123 
Change all the polarity jumpers to non-inverting (0).

2.9.7.124  
Tie DIN0-11 pin #2 (D0) to ground

2.9.7.125 ___
Verify that the D0 LED illuminates.

2.9.7.126 ___
Verify that the D0 output pin is low.

2.9.7.127 ___
Verify that the D0 NC/COM contacts are open.

2.9.7.128 ___
Verify that the D0 NO/COM contacts are shorted.

2.9.7.129 
Apply +5V to DIN0-11 pin #2 (D0)

2.9.7.130 ___
Verify that the D0 LED extinguishes.

2.9.7.131 ___
Verify that the D0 output pin is high.

2.9.7.132 ___
Verify that the D0 NC/COM contacts are shorted.

2.9.7.133 ___
Verify that the D0 NO/COM contacts are open.

2.9.7.134  
Tie DIN0-11 pin #1 (D1) to ground

2.9.7.135 ___
Verify that the D1 LED illuminates.

2.9.7.136 ___
Verify that the D1 output pin is low.

2.9.7.137 ___
Verify that the D1 NC/COM contacts are open.

2.9.7.138 ___
Verify that the D1 NO/COM contacts are shorted.

2.9.7.139  
Apply +5V to DIN0-11 pin #1 (D1)

2.9.7.140 ___
Verify that the D1 LED extinguishes.

2.9.7.141 ___
Verify that the D1 output pin is high.

2.9.7.142 ___
Verify that the D1 NC/COM contacts are shorted.

2.9.7.143 ___
Verify that the D1 NO/COM contacts are open.

2.9.7.144  
Tie DIN0-11 pin #3 (D2) to ground

2.9.7.145 ___
Verify that the D2 LED illuminates.

2.9.7.146 ___
Verify that the D2 output pin is low.

2.9.7.147 ___
Verify that the D2 NC/COM contacts are open.

2.9.7.148 ___
Verify that the D2 NO/COM contacts are shorted.

2.9.7.149  
Apply +5V to DIN0-11 pin #3 (D2)

2.9.7.150 ___
Verify that the D2 LED extinguishes.

2.9.7.151 ___
Verify that the D2 output pin is high.

2.9.7.152 ___
Verify that the D2 NC/COM contacts are shorted.

2.9.7.153 ___
Verify that the D2 NO/COM contacts are open.

2.9.7.154  
Tie DIN0-11 pin #5 (D3) to ground

2.9.7.155 ___
Verify that the D3 LED illuminates.

2.9.7.156 ___
Verify that the D3 output pin is low.

2.9.7.157 ___
Verify that the D3 NC/COM contacts are open.

2.9.7.158 ___
Verify that the D3 NO/COM contacts are shorted.

2.9.7.159  
Apply +5V to DIN0-11 pin #5 (D0)

2.9.7.160 ___
Verify that the D3 LED extinguishes.

2.9.7.161 ___
Verify that the D3 output pin is high.

2.9.7.162 ___
Verify that the D3 NC/COM contacts are shorted.

2.9.7.163 ___
Verify that the D3 NO/COM contacts are open.

2.9.7.164  
Tie DIN0-11 pin #7 (D4) to ground

2.9.7.165 ___
Verify that the D4 LED illuminates.

2.9.7.166 ___
Verify that the D4 output pin is low.

2.9.7.167 ___
Verify that the D4 NC/COM contacts are open.

2.9.7.168 ___
Verify that the D4 NO/COM contacts are shorted.

2.9.7.169  
Apply +5V to DIN0-11 pin #7 (D4)

2.9.7.170 ___
Verify that the D4 LED extinguishes.

2.9.7.171 ___
Verify that the D4 output pin is high.

2.9.7.172 ___
Verify that the D4 NC/COM contacts are shorted.

2.9.7.173 ___
Verify that the D4 NO/COM contacts are open.

2.9.7.174  
Tie DIN0-11 pin #9 (D5) to ground

2.9.7.175 ___
Verify that the D5 LED illuminates.

2.9.7.176 ___
Verify that the D5 output pin is low.

2.9.7.177 ___
Verify that the D5 NC/COM contacts are open.

2.9.7.178 ___
Verify that the D5 NO/COM contacts are shorted.

2.9.7.179  
Apply +5V to DIN0-11 pin #9 (D5)

2.9.7.180 ___
Verify that the D5 LED extinguishes.

2.9.7.181 ___
Verify that the D5 output pin is high.

2.9.7.182 ___
Verify that the D5 NC/COM contacts are shorted.

2.9.7.183 ___
Verify that the D5 NO/COM contacts are open.

2.9.7.184  
Tie DIN0-11 pin #11 (D6) to ground

2.9.7.185 ___
Verify that the D6 LED illuminates.

2.9.7.186 ___
Verify that the D6 output pin is low.

2.9.7.187 ___
Verify that the D6 NC/COM contacts are open.

2.9.7.188 ___
Verify that the D6 NO/COM contacts are shorted.

2.9.7.189  
Apply +5V to DIN0-11 pin #11 (D6)

2.9.7.190 ___
Verify that the D6 LED extinguishes.

2.9.7.191 ___
Verify that the D6 output pin is high.

2.9.7.192 ___
Verify that the D6 NC/COM contacts are shorted.

2.9.7.193 ___
Verify that the D6 NO/COM contacts are open.

2.9.7.194  
Tie DIN0-11 pin #13 (D7) to ground

2.9.7.195 ___
Verify that the D7 LED illuminates.

2.9.7.196 ___
Verify that the D7 output pin is low.

2.9.7.197 ___
Verify that the D7 NC/COM contacts are open.

2.9.7.198 ___
Verify that the D7 NO/COM contacts are shorted.

2.9.7.199  
Apply +5V to DIN0-11 pin #13 (D7)

2.9.7.200 ___
Verify that the D7 LED extinguishes.

2.9.7.201 ___
Verify that the D7 output pin is high.

2.9.7.202 ___
Verify that the D7 NC/COM contacts are shorted.

2.9.7.203 ___
Verify that the D7 NO/COM contacts are open.

2.9.7.204  
Tie DIN0-11 pin #15 (D8) to ground

2.9.7.205 ___
Verify that the D8 LED illuminates.

2.9.7.206 ___
Verify that the D8 output pin is low.

2.9.7.207 ___
Verify that the D8 NC/COM contacts are open.

2.9.7.208 ___
Verify that the D8 NO/COM contacts are shorted.

2.9.7.209  
Apply +5V to DIN0-11 pin #15 (D8)

2.9.7.210 ___
Verify that the D8 LED extinguishes.

2.9.7.211 ___
Verify that the D8 output pin is high.

2.9.7.212  ___
Verify that the D8 NC/COM contacts are shorted.

2.9.7.213 ___
Verify that the D8 NO/COM contacts are open.

2.9.7.214 
Tie DIN0-11 pin #17 (D9) to ground

2.9.7.215 ___
Verify that the D9 LED illuminates.

2.9.7.216 ___
Verify that the D9 output pin is low.

2.9.7.217 ___
Verify that the D9 NC/COM contacts are open.

2.9.7.218 ___
Verify that the D9 NO/COM contacts are shorted.

2.9.7.219  
Apply +5V to DIN0-11 pin #17 (D9)

2.9.7.220 ___
Verify that the D9 LED extinguishes.

2.9.7.221 ___
Verify that the D9 output pin is high.

2.9.7.222 ___
Verify that the D9 NC/COM contacts are shorted.

2.9.7.223 ___
Verify that the D9 NO/COM contacts are open.

2.9.7.224 
Tie DIN0-11 pin #19 (D10) to ground

2.9.7.225 ___
Verify that the D10 LED illuminates.

2.9.7.226 ___
Verify that the D10 output pin is low.

2.9.7.227 ___
Verify that the D10 NC/COM contacts are open.

2.9.7.228 ___
Verify that the D10 NO/COM contacts are shorted.

2.9.7.229  
Apply +5V to DIN0-11 pin #19 (D10)

2.9.7.230 ___
Verify that the D10 LED extinguishes.

2.9.7.231 ___
Verify that the D10 output pin is high.

2.9.7.232 ___
Verify that the D10 NC/COM contacts are shorted.

2.9.7.233 ___
Verify that the D10 NO/COM contacts are open.

2.9.7.234  
Tie DIN0-11 pin #20 (D11) to ground

2.9.7.235 ___
Verify that the D11 LED illuminates.

2.9.7.236 ___
Verify that the D11 output pin is low.

2.9.7.237 ___
Verify that the D11 NC/COM contacts are open.

2.9.7.238 ___
Verify that the D11 NO/COM contacts are shorted.

2.9.7.239  
Apply +5V to DIN0-11 pin #20 (D11)

2.9.7.240 ___
Verify that the D11 LED extinguishes.

2.9.7.241 ___
Verify that the D11 output pin is high.

2.9.7.242 ___
Verify that the D11 NC/COM contacts are shorted.

2.9.7.243 ___
Verify that the D11 NO/COM contacts are open.

2.9.7.244 
Remove power and remove all the pullup resistor jumpers. Have a female DuPont connector on a wire attached to the middle of the voltage divider (≈ 2.5V) available.
2.9.7.245 
Tie all input pins (DIN0-11, pins 1, 2, 3, 5, 7, 9, 11, 13, 15, 17, 19, and 20) to ground.
2.9.7.246 
Apply +2.5V to the pullup #0 resistor jumper pin closest to the resistor (R2).
WARNING: do not connect the Dupont connector to the other wire, which is +5V.
2.9.7.247 
Apply +5V to DIN0-11 pin #2 (D0)
2.9.7.248 ___
Verify that the D0 output pin is around 2.5V.

2.9.7.249 
Tie DIN0-11 pin #2 (D0) to ground

2.9.7.250 ___
Verify that the D0 output pin is low (below 0.7V).

2.9.7.251 
Tie DIN0-11 pin #1 (D1) to ground

2.9.7.252 ___
Verify that the D1 output pin is low.

2.9.7.253 
Apply +2.5V to the pullup #1 resistor jumper pin closest to the resistor (R3).
2.9.7.254 
Apply +5V to DIN0-11 pin #1 (D1)

2.9.7.255 ___
Verify that the D1 output pin is around 2.5V.

2.9.7.256 
Apply +2.5V to the pullup #2 resistor jumper pin closest to the resistor (R4).
2.9.7.257 
Tie DIN0-11 pin #3 (D2) to ground

2.9.7.258 ___
Verify that the D2 output pin is low.

2.9.7.259 
Apply +5V to DIN0-11 pin #3 (D2)

2.9.7.260 ___
Verify that the D2 output pin is around 2.5V.

2.9.7.261 
Apply +2.5V to the pullup #3 resistor jumper pin closest to the resistor (R5).
2.9.7.262 
Tie DIN0-11 pin #5 (D3) to ground

2.9.7.263 ___
Verify that the D3 output pin is low.

2.9.7.264 
Apply +5V to DIN0-11 pin #5 (D0)

2.9.7.265 ___
Verify that the D3 output pin is around 2.5V.

2.9.7.266 
Apply +2.5V to the pullup #4 resistor jumper pin closest to the resistor (R6).
2.9.7.267 
Tie DIN0-11 pin #7 (D4) to ground

2.9.7.268 ___
Verify that the D4 output pin is low.

2.9.7.269 
Apply +5V to DIN0-11 pin #7 (D4)

2.9.7.270 ___
Verify that the D4 output pin is around 2.5V.

2.9.7.271 
Apply +2.5V to the pullup #5 resistor jumper pin closest to the resistor (R7).
2.9.7.272 
Tie DIN0-11 pin #9 (D5) to ground

2.9.7.273 ___
Verify that the D5 output pin is low.

2.9.7.274 
Apply +5V to DIN0-11 pin #9 (D5)

2.9.7.275 ___
Verify that the D5 output pin is around 2.5V.

2.9.7.276 
Apply +2.5V to the pullup #6 resistor jumper pin closest to the resistor (R8).
2.9.7.277 
Tie DIN0-11 pin #11 (D6) to ground

2.9.7.278 ___
Verify that the D6 output pin is low.

2.9.7.279 
Apply +5V to DIN0-11 pin #11 (D6)

2.9.7.280 ___
Verify that the D6 output pin is around 2.5V.

2.9.7.281 
Apply +2.5V to the pullup #7 resistor jumper pin closest to the resistor (R9).
2.9.7.282 
Tie DIN0-11 pin #13 (D7) to ground

2.9.7.283 ___
Verify that the D7 output pin is low.

2.9.7.284 
Apply +5V to DIN0-11 pin #13 (D7)

2.9.7.285 ___
Verify that the D7 output pin is around 2.5V.

2.9.7.286 
Apply +2.5V to the pullup #8 resistor jumper pin closest to the resistor (R10).
2.9.7.287 
Tie DIN0-11 pin #15 (D8) to ground

2.9.7.288 ___
Verify that the D8 output pin is low.

2.9.7.289 
Apply +5V to DIN0-11 pin #15 (D8)

2.9.7.290 ___
Verify that the D8 output pin is around 2.5V.

2.9.7.291 
Apply +2.5V to the pullup #9 resistor jumper pin closest to the resistor (R11).
2.9.7.292 
Tie DIN0-11 pin #17 (D9) to ground

2.9.7.293 ___
Verify that the D9 output pin is low.

2.9.7.294 
Apply +5V to DIN0-11 pin #17 (D9)

2.9.7.295 ___
Verify that the D9 output pin is around 2.5V.

2.9.7.296 
Apply +2.5V to the pullup #10 resistor jumper pin closest to the resistor (R12).
2.9.7.297 
Tie DIN0-11 pin #19 (D10) to ground

2.9.7.298 ___
Verify that the D10 output pin is low.

2.9.7.299 
Apply +5V to DIN0-11 pin #19 (D10)

2.9.7.300 ___
Verify that the D10 output pin is around 2.5V.

2.9.7.301 
Apply +2.5V to the pullup #11 resistor jumper pin closest to the resistor (R13).
2.9.7.302 
Tie DIN0-11 pin #20 (D11) to ground

2.9.7.303 ___
Verify that the D11 output pin is low.

2.9.7.304 
Apply +5V to DIN0-11 pin #20 (D11)

2.9.7.305 ___
Verify that the D11 output pin is around 2.5V.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________
2.10 DAQ_HTP_010, PPDO-48 Operation

2.10.1 Test Procedure Specification Identifier: 
10: [DAQ_HTP_010]  

2.10.2 Purpose

This procedure demonstrates basic circuit operation of the PPDO-48 digital output board.

2.10.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	DAQ_HTC_340_000_000


	DAQ_HTC_341_000_000


	DAQ_HTC_342_000_000


	DAQ_HTC_344.002_001_000 to DAQ_HTC_344.002_008_000

	DAQ_HTC_344.003_001_000 to DAQ_HTC_344.002_008_000


	DAQ_HTC_344.004_001_000 to DAQ_HTC_344.002_008_000


	DAQ_HTC_344.005_001_000 to DAQ_HTC_344.002_008_000


	DAQ_HTC_344.006_001_000 to DAQ_HTC_344.002_008_000


	DAQ_HTC_344.007_001_000 to DAQ_HTC_344.002_008_000



	


2.10.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.10.5 Special Requirements
Configuration 10.
Note: this test procedure was written assuming the construction of one PPDO-48 test fixture (with 8 LEDs). If you are mass producing PPDO-48 boards, you might want to consider building six test fixtures (one for each output connector on the PPDO-48) to speed up the test process. If you do this, ignore the steps in this procedure that describe moving a single test fixture between the connectors – simply connect all six test fixtures to the six output connectors on the PPDO-48 board.

2.10.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
PPDO48_Test software version
___________
Verify Configuration

___________

2.10.7 Procedure Steps
Note: the PPDO48_Test software requires user input to step between tests (pressing the enter key on the computer system hosting the Arduino IDE software). When you are asked to press the enter key to advance to the next value, ensure that the text entry box at the top of the serial window is selected (has focus, by clicking on the text box if it is not already selected) before pressing the enter key.
2.10.7.1  
Connect the PPDO-48 test fixture to the Bank_0 connector on the PPDO-48 board.

2.10.7.2 Apply power to the DAQIF (CPU interface) and PPDO-48 boards.

2.10.7.3 ___
Verify on power up that the power LED is illuminated.

2.10.7.4 ___
Verify that LEDs D0-D7 on the test fixture are off.

2.10.7.5 
Run the PPDO48_Test program within the Arduino IDE (Teensy 3.2 board and appropriate serial port selected) and open the serial window.

2.10.7.6 ___
Verify that LEDs D0-D7 are all illuminated.

2.10.7.7 
Select the text entry box in the serial window and press enter.

2.10.7.8 ___
Verify that LEDs D0-D7 are all off.

2.10.7.9 
Select the text entry box in the serial window and press enter.

2.10.7.10 ___
Verify that LEDs D0-D7 are all illuminated.

2.10.7.11 
Select the text entry box in the serial window and press enter.

2.10.7.12 ___
Verify that LEDs D0-D7 are all off.

2.10.7.13 
Select the text entry box in the serial window and press enter.
2.10.7.14 ___
Verify that LEDs D0-D7 are all illuminated.

2.10.7.15 
Select the text entry box in the serial window and press enter.

2.10.7.16 ___
Verify that after about 6-8 seconds that LEDs D0-D7 turn off in response to a watchdog timeout.

2.10.7.17 
Select the text entry box in the serial window and press enter.

2.10.7.18 ___
Verify that (only) LED D0 is illuminated.

2.10.7.19 
Select the text entry box in the serial window and press enter.

2.10.7.20 ___
Verify that (only) LED D1 is illuminated.

2.10.7.21 
Select the text entry box in the serial window and press enter.

2.10.7.22 ___
Verify that (only) LED D2 is illuminated.

2.10.7.23 
Select the text entry box in the serial window and press enter.

2.10.7.24 ___
Verify that (only) LED D3 is illuminated.

2.10.7.25 
Select the text entry box in the serial window and press enter.

2.10.7.26 ___
Verify that (only) LED D4 is illuminated.

2.10.7.27 
Select the text entry box in the serial window and press enter.

2.10.7.28 ___
Verify that (only) LED D5 is illuminated.

2.10.7.29 
Select the text entry box in the serial window and press enter.

2.10.7.30 ___
Verify that (only) LED D6 is illuminated.

2.10.7.31 
Select the text entry box in the serial window and press enter.

2.10.7.32 ___
Verify that (only) LED D7 is illuminated.

2.10.7.33 
Move the test fixture from Bank_0 to Bank_1 on the PPDO-48 board.

2.10.7.34 
Select the text entry box in the serial window and press enter.

2.10.7.35 ___
Verify that (only) LED D0 (D8) is illuminated.

2.10.7.36 
Select the text entry box in the serial window and press enter.

2.10.7.37 ___
Verify that (only) LED D1 (D9) is illuminated.

2.10.7.38 
Select the text entry box in the serial window and press enter.

2.10.7.39 ___
Verify that (only) LED D2 (D10) is illuminated.

2.10.7.40 
Select the text entry box in the serial window and press enter.

2.10.7.41 ___
Verify that (only) LED D3 (D11) is illuminated.

2.10.7.42 
Select the text entry box in the serial window and press enter.

2.10.7.43 ___
Verify that (only) LED D4 (D12) is illuminated.

2.10.7.44 
Select the text entry box in the serial window and press enter.

2.10.7.45 ___
Verify that (only) LED D5 (D13) is illuminated.

2.10.7.46 
Select the text entry box in the serial window and press enter.

2.10.7.47 ___
Verify that (only) LED D6 (D14) is illuminated.

2.10.7.48 
Select the text entry box in the serial window and press enter.

2.10.7.49 ___
Verify that (only) LED D7 (D15) is illuminated.

2.10.7.50 
Move the test fixture from Bank_0 to Bank_1 on the PPDO-48 board.

2.10.7.51 
Select the text entry box in the serial window and press enter.

2.10.7.52 ___
Verify that (only) LED D0 (D16) is illuminated.

2.10.7.53 
Select the text entry box in the serial window and press enter.

2.10.7.54 ___
Verify that (only) LED D1 (D17) is illuminated.

2.10.7.55 
Select the text entry box in the serial window and press enter.

2.10.7.56 ___
Verify that (only) LED D2 (D18) is illuminated.

2.10.7.57 
Select the text entry box in the serial window and press enter.

2.10.7.58 ___
Verify that (only) LED D3 (D19) is illuminated.

2.10.7.59 
Select the text entry box in the serial window and press enter.

2.10.7.60 ___
Verify that (only) LED D4 (D20) is illuminated.

2.10.7.61 
Select the text entry box in the serial window and press enter.

2.10.7.62 ___
Verify that (only) LED D5 (D21) is illuminated.

2.10.7.63 
Select the text entry box in the serial window and press enter.

2.10.7.64 ___
Verify that (only) LED D6 (D22) is illuminated.

2.10.7.65 
Select the text entry box in the serial window and press enter.

2.10.7.66 ___
Verify that (only) LED D7 (D23) is illuminated.

2.10.7.67 
Move the test fixture from Bank_1 to Bank_2 on the PPDO-48 board.

2.10.7.68 
Select the text entry box in the serial window and press enter.
2.10.7.69 ___
Verify that (only) LED D0 (D24) is illuminated.

2.10.7.70 
Select the text entry box in the serial window and press enter.

2.10.7.71 ___
Verify that (only) LED D1 (D25) is illuminated.

2.10.7.72 
Select the text entry box in the serial window and press enter.

2.10.7.73 ___
Verify that (only) LED D2 (D26) is illuminated.

2.10.7.74 
Select the text entry box in the serial window and press enter.

2.10.7.75 ___
Verify that (only) LED D3 (D27) is illuminated.

2.10.7.76 
Select the text entry box in the serial window and press enter.

2.10.7.77 ___
Verify that (only) LED D4 (D28) is illuminated.

2.10.7.78 
Select the text entry box in the serial window and press enter.

2.10.7.79 ___
Verify that (only) LED D5 (D29) is illuminated.

2.10.7.80 
Select the text entry box in the serial window and press enter.

2.10.7.81 ___
Verify that (only) LED D6 (D30) is illuminated.

2.10.7.82 
Select the text entry box in the serial window and press enter.

2.10.7.83 ___
Verify that (only) LED D7 (D31) is illuminated.

2.10.7.84 
Move the test fixture from Bank_2 to Bank_3 on the PPDO-48 board.

2.10.7.85 
Select the text entry box in the serial window and press enter.

2.10.7.86 ___
Verify that (only) LED D0 (D32) is illuminated.

2.10.7.87 
Select the text entry box in the serial window and press enter.

2.10.7.88 ___
Verify that (only) LED D1 (D33) is illuminated.

2.10.7.89 
Select the text entry box in the serial window and press enter.

2.10.7.90 ___
Verify that (only) LED D2 (D34) is illuminated.

2.10.7.91 
Select the text entry box in the serial window and press enter.

2.10.7.92 ___
Verify that (only) LED D3 (D35) is illuminated.

2.10.7.93 
Select the text entry box in the serial window and press enter.

2.10.7.94 ___
Verify that (only) LED D4 (D36) is illuminated.

2.10.7.95 
Select the text entry box in the serial window and press enter.

2.10.7.96 ___
Verify that (only) LED D5 (D37) is illuminated.

2.10.7.97 
Select the text entry box in the serial window and press enter.

2.10.7.98 ___
Verify that (only) LED D6 (D38) is illuminated.

2.10.7.99 
Select the text entry box in the serial window and press enter.

2.10.7.100 ___
Verify that (only) LED D7 (D39) is illuminated.

2.10.7.101 
Move the test fixture from Bank_3 to Bank_4 on the PPDO-48 board.

2.10.7.102 
Select the text entry box in the serial window and press enter.

2.10.7.103 ___
Verify that (only) LED D0 (D40) is illuminated.

2.10.7.104 
Select the text entry box in the serial window and press enter.

2.10.7.105 ___
Verify that (only) LED D1 (D41) is illuminated.

2.10.7.106 
Select the text entry box in the serial window and press enter.

2.10.7.107 ___
Verify that (only) LED D2 (D42) is illuminated.

2.10.7.108 
Select the text entry box in the serial window and press enter.

2.10.7.109 ___
Verify that (only) LED D3 (D43) is illuminated.

2.10.7.110 
Select the text entry box in the serial window and press enter.

2.10.7.111 ___
Verify that (only) LED D4 (D44) is illuminated.

2.10.7.112 
Select the text entry box in the serial window and press enter.

2.10.7.113 ___
Verify that (only) LED D5 (D45) is illuminated.

2.10.7.114 
Select the text entry box in the serial window and press enter.

2.10.7.115 ___
Verify that (only) LED D6 (D46) is illuminated.

2.10.7.116 
Select the text entry box in the serial window and press enter.
Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date

Appendix A: PPAIO-16/4 Test Fixture Board Layout
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Notes:

· VUSB power trace is cut on Teensy 3.2; Vin power comes from the DAQIF board.

· Design uses *all* of the solder-pad I/O pins on the bottom of the Teensy 3.2 (I/O pins 24-33). Recommended: Teensy 3.2 header kit including an SMD header to solder on to the solder pads.

· The PPDO cable (10-pin) connects the DAQIF PPDO connector to the test pins

· The PPDIO96 cable (14-pin) connects the DAQIF PPDIO96 connector to the test pins.

· Due to lack of input pins (and an unwillingness to add another multiplexer just to process one additional pin), the J2_38 pin on the PPDO connector must be tested manually. Easiest solution is to put an Ohmeter across pin 1 on the PPDIO96 and pin 6 on the PPDO connectors and ensure they are connected to each other.

Appendix B: PPAIO-16/4 Test Fixture Board Layout
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Appendix C: PPDO-48 Test Fixture Board Layout
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