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1 Introduction
This document is the Hardware Inspection list (HI) for the Plantation Productions' Open Source/Open Hardware digital data acquisition system. The system hardware is covered under the Creative Commons (CC BY 4.0) found here:

https://creativecommons.org/licenses/by/4.0/
For the purposes of attribution, all work must be attributed to "Randall Hyde, Plantation Productions, Inc., Copyright 2016"

1.1 Intended Audience

The intended audience of this specification is the engineering, product assurance and management personnel involved in Plantation Productions' DAQ hardware and software development.

1.2 Definitions, Acronyms and Abbreviations

1.2.1 Definitions

The definitions used herein are consistent with IEEE 610.12-1990 with the following clarifications:

	Accuracy
	The degree of agreement with the true value of the measured input, expressed as percent of reading for digital readouts. (ANSI N42.18-1980)

	Anomaly 
	Anything observed in the documentation or operation of software that deviates from expectations.  [Derived from IEEE Std 610.12-1990]

	Catastrophic event
	A catastrophic event is an event without warning from which recovery is impossible.  Catastrophic events include hardware or software failures resulting in computation and processing errors  The processor will halt or reset, based on a configuration item, after a catastrophic event.  

	Channel
	The features and capabilities associated with a detector, a sensor, or a calculated group of information.

	CPU
	Central Processing Unit; specifically, a microcomputer chip.

	Failsafe Condition
	Failsafe condition is an actuated state of the TRIGA System as the result of a catastrophic failure such as loss of power, break of circuit or device failure catastrophic event

	Handled Conditions
	Conditions that the system is designed to handle and continue processing.  These conditions include anomalies, faults and failures.  

	Hardware Requirements Specification
	A specification that documents the hardware requirements (HRS)

	Power Failure
	Power failure is the condition when AC power is outside required limits or logic power is below a low limit.

	Precision (per ANSI N42.18-80)
	The degree of agreement of repeated measurements of the same input, expressed as percent deviation from the mean reading at 95% confidence level.

	SBC
	Single-board computer

	Software Requirements Specification (SRS)
	Documentation of the essential requirements (functions, performance, design constraints, and attributes) of the software and its external interfaces.  [IEEE Std 610.12-1990] 



	System Requirements Specification (SyRS)
	A structured collection of information that embodies the requirements of the system.  [IEEE Std 1233-1998]  A specification that documents the requirements to establish a design basis and the conceptual design for a system or subsystem.  [GA-ESI]

	
	


1.2.2 Acronyms and Abbreviations 

The abbreviations listed have the following meanings where used in this specification:

	AC
	Alternating Current

	ANSI
	American National Standards Institute

	CPU
	Central Processing Unit

	Cpm
	Counts per Minute

	DAQ
	Data Acquisition (System)

	DPDT
	Double-Pole Double-Throw

	FAT
	Factory Acceptance Test

	IEEE
	Institute of Electrical and Electronic Engineers

	LED
	Light-Emitting Diode

	MTBF
	Mean Time between Failures

	NEMA
	National Electrical Manufacturers Association

	NRC
	Nuclear Regulatory Commission

	RAM
	Radiation Area Monitor

	Rms
	Root Mean Square

	SyRS
	System Requirements Specification

	Vac
	Voltage Alternating Current

	Vdc
	Voltage Direct Current

	WDT
	Watchdog Timer


1.3 Document Conventions

All system requirement tags shall take the form:

<whitespace>
[DAQ_HI_xxx_yyy_iii] 

<whitespace>
[DAQ_HI_xxx_yyy_iii.zz] 

<whitespace>
[DAQ_HI_xxx_yyy_iii.zz.aa] 

etc.

where "xxx" is a three-digit SyRS requirement number, "yyy" is a three- or four-digit HRS requirement number, and "iii" is a three-digit hardware inspection list number.

For HI tags, should the need arise to insert a new HI tag between two other values (e.g., add an inspection item between DAQ_HI_030_040_001 and DAQ_HI_030_040_002) then a decimal fractional number with exactly two digits shall be appended to the HI tag number (e.g., DAQ_HI_030_040_001.05). Any number of decimal point suffixes can be added, if needed (e.g., DAQ_HI_030_040_001.05.02).

2 General System Description

3 Hardware Inspection List

Reviewer shall check each item in the list after inspecting the hardware/design and verifying that the required item is present.

3.1 DAQIF

1: [DAQ_HI_050_000_000]  

____ Verify presence of Netburner interface connector on DAQIF board (DAQIF.sch)

2: [DAQ_HI_051_000_000]  

____ Verify presence of Raspberry Pi interface connector on DAQIF board (DAQIF.sch)

3: [DAQ_HI_052_000_000]  

____ Verify presence of Teensy 3.2 socket on DAQIF board (DAQIF.sch)

4: [DAQ_HI_054_000_000]  

____ Verify the DAQIF board translates all voltage levels from the CPU boards to a 5V/TTL-compatible logic before such signals exit (or enter) the DAQIF (DAQIF.sch).

5: [DAQ_HI_054_001_000]  

____ Verify the DAQIF board translates the MOSI signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

6: [DAQ_HI_054_002_000]  

____ Verify the DAQIF board translates the MISO signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

7: [DAQ_HI_054_003_000]  

____ Verify the DAQIF board translates the SPI-CLK signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

8: [DAQ_HI_054_004_000]  

____ Verify the DAQIF board translates the IRQ signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

9: [DAQ_HI_054_005_000]  

____ Verify the DAQIF board translates the RESET signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

10: [DAQ_HI_054_006_000]  

____ Verify the DAQIF board translates the J2_38 signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

11: [DAQ_HI_054_007_000]  

____ Verify the DAQIF board translates the WD_LATCH signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

12: [DAQ_HI_054_008_000]  

____ Verify the DAQIF board translates the SDA signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

13: [DAQ_HI_054_009_000]  

____ Verify the DAQIF board translates the SCL signal to a 5V/TTL-compatible logic signal (DAQIF.sch).

14: [DAQ_HI_055_000_000]  

____ Verify all logic output signals from the DAQIF board support a TTL fanout of at least 10 (DAQIF.sch).

15: [DAQ_HI_055_001_000]  

____ Verify the MOSI5 signal from the DAQIF board supports a TTL fanout of at least 10 (DAQIF.sch).

16: [DAQ_HI_055_002_000]  

____ Verify the SPI-CLK5 signal from the DAQIF board supports a TTL fanout of at least 10 (DAQIF.sch).

17: [DAQ_HI_055_003_000]  

____ Verify the WD_LATCH signal from the DAQIF board supports a TTL fanout of at least 10 (DAQIF.sch).

18: [DAQ_HI_055_004_000]  

____ Verify the RESET signal from the DAQIF board supports a TTL fanout of at least 10 (DAQIF.sch).

19: [DAQ_HI_056_000_000]  

____ Verify presence of 74HC138 device on DAQIF board (DAQIF.sch) that provides 8 SPI chip selects.

20: [DAQ_HI_056_001_000]  

____ Verify A address input to 74HC138 device on DAQIF board (DAQIF.sch) comes from "A0" signal on the CPU headers/sockets.

21: [DAQ_HI_056_002_000]  

____ Verify B address input to 74HC138 device on DAQIF board (DAQIF.sch) comes from "A1" signal on the CPU headers/sockets.

22: [DAQ_HI_056_003_000]  

____ Verify C address input to 74HC138 device on DAQIF board (DAQIF.sch) comes from "A2" signal on the CPU headers/sockets.

23: [DAQ_HI_056_004_000]  

____ Verify G2A input to 74HC138 device on DAQIF board (DAQIF.sch) comes from "SPI-CS" signal on the CPU headers/sockets.

24: [DAQ_HI_057_000_000]  

____ Verify that output 7 on  the SPI chip select 74HC138 is a N/C.

25: [DAQ_HI_058_000_000]  

____ Verify that output 0 on  the SPI chip select 74HC138 is connected to the PPDO connector.

26: [DAQ_HI_059_000_000]  

____ Verify that outputs 1-6 on  the SPI chip select 74HC138 is connected to the PPDIO96 connector.

27: [DAQ_HI_060_000_000]  

____ Verify the presence of the Adafruit I2C expander BoB  (DAQIF.sch).

28: [DAQ_HI_060_001_000]  

____ Verify the presence of the J2_38 I/O line  (DAQIF.sch).

29: [DAQ_HI_061_000_000]  

____ Verify the presence of the TA8030S watchdog chip and relay on the DAQIF. (DAQIF.sch).

30: [DAQ_HI_063_000_000]  

____ Verify that the WD_LATCH5 signal is cleared by the RESET signal (DAQIF.sch).

31: [DAQ_HI_064_000_000]  

____ Verify that the output from the watchdog latch (74HC74) on the DAQIF is routed to the WD_LATCH3/WD_LATCH5 CPU input pin (DAQIF.sch).

32: [DAQ_HI_065_000_000]  

____ Verify that the RESET signal on the DAQIF will clear the WD_LATCH flip-flop. (DAQIF.sch).

33: [DAQ_HI_066_000_000]  

____ Verify the presence of the WD_RFSH signal on the DAQIF. (DAQIF.sch).

34: [DAQ_HI_067_000_000]  

____ Verify the presence of the NO/COM/NC mechanical relay on the DAQIF. (DAQIF.sch).

35: [DAQ_HI_070_000_000]  

____ Verify the presence of the watchdog latch LED on the DAQIF. (DAQIF.sch).

36: [DAQ_HI_071_000_000]  

____ Verify the presence of the NO/COM/NC 3-pin connector on the DAQIF. (DAQIF.sch).

37: [DAQ_HI_073_000_000]  

____ Verify that the outputs to the RS-232 connectors are routed through a Sparkfun MAX3232 RS-232 level shifter BoB (DAQIF.sch).

38: [DAQ_HI_074_000_000]  

____ Verify that the outputs to the RS-232 connectors are routed through a Sparkfun MAX3232 RS-232 level shifter BoB (DAQIF.sch).

39: [DAQ_HI_074_000_001]  

____ Verify that pin 1 of the Sparkfun MAX3232 (T1Out) is connected to pin two of the DB9-F (DCE) connector on the DAQIF. (DAQIF.sch and DAQIF.brd).

40: [DAQ_HI_075_000_000]  

____ Verify the presence of the DB9-M connector on the DAQIF. (DAQIF.sch and DAQIF.brd).

41: [DAQ_HI_075_000_001]  

____ Verify that pin 1 of the Sparkfun MAX3232 (T1Out) is connected to pin three of the DB9-M (DTE) connector on the DAQIF. (DAQIF.sch and DAQIF.brd).

42: [DAQ_HI_076_000_000]  

____ Verify the presence of the PPDO connector on the DAQIF. (DAQIF.sch and DAQIF.brd).

43: [DAQ_HI_077_001_000]  

____ Verify pin 1 on the PPDO connector is "BS0". (DAQIF.sch and DAQIF.brd).

44: [DAQ_HI_077_002_000]  

____ Verify pin 2 on the PPDO connector is "Vcc" (+5V). (DAQIF.sch and DAQIF.brd).

45: [DAQ_HI_077_003_000]  

____ Verify pin 3 on the PPDO connector is "MISO5". (DAQIF.sch and DAQIF.brd).

46: [DAQ_HI_077_004_000]  

____ Verify pin 4 on the PPDO connector is "DOMOSI". (DAQIF.sch and DAQIF.brd).

47: [DAQ_HI_077_005_000]  

____ Verify pin 5 on the PPDO connector is "DOSCK". (DAQIF.sch and DAQIF.brd).

48: [DAQ_HI_077_006_000]  

____ Verify pin 6 on the PPDO connector is "J2_38_5". (DAQIF.sch and DAQIF.brd).

49: [DAQ_HI_077_007_000]  

____ Verify pin 7 on the PPDO connector is "RESET". (DAQIF.sch and DAQIF.brd).

50: [DAQ_HI_077_008_000]  

____ Verify pin 8 on the PPDO connector is "WD_LATCH_DO". (DAQIF.sch and DAQIF.brd).

51: [DAQ_HI_077_009_000]  

____ Verify pin 9 on the PPDO connector is "IRQ5V". (DAQIF.sch and DAQIF.brd).

52: [DAQ_HI_077_010_000]  

____ Verify pin 10 on the PPDO connector is "Gnd". (DAQIF.sch and DAQIF.brd).

53: [DAQ_HI_078_000_000]  

____ Verify the presence of the PPDIO96 connector on the DAQIF. (DAQIF.sch and DAQIF.brd).

54: [DAQ_HI_079_001_000]  

____ Verify that pin 1 of the PDIO96 connector is connected to  "NC". (DAQIF.sch and DAQIF.brd).

55: [DAQ_HI_079_002_000]  

____ Verify that pin 2 of the PDIO96 connector is connected to  "NC". (DAQIF.sch and DAQIF.brd).

56: [DAQ_HI_079_003_000]  

____ Verify that pin 3 of the PDIO96 connector is connected to  "BS1". (DAQIF.sch and DAQIF.brd).

57: [DAQ_HI_079_004_000]  

____ Verify that pin 4 of the PDIO96 connector is connected to  "Gnd". (DAQIF.sch and DAQIF.brd).

58: [DAQ_HI_079_005_000]  

____ Verify that pin 5 of the PDIO96 connector is connected to  "BS2". (DAQIF.sch and DAQIF.brd).

59: [DAQ_HI_079_006_000]  

____ Verify that pin 6 of the PDIO96 connector is connected to  "MOSI". (DAQIF.sch and DAQIF.brd).

60: [DAQ_HI_079_007_000]  

____ Verify that pin 7 of the PDIO96 connector is connected to  "BS3". (DAQIF.sch and DAQIF.brd).

61: [DAQ_HI_079_008_000]  

____ Verify that pin 8 of the PDIO96 connector is connected to  "SPI CLK". (DAQIF.sch and DAQIF.brd).

62: [DAQ_HI_079_009_000]  

____ Verify that pin 9 of the PDIO96 connector is connected to  "BS4". (DAQIF.sch and DAQIF.brd).

63: [DAQ_HI_079_010_000]  

____ Verify that pin 10 of the PDIO96 connector is connected to  "MISO". (DAQIF.sch and DAQIF.brd).

64: [DAQ_HI_079_011_000]  

____ Verify that pin 11 of the PDIO96 connector is connected to  "BS5". (DAQIF.sch and DAQIF.brd).

65: [DAQ_HI_079_012_000]  

____ Verify that pin 12 of the PDIO96 connector is connected to  "IRQ". (DAQIF.sch and DAQIF.brd).

66: [DAQ_HI_079_013_000]  

____ Verify that pin 13 of the PDIO96 connector is connected to  "BS6". (DAQIF.sch and DAQIF.brd).

67: [DAQ_HI_079_014_000]  

____ Verify that pin 14 of the PDIO96 connector is connected to  "RESET". (DAQIF.sch and DAQIF.brd).

68: [DAQ_HI_080_000_000]  

____ Verify that the DAQIF board contains four six-pin headers labeled I2C_xxx. (DAQIF.sch and DAQIF.brd).

69: [DAQ_HI_080_000_001]  

____ Verify that the DAQIF board contains a six-pin header labeled I2C_0-1. (DAQIF.sch and DAQIF.brd).

70: [DAQ_HI_080_000_002]  

____ Verify that the DAQIF board contains a six-pin header labeled I2C_2-3. (DAQIF.sch and DAQIF.brd).

71: [DAQ_HI_080_000_003]  

____ Verify that the DAQIF board contains a six-pin header labeled I2C_4-5. (DAQIF.sch and DAQIF.brd).

72: [DAQ_HI_080_000_004]  

____ Verify that the DAQIF board contains a six-pin header labeled I2C_6-7. (DAQIF.sch and DAQIF.brd).

73: [DAQ_HI_081_001_000]  

____ Verify that pin 1 of connector I2C_0-1 is connected to "SD0"/port 0 data. (DAQIF.sch and DAQIF.brd).

74: [DAQ_HI_081_020_000]  

____ Verify that pin 2 of connector I2C_0-1 is connected to "SD1"/port 1 data. (DAQIF.sch and DAQIF.brd).

75: [DAQ_HI_081_003_000]  

____ Verify that pin 3 of connector I2C_0-1 is connected to "SC0"/port 0 clock. (DAQIF.sch and DAQIF.brd).

76: [DAQ_HI_081_004_000]  

____ Verify that pin 4 of connector I2C_0-1 is connected to "SC1"/port 1 clock. (DAQIF.sch and DAQIF.brd).

77: [DAQ_HI_081_005_000]  

____ Verify that pin 5 of connector I2C_0-1 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

78: [DAQ_HI_081_006_000]  

____ Verify that pin 6 of connector I2C_0-1 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

79: [DAQ_HI_081_007_000]  

____ Verify that pin 1 of connector I2C_2-3 is connected to "SD2"/port 2 data. (DAQIF.sch and DAQIF.brd).

80: [DAQ_HI_081_008_000]  

____ Verify that pin 2 of connector I2C_2-3 is connected to "SD3"/port 3 data. (DAQIF.sch and DAQIF.brd).

81: [DAQ_HI_081_009_000]  

____ Verify that pin 3 of connector I2C_2-3 is connected to "SC2"/port 2 clock. (DAQIF.sch and DAQIF.brd).

82: [DAQ_HI_081_010_000]  

____ Verify that pin 4 of connector I2C_2-3 is connected to "SC3"/port 3 clock. (DAQIF.sch and DAQIF.brd).

83: [DAQ_HI_081_011_000]  

____ Verify that pin 5 of connector I2C_2-3 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

84: [DAQ_HI_081_012_000]  

____ Verify that pin 6 of connector I2C_2-3 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

85: [DAQ_HI_081_013_000]  

____ Verify that pin 1 of connector I2C_4-5 is connected to "SD4"/port 4 data. (DAQIF.sch and DAQIF.brd).

86: [DAQ_HI_081_014_000]  

____ Verify that pin 2 of connector I2C_4-5 is connected to "SD5"/port 5 data. (DAQIF.sch and DAQIF.brd).

87: [DAQ_HI_081_015_000]  

____ Verify that pin 3 of connector I2C_4-5 is connected to "SC4"/port 4 clock. (DAQIF.sch and DAQIF.brd).

88: [DAQ_HI_081_016_000]  

____ Verify that pin 4 of connector I2C_4-5 is connected to "SC5"/port 5 clock. (DAQIF.sch and DAQIF.brd).

89: [DAQ_HI_081_017_000]  

____ Verify that pin 5 of connector I2C_4-5 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

90: [DAQ_HI_081_018_000]  

____ Verify that pin 6 of connector I2C_4-5 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

91: [DAQ_HI_081_019_000]  

____ Verify that pin 1 of connector I2C_6-7 is connected to "SD6"/port 7 data. (DAQIF.sch and DAQIF.brd).

92: [DAQ_HI_081_020_000]  

____ Verify that pin 2 of connector I2C_6-7 is connected to "SD7"/port 7 data. (DAQIF.sch and DAQIF.brd).

93: [DAQ_HI_081_021_000]  

____ Verify that pin 3 of connector I2C_6-7 is connected to "SC6"/port 6 clock. (DAQIF.sch and DAQIF.brd).

94: [DAQ_HI_081_022_000]  

____ Verify that pin 4 of connector I2C_6-7 is connected to "SC7"/port 7 clock. (DAQIF.sch and DAQIF.brd).

95: [DAQ_HI_081_023_000]  

____ Verify that pin 5 of connector I2C_6-7 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

96: [DAQ_HI_081_024_000]  

____ Verify that pin 6 of connector I2C_6-7 is connected to "Gnd" (DAQIF.sch and DAQIF.brd).

97: [DAQ_HI_082_000_000]  

____ Verify there is a two-terminal connector providing +5v/Gnd to the DAQIF board (DAQIF.sch and DAQIF.brd).

98: [DAQ_HI_083_000_000]  

____ Verify there is a 3.3V regulator on the DAQIF board (DAQIF.sch and DAQIF.brd).

3.2 PPDIO96

99: [DAQ_HI_150_000_000]  

____ Verify that the PPDIO96 board supports six MCP23s16 chips providing 96 I/O pins (ppdio96.sch and ppdio96.brd).

100: [DAQ_HI_151_000_000]  

____ (Same as [DAQ_HI_150_000_000]).

101: [DAQ_HI_152_000_000]  

____ Verify that the PPDIO96_IN connector appears on the PPDIO96 board (ppdio96.sch and ppdio96.brd).

102: [DAQ_HI_153_000_001]  

____ Verify that the BS2 signal on PPDIO96_IN is routed to the BS1 signal on the PPDIO96_OUT connector (ppdio96.sch and ppdio96.brd).

103: [DAQ_HI_153_000_002]  

____ Verify that the BS3 signal on PPDIO96_IN is routed to the BS2 signal on the PPDIO96_OUT connector (ppdio96.sch and ppdio96.brd).

104: [DAQ_HI_153_000_003]  

____ Verify that the BS4 signal on PPDIO96_IN is routed to the BS3 signal on the PPDIO96_OUT connector (ppdio96.sch and ppdio96.brd).

105: [DAQ_HI_153_000_004]  

____ Verify that the BS5 signal on PPDIO96_IN is routed to the BS4 signal on the PPDIO96_OUT connector (ppdio96.sch and ppdio96.brd).

106: [DAQ_HI_153_000_005]  

____ Verify that the BS6 signal on PPDIO96_IN is routed to the BS5 signal on the PPDIO96_OUT connector (ppdio96.sch and ppdio96.brd).

107: [DAQ_HI_153_000_006]  

____ Verify that the BS6 signal on PPDIO96_OUT connector is tied to Vcc (ppdio96.sch and ppdio96.brd).

108: [DAQ_HI_154_000_001]  

____ Verify that the is a jumper that ties the INTA pin on the first MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

109: [DAQ_HI_154_000_002]  

____ Verify that the is a jumper that ties the INTA pin on the second MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

110: [DAQ_HI_154_000_003]  

____ Verify that the is a jumper that ties the INTA pin on the third MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

111: [DAQ_HI_154_000_004]  

____ Verify that the is a jumper that ties the INTA pin on the fourth MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

112: [DAQ_HI_154_000_005]  

____ Verify that the is a jumper that ties the INTA pin on the fifth MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

113: [DAQ_HI_154_000_006]  

____ Verify that the is a jumper that ties the INTA pin on the sixth MCP23s17 to the IRQ bus line (ppdio96.sch and ppdio96.brd).

114: [DAQ_HI_155_000_000]  

____ Verify that there are eight 20-pin (2x10) headers on the PPDIO96 board labeled bank0-bank7 (ppdio96.sch and ppdio96.brd).

115: [DAQ_HI_155_000_000]  

____ Verify that there are eight 20-pin (2x10) headers on the PPDIO96 board labeled bank0-bank7 (ppdio96.sch and ppdio96.brd).

116: [DAQ_HI_164_000_000]  

____ Verify that there are eight DIP switches on the PPDIO96 board connected to bits 88-95 (bank 7, bits 4-11).

117: [DAQ_HI_165_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPDIO96 board.

118: [DAQ_HI_166_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) to illuminate when power is applied.

119: [DAQ_HI_167_001_000]  

____ Verify that there is a 74HC125 tri-state buffer chip providing buffering for the incoming MOSI SPI signal

120: [DAQ_HI_167_002_000]  

____ Verify that there is a 74HC125 tri-state buffer chip providing buffering for the incoming SCK SPI signal.

121: [DAQ_HI_167_003_000]  

____ Verify that there is a 74HC125 tri-state buffer chip providing buffering for the incoming RESET signal.

122: [DAQ_HI_168_000_000]  

____ Verify that there is a 74HC125 tri-state buffer chip providing buffering for the outgoing MISO signal.

123: [DAQ_HI_169_000_000]  

____ Verify that the 74HC125 tri-state output enable signal is activated by the CS (board select 1) line.

3.3 PPOPTO-12

124: [DAQ_HI_200_000_000]  

____ Verify that the PPOPTO-12 board provides 12 channels of opto isolation.

125: [DAQ_HI_201_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPOTO-12 board.

126: [DAQ_HI_202_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPOPTO-12 board to illuminate when power is applied.

127: [DAQ_HI_203_001_000]  

____ Verify that pin 1 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D1 circuit.

128: [DAQ_HI_203_002_000]  

____ Verify that pin 2 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D0 circuit.

129: [DAQ_HI_203_003_000]  

____ Verify that pin 3 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D2 circuit.

130: [DAQ_HI_203_004_000]  

____ Verify that pin 4 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

131: [DAQ_HI_203_005_000]  

____ Verify that pin 5 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D3 circuit.

132: [DAQ_HI_203_006_000]  

____ Verify that pin 6 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

133: [DAQ_HI_203_007_000]  

____ Verify that pin 7 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D4 circuit.

134: [DAQ_HI_203_008_000]  

____ Verify that pin 8 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

135: [DAQ_HI_203_009_000]  

____ Verify that pin 9 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D5 circuit.

136: [DAQ_HI_203_010_000]  

____ Verify that pin 10 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

137: [DAQ_HI_203_011_000]  

____ Verify that pin 11 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D6 circuit.

circuit.

138: [DAQ_HI_203_012_000]  

____ Verify that pin 12 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

139: [DAQ_HI_203_013_000]  

____ Verify that pin 13 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D7 circuit.

140: [DAQ_HI_203_014_000]  

____ Verify that pin 14 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

141: [DAQ_HI_203_015_000]  

____ Verify that pin 15 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D8 circuit.

142: [DAQ_HI_203_016_000]  

____ Verify that pin 16 on the PPOPTO-12 FROM_PPDIO96 connector is wired Gnd.

143: [DAQ_HI_203_017_000]  

____ Verify that pin 17 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D9 circuit.

144: [DAQ_HI_203_018_000]  

____ Verify that pin 18 on the PPOPTO-12 FROM_PPDIO96 connector is wired to Gnd.

145: [DAQ_HI_203_019_000]  

____ Verify that pin 19 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D10 circuit.

146: [DAQ_HI_203_020_000]  

____ Verify that pin 20 on the PPOPTO-12 FROM_PPDIO96 connector is wired to the D11 

147: [DAQ_HI_204_000_000]  

____ Verify that there are 12 signal LEDS (D0-D11) on the PPOPTO-12 board. 
148: [DAQ_HI_217_000_000]  

____ Verify that there are 12 isolation power supplies (CR2LS 5V-5V) providing power for each of the the external input connectors on the PPOPTO-12. 
149: [DAQ_HI_218_000_000]  

____ Verify that there are 12 4x4 jumper blocks that can be configured to support dry-contact inputs on the PPOPTO-12. 
150: [DAQ_HI_219_000_000]  

____ Verify that there are 12 4x4 jumper blocks that can be configured to support 5-15V inputs on the PPOPTO-12. 
151: [DAQ_HI_220_000_000]  

____ Verify that via changing a resistor, it is possible to supply an input voltage between (at a minimum) 5V-15V on the input terminals.
152: [DAQ_HI_221_000_000]  

____ Verify that there is one 2-pin screw terminal for each of the 12 external inputs.

3.4 PPSSR16

153: [DAQ_HI_250_000_000]  

____ Verify that there 16 SSR channels on the PPSSR16 board.

154: [DAQ_HI_251_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPSSR-16 board.

155: [DAQ_HI_252_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPSSR-16 board to illuminate when power is applied.

156: [DAQ_HI_253_000_000]  

____ Verify the presence of the PPDO (input) connector on the PPSSR-16 board.

157: [DAQ_HI_254_001_000]  

____ Verify that the BS0 signal (pin 1) on the input PPDO connector is routed to pin 1 (BS0) on the output PPDO connector.

158: [DAQ_HI_254_002_000]  

____ Verify that the NC signals (pin 2) on the input PPDO connector isn't connected to anything.

159: [DAQ_HI_254_002_001]  

____ Verify that the NC signals (pin 2) on the output PPDO connector is connected to VCC (+5V).

160: [DAQ_HI_254_003_000]  

____ Verify that the MISO signal (pin 3) on the input PPDO connector is routed to pin 3 (MISO) on the output PPDO connector.

161: [DAQ_HI_254_004_000]  

____ Verify that the MOSI signal (pin 3) on the input PPDO connector is routed to the SER_IN input on one of the TPIC6B595 ICs and the SER_OUT pin on the other TPIC6B595 chip is routed to pin 3 (MISO) on the output PPDO connector.

162: [DAQ_HI_254_005_000]  

____ Verify that the SPI-CLK signal (pin 5) on the input PPDO connector is routed to pin 5 (SPI-CLK) on the output PPDO connector.

163: [DAQ_HI_254_006_000]  

____ Verify that the J2_38 signal (pin 6) on the input PPDO connector is routed to pin 6 (J2_38) on the output PPDO connector.

164: [DAQ_HI_254_007_000]  

____ Verify that the Reset signal (pin 7) on the input PPDO connector is routed to pin 7 (Reset) on the output PPDO connector.

165: [DAQ_HI_254_008_000]  

____ Verify that the WD_LATCH (watchdog latch) signal (pin 8) on the input PPDO connector is routed to pin 8 (WD_LATCH) on the output PPDO connector.

166: [DAQ_HI_254_009_000]  

____ Verify that the IRQ signal (pin 9) on the input PPDO connector is routed to pin 9 (IRQ) on the output PPDO connector.

167: [DAQ_HI_254_010_000]  

____ Verify that pin 10 on both the input and output PPDO connectors is connected to Gnd.

168: [DAQ_HI_255_000_000]  

____ Verify that the SER_OUT pin of the second TPIC6B595 chip is routed to the PPDO out connector, pin 4 (MOSI).

169: [DAQ_HI_256_000_000]  

____ Verify that the BS0 signal on pin 1 of the PPDO input connector can drive the  RCK signal on the two TPIC6B595 serial shift registers.

170: [DAQ_HI_257_000_000]  

____ Verify that the MISO signal on pin 3 of the PPDO input connector connects to the corresponding pin on the PPDO output connector but is otherwise ignored by the SSR-16 circuitry.

171: [DAQ_HI_258_000_000]  

____ Verify that the MOSI signal on pin 4 of the PPDO input connector connects to the SER_IN pin on the first TPIC6B595 chip.

172: [DAQ_HI_259_000_000]  

____ Verify that the SER_OUT pin on the first TPIC6B595 chip connects to the SER_IN pin on the second TPIC6B595 chip.

173: [DAQ_HI_260_000_000]  

____ Verify that the SRCLR input to the shift registers is controlled by a power on reset chip (e.g., DS1834) that will reset the shift registers upon power up.

174: [DAQ_HI_260_000_001]  

____ Verify that the RCK input to the shift registers is toggled by a power on reset chip (e.g., DS1834) that will copy the (cleared) shift registers to the shift register output latches upon power up.

175: [DAQ_HI_263_000_000]  

____ Verify that the SPI-CLK signal from the PPDO input connector is connected to the SRCK pin on the two TPIC6B595 chips.

176: [DAQ_HI_264_000_000]  

____ Verify that there are 16 LEDs, one for each output channel, on the PPSSR-16 board.

177: [DAQ_HI_266_000_000]  

____ Verify that there are 16 AQZ2052A solid state relays (which have optical isolation built in) in the PPSSR-16 circuit.

178: [DAQ_HI_267_000_000]  

____ Verify that there are 16 AQZ2052A solid state relays (which have 2A maximum current handling capabilities) in the PPSSR-16 circuit.

179: [DAQ_HI_268_000_000]  

____ Verify that there are 16 AQZ2052A solid state relays (which have 100V handling capabilities) in the PPSSR-16 circuit.

180: [DAQ_HI_269_000_000]  

____ Verify that there are 16 two-terminal blocks connecting the outputs of the relays to external devices.

181: [DAQ_HI_270_000_000]  

____ Verify that there are 16 sockets on the board (1 for each AQZ2052A SSR).
(Deprecated)

182: [DAQ_HI_271_000_000]  

____ Verify that the incoming SCK (SPI clock) signal is buffered via a 74HC125 chip.

183: [DAQ_HI_272_000_000]  

____ Verify that the incoming RESET signal is buffered via a 74HC125 chip.

184: [DAQ_HI_273_000_000]  

____ Verify that the incoming Watchdog latch (WD_Latch) signal is buffered via a 74HC125 chip.

185: [DAQ_HI_273_000_000]  

____ Verify that the incoming BS0 signal is buffered via a 74HC125 chip.

3.5 PPRELAY-12

186: [DAQ_HI_300_000_000]  

____ Verify that there 12 relay channels on the PPRELAY12 board.

187: [DAQ_HI_301_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPRELAY-12 board.

188: [DAQ_HI_302_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPRELAY-12 board to illuminate when power is applied.

189: [DAQ_HI_303_000_000]  

____ Verify the presence of the PPDO (input) connector on the PPRELAY-12 board.

190: [DAQ_HI_304_001_000]  

____ Verify that the BS0 signal (pin 1) on the input PPDO connector is routed to pin 1 (BS0) on the output PPDO connector.

191: [DAQ_HI_304_002_000]  

____ Verify that the NC signals (pin 2) on the input PPDO connector and pin 2 on the output PPDO connector aren't connected to anything.

192: [DAQ_HI_304_003_000]  

____ Verify that the MISO signal (pin 3) on the input PPDO connector is routed to pin 3 (MISO) on the output PPDO connector.

193: [DAQ_HI_304_004_000]  

____ Verify that the MOSI signal (pin 3) on the input PPDO connector is routed to the SER_IN input on one of the TPIC6B595 ICs and the SER_OUT pin on the other TPIC6B595 chip is routed to pin 3 (MISO) on the output PPDO connector.

194: [DAQ_HI_304_005_000]  

____ Verify that the SPI-CLK signal (pin 5) on the input PPDO connector is routed to pin 5 (SPI-CLK) on the output PPDO connector.

195: [DAQ_HI_304_006_000]  

____ Verify that the J2_38 signal (pin 6) on the input PPDO connector is routed to pin 6 (J2_38) on the output PPDO connector.

196: [DAQ_HI_304_007_000]  

____ Verify that the Reset signal (pin 7) on the input PPDO connector is routed to pin 7 (Reset) on the output PPDO connector.

197: [DAQ_HI_304_008_000]  

____ Verify that the WD_LATCH (watchdog latch) signal (pin 8) on the input PPDO connector is routed to pin 8 (WD_LATCH) on the output PPDO connector.

198: [DAQ_HI_304_009_000]  

____ Verify that the IRQ signal (pin 9) on the input PPDO connector is routed to pin 9 (IRQ) on the output PPDO connector.

199: [DAQ_HI_304_010_000]  

____ Verify that pin 10 on both the input and output PPDO connectors is connected to Gnd.

200: [DAQ_HI_305_000_000]  

____ Verify that the SER_OUT pin of the second TPIC6B595 chip is routed to the PPDO out connector, pin 4 (MOSI).

201: [DAQ_HI_306_000_000]  

____ Verify that the BS0 signal on pin 1 of the PPDO input connector can drive the  RCK signal on the two TPIC6B595 serial shift registers.

202: [DAQ_HI_307_000_000]  

____ Verify that the MISO signal on pin 3 of the PPDO input connector connects to the corresponding pin on the PPDO output connector but is otherwise ignored by the PPRELAY-12 circuitry.

203: [DAQ_HI_308_000_000]  

____ Verify that the MOSI signal on pin 4 of the PPDO input connector connects to the SER_IN pin on the first TPIC6B595 chip.

204: [DAQ_HI_309_000_000]  

____ Verify that the SER_OUT pin on the first TPIC6B595 chip connects to the SER_IN pin on the second TPIC6B595 chip.

205: [DAQ_HI_313_000_000]  

____ Verify that the SPI-CLK signal from the PPDO input connector is connected to the SRCK pin on the two TPIC6B595 chips.

206: [DAQ_HI_314_000_000]  

____ Verify that there are 16 LEDs, one for each output channel, on the PPRELAY-12 board.

207: [DAQ_HI_316_001_000]  

____ Verify that the bit 12 output on the PPRELAY-12 board is routed to pin 1 on the auxiliary output bits connector.

208: [DAQ_HI_316_002_000]  

____ Verify that pin 2 on the auxiliary output bits connector is connected to +5V.

209: [DAQ_HI_316_003_000]  

____ Verify that the bit 13 output on the PPRELAY-12 board is routed to pin 3 on the auxiliary output bits connector.

210: [DAQ_HI_316_004_000]  

____ Verify that pin 4 on the auxiliary output bits connector is connected to +5V.

211: [DAQ_HI_316_005_000]  

____ Verify that the bit 14 output on the PPRELAY-12 board is routed to pin 5 on the auxiliary output bits connector.

212: [DAQ_HI_316_006_000]  

____ Verify that pin 6 on the auxiliary output bits connector is connected to +5V.

213: [DAQ_HI_316_007_000]  

____ Verify that the bit 15 output on the PPRELAY-12 board is routed to pin 7 on the auxiliary output bits connector.

214: [DAQ_HI_316_008_000]  

____ Verify that pin 8 on the auxiliary output bits connector is connected to +5V.

215: [DAQ_HI_317_000_000]  

____ Verify that the PPRELAY-12 board uses 12 mechanical relays (that provide electro-mechanical isolation).

216: [DAQ_HI_318_000_000]  

____ Verify that there are 12 JCZ-11F 005-1F relays (which have 5A current handling capabilities) in the PPRELAY-12 circuit.

217: [DAQ_HI_319_000_000]  

____ Verify that there are 12 JCZ-11F 005-1F relays (which have 30V DC handling capabilities) in the PPRELAY-12 circuit.

Note: remember, 5A current handling capabilities does not in any way imply that the board can handle 5A. The actual requirement is 2A which is probably the maximum for the current design assuming 100 mil traces and allowing a 10 C temperature rise on the board.

218: [DAQ_HI_320_000_000]  

____ Verify that there are 12 three-terminal blocks connecting the outputs of the relays to external devices.

219: [DAQ_HI_321_000_000]  

____ Verify that there are 12 three-terminal blocks connecting the outputs of the relays to external devices.

220: [DAQ_HI_322_000_000]  

____ Verify that the incoming SCK (SPI clock) signal is buffered via a 74HC125 chip.

221: [DAQ_HI_323_000_000]  

____ Verify that the incoming RESET signal is buffered via a 74HC125 chip.

222: [DAQ_HI_324_000_000]  

____ Verify that the incoming Watchdog latch (WD_Latch) signal is buffered via a 74HC125 chip.

223: [DAQ_HI_325_000_000]  

____ Verify that the incoming BS0 signal is buffered via a 74HC125 chip.

3.6 PPDO-48

224: [DAQ_HI_330_000_000]  

____ Verify that there 48 digital output channels on the PPDO-48 board.

225: [DAQ_HI_331_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPDO-48 board.

226: [DAQ_HI_332_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPDO-48 board to illuminate when power is applied.

227: [DAQ_HI_333_000_000]  

____ Verify the presence of the PPDO (input) connector on the PPDO-48 board.

228: [DAQ_HI_334_001_000]  

____ Verify that the BS0 signal (pin 1) on the input PPDO connector is routed to pin 1 (BS0) on the output PPDO connector.

229: [DAQ_HI_334_002_000]  

____ Verify that the NC signals (pin 2) on the input PPDO connector and pin 2 on the output PPDO connector aren't connected to anything.

230: [DAQ_HI_334_003_000]  

____ Verify that the MISO signal (pin 3) on the input PPDO connector is routed to pin 3 (MISO) on the output PPDO connector.

231: [DAQ_HI_334_004_000]  

____ Verify that the MOSI signal (pin 3) on the input PPDO connector is routed to the SER_IN input on one of the TPIC6B595 ICs and the SER_OUT pin on the last TPIC6B595 chip is routed to pin 3 (MISO) on the output PPDO connector.

232: [DAQ_HI_334_005_000]  

____ Verify that the SPI-CLK signal (pin 5) on the input PPDO connector is routed to pin 5 (SPI-CLK) on the output PPDO connector.

233: [DAQ_HI_334_006_000]  

____ Verify that the J2_38 signal (pin 6) on the input PPDO connector is routed to pin 6 (J2_38) on the output PPDO connector.

234: [DAQ_HI_334_007_000]  

____ Verify that the Reset signal (pin 7) on the input PPDO connector is routed to pin 7 (Reset) on the output PPDO connector.

235: [DAQ_HI_334_008_000]  

____ Verify that the WD_LATCH (watchdog latch) signal (pin 8) on the input PPDO connector is routed to pin 8 (WD_LATCH) on the output PPDO connector.

236: [DAQ_HI_334_009_000]  

____ Verify that the IRQ signal (pin 9) on the input PPDO connector is routed to pin 9 (IRQ) on the output PPDO connector.

237: [DAQ_HI_334_010_000]  

____ Verify that pin 10 on both the input and output PPDO connectors is connected to Gnd.

238: [DAQ_HI_335_000_000]  

____ Verify that the SER_OUT pin of the last TPIC6B595 chip is routed to the PPDO out connector, pin 4 (MOSI).

239: [DAQ_HI_336_000_000]  

____ Verify that the BS0 signal on pin 1 of the PPDO input connector can drive the  RCK signal on the two TPIC6B595 serial shift registers.

240: [DAQ_HI_337_000_000]  

____ Verify that the MISO signal on pin 3 of the PPDO input connector connects to the corresponding pin on the PPDO output connector but is otherwise ignored by the PPDO-48 circuitry.

241: [DAQ_HI_338_000_000]  

____ Verify that the MOSI signal on pin 4 of the PPDO input connector connects to the SER_IN pin on the first TPIC6B595 chip.

242: [DAQ_HI_339_000_000]  

____ Verify that the SER_OUT pin on the first TPIC6B595 chip connects to the SER_IN pin on the second TPIC6B595 chip.

243: [DAQ_HI_343_000_000]  

____ Verify that the SPI-CLK signal from the PPDO input connector is connected to the SRCK pin on the two TPIC6B595 chips.

244: [DAQ_HI_344.001_000_000]  

____ Verify that the bank 0 output has the following pinout:

1. Vcc

2. D0

3. Vcc

4. D1

5. Vcc

6. D2

7. Vcc

8. D3

9. Gnd

10. D4

11. Gnd

12. D5

13. Gnd

14. D6

15. Gnd

16. D7

245: [DAQ_HI_344.002_000_000]  

____ Verify that the bank 1 output has the following pinout:

1. Vcc

2. D8

3. Vcc

4. D9

5. Vcc

6. D10

7. Vcc

8. D11

9. Gnd

10. D12

11. Gnd

12. D13

13. Gnd

14. D14

15. Gnd

16. D15

246: [DAQ_HI_344.003_000_000]  

____ Verify that the bank 2 output has the following pinout:

1. Vcc

2. D16

3. Vcc

4. D17

5. Vcc

6. D18

7. Vcc

8. D19

9. Gnd

10. D20

11. Gnd

12. D21

13. Gnd

14. D22

15. Gnd

16. D23

247:  [DAQ_HI_344.004_000_000]  

____ Verify that the bank 3 output has the following pinout:

1. Vcc

2. D24

3. Vcc

4. D25

5. Vcc

6. D26

7. Vcc

8. D27

9. Gnd

10. D28

11. Gnd

12. D29

13. Gnd

14. D30

15. Gnd

16. D31

248:  [DAQ_HI_344.005_000_000]  

____ Verify that the bank 4 output has the following pinout:

1. Vcc

2. D32

3. Vcc

4. D33

5. Vcc

6. D34

7. Vcc

8. D35

9. Gnd

10. D36

11. Gnd

12. D37

13. Gnd

14. D38

15. Gnd

16. D39

249:  [DAQ_HI_344.006_000_000]  

____ Verify that the bank 5 output has the following pinout:

1. Vcc

2. D40

3. Vcc

4. D41

5. Vcc

6. D42

7. Vcc

8. D43

9. Gnd

10. D44

11. Gnd

12. D45

13. Gnd

14. D46

15. Gnd

16. D47
250: [DAQ_HI_344.008_000_000]  

____ Verify that the incoming SCK (SPI clock) signal is buffered via a 74HC125 chip.

251: [DAQ_HI_344.009_000_000]  

____ Verify that the incoming RESET signal is buffered via a 74HC125 chip.

252: [DAQ_HI_344.010_000_000]  

____ Verify that the incoming Watchdog latch (WD_Latch) signal is buffered via a 74HC125 chip.

253: [DAQ_HI_344.011_000_000]  

____ Verify that the incoming BS0 signal is buffered via a 74HC125 chip.

3.7 PPAIO-16/4

254: [DAQ_HI_350_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units.

255: [DAQ_HI_351_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units (that support 4 single-ended or two double-ended inputs, double-ended inputs consume even/odd channel pairs).

256: [DAQ_HI_352_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit 4725 boards or four Sparkfun 4725 DAC boards.

257: [DAQ_HI_353_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units (whose inputs support 0-4.096V, among other ranges).

258: [DAQ_HI_354_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units (whose inputs support 16-bit two's complement values when operating in double-ended mode).

259: [DAQ_HI_355_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units (whose inputs support 15-bit unsigned values when operating in single-ended mode).

260: [DAQ_HI_356_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 units (each of which supports 860 samples/sec).

261: [DAQ_HI_357_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit 4725 boards or four Sparkfun 4725 DAC boards (each board supports 1 single ended DAC output channel).

262: [DAQ_HI_358_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit 4725 boards or four Sparkfun 4725 DAC boards (each board supports 0-5V on the DAC output).

263: [DAQ_HI_358_000_001]  

____ Verify that each 4725 output is routed through a pair of opamps to produce ±5V.

264: [DAQ_HI_359_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit 4725 boards or four Sparkfun 4725 DAC boards (each board is a 12-bit DAC output producing 0-5V on 0-4095 input).

265: [DAQ_HI_360_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit 4725 boards or four Sparkfun 4725 DAC boards (each board is capable of handling far more than 100 samples/sec).

266: [DAQ_HI_361_001_000]  

____ Verify that pin 1 of the I2C_IN connector on the PPAIO-16/4 is connected to the I2C data line on the board (Port A/SDA, and is also routed to the SDB pin on the I2C_OUT connector).

267: [DAQ_HI_361_002_000]  

____ Verify that pin 2 of the I2C_IN connector on the PPAIO-16/4 is connected to the I2C port B (routed to the SDA pin on the I2C_OUT connector).

268: [DAQ_HI_361_003_000]  

____ Verify that pin 3 of the I2C_IN connector on the PPAIO-16/4 is connected to the I2C clock line on the board (Port A/SCA, and is also routed to the SCB pin on the I2C_OUT connector).

269: [DAQ_HI_361_004_000]  

____ Verify that pin 4 of the I2C_IN connector on the PPAIO-16/4 is connected to the I2C port B clock (routed to the SCA pin on the I2C_OUT connector).

270: [DAQ_HI_361_005_000]  

____ Verify that pin 5 of the I2C_IN connector on the PPAIO-16/4 is connected to Gnd.

271: [DAQ_HI_361_006_000]  

____ Verify that pin 6 of the I2C_IN connector on the PPAIO-16/4 is connected to Gnd.

[DAQ_HI_362_001_000]  

____ Verify that pin 1 of the I2C_OUT connector on the PPAIO-16/4 is connected to the  SDB pin on the I2C_IN connector.

272: [DAQ_HI_362_002_000]  

____ Verify that pin 2 of the I2C_OUT connector on the PPAIO-16/4 is connected to the SDA pin on the I2C_IN connector.

273: [DAQ_HI_362_003_000]  

____ Verify that pin 3 of the I2C_OUT connector on the PPAIO-16/4 is connected to the  SCB pin on the I2C_IN connector.

274: [DAQ_HI_362_004_000]  

____ Verify that pin 4 of the I2C_OUT connector on the PPAIO-16/4 is connected to the  SCA pin on the I2C_IN connector.

275: [DAQ_HI_362_005_000]  

____ Verify that pin 5 of the I2C_OUT connector on the PPAIO-16/4 is connected to Gnd.

276: [DAQ_HI_362_006_000]  

____ Verify that pin 6 of the I2C_OUT connector on the PPAIO-16/4 is connected to Gnd.

277: [DAQ_HI_363_000_000]  

____ Verify that there are 16 two-terminal screw terminals corresponding to AIN0-AIN15 on the PPAIO-16/4 board.

278: [DAQ_HI_364_000_000]  

____ Verify that there are 4 two-terminal screw terminals corresponding to AOUT0-AOUT3 on the PPAIO-16/4 board.

279: [DAQ_HI_365_000_000]  

____ Verify that the PPAIO-16/4 board supports four Adafruit ADS1115 BoB modules.

280: [DAQ_HI_366_000_000]  

____ Verify that the four Adafruit ADS1115 BoB modules only use the SCA and SDA signals from the I2C_IN connector.

281: [DAQ_HI_367_000_000]  

____ Verify that the Adafruit ADS1115 BoB module connected to AIN0 has the ADDR line tied to ground (address 0).

282: [DAQ_HI_368_000_000]  

____ Verify that A0 pin on the first ADS1115 module is connected to (the positive terminal of) AIN0.

283: [DAQ_HI_369_000_000]  

____ Verify that AIN0 Gnd pin is connected to Gnd.

284: [DAQ_HI_370_000_000]  

____ Verify that A1 pin on the first ADS1115 module is connected to (the positive terminal of) AIN1.

285: [DAQ_HI_371_000_000]  

____ Verify that AIN1 Gnd pin is connected to Gnd.

286: [DAQ_HI_372_000_000]  

____ Verify that A2 pin on the first ADS1115 module is connected to (the positive terminal of) AIN2.

287: [DAQ_HI_373_000_000]  

____ Verify that AIN2 Gnd pin is connected to Gnd.

288: [DAQ_HI_374_000_000]  

____ Verify that A3 pin on the first ADS1115 module is connected to (the positive terminal of) AIN3.

289: [DAQ_HI_375_000_000]  

____ Verify that AIN3 Gnd pin is connected to Gnd.

290: [DAQ_HI_376_000_000]  

____ Verify that the second Adafruit ADS1115 BoB module (connected to AIN4) has the ADDR line tied to Vcc (address 1).

291: [DAQ_HI_377_000_000]  

____ Verify that A0 pin on the second ADS1115 module is connected to (the positive terminal of) AIN4.

292: [DAQ_HI_378_000_000]  

____ Verify that AIN4 Gnd pin is connected to Gnd.

293: [DAQ_HI_379_000_000]  

____ Verify that A1 pin on the second ADS1115 module is connected to (the positive terminal of) AIN5.

294: [DAQ_HI_380_000_000]  

____ Verify that AIN5 Gnd pin is connected to Gnd.

295: [DAQ_HI_381_000_000]  

____ Verify that A2 pin on the second ADS1115 module is connected to (the positive terminal of) AIN6.

296: [DAQ_HI_382_000_000]  

____ Verify that AIN6 Gnd pin is connected to Gnd.

297: [DAQ_HI_383_000_000]  

____ Verify that A3 pin on the second ADS1115 module is connected to (the positive terminal of) AIN7.

298: [DAQ_HI_384_000_000]  

____ Verify that AIN7 Gnd pin is connected to Gnd.

299: [DAQ_HI_385_000_000]  

____ Verify that the third Adafruit ADS1115 BoB module (connected to AIN8)  has the ADDR line tied to SDA (address 2).

300: [DAQ_HI_386_000_000]  

____ Verify that A0 pin on the third ADS1115 module is connected to (the positive terminal of) AIN8.

301: [DAQ_HI_387_000_000]  

____ Verify that AIN8 Gnd is connected to Gnd.

302: [DAQ_HI_388_000_000]  

____ Verify that A1 pin on the third ADS1115 module is connected to (the positive terminal of) AIN9.

303: [DAQ_HI_389_000_000]  

____ Verify that AIN9 Gnd pin is connected to Gnd.

304: [DAQ_HI_390_000_000]  

____ Verify that A2 pin on the third ADS1115 module is connected to (the positive terminal of) AIN10.

305: [DAQ_HI_391_000_000]  

____ Verify that AIN10 Gnd pin is connected to Gnd.

306: [DAQ_HI_392_000_000]  

____ Verify that A3 pin on the third ADS1115 module is connected to (the positive terminal of) AIN11.

307: [DAQ_HI_393_000_000]  

____ Verify that AIN11 Gnd is connected to Gnd.

308: [DAQ_HI_394_000_000]  

____ Verify that the fourth Adafruit ADS1115 BoB module (connected to AIN8)  has the ADDR line tied to SCA (address 3).

309: [DAQ_HI_395_000_000]  

____ Verify that A0 pin on the fourth ADS1115 module is connected to (the positive terminal of) AIN12.

310: [DAQ_HI_396_000_000]  

____ Verify that AIN12 Gnd is connected to Gnd.

311: [DAQ_HI_397_000_000]  

____ Verify that A1 pin on the fourth ADS1115 module is connected to (the positive terminal of) AIN13.

312: [DAQ_HI_398_000_000]  

____ Verify that AIN13 Gnd pin is connected to Gnd.

313: [DAQ_HI_399_000_000]  

____ Verify that A2 pin on the fourth ADS1115 module is connected to (the positive terminal of) AIN14.

314: [DAQ_HI_400_000_000]  

____ Verify that AIN14 Gnd pin is connected to Gnd.

315: [DAQ_HI_401_000_000]  

____ Verify that A3 pin on the fourth ADS1115 module is connected to (the positive terminal of) AIN15.

316: [DAQ_HI_402_000_000]  

____ Verify that AIN15 Gnd pin is connected to Gnd.

317: [DAQ_HI_403_000_000]  

____ Verify that Adafruit and Sparkfun DACs can occupy the same two I2C busses on the PPAIO-16/5 board.

318: [DAQ_HI_404_000_000]  

____ Verify that having the Adafruit DACs on the first board in a daisy chain  properly numbers the DACs from 0 to 3 (Adafruit = 0-3 ).

319: [DAQ_HI_405_000_000]  

____ Verify that having the Sparkfun DACs on the second board properly numbers the DACs from 4 to 7 (Sparkfun = 4-7).

320: [DAQ_HI_406_000_000]  

____ Verify that the AOUT0 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

321: [DAQ_HI_407_000_000]  

____ Verify that the Sparkfun AOUT0 DAC has the ADDR pin tied to Gnd (Address 0x60).

322: [DAQ_HI_408_000_000]  

____ Verify that the AOUT1 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

323: [DAQ_HI_409_000_000]  

____ Verify that the Sparkfun AOUT1 DAC has the ADDR pin tied to Vcc (address 0x61).

324: [DAQ_HI_410_000_000]  

____ Verify that the AOUT2 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

325: [DAQ_HI_411_000_000]  

____ Verify that the Sparkfun AOUT2 DAC has the ADDR pin tied to Gnd (Address 0x60).

326: [DAQ_HI_412_000_000]  

____ Verify that the AOUT3 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

327: [DAQ_HI_413_000_000]  

____ Verify that the Sparkfun AOUT3 DAC has the ADDR pin tied to Vcc (address 0x61).

328: [DAQ_HI_414_000_000]  

____ Verify that the AOUT0 DAC is connected to the "A" I2C bus on the daisy-chained PPAIO-16/4.

329: [DAQ_HI_415_000_000]  

____ Verify that the Adafruit AOUT0 DAC has the ADDR pin tied to Gnd (Address 0x62).

330: [DAQ_HI_416_000_000]  

____ Verify that the AOUT1 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

331: [DAQ_HI_417_000_000]  

____ Verify that the Adafruit AOUT1 DAC has the ADDR pin tied to Vcc (address 0x63).

332: [DAQ_HI_418_000_000]  

____ Verify that the AOUT2 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

333: [DAQ_HI_419_000_000]  

____ Verify that the Adafruit AOUT2 DAC has the ADDR pin tied to Gnd (Address 0x62).

334: [DAQ_HI_420_000_000]  

____ Verify that the AOUT3 DAC is connected to the "A" I2C bus on the PPAIO-16/4.

335: [DAQ_HI_421_000_000]  

____ Verify that the Adafruit AOUT3 DAC has the ADDR pin tied to Vcc (address 0x63).

336: [DAQ_HI_422_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPAIO-16/4 board.

337: [DAQ_HI_423_000_000]  

____ Verify that the PPAIO-16/4 uses a separate, clean, analog power supply.

338: [DAQ_HI_424_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPAIO-16/4 board to illuminate when power is applied.

339: [DAQ_HI_425_000_000]  

____ Verify that there are op-amp circuits to convert the DAC output to ±5V.

340: [DAQ_HI_427_000_000]  

____ Verify that the AOUT0 output circuit contains a zero pot.

341: [DAQ_HI_427_000_001]  

____ Verify that the AOUT1 output circuit contains a zero pot.

342: [DAQ_HI_427_000_002]  

____ Verify that the AOUT2 output circuit contains a zero pot.

343: [DAQ_HI_427_000_003]  

____ Verify that the AOUT3 output circuit contains a zero pot.

344: [DAQ_HI_427_000_004]  

____ Verify that the AOUT0 output circuit contains a span/gain pot.

345: [DAQ_HI_427_000_005]  

____ Verify that the AOUT1 output circuit contains a span/gain pot.

346: [DAQ_HI_427_000_006]  

____ Verify that the AOUT2 output circuit contains a span/gain pot.

347: [DAQ_HI_427_000_007]  

____ Verify that the AOUT3 output circuit contains a span/gain pot.

348: [DAQ_HI_428_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPAIO-16/4 board to illuminate when power is applied.

349: [DAQ_HI_429_000_000]  

____ Verify that the amplifier used in the DAC output circuit is an LM324 which has a higher frequency response than 1kHz.

3.8 PPAC-4

350: [DAQ_HI_450_000_000]  

____ Verify that the PPAC-4 board supports four independent channels of analog conditioning.

351: [DAQ_HI_451_000_000]  

____ Verify that there is a three-pin screw terminal supplying ±12V/Gnd to the PPAC-4 board.

352: [DAQ_HI_452_000_000]  

____ Verify that there is a LED connected to +12V and ground (through a resistor) on the PPAC-4 board to illuminate when power is applied.

353: [DAQ_HI_453_000_000]  

____ Verify that the PPAC-4 uses a separate, clean, analog power supply.

354: [DAQ_HI_454_000_000]  

____ Verify that there is an isolation amplifier on each input channel of the PPAC-4.

355: [DAQ_HI_455_000_000]  

____ Verify that there is an isolated power supply on each input channel of the PPAC-4.

356: [DAQ_HI_456_000_000]  

____ Verify that each input channel of the PPAC-4 accepts ±10V as input.

357: [DAQ_HI_457_000_000]  

____ Verify that each output channel of the PPAC-4 is double-ended.

358: [DAQ_HI_457_001_000]  

____ Verify that each output channel of the PPAC-4 produces a voltage in the range 0-4.095V.

359: [DAQ_HI_458_000_000]  

____ Verify that each output channel of the PPAC-4 produces postive (or zero) voltages on the double-ended outputs with the (+) voltage being greater than the (-) voltage when the output is positive.

360: [DAQ_HI_459_000_000]  

____ Verify that each output channel of the PPAC-4 produces postive (or zero) voltages on the double-ended outputs with the (-) voltage being greater than the (+) voltage when the output is negative.

361: [DAQ_HI_461_000_000]  

____ Verify that there is a "Span" (gain) potentiometer on each channel of the PPAC-4.

362: [DAQ_HI_462_000_000]  

____ Verify that there is a "Zero"  potentiometer on each channel of the PPAC-4.

363: [DAQ_HI_463_000_000]  

____ Verify that there is a "VRef"  potentiometer on each channel of the PPAC-4.

364: [DAQ_HI_464_000_000]  

____ Verify that there is a two-pin screw terminal for each input channel of the PPAC-4.

365: [DAQ_HI_465_000_000]  

____ Verify that each input channel of the PPAC-4 is  single-ended input.

366: [DAQ_HI_466_000_000]  

____ Verify that there is a two-pin screw terminal for each output channel of the PPAC-4.

367: [DAQ_HI_467_000_000]  

____ Verify that the frequency response for each output channel of the PPAC-4 is at least 10 kHz.

3.9 PPRLYIO-12

368: [DAQ_HI_500_000_000]  

____ Verify that the PPRLYIO-12 board provides 12 channels of digital I/O.

369: [DAQ_HI_501_000_000]  

____ Verify that there is a two-pin screw terminal supplying +5V/Gnd to the PPRLYIO-12 board.

370: [DAQ_HI_502_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPRLYIO-12 board to illuminate when power is applied.

371: [DAQ_HI_503_001_000]  

____ Verify that pin 1 on the PPRLYIO-12 DOUT0-11connector is wired to the D1 circuit.

372: [DAQ_HI_503_002_000]  

____ Verify that pin 2 on the PPRLYIO-12 DOUT0-11connector is wired to the D0 circuit.

373: [DAQ_HI_503_003_000]  

____ Verify that pin 3 on the PPRLYIO-12 DOUT0-11connector is wired to the D2 circuit.

374: [DAQ_HI_503_004_000]  

____ Verify that pin 4 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

375: [DAQ_HI_503_005_000]  

____ Verify that pin 5 on the PPRLYIO-12 DOUT0-11connector is wired to the D3 circuit.

376: [DAQ_HI_503_006_000]  

____ Verify that pin 6 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

377: [DAQ_HI_503_007_000]  

____ Verify that pin 7 on the PPRLYIO-12 DOUT0-11connector is wired to the D4 circuit.

378: [DAQ_HI_503_008_000]  

____ Verify that pin 8 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

379: [DAQ_HI_503_009_000]  

____ Verify that pin 9 on the PPRLYIO-12 DOUT0-11connector is wired to the D5 circuit.

380: [DAQ_HI_503_010_000]  

____ Verify that pin 10 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

381: [DAQ_HI_503_011_000]  

____ Verify that pin 11 on the PPRLYIO-12 DOUT0-11connector is wired to the D6 circuit.

circuit.

382: [DAQ_HI_503_012_000]  

____ Verify that pin 12 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

383: [DAQ_HI_503_013_000]  

____ Verify that pin 13 on the PPRLYIO-12 DOUT0-11connector is wired to the D7 circuit.

384: [DAQ_HI_503_014_000]  

____ Verify that pin 14 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

385: [DAQ_HI_503_015_000]  

____ Verify that pin 15 on the PPRLYIO-12 DOUT0-11connector is wired to the D8 circuit.

386: [DAQ_HI_503_016_000]  

____ Verify that pin 16 on the PPRLYIO-12 DOUT0-11connector is wired Gnd.

387: [DAQ_HI_503_017_000]  

____ Verify that pin 17 on the PPRLYIO-12 DOUT0-11connector is wired to the D9 circuit.

388: [DAQ_HI_503_018_000]  

____ Verify that pin 18 on the PPRLYIO-12 DOUT0-11connector is wired to Gnd.

389: [DAQ_HI_503_019_000]  

____ Verify that pin 19 on the PPRLYIO-12 DOUT0-11connector is wired to the D10 circuit.

390: [DAQ_HI_503_020_000]  

____ Verify that pin 20 on the PPRLYIO-12 DOUT0-11connector is wired to the D11 circuit.

391: [DAQ_HI_504_001_000]  

____ Verify that pin 1 on the PPRLYIO-12 DIN0-11connector is wired to the D1 circuit.

392: [DAQ_HI_504_002_000]  

____ Verify that pin 2 on the PPRLYIO-12 DIN0-11connector is wired to the D0 circuit.

393: [DAQ_HI_504_003_000]  

____ Verify that pin 3 on the PPRLYIO-12 DIN0-11connector is wired to the D2 circuit.

394: [DAQ_HI_504_004_000]  

____ Verify that pin 4 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

395: [DAQ_HI_504_005_000]  

____ Verify that pin 5 on the PPRLYIO-12 DIN0-11connector is wired to the D3 circuit.

396: [DAQ_HI_504_006_000]  

____ Verify that pin 6 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

397: [DAQ_HI_504_007_000]  

____ Verify that pin 7 on the PPRLYIO-12 DIN0-11connector is wired to the D4 circuit.

398: [DAQ_HI_504_008_000]  

____ Verify that pin 8 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

399: [DAQ_HI_504_009_000]  

____ Verify that pin 9 on the PPRLYIO-12 DIN0-11connector is wired to the D5 circuit.

400: [DAQ_HI_504_010_000]  

____ Verify that pin 10 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

401: [DAQ_HI_504_011_000]  

____ Verify that pin 11 on the PPRLYIO-12 DIN0-11connector is wired to the D6 circuit.

402: [DAQ_HI_504_012_000]  

____ Verify that pin 12 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

403: [DAQ_HI_504_013_000]  

____ Verify that pin 13 on the PPRLYIO-12 DIN0-11connector is wired to the D7 circuit.

404: [DAQ_HI_504_014_000]  

____ Verify that pin 14 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

405: [DAQ_HI_504_015_000]  

____ Verify that pin 15 on the PPRLYIO-12 DIN0-11connector is wired to the D8 circuit.

406: [DAQ_HI_504_016_000]  

____ Verify that pin 16 on the PPRLYIO-12 DIN0-11connector is wired Gnd.

407: [DAQ_HI_504_017_000]  

____ Verify that pin 17 on the PPRLYIO-12 DIN0-11connector is wired to the D9 circuit.

408: [DAQ_HI_504_018_000]  

____ Verify that pin 18 on the PPRLYIO-12 DIN0-11connector is wired to Gnd.

409: [DAQ_HI_504_019_000]  

____ Verify that pin 19 on the PPRLYIO-12 DIN0-11connector is wired to the D10 circuit.

410: [DAQ_HI_504_020_000]  

____ Verify that pin 20 on the PPRLYIO-12 DIN0-11connector is wired to the D11 circuit.

411: [DAQ_HI_505_000_000]  

____ Verify that there are 12 data output LEDs (one for each relay) on the PPRLYIO-12 board.

412: [DAQ_HI_518_000_000]  

____ Verify that there are 12 jumpers (three pins for each input) on the PPRLYIO-12 board to select active high or active low polarity.

413: [DAQ_HI_519_000_000]  

____ Verify that there are 12 jumpers (two pins for each output) on the PPRLYIO-12 board to select a pullup resistor or open-collector operation.

414: [DAQ_HI_520_000_000]  

____ Verify that the JZC-11F relays on the PPRlyio-12 board provide at least 500V of isolation.

415: [DAQ_HI_521_000_000]  

____ Verify that the JZC-11F relays can handle a minimum of 2A.

416: [DAQ_HI_522_000_000]  

____ Verify that the JZC-11F relays can handle a minimum of 30V (across the contacts).

417: [DAQ_HI_523_000_000]  

____ Verify that the JZC-11F relays are SPDT relays with NC/COM/NO contacts.

418: [DAQ_HI_524_000_000]  

____ Verify that the JZC-11F(785) 012 relays are SPST relays with COM/NO contacts and are pin-compatible with the JZC-11F.

419: [DAQ_HI_525_000_000]  

____ Verify that the PPRlyio-12 buffers all inputs through ULN2803 darlington arrays.

3.10 PPAC420-4

420: [DAQ_HI_550_000_000]  

____ Verify that the PPAC420-4 board provides 4 channels of analog output conditioning.

421: [DAQ_HI_551_000_000]  

____ Verify that there is a two-pin screw terminal supplying 5V/Gnd to the PPAC420-4 board.

422: [DAQ_HI_552_000_000]  

____ Verify that there is a LED connected to +5V and ground (through a resistor) on the PPACO-4 board.

423: [DAQ_HI_553_000_000]  

____ Verify that the PPAC420-4 board uses a separate, clean, analog power supply.

424: [DAQ_HI_554_000_000]  

____ Verify that each input on the PPAC420-4 board accepts 4-20ma.

425: [DAQ_HI_555_000_000]  

____ Verify that each output on the PPAC420-4 board produces 0-5V.

426: [DAQ_HI_556_000_000]  

____ Verify that there is a two-pin screw terminal for each input channel of the PPAC420-4.

427: [DAQ_HI_557_000_000]  

____ Verify that there is a two-pin screw terminal for each output channel of the PPAC420-4.
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