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A831.11 & A831.13 Board Test Procedure

[bookmark: _Ref448849615][bookmark: _GoBack]PURPOSE AND SCOPE
The purpose of this document is to provide the detail and instruction necessary to ensure the compliance of the 831C product by the contract manufacturer to established specifications.  Please become familiar with the entire document before attempting to test the product. The A831.11 and A831.13 boards being tested in combination will be referred to hereafter as the “instrument.”
Note:   This procedure is used to test the A831.11 and the A831.13 together or individually.  If testing individually, a known good board is used for one and the device under test for the other and only the appropriate sections need be performed (i.e. repeat step H “Run the Connector Pin Test” on page 4 for each A831.13).

REFERENCE DOCUMENTS
· A831.11 Schematic, Assembly Drawing and Bill of Manufacturing
· A831.13 Schematic, Assembly Drawing and Bill of Manufacturing
· A831.98 Assembly Drawing 

EQUIPMENT & MATERIALS
· Adjustable DC power supply 0 to 12 Vdc with current meter (built-in or external)
· DC Power Cable with 2.5mm power jack, center positive to connect to power supply
· Oscilloscope with probes, dual channel
· Function Generator
· Frequency Counter capable of measuring 10MHz with ±5 ppm accuracy
· CBL093, Input Signal Cable
· USB cable, A to mini-B 
· CBL139, AC/DC Output Cable
· Test color TFT LCD (1895.0024) [footnoteRef:1] [1:  See Section FIXTURES for LCD construction details.] 

· Keypad emulator tool [footnoteRef:2] [2:  See Section FIXTURES for Keypad tool construction details.] 

· ICP Input Simulator [footnoteRef:3] [3:  See Section FIXTURES for ICP Input Simulator construction details.] 

· A831.98, Control Port Test Fixture
· T831.1103, USB Debug Cable (driver from www.ftdichip.com/drivers/VCP.htm )
· Serial terminal program such as PUTTY or HyperTerminal, referred to as “Debug Terminal” hereafter, 115200 Baud, 8-bit, no parity, 1 stop bit, no handshaking.
· Computer capable of running LXTTest.exe test software
· USB flash memory drive
· A831.13, known good interface board for testing A831.11
· A831.11, known good main board for testing A831.13 

INSPECTION
A. Before testing the board, visually inspect and correct component loading, polarity and missing parts.  Note and repair obvious solder defects.
INSTRUCTIONS
A. Setup test equipment
· Before connecting to the instrument, set the power supply output voltage to 12.0 volts and turn it off.
· Connect T831.1103 to debug connector P8 (observe the pin-1 location/markings) and to the computer’s USB port.  Activate the Debug Terminal program.
· Turn the switch on the bottom of the A831.11 (S1) board to the off position – towards the large USB connector.
· Plug the 2.5mm power plug into the A831.98 test fixture board and to the power supply; observe proper polarity (center positive on the power plug).
· Connect A831.98 test fixture to the A831.13 interface board.
· Connect the A831.13 to the A831.11 (P1).
· Turn the switch to the “ON” position – towards the small USB connector.  Turn on the power supply.  The instrument will power on automatically.
B. Verify power up
· Verify that the board is drawing less than 150 mA.
· Note that the green power key LED is flashing (DS59).
C. With the keyboard side of the board facing down, check the following A831.11 voltages (use the component list and assembly drawing to locate test points):
	Test Point
	Supply Name
	Low Limit (V)
	High Limit (V)
	AQL*

	TP29
	V+5ext
	+4.78
	+5.21
	

	TP31
	V+3cont
	+2.94
	+3.06
	

	TP3
	V+3.3
	+3.11
	+3.21
	

	TP4
	V+1.8
	+1.77
	+1.82
	

	TP5
	V+1.2
	+1.20
	+1.24
	

	TP12
	Vrtc
	+2.40
	+2.60
	


Warning:  Use care while probing test point so that the probe does not short out to adjacent components (especially TP3, 4 and 5 as the capacitor terminals near them are grounded).
D. Install firmware (skip this step if the eMMC Flash Memory (U15) was purchased with the firmware image programmed)
· Turn power supply off
· Turn the switch on the bottom of the A831.11 (S1) board to the off position
· Connect the USB cable from the A831.11 (J2) to the computer
· Place a MASTER firmware imaged microSD card into the microSD card socket (P5), keep the blank microSD card safe for later re-installation
· Run flash.bat (the computer needs to be installed with SAM-BA version 15 that has been properly configured for the Model 831C)
· Wait for the operating system to run, image the eMMC and reboot (several minutes)
· The  Debug Terminal will show the installation progress
E. Check the following A831.11 voltages (use the component list and assembly drawing to locate test points):
	Test Point
	Supply Name
	Low Limit (V)
	High Limit (V)
	AQL*

	TP13
	V+3.3DSP
	+3.10
	+3.21
	*

	TP15
	DSP_Vint
	+0.80
	+1.20
	*

	TP20
	Va+3.3
	+3.10
	+3.21
	

	TP23
	Va+5
	+4.80
	+5.20
	

	TP22
	Vq+2.5
	+2.40
	+2.60
	

	TP14
	V+19d
	+18.90
	+20.50
	*

	TP18
	Va+18
	+17.40
	+18.80
	

	TP16
	V-15d
	-16.30
	-14.40
	*

	TP19
	Va-13
	-13.80
	-12.40
	

	TP11
	V+38d
	+36.70
	+39.80
	*

	TP51 or C142
	Vp+36
	+33.50
	+39.30
	


Notes:
* 	These Test Points to be checked as needed to guarantee an acceptable quality level (AQL); all others must be verified on every board.
F. Carefully turn unit over so that the keypad and LEDs are facing up.
G. Prepare for Automated Tests 
· Attach the ICP Input Simulator to the preamplifier input connector J51
· On the Debug Terminal login using the credentials provided,  
login: _________  	password: _________
· Tests can be performed by using a script or by typing commands manually 
· For script based tests: 
· Execute the following command on the Debug Terminal and then select the test from the list (test key matches the paragraph number in this document section): 
/opt/ld/bin/production_test.sh
· For manual tests: 
· Execute the following commands in order to properly run the test programs (you can copy and paste commands[footnoteRef:4] to the Debug Terminal):  [4:  Linux shortcuts:  	Autocomplete– type the first few characters and press the Tab key; 
Recall– press the up–arrow to recall previous commands.] 

killall monit
killall slmapp
cd /opt/ld/bin

	NOTE:  Tests H through O can be performed individually (best for troubleshooting) or with a single command (best for throughput).  Once you understand each test you can then validate functionality more quickly with the ALL command option.

The single run ALL tests is part of the script menu and the manual command is:
	./a831-11-test-arm all


H. [bookmark: _Ref448849516][bookmark: _Ref448905793]Run the Connector Pin Test (A831.13 Interface Board Test) 
./a831-11-test-arm pintest
Observe that:
· The RED LED on the A831.98 test fixture blinks
· Both GREEN LEDs are on 
· The test ends with “No faults detected.”
This test can be repeated when testing the A831.13 Interface Board alone.  
USB power must be provided so that the A831.13 can be exchanged without causing a power loss. The A831.13 can be removed and replaced with the instrument powered from USB power. 
I. Run the LED Test:  
./a831-11-test-arm led
Observe that all the LEDs flash on and off in sequence (ten cycles[footnoteRef:5]): [5:  To reduce test time you can use ./a831-11-test-arm led 2 to cycle through the test only 2 times.] 

BLUE		Top row of keypad backlights (2 lights)
RED		Stop Key backlight
GREEN	Run Key backlight
BLUE		Middle row of keypad backlights (2 lights)
BLUE		Bottom row of keypad backlights (2 lights)
RED		Debug 0 
RED		Debug 1
Note:  The GREEN power key backlight will blink while powering on
J. Run the General Purpose Input Output (GPIO) Test:  
./a831-11-test-arm gpio 30
Observe that when you connect and disconnect CBL139 to/from J1 that a message is shown (the 30 in the command is the number of seconds the test runs, adjust as needed or press Ctrl–C to abort):
AC/DC jack is 1 (Connected).
AC/DC jack is 0 (Disconnected).
K. Run the DC ADC Voltage Test
./a831-11-test-arm adc
· Observe that the voltages displayed meet these limits:
	         Vbatt  0.004    _          
	< 0.025 V

	     USB_Vbus1  0.004    _          
	< 0.025 V

	          Vext 12.120    _          
	11.5 to 12.5 V 

	       PwrInSw  4.988    _          
	4.77 to 5.22 V

	        Vwthr1  1.895    _          
	1.56 to 1.96 V

	        Vwthr2  2.079    _          
	1.83 to 2.15 V

	        Vwthr3  2.368    _          
	2.20 to 2.43 V

	Board Revision  0.482    A
	0.14 to 0.58 V

	  Preamp Sense 15.393    _          
	15.28 to 16.82 V

	      PreampDC 11.734    _          
	11.40 to 12.65 V	

	  Preamp Vp+36 35.797    _          
	33.50 to 39.30 V


· Observe that “No faults detected.” is displayed at the end of the test and that there are no out of limit messages 
· Observe that on the “Board Revision” line that the correct board revision letter is shown; for example “A” is shown above
· The ICP Input Simulator connected to J51 is required
L. Run the TMP103 Temperature Sensor Test  
./a831-11-test-arm tmp
Observe that the board temperature is displayed (it is read out the current sensor temperature multiple times, press Ctrl–C to abort or supply the number of seconds to run):
temp = +29 dg C (+84 dg F)[footnoteRef:6] [6:  To observe a change in sensor readings, spray U75 briefly with “Freeze Mist”.] 

M. Run the Real-Time Clock (RTC) Test:  
./a831-11-test-arm rtc
Observe that the output is similar to this including the “PASSED” message with five sets of matching times:
*** RTC test started. ***
The RTC time is 07:28:39
The PC  time is 07:28:39

Alarm test PASSED.
RTC test finished.
N. [bookmark: _Ref448905842]Run the DSP Communications Test:  
./a831-11-test-arm dsp
Observe that the output is similar to this with no error messages (the test runs multiple iterations with a dash printed for each; the version shown will change and updates are made):
*** Blackfin DSP test started. (Version 0.900B02) ***
|------------------------------|
*** Blackfin DSP test finished. ***
O. Run the Power Controller Communications Test:  
./a831-11-test-arm pwr
Observe that the output includes appropriate data and that these two messages match (the power sources to obtain these results need to be external 12 volts only):
REG_COMM_KEY        .key(& status):    0xaa11

REG_STATUS          .status:           0x0011 
(Status: [EXT Active] [Charging Demise Battery] )

Power Controller Test:  No faults detected.
P. Test the AC/DC Output Jack and DAC Test – Triangle Wave
· Connect CBL139 from the AC/DC jack J1 to two channels of the oscilloscope, RED BNC to channel 1 (AC out)
· Configure the oscilloscope for 
· 1 volt per division vertical sensitivity on both channels, 
· 50 ms per division horizontal time base,
· trigger on channel 1, with a 
· trigger level of 0 volt 
· Execute the following two commands
insmod /opt/ld/bin/ld_adc_dac.ko
./adc_dac_UTHW_arm  -dacACsaw
· Verify that the waveforms match the image shown below and have these characteristics:
· The AC output will have a triangle wave with a period of 200 ms
and an amplitude of ±1.3 volts
· The DC output will have a step waveform with four levels: 
+1.3,-1.4, +0.6 and 0 volts 
[image: ]
· Press Ctrl-C when done to terminate the adc_dac_UTHW_arm program
Q. Test the AC/DC Output Jack, Input to Output Test
· Provide a signal to the instrument from a function generator
· Set the function to SINE
· Set the frequency to 1000 Hz
· Set the amplitude to 0.5 volts rms, no dc offset
· Connect CBL093 from the function generator to the input connector J51
· Connect CBL139 from the AC/DC jack J1 to two channels of the oscilloscope, RED BNC to channel 1 (AC out)
· Configure the oscilloscope for 
· 1 volt per division vertical sensitivity channel 1, 
· 1 ms per division horizontal time base,
· trigger on channel 1, with a 
· trigger level of 0 volt 
· Execute the following command
./adc_dac_UTHW_arm  -dacACinput
· Verify that the waveforms match the image shown below and have these characteristics:
· The AC output will have a sine wave with a period of 1 ms
and an amplitude of ±1.3 volts
[image: ] 
· Press Ctrl-C when done to terminate the adc_dac_UTHW_arm program
R. ADC Oscillator Accuracy And Control Test
· Measure TP57 ADC_MCLK with the Frequency Counter
· Execute the following command for each entry in the table below
./adc_dac_UTHW_arm  -osc x
where x is from the table below
· Verify the frequency for each value of x:
	x
	Minimum Frequency (Hz)
	Maximum Frequency (Hz)

	0
	6,553,470
	6,553,730

	50000
	6,559,870
	6,560,130

	-50000
	6,547,080
	6,547,340


· Execute the following command to reset the oscillator
./adc_dac_UTHW_arm  -osc 0

S. Keypad Test
· Use the keypad emulator tool to press the conductive key pads 
· The figure below on the left illustrates the key reference designators, names and positions for each of the key pads.  Note that there are two pads for the Stop/Store, Run/Pause and each of the four arrow keys.
· The figure below on the right is sample output to be expected from this test.
· Execute the following command 
./sx1509-test-arm keypad
· Press every key (except PWR) and verify that there is an associated action displayed for each “make” and “break” of the keypad contact (the Debug key S1A is not shown in the figure but is just to the left of “Left Soft Key” ):
[image: ]   [image: ]Press Ctrl-C when done to terminate the ./sx1509-test-arm keypad program
T. Verify EEPROM communication
· Execute the following command 
i2cdetect 0
· Confirm command by pressing
y
· Verify the output includes the following line with the numbers 50 – 57 showing up
50: 50 51 52 53 54 55 56 57 -- -- -- -- -- -- -- --

U. Verify USB power and battery charging functionality
· Connect USB mini cable, then turn off 12.0 V bench power supply
· Verify unit continues to run using only USB power
· Connect leads from 831C Battery Test Pack to battery terminals of J4
[image: C:\Users\jmcelderry\Desktop\IMG_20160615_140914.jpg]
· Ensure test fixture contains 4 NiMH rechargeable batteries (0277.0004)
· Change battery type to NiMH
./a831-11-test-arm pwr batt 1
· Turn on charger
./a831-11-test-arm pwr chg 1
· After 1 minute, run command to check voltage and charge currents
./a831-11-test-arm pwr
· Verify that REG_ADC_CHG_VOLTS has voltage between 4.5 V and 7.5 V
· Verify that REG_ADC_CHG_CUR has current reading greater than 0.1 A
· Verify that REG_ADC_BATT_VOLTS has voltage between 4 V and 7 V and less than REG_ADC_CHG_VOLTS
· Verify that REG_CHG_STATE is in “Precharge,” “Bulk,” or “Maintain” charge state
· Example output:
REG_ADC_CHG_VOLTS   .vchg:         0x1793 (V =    6.035)
REG_ADC_CHG_CUR     .ichg:         0x01c3 (I =    0.133)
REG_ADC_BATT_VOLTS  .vbatt:        0x15a6 (V =    5.742)
REG_CHG_STATE       .chg_state:    0x0004 (Charger State: [Bulk])
· Disconnect the USB mini cable and verify that the unit continues to run using only battery power
V. Reconfigure Test Setup for LCD and Signal Testing
· Execute the following command to turn off the instrument 
poweroff
· Disconnect the 831C Battery Test Pack from the unit
· Remove the MASTER microSD card from the microSD card socket (P5) 
· Place the blank microSD card into the microSD card socket (P5
· Connect the test LCD to the A831.11 board.
W. Test the Color LCD
· Turn on the bench supply, instrument will power on
· Verify the display shows the 831C logo
· Verify that the board is drawing less than 150 mA.
· Verify that the 831C logo is displayed on the LCD momentarily and that the Live SLM display comes up.
X. Format the microSD Card
· Execute the following commands to format the microSD card 
umount /dev/mmcblk1p1 
mkfs.ext2 /dev/mmcblk1p1
mount /dev/mmcblk1p1 /mnt/user-flash
Y. Measure SPL levels
· With the instrument up with 0.5 volts rms, 1000 Hz input, the Live SPL will be 114.0 ±1.0 dB as seen in this display:
[image: ]


· With the instrument up with 0.05 volts rms, 1000 Hz input, the Live SPL will be 94.0 ±1.0 dB as seen in this display:
[image: ]

· Press TOOLS key, highlight Setup Manager, press ENTER
· Press RIGHT SOFT key (under display on right of board, labeled S1D) twice.
· Using DOWN key, navigate to +20 dB gain, press ENTER, and then MIDDLE SOFT key to save changes.  May have to press ENTER to confirm changes.  
· Press MIDDLE SOFT key to close settings after label has changed back to “Close”
· With the instrument setup for +20 dB Gain, the Live SPL will be 94.0 ±1.0 dB as seen in this display:
[image: ]         [image: ]
Z. [bookmark: _Ref449021330]USB Flash Drive Test
· Plug a USB flash drive that contains a pre-saved 831 data file into the instrument’s USB host port.[footnoteRef:7] [7:  Go to section “Loading 831 Data File Into USB Flash Drive” if a USB flash drive is available that does not yet contain an 831 data file.] 

· Press TOOLS key, highlight Data File Manager and press ENTER. 
· Verify that the pre-saved instrument data file on the USB flash drive is shown on the file list, with “USB” shown on the right side of the line similar to the image below.
[image: ]
· Press Close and remove the Flash drive.
AA. Touchscreen Calibration and Test
· Execute the following commands on the Debug Terminal
killall monit
killall slmapp
killall ldbrowser
/opt/ld/bin/cal.sh
· Follow the on-screen commands that have you touch with a stylus in five locations
· Touch the Quit icon on the screen when done 
AB. Power off (proper shutdown)
· Execute the following command on the Debug Terminal
poweroff
· Wait for power to go off, all LEDs will be off

Loading Data File Into USB Flash Drive
Skip this step except as needed.  This step is only performed once, to load an instrument data file into a USB flash drive, to be used with step Z above.
A. Plug a blank FAT formatted USB Flash Drive into the USB host port.
B. Run unit for 10 seconds, press stop twice to STOP and STORE data. The “Save File?” message comes up, press ENTER for Yes.  The light on the USB flash drive should light up.  Wait until the light goes off to continue.
C. Verify that the data files was recorded using instruction in step Z above.
D. Press Close and remove Flash drive.
E. Turn unit off and remove USB cable.

RECORDS

· Complete and turn in the technician inspection and rework report.


DISTRIBUTION

· Manufacturing and contract manufacturer.


[bookmark: _Ref452543069]FIXTURES

Construction of Fixture, Test LCD (1895.0024)

A test display is used to determine the instrument’s user interface functionality.  Care should be taken when handling the display to protect it from ESD (Electro–static Discharge) and to prevent damage to the FFC (flat flexible cable).

The backside is needs to be insulated with Mylar (or equivalent) tape so that there are not short circuits between the display and the A831.11 board circuitry.


Construction of Fixture, Keypad emulator tool

A keypad emulator tool will be provided that is used to “push” the buttons on the keypad.  When the A831.11 board is not in a case with an elastomeric keypad, a substitute tool must be used to make electrical connection between the two serpentine circuits of each key.

The pictures at the right show the tool and its operation.

The tool can be manufactured by cutting off a button element that contains a conductive carbon pad from a keypad, and pushing it into modified stick pen as shown above.

Construction of Fixture, ICP Input Simulator Tool for 831C

The ICP Input Simulator Tool is used to notify the 831C that an ICP current source is to be turned on to power ICP transducers and it provides a known 3010Ω load for the current source.  The tool is constructed using the following instructions.
[image: ] [image: ]
· Parts list:
· 1145.0005, 5P mini XLR MALE SWCRFT TA5MLAUX
· 4866.7152, RES 71.5K OHM 0.1W 1% 100ppm/°C 0603 SMD
· 4866.3011, RES 3.01K OHM 0.1W 1% 100ppm/°C 0603 SMD
· Assembly:
· Solder 4866.3011 3.01kΩ resistor between pin 1 and pin 2 of 1145.0005
· Solder 4866.7152 71.5kΩ resistor between pin 3 and pin 4 of 1145.0005
· Crimp a 6” cable tie into the cable clamp of 1145.0005 to hold label
· Reassembly connector 1145.0005 with both ends of cable tie exposed
· Create a label as shown in the photo and attach to the cable tie



Construction of Fixture, 831C Battery Test Pack

· Parts list:
· Qty 1 – LXT-SRV09, LXT REPLACEMENT CASE BACK
· Qty 1 – M770.0009, battery door
· Qty 1 – POMONA 3788 Test Lead, BNC Jack to Hook Clip
· Qty 1 – 1275.0019, Neutrik BNC connector
· Qty 4 – 0277.0004, BATT NiMH AA 1.2V CELL
· 7251.1802, Red wire, 18 AWG, approx. 1 ft.
· 7251.1800, Black wire, 18 AWG, approx. 1 ft.
· Assembly:
· Assemble Neutrik BNC connecter using the red and black wires
[image: C:\Users\jmcelderry\Desktop\IMG_20160615_144124.jpg]
· Solder opposite end of the red wire to positive (+) terminal of LXT-SRV09
· Solder opposite end of the black wire to negative (-) terminal of LXT-SRV09
· Attach zip-tie for strain relief
[image: C:\Users\jmcelderry\Desktop\IMG_20160615_111510.jpg]
Note: The resistors shown above are for current measurement and are not required for this fixture
· Insert the batteries into the fixture and attach battery door
· Connect BNC cable from LXT-SRV09 to BNC jack on the test leads
[image: C:\Users\jmcelderry\Desktop\IMG_20160615_143330.jpg]
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