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AHVM100.2 TEST PROCEDURE (DIGITAL BOARD)

1.0
PURPOSE AND SCOPE
This document describes the test procedure for verifying that the AHVM100.2 digital board is functioning within specified parameters.  All employees who have responsibility for testing this component are required to follow the instructions detailed in this procedure.

The AHVM100.2 digital board is used in the HVM100, IHVM100, and HAVPro instruments.  

2.0
AFFECTED DEPARTMENTS
· Manufacturing

3.0
REFERENCE DOCUMENTS
· Current revision schematics and assembly drawings for the AHVM100.2

· Device under test User’s Manual (IHVM100.01, IIHVM100.01, or IHAVPRO.01)

4.0
RESPONSIBILITIES & AUTHORITY
The technician has the following responsibilities and authority:

· Verify compliance of the product under test to specifications.

· Troubleshoot and correct product as required.

· Communicate concerns to the Supervisor of Quality Assurance.

· Request management review of product concerns.

· Follow established ESD standards.

5.0
DEFINITIONS

· For many of the tests described in this document, the AHVM100.2 digital board will be connected to a working analog board, keypad, and LCD display.  This document refers to this assembly as the device under test (DUT). 

6.0
SAFETY PRECAUTIONS

· Safety glasses when soldering, lead clipping, or testing power supplies.

7.0
EQUIPMENT AND MATERIALS
· Bench-top DC Power Supply

· Serial Communications Cable (CBL006)

· Working DUT Keypad (SHVM100.01, SIHVM100.01, or SHAVPRO.01)

· Working DUT LCD Display (1895.0020)

· Working AHVM100.1 Analog Board

· External Power Adapter (i.e. PSA027 or equivalent)

· Oscilloscope with DC Voltmeter and Frequency Counter or equivalent instruments

· Computer (PC 486 66MHz or newer, running Windows 95 or newer)

8.0
INSTRUCTIONS
NOTE:  Some of the following instructions involve setting parameters or reading data from the DUT.  Consult the DUT user’s manual (IHVM100.01, IIHVM100.01, or IHAVPRO.01) for detailed operating instructions .

8.1
Load Firmware

A. Connect a working DUT keypad (SHVM100.01, SIHVM100.01, or SHAVPRO.01),  LCD display (1895.0020), and AHVM100.1 analog board to the AHVM100.2 digital board.

B. Setup the bench-top DC power supply with the output voltage set to 10.0V and the current limit adjusted to approximately 500mA.  Turn off the bench-top supply.

C. Connect the bench-top supply to the EXTERNAL POWER input of the AHVM100.2.  Make sure the polarity of the connections is correct.

D. Turn on the bench-top supply.  IF THE AHVM100.2 IS DRAWING MORE THAN 50mA, SHUT OFF THE BENCH-TOP SUPPLY AND TROUBLESHOOT THE PROBLEM BEFORE PROCEEDING.
E. Using an oscilloscope, check the following signals on the AHVM100.2.

E.1 Positive terminal of C11 (output capacitor for step-down power supply)


DC voltage:
3.40V to 3.80V

E.2 Positive terminal of C24 (output capacitor for step-up power supply)



DC voltage:
3.20V to 3.60V

F. Power-up the AHVM100.2 in program mode by holding down the TOOLS key and simultaneously pressing the ON/OFF key. 

G. IF THE AHVM100.2 IS DRAWING MORE THAN 200mA, SHUT OFF THE BENCH-TOP SUPPLY AND TROUBLESHOOT THE PROBLEM BEFORE PROCEEDING.
H. The  LCD display should read:


Load Program





       MODE

I. Connect the CBL006 cable to the AHVM100.2 serial connector and to the PC’s serial port.

J. Open Window’s Explorer and locate the following program.  Note that the AHVM100.2 can be used in HVM100, the IHVM100, or the Quest HAVPro.  There is a separate directory for each type of firmware.  Select the appropriate directory based on where the AHVM100.2 will be used.

HVM100:
\\Ldi\Eng\Firmware\HVM\Version 1.XX\L1\HVM_FWLoader.exe

IHVM100:
\\Ldi\Eng\Firmware\IHVM100\Version 1.XX\L1\HVM_FWLoader.exe

HAVPro:
\\Ldi\Eng\Firmware\HAVPro\Version 1.XX\L1\HVM_FWLoader.exe

K. Start the loader program Select the PC’s com port to which the CBL006 cable is attached.  Select a baud rate of 115.2k.  The  program will display the firmware file that is to be loaded.  Verify that the correct file has been selected (see list below).  

HVM100:
FHVM100.01.hvm

IHVM100:
FIHVM100.01.hvm Cannot be loaded directly see Sec. M

HAVPro:
FHAVPRO.01.hvm
Cannot be loaded directly see Sec. M

L. Select LOAD FIRMWARE to load firmware into the AHVM100.2.  The program will display the following warning message.

“Loading the Firmware will reset the current data and clear all stored files”

Select OK to continue loading the firmware.  The program will show the status of the firmware loading process.   When the process is complete, the program will indicate “Load Completed OK”.  Select Close/Stop to exit the program.  

NOTE:  Section “M” is only for boards that are to be used in the IHVM100 or HAVPro
M. Section “M” can be skipped if the AHVM100.2 is to be used in the HVM100.

If the AHVM100.2 board is for the IHVM100 or HAVPro, new boot-code must be loaded in AHVM100.2. 

. 

WARNING:  

The IHVM100 or HAVPro boot-code can only be loaded into new AHVM100.2 boards that already have HVM100 boot-code.  Additionally, the IHVM100 or HAVPro boot-code only needs to be written to the flash boot-sector once.

Incorrectly loading IHVM100 or HAVPro boot-code into a AHVM100.2 that already has IHVM100 or HAVPro boot-code could corrupt the instrument’s memory and it may have to be returned to the Larson Davis factory for repair.  If the instrument already has IHVM100 or HAVPro boot-code, jump ahead to the step which describes how to load the main firmware.

THE HAVPRO BOOT CODE CANNOT BE LOADED WITH THE HAVPROFWLOADER.EXE PROGRAM.

If the DUT is a HAVPro go to the Q:\firmware\havpro\version 1.04 \ Quest HAVPro bootloader.

Use the HVM_FWloader.exe to load in the boot code.

 Verify it displays the following before continuing on to the next step. 
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M.1  Power-up the DUT in program mode by holding down the TOOLS key and simultaneously pressing the ON/OFF key,

Load Program





       MODE

Press the Load Firmware button to start loading the Boot code.  
Select OK.  After loading the boot code, Select Close/Stop to exit the program.

M.2 Press the DUT’s ON/OFF button to turn off the instrument.

M.3 Power-up the AHVM100.2 by holding down the STORE and CHECK keys and then simultaneously pressing the ON/OFF key.

M.4 The DUT will power-on and copy the boot-code to the boot space in flash.  One of the following messages will be displayed.

HAVPro Bootcode

IHVM100 Bootcode

Stored  PRESS ON

Stored  PRESS ON

M.5 Press the ON/OFF key to change the DUT to program mode.  The following message will be displayed.

  Load Program

     MODE

M.6 The main IHVM100 or HAVPro firmware can now be loaded.  Use Window’s Explorer to locate the appropriate program.

IHVM100:
\\Ldi\Eng\Firmware\IHVM100\Version 1.XX\ \HVM_FWLoader.exe

HAVPro:
\\Ldi\Eng\Firmware\HAVPro\Version 1.XX\ \HAVProFWLoader.exe

M.7 Start the loader program, select the appropriate com port, and set the baud rate to 115.2k.  Verify that the program has selected the correct file

IHVM100:
FIHVM100.01.hvm

HAVPro:
FHAVPRO.01.hvm

M.8 Select LOAD FIRMWARE. The program will display a warning message:

“Loading the Firmware will reset the current data and clear all stored files” 



Select OK.  After loading the firmware, Press Close/Stop to exit the program.

M.9 Turn the DUT off and then back on again.  During the power-up cycle, the DUT should display one of the following messages.

Larson Davis

Larson Davis

QUEST HAVPro

HVM100 SN:65535

IHVM100 SN:65535
SN:65535

N.  After displaying one of the above messages, the DUT should display one of  these messages (again, based on which type of firmware was installed).



HVM100


IHVM100


HAVPro
rev x.xx


rev x.xx


rev x.xx

Where x.xx is the current firmware version.

8.2 Test the AHVM100.2 Power Supplies

A. Using an oscilloscope, check the following signals on the AHVM100.2.

A.1 P1 pin 2 (positive analog power supply)


DC Voltage:
3.20V to 3.60V

A.2 P1 pin 3 (negative analog power supply)


DC Voltage:
-3.70V to -3.30V

A.3 P1 pin 4 (power supply reference for analog board)


DC Voltage:
1.47V to 1.53V

A.4 P1 pin 6 (VCC)


DC Voltage:
3.20V to 3.60V

Turn on the AHVM100.2 ICP power supply by selecting ICP as the Accelerometer type. IF THE AHVM100.2 IS DRAWING MORE THAN 200mA, SHUT OFF THE BENCH-TOP SUPPLY AND TROUBLESHOOT THE PROBLEM BEFORE PROCEEDING.
A.5 P1 pin 6 (VCC)

DC Voltage:
3.20V to 3.60V

A.6 P1 pin 8 (ICP power supply)

DC Voltage: 28.0 to 31.0V

A.7 Ungrounded terminal of C40 (RS-232 positive power supply)


DC Voltage:
5.60V to 6.00V

A.8 Ungrounded terminal of C42 (RS-232 negative power supply)


DC Voltage:
-5.70V to -5.30V

A.9 Positive terminal of C14 (LCD power supply)


DC Voltage:
4.80V to 5.20V

A.10 U16 pin 9 (RS-232 clock)


AC Square Wave:
3.50MHz to 3.87MHz (approx. 0V to 3.3V swing)

B. Turn off the DUT and the power supply.  Disconnect the power supply leads.

C. Setup the bench-top supply with the output voltage set to 3.0V and the current limit adjusted to approximately 500mA.  Turn off the bench-top supply.

D. Connect the bench-top supply to the BATTERY INPUT TERMINALS of the AHVM100.2.  Make sure the polarity of the connections is correct.

E. Turn on the bench-top supply. IF THE AHVM100.2 IS DRAWING MORE THAN 50mA, SHUT OFF THE BENCH-TOP SUPPLY AND TROUBLESHOOT THE PROBLEM BEFORE PROCEEDING.
F. Turn on the DUT.  IF THE AHVM100.2 IS DRAWING MORE THAN 300mA, SHUT OFF THE BENCH-TOP SUPPLY AND TROUBLESHOOT THE PROBLEM BEFORE PROCEEDING.
G. Using an oscilloscope, check the following signal on the AHVM100.2.

G.1 P1 pin 6 (VCC)


DC Voltage:
3.20V to 3.60V

H. Connect an external power adapter (i.e PSA017 or PSA027) to the AHVM100.2 external power input.

I. Verify that the DUT is still powered on and that NO current is flowing from the bench-top supply that is connected to the battery input terminals.  

J. Turn off the bench-top supply and verify that the DUT is still powered on.

K. Turn on bench-top supply and disconnect the external power input.  Verify that the DUT is still powered on.

8.3 Test the AHVM100.2’s Real Time Clock, Keypad and LCD

A. Use the keypad to set the following time and date on the AHVM100.2.


23:59  31 Dec 99

B. Verify that the AHVM100.2 responds properly to all key-presses from the keypad.

C. Verify that the LCD is functioning properly.

D. Verify that the Real Time Clock is running.  The time and date should have changed to approximately:

00:02  01 Jan 00

E. Turn off the DUT and the power supply.  Disconnect the power supply leads.

9.0
INSPECTION
No further inspection of the AHVM100.2 is required.

10.0
RECORDS

No permanent records are required.  The complete HVM100, IHVM100, or HAVPro will be tested later and those test results will be stored.

11.0
DISTRIBUTION
Manufacturing

12.0
ATTACHMENTS
Not applicable to this procedure.

13.0
REVISION HISTORY

	DCO #
	REV
	DATE
	INITIALS
	CHANGES MADE

	
	A
	01/05/00
	CBS
	Initial Version

	
	B
	4/19/00
	CBS
	Modified for new L1, L2, L3 versions of HVM100

	
	B1
	8/28/00
	CBS
	Change range for ICP voltage to 28V to 31V (previous limits were to tight based on tolerance of parts).

	
	B2
	9/29/00
	CBS
	Changed range for C40 voltage from 5.3V - 5.7V to 5.6V - 6.0V

	
	B3
	9/4/01
	CBS
	Changed step 8.2.A.10 to “U10 pin 9”

	492
	C
	1/8/03
	CBS
	Changes for HAVPro and IHVM100

	1042
	D
	9/24/07
	EO
	Update the document to the latest process and fix some errors that deal with flow in the procedure.


Page 8 of 8

_1251715018

