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1.1 About This Field Service Guide

1.1.1 General Information

This Field Service Guide is the Field Service reference for troubleshooting, repair, adjustment,
and calibration of the Humphrey HFA II Field Analyzers, manufactured by Humphrey
Systems.

This field service guide is designed to support Level 1 Field Service, which employs modular
replacement of printed circuit boards and other assemblies that are most effectively repaired
at a central repair facility.  This is the service strategy used in U.S. domestic Field Service, and
in Humphrey Service training classes.  See Section 1.3 for additional information regarding
Level 1 and Repair Center service.

The procedures in this field service guide assume that the reader is familiar with operation of
the instrument.  Complete operating instructions are contained in the HFA II User's
Guide.  Information contained in the User's Guide is not repeated in this field service guide. 
The User's Guide can be ordered separately by standard Humphrey parts order.  Refer to
Section 7 for the User's Guide parts information.

The general layout of the field service guide is shown below.  For greater detail, please refer to
the Table of Contents.

Level 1 Field Service Guide Layout

Section 1  General Information

Section 2  Preventive Maintenance & System Checkout

Section 3  Parts Removal/Replacement

Section 4  Adjustment/Calibration

Section 5  Troubleshooting

Section 6  Diagrams

Section 7  Parts

Appendices
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1.1.2 Conventions

The following conventions apply in this manual:

P The terms left, right, front and back of the instrument are as viewed from the
patient position, unless noted otherwise.

P Dimensions are given in inches unless noted otherwise.

1.2 About Service Bulletins

Field Service Bulletins are a vital element of service support.  Bulletins are used to quickly
convey technical information on a variety of field service topics, including:

P instrument design changes
P technical problems and

corrections
P software updates
P new troubleshooting proce-

dures
P problem alerts

P service manual revisions
P upgrade announcements/

procedures
P system checkout – checklist
P service disclaimer forms
P system work sheets

Service bulletins are used to issue revised pages for service manual/service guide updates.

Your service bulletins should be filed where easily accessible for quick reference.

NOTICE
Field Service Bulletins are Confidential and Proprietary, for the sole use of
personnel employed by Humphrey Systems, Zeiss, Humphrey affiliates, and
authorized Humphrey distributors.
Humphrey has a well-deserved reputation for high quality, reliable instruments,
unsurpassed in the industry.  However, in the hands of an unethical competitor,
relatively minor issues discussed in service bulletins can be distorted to cause the
instrument owner unjustified concerns regarding the instrument.

As a Humphrey affiliate, employee, or distributor you are required to handle your
service bulletins as appropriate for proprietary and confidential information.
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1.3 HFA II Service Strategy

1.3.1 Two-Level Service Strategy

A two-level service strategy is used for the HFA II:  Level 1 for on-site service; and Level 2 for
Repair Center service.  Level 1 service employs modular replacement, wherein faulty circuit
boards and certain other assemblies are replaced rather than repaired on-site.  These faulty
assemblies are shipped to a Humphrey Repair Center for repairs.  There are also certain
procedures that require special equipment available only at a Repair Center.

Designated Repair Centers (currently Dublin, CA and Jena, Germany) are the second level of
service for the HFA II.  The Repair Centers perform major circuit board troubleshooting and
repair, plus any other service action that requires special equipment or procedures not
available in the field.

Several of the circuit boards in the HFA II are multilayer boards and use Surface Mount
Technology (SMT) components.  These boards require special equipment and techniques for
troubleshooting and repair.

All service procedures (including instrument calibration) can be performed in the field, except
for those listed below.  For Humphrey Systems U.S. Domestic operations, the following
procedures must be performed at the Humphrey Repair Center.  

P Circuit board troubleshooting and component replacement

P Repair of floppy, tape, and hard drives.

P Alignment of projection carriage rails and first projection mirror (top turret mirror)

P Repair of power supply assembly

P Repair of camera assembly

1.3.2 Three Steps to Completing an HFA II Service Call

The basic approach to an HFA II service call is outlined below.  This typical process includes
collection of general instrument calibration data and light intensity data both Before service
and again After service.  The process is described in detail in Section 4.8.1.  For guidelines,
refer to HFA II Field Service Paperwork Requirements (Section 1.3.3).

1. Obtain the Before Light Intensity instrument data.

This step assumes that the HFA II is operable; that is, it will power up to the Main
Menu without error.  This data gives the service representative a base from which
to evaluate the light intensity operation of the instrument, and a point of
comparison if recalibration is required.
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If a repair is required to render the instrument operable, and as long as the repair
does not affect the original light intensity data, the repair can be performed and
then the Before data can be acquired.

The following repairs will affect light intensity data:
• EEPROM replacement or initialization;
• cleaning or replacement of the ND wedges, color wheel*, or brightness

detector;
• replacement of the Motor Driver PCB.

* Note  -  Cleaning or replacing the color wheel will not affect the white/white
Before light intensity data; it only affects the blue light intensity data.

2. Perform the needed instrument service.

This step includes any parts replacement, adjustments, calibration, cleaning, etc. to
repair, update and/or upgrade the instrument.

3. Obtain the After light intensity instrument data (4.8.1) if the Before data was not within
specifications, or if something was done during service that affects light intensity (see list
in step 1).

When instrument service has been fully completed (but before reinstalling the outer
covers), a final evaluation of the instrument may be required (see Section 2.1,
System Checkout).  During this step, the Before and After light intensity data are
compared.  If necessary, a Calibration Notice is given to the customer.

1.3.3 HFA II Field Service Paperwork Requirements

The following guide identifies the paperwork that must be completed and sent to Humphrey
Customer Service following each service call or preventive maintenance visit on the HFA II by
U.S. Domestic service representatives.  For all service reps, this guide identifies actions
essential to properly perform various types of service calls on the HFA II.

For all service calls:

G FSR

G Before Foveal ‡

If replacing/initializing EEPROM; cleaning/replacing brightness detector, ND wedges, or
color wheel; or replacing Motor Driver PCB:

G If obtainable, include all items from list above under "For all service calls," plus items listed
below under "Additional if light intensity recalibration is required".  If possible, obtain
Before paperwork prior to the repair.
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Additional if upgrade to Blue-Yellow:

G Before and After Light Intensity Verification Printouts

G After Foveal ‡ 

G Calibration Notice*, if needed.

If performing PM:

G Covered by items listed above under "For all service calls."

G Before Light Intensity Verification Printouts

Additional if light intensity recalibration is required:

G Before and After Light Intensity Verification Printouts

G After Foveal ‡

G Calibration Notice*, if needed.

Notes - 
* Formerly called "Doctor Card" or "Doctor Letter."

‡ For Model 720, see Section 2 in the HFA II Service Manual.
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1.4 Configuration Parameters

Configuration parameters can be entered and stored in the system by the user.  This data is
stored on the hard disk and in the EEPROM.  Calibration data also is stored in the EEPROM. 
There is the possibility that this data may become altered or erased during servicing of the
instrument.

To minimize the possibility of altering the configuration parameters or doctor setups during
service, the following practices should be observed.

• Whenever possible, when servicing a customer's instrument, backup the customer-
selected configuration.  This option is available via the Setup and Additional Setup
menus, in A9 and later software.

• When finished servicing the instrument, restore the customer's configuration
selections.

• Never intentionally alter the customer's existing doctor setups.

1.5 Precautions

The following precautions should be observed whenever the HFA II is being installed or
serviced.  Point out to the customer any potential hazard and the appropriate corrective
action.

WARNING:  The CRT and associated circuitry can deliver a lethal
shock.  Always employ standard high-voltage safety precautions when
working around the CRT circuitry.  DO NOT use metal tools when
making CRT adjustments.

General Safety Precautions

1. The instrument is equipped with a grounding-pin power plug.  The instrument must be
plugged into an outlet with a properly grounded receptacle.

2. Ensure that the fuses installed in the instrument and the power table are of the proper
rating.

3. Use of an extension cord is not recommended.  Doing so may compromise the safety of
the operator and/or patient.

4. Do not overload the AC outlet being used to operate the instrument.



Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field General InformationGeneral InformationGeneral InformationGeneral Information
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

30122B120130122B120130122B120130122B1201 1 - 91 - 91 - 91 - 9 Service Guide

5. If the power cord or plug on the instrument is damaged, a shock or fire hazard may
result. Do not allow continued operation of the instrument until the damaged cord or
plug has been replaced.  

6. To prevent personal injury and damage to the instrument:

P Use only the power table recommended by Humphrey Systems.
P Do not place the instrument on uneven or sloped surfaces.

7. For stability of the power table, strictly adhere to the following guidelines:

P Ensure that the instrument is secured to the power table with the screws provided.
P Do Not place the instrument near the operator end of the table during setup,

service, or operation.
P Before servicing the instrument, depending on the table type, cycle the table to its

lowest position and either lock the table top slider in its center rear-most position or
lock the table top in it’s center position.

8. Ensure that the instrument is installed on a stable, vibration-free surface.

9. Be cautious when you first touch the projection assembly.  The projection assembly
can become extremely hot any time the projection bulb is lit for prolonged periods,
such as during sustained patient testing.

10. The bowl lamp voltage is approximately 550 volts — AVOID TOUCHING!

Instrument Precautions

1. When the instrument is being unpacked, save the shipping materials for possible future
use.  Whenever the instrument is shipped, it must be properly packed to prevent
damage.  Do Not place objects in the bowl during shipment of the HFA II.

2. When spare parts are received, save the shipping materials for returning the defective
part(s), if appropriate.

3. Handle interconnecting cables carefully.  Many of these are constructed of extremely
small coax cable and are easily damaged.

4. To avoid possible damage to circuit board components, do not plug/unplug cables while
power is applied to the instrument.

5. Do Not use Windex® to clean the touch screen, as it can scratch plastics.  The
recommended cleaner is a 50% solution of isopropyl alcohol and water.  Otherwise, use
a commercially available anti-static plastic cleaner.

6. Use extreme care whenever working in or near the bowl to avoid causing marks or
scratches to the inner bowl surface.
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7. Do not rub the inner bowl surface while attempting to clean it; rubbing will cause a
noticeable polished area in the bowl.

8. Do not touch the glass surface of the projection lamp with your bare fingers.  Any oil, dirt
or grease on the lamp can shorten its effective life and diminish light output.

9. Do not place items on top of the unit; the internal mechanism of the instrument is very
close beneath the top cover.

10. Ensure that none of the ventilation openings in the instrument are blocked.  Excessive
heat buildup within the instrument can cause instrument failures.

11. DO NOT flex the circuit boards.  This instrument uses multilayer circuit boards. 
Multilayer circuit boards are inherently susceptible to damage by excessive flexing.

12. Proper ElectroStatic Discharge (ESD) precautions must be observed whenever you are
disassembling or handling the instrument's circuitry.  Many of the components are
extremely vulnerable to static discharge damage.  A Field Service Static Protection Kit is
available for order and must be used for ESD protection during service of this
instrument.  Refer to Appendix A for details regarding this kit.

13. An abrupt, harsh noise will ensue if the chinrest comes up against its travel limit during
chinrest movement.  Moving the chinrest up against its limits for a few seconds causes no
mechanical harm.

1.6 Internal Layout

The parts drawings in Section 7 of this Service Manual illustrate the internal physical layout of
the instrument.  Diagrams in Section 6 illustrate the functional layout of the instrument.

1.7 Special Topics

1.7.1 The Touch Screen

The HFA II uses a transparent, analog, resistive-membrane touch screen.  It is constructed of
two pieces of thin, highly linear, electrically conductive film (Indium Tin Oxide).  The two
pieces of film are separated by a small air gap.  The air gap is maintained by small (.001"),
dielectric spacer dots.

Each film sheet has a set of parallel bus bars applied along opposite edges of the film.  The
two sheets are oriented so that the bus bars on one sheet are perpendicular to those on the
other sheet.  Slight pressure will cause the conductive surfaces to come into contact.  The
location of the contact point can be detected by a logic circuit measuring the voltage found at
that particular point. The analog type of touch screen gives a "voltage divider" analog
response that allows positional determination.
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1.7.2 Gaze Tracking

The HFA II uses two systems for measuring patient fixation:  the standard Heijl-Krakau blind-
spot monitoring and the new IR Gaze Tracking System.  Both methods can be used, either
together or alone, or they can both be turned off, as required.  This description covers the IR
Gaze Tracking System.

The direction of a patient's gaze is determined in two steps: first, a reflex marker is established
on the corneal surface; and second, the location of the pupil center is determined.

Gaze tracking is initialized in the following manner when a selected test is first started:
The patient is asked to fixate on the central illumination LED.  Gaze tracking turns on the
reflex gaze IR LED located on the (old) bowl just to the left of center or located on the (new)
bowl just under center.  Light from the LED is reflected off the cornea, and back to the IR
sensitive camera (Figure 1-1).  The majority of the cornea appears black except for the
reflected spot.  This image is digitized and stored in memory.  The reflected spot is referred to
as the reflex marker (Figure 1-2).  Because the corneal surface is rounded, the reflex marker
will move very little even if the patient's eye moves, and thus the marker becomes a
(relatively) stationary reference point.

Next, the system locates the pupil center by illuminating the entire eye with the two IR LEDs
located either in the bottom of the bowl, or in the trial lens holder (when in the raised
position).  The iris appears bright and the pupil dark (Figure 1-3).  This image is also digitized
and stored in memory.  It is the relationship between the location of the reflex marker on the
cornea and the location of the pupil that determines fixation (Figure 1-4).

Note  -  When gaze tracking is being initialized, it appears as repetitive "strobing" when
viewed by the operator via the video insert on the HFA II monitor.

During a test, each time a spot is projected into the bowl, the locations of the reflex marker and
the center of the pupil are compared to the initial images stored in memory.  If the patient is
fixating correctly, the positional relationship between the reflex marker and the pupil center will
be the same as that of the stored images (Figure 1-4).  If the patient is off fixation, the positional
relationship between the reflex marker and the pupil center will be different, as in Figure 1-5. 
The greater the misalignment, the higher the mark on the Gaze Graph (Figure 1-6).

(continued)
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Spikes that appear on the Gaze Graph (Figure 1-6) are analyzed as follows:

P Upward spikes indicate that the patient has lost fixation;
• a spike that reaches the top horizontal line (or higher) indicates 10 degrees (or

more) off fixation;
• a spike that extends halfway to the top line indicates 5 degrees off fixation.

P Downward spikes indicate as follows:
• a short spike downward indicates that the gaze at that time cannot be

determined by the software.
• a long spike downward indicates that the patient blinked at the time fixation

was checked.

The absence of marks on the graph indicates proper fixation.
Possible problems associated with the gaze tracking system are reflections from the trial lens,
fingerprints on the trial lens, an improperly aligned trial lens holder, an improperly calibrated or
aligned Gaze Tracking box, and excessive patient tearing.

FIGURE 1-1.  Location of Corneal Reflex MarkerFIGURE 1-1.  Location of Corneal Reflex MarkerFIGURE 1-1.  Location of Corneal Reflex MarkerFIGURE 1-1.  Location of Corneal Reflex Marker

FIGURE 1-2.  Corneal Reflex marker Location Digitized and Stored in MemoryFIGURE 1-2.  Corneal Reflex marker Location Digitized and Stored in MemoryFIGURE 1-2.  Corneal Reflex marker Location Digitized and Stored in MemoryFIGURE 1-2.  Corneal Reflex marker Location Digitized and Stored in Memory
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FIGURE 1-3.  Determining the Pupil CenterFIGURE 1-3.  Determining the Pupil CenterFIGURE 1-3.  Determining the Pupil CenterFIGURE 1-3.  Determining the Pupil Center

FIGURE  1-4.  Patient Fixating –FIGURE  1-4.  Patient Fixating –FIGURE  1-4.  Patient Fixating –FIGURE  1-4.  Patient Fixating –
Corneal Reflex Marker and Pupil inCorneal Reflex Marker and Pupil inCorneal Reflex Marker and Pupil inCorneal Reflex Marker and Pupil in
Proper RelationshipProper RelationshipProper RelationshipProper Relationship

FIGURE  1-5.  Patient FIGURE  1-5.  Patient FIGURE  1-5.  Patient FIGURE  1-5.  Patient NotNotNotNot Fixating – Fixating – Fixating – Fixating –
Corneal Reflex Marker and Pupil Corneal Reflex Marker and Pupil Corneal Reflex Marker and Pupil Corneal Reflex Marker and Pupil NotNotNotNot in in in in
Proper RelationshipProper RelationshipProper RelationshipProper Relationship

FIGURE 1-6.  Gaze GraphFIGURE 1-6.  Gaze GraphFIGURE 1-6.  Gaze GraphFIGURE 1-6.  Gaze Graph



General InformationGeneral InformationGeneral InformationGeneral Information Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide 1 - 141 - 141 - 141 - 14 30122B120130122B120130122B120130122B1201

1.7.3 Head Tracking / Auto Pupil / Vertex Monitoring

These three features are dependent on the Gaze Tracking system.  If Gaze Tracking has
successfully initialized, any of these three features can be utilized.

Head Tracking
The Head Tracking feature is designed to lessen the appearance of a trial lens artifact
image when the patient's eye is off center in relation to the center of the trial lens holder. 
The intent is to reduce the possibility of inducing an arc-like defect or ring scotoma in the
patient's field test results.

Head Tracking is active when the trial lens holder is in the up position and Head Tracking
has been set to ON in the setup menu.  The Head Tracking feature will track the center of
the eye in relation to the trial lens holder.  If the patient's eye moves from the center of
the trial lens holder by more than 3 mm for more than one consecutive sample, the head
tracking feature will gently move the chinrest and headrest to automatically reposition the
patient's eye in the center of the trial lens holder.  The tracking will stop if the eye doesn’t
follow the correction.  Tracking begins when the test is started.  This feature will operate
properly only if the patient properly rests on the chinrest.

Auto Pupil
When the Auto Pupil feature is set to ON in the setup menu, the gaze monitoring system
will determine the size of the patient's pupil to the nearest 0.5 mm at the beginning of
each test (during initialization of gaze tracking), and will automatically enter that
information into the Patient Data information screen, marked Auto (*).

Vertex Monitoring
The Vertex Monitoring feature is designed to lessen the appearance of a trial lens artifact
image when the patient's head moves backwards (away from) the trial lens holder.  The
intent is to reduce the possibility of inducing an arc-like defect or ring scotoma in the
patient's field test results.  Vertex Monitoring will alert the operator (via a double beep) if
the patient's eye moves more than 7 mm away from its original position for any one
measurement.  (The sample rate is once every question.)

Vertex distance measurement is obtained during gaze initialization.  During gaze
initialization, the two IR LEDs on the trial lens holder appear as two dots of light on the
corneal surface.  (Refer to 1.7.2 Gaze Tracking for a complete description.)  The distance
between these two dots will decrease as the head moves away from its original position. 
If the distance exceeds the software limits, an alert will sound.  The test continues, and a
pop-up window appears allowing the user to reinitialize, continue without reinitializing, or
turn off vertex monitoring.



Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field General InformationGeneral InformationGeneral InformationGeneral Information
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

30122B120130122B120130122B120130122B1201 1 - 151 - 151 - 151 - 15 Service Guide

1.7.4 HFA II Light Intensity Fundamentals

The HFA II uses a simplified linear intensity calibration system rather than the logarithmic
system used in the HFA I.  There is only one detector mounted at the end of the turret.  This
detector measures both spot and bowl intensities.  The projection lamp voltage is controlled by
software to set maximum stimulus brightness.  This means that the lamp can be operated at a
lower voltage when the lamp is new; and as it ages, more voltage is applied in order to
maintain the same level of brightness.  This increases lamp life expectancy and reduces power
consumption.

During light intensity calibration, the projection voltage is stored in memory and set as close as
possible to obtain 929 Ft-L or 10,000 asb of light output.  The background lights are
fluorescent and the voltage is set as close as possible to obtain 2.92 Ft-L or 31.5 asb.  During
calibration, light attenuation is measured at 175 different points on each of the two ND
wedges, and the results are stored in memory.  The two ND wedges are used in combination
to obtain the desired brightness of the projected spot.  The duration of the spot is 200 ms and
is controlled by the software operating the shutter, located between the projection lamp and
the ND wedges.

During the power-on sequence, the bowl intensity is set to the calibrated value (2.92 Ft-L or
31.5 asb).  The brightness detector is then pointed at a black patch located on the inside of the
front cover, the shutter is closed, and a measurement is made by the detector.  This establishes
the zero asb reference.  Next, the shutter is opened, and a spot projected on the bowl
approximately 35E above center is measured by the detector.  This measurement sets the
maximum brightness level (10,000 asb, or 0 dB).  These two measurement points determine
the slope of the light from dark to maximum brightness.

If the measured intensity varies from that stored during calibration, the lamp voltage is adjusted
and measured again.  This continues until the stored intensity and measured intensity match. 
If the voltage is adjusted above 10 V, the test will fail and a projection lamp error message will
appear on the screen.  If the test does not fail, ten different points on each ND wedge are
measured and compared with their stored values.  If these values deviate more than ±.5 dB
from the stored values, the test will fail and a wedge failure error message will be displayed.

1.8 Peripherals

C Mouse
C Keyboard
C Monitor
C Wireless Printer Device
C Uninterruptible Power Supply (UPS)
C HP LaserJet Printer
C External Floppy Drive
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Peripheral devices may be used with, and purchased for use with, the HFA II.  The information
presented in this section is for guidance only.  In no way does the information presented here
imply that any peripheral device purchased will operate in conjunction with the HFA II.  The
only exception to this statement is if the peripheral device was purchased directly from
Humphrey Systems.

Every effort has been taken to ensure that the HFA II software and hardware are compatible
with the majority of off-the-shelf purchased peripherals described below.  However, please be
aware that some may not be.  It is the customer's responsibility as a consumer to ensure that
they follow our purchase guidelines and that they resolve any non-operational issues with the
vendor from which they purchased the peripheral device.

Note  -  Use and operation of all peripherals described below assume that the HFA
II is equipped with revision A10 or later software.  Refer to the User's Guide for
proper use of each peripheral.

C Mouse

Humphrey Systems does not sell a separate mouse (pointing device) or the required adaptor
for the HFA II.  However, when selecting a mouse for use with the HFA II, choose a mouse
and adaptor that meet the following requirements:

C It must be a Microsoft-compatible serial mouse, trackball, or keyboard with
integrated trackball or glidepad.

C Purchase a DB-9 male-to-male gender changer.
C The mouse must be connected to serial port 3 (see Appendix B, Figure B-1 for port

location).
C A keyboard with built in touchpad is available via Humphrey Systems.

The mouse may be used in place of, or in conjunction with, the touch screen and keyboard.

C Keyboard

Humphrey Systems does provide a keyboard as standard equipment on the high-end HFA II. 
This keyboard may also be ordered separately and used on any HFA II model.  Should you
decide not to purchase the keyboard from Humphrey Systems, use the following specifications:

C IBM 101 with standard 5-pin DIN plug

The keyboard is used in conjunction with the touch screen.

Keyboards shipped with 750 models are equipped with a touchpad. This keyboard can be
ordered and used with all HFA II models.
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C Monitors

Humphrey Systems does not sell external monitors for the HFA II.  However, when selecting
an external monitor, choose any standard PC monitor that has the following specifications:

C Non-interlaced SVGA (or VGA)
C Minimum 35 KHz capability
C Minimum 640 x 480 pixels
C An interface cable of appropriate length

Please note that a color monitor may be purchased and used; however, it will only display in
black and white.

C Wireless Printing Device

Humphrey Systems does not sell a wireless printer device (provides wireless connection to the
printer) for the HFA II.  However, the appropriate drivers have been added to the software to
enable the AeroComm™ GoPrint™ device to be used with the HFA II and HFA II-compatible
printers.  Details on connecting and configuring the GoPrint can be found in the HFA II User's
Guide.

C Uninterruptible Power Supply (UPS)

Humphrey Systems does not sell a UPS (provides battery backup during power loss). 
However, when selecting a UPS for use with the HFA II, note the following specifications and
recommendations:

C The UPS must have a minimum 450 VA rating.
C It must be dedicated to the HFA II.  Do not connect the power table or other devices

into the UPS.
C Recommended model: APC smart UPS 620.

Power backup during power loss will depend on the type of UPS selected.   Consult a local
supplier for details. 

C HP LaserJet Printer

Humphrey Systems does not sell HP LaserJet Printers.  Refer to Appendix D, Printer Types
and Configuration for details on using the HP LaserJet.

C External Floppy Drive

An external 5.25" floppy drive is available from Humphrey Systems.  The external floppy drive
allows patient data stored on the HFA I 5.25" diskettes to be transferred to the HFA II. 
Complete details concerning the external floppy drive are found in Appendix C, Data Transfer.
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1.9 Specifications

HFA II Field Analyzer

Physical Characteristics

Dimensions . . . . . . . . . . . . . . . . . . 23" H x 22.25" W x 19.25" D
(58.4 x 56.5 x 48.9 cm)

Weight . . . . . . . . . . . . . . . . . . . . . 80 lbs  (36.3 kg)

Recommended Room Size . . . . . . 106" x 64"  (269.2 x 162.6 cm)
(Ventilation recommended)

Environmental

Operating Temp (ambient) . . . . . . 41 to 95E F

Humidity (ambient) . . . . . . . . . . . . 20 – 85%

Heat Generated . . . . . . . . . . . . . . 1,570 BTU/Hr (460 W)

Electrical

Input Power . . . . . . . . . . . . . . . . . 100 – 120 V @ 4 A, 60 Hz
230 V @ 2 A, 50 Hz

HFA II Miscellaneous

Item Yes No Details

Return Ground Connector !

Overcurrent Protection ! Fuses

Hospital Grade Plug !

Leakage to Patient See Compliance Standards and
Directives in this section

Dedicated Circuit Required !

Patient Connections ! Not applicable
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Power Table

Table A = Power Table with a printer mounted beneath the table.
Table B = Power Table without a printer mounted beneath the table.

Physical Characteristics

Table A . . . . . . . . . . . . . . . . . . . . Top: 35.5" W x 16" D  (90.2 x 40.7 cm)
Base: 34" W x 29" D  (86.4 x 73.7 cm)

Table B . . . . . . . . . . . . . . . . . . . . . Top 24" W x 14.5" D  (61.0 x 36.9 cm)
Base: 34" W x 29" D  (86.4 x 73.7 cm)

Recommended Room Size . . . . . . 106" x 64"  (269.2 x 162.6 cm)

Cycle Height  (Table A and Table B)

Low End: . . . . . . . . . . . . . . . . . . . 26"  (66.1 cm)

High End: . . . . . . . . . . . . . . . . . . . 40"  (101.6 cm)

Power Table Miscellaneous

Item Yes No Details

Return Ground Connector !

Overcurrent Protection ! Fuses

Hospital Grade Plug !

Leakage to Patient See Compliance Standards and
Directives in this section

Dedicated Circuit Required !
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Printrex Printer

Physical Characteristics

Dimensions

Panel-mount printer . . . . . . . . . . . 4.1" H x 11.9" W x 4.97" D
(10.4 x 30.2 x 12.6 cm)

Stand-alone printer . . . . . . . . . . . . 4.87" H x 12.3" W x 12.0" D
(12.4 x 31.2 x 30.5 cm)

Weight

Panel-mount printer . . . . . . . . . . . 5 lbs. (2.3 kg)

Stand-alone printer . . . . . . . . . . . . 17 lbs. (7.7 kg)

Environmental

Operating Temp . . . . . . . . . . . . . . +41 to +104E F  (+5 to +40E C)

Storage Temp . . . . . . . . . . . . . . . . –40 to +140E F  (–40 to +60E C)

Acceleration (Non-operating) . . . . +3 G, 0 to 50 Hz, 3 axes

Electrical

Power . . . . . . . . . . . . . . . . . . . . . . 350 VA max

Compliance Standards and Directives

The HFA II is classified as a Class II device and complies with the standards and directives
listed below.

As with any product, compliance requirements frequently change and may vary from
country to country.  If you do not see the listing that you are looking for, please contact
the Humphrey Technical Support Department for additional information.

C CSA to IEC 601-1-2
C CR 96697
C EMC Directive 89/336/EEC
C MDD Directive 93/42/EEC

Additionally, Humphrey Systems is ISO 9001 certified.
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Section 2  -  PM and System Checkout

2.1 System Checkout Checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 - 3

2.2 Preventive Maintenance Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 - 9

2.3 Top Filter Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 - 11



CheckoutCheckoutCheckoutCheckout Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide 2 - 22 - 22 - 22 - 2 30122B120130122B120130122B120130122B1201

Notes:
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2.1 System Checkout Checklist

Following is a copy of the HFA II System Checkout Checklist that should be completed on
every HFA II service call.  A master copy of the checklist is included in Appendix I.  Use that
master to run additional copies for completing the checkout on each instrument.

If an error is detected during system checkout, troubleshoot and repair the instrument; then
start the system checkout again from the beginning.  The entire System Checkout should
always be performed from start to finish.  Before attempting system checkout, you should be
thoroughly familiar with navigating around the service menus.

Note    
1. Following any calibration procedure that has calibration values stored in the

EEPROM, storage of the new values must be verified by cycling the power off-on
before you perform final system checkout.  If values obtained by the HFA II during
calibration are not within an expected range, those values are held only in
temporary storage and not written to the EEPROM.  When power is turned off,
these values are erased and calibration reverts to its old status.

2. As part of the system checkout, you are asked to write, read, and delete patient
files from the floppy disk and the hard disk.  To prevent accidental damage to
patient files, it is recommended that you make up a test floppy disk with your own
patient data.  It is also recommended that you have your own test streamer tape,
should there be a need to service the streamer tape drive.

Reading the Software Revision Levels

One of the steps during system checkout is to read and record the instrument software levels. 
Current software levels of the CPU flash memory, Motor Driver flash memory, and system
software are displayed temporarily during HFA II boot-up.  They are also displayed during the
loading of software from diskette.

The individual software levels are displayed at separate locations on the screen in the
individual formats shown below in bold italic type, and where nnnnn is an irrelevant number
and XX is the revision level.

CPU flash software . . . . . . . . . . . . . . . . . . . . . . . . . . . CPU nnnnn.XX
Motor Driver flash software . . . . . . . . . . . . . . . . MTR nnnnn.XX:XX:XX:XX:XX:XX or XX
System software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Installation nnnnn.XX

Also displayed temporarily are the RAM memory size, and the instrument model and serial
number, as shown below.

RAM memory size (n) . . . . . . . . . . . . . . . . . . . . . . . . . nMb

Instrument model (yyy) and
serial number (zzzzzz) . . . . . . . . . . . . . . . . . . . . . . . . . . 0yyy-zzzzzz
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Some of the information described above, as well as other instrument configuration data, can
also be found on the HFA II unit configuration screen.

If the HFA II is equipped with A6 or greater software, you can view/print this information
using the following procedures:

For Configuration Data !
• From the Main Menu, select the i  icon.  The configuration data appears on the

screen.
• Select Print to print out the configuration data.

Reading the Hardware Options Number

Also displayed temporarily during power-up is the hardware options number.  The hardware
options number corresponds to the model number of the instrument and is stored in the
instrument's EEPROM.  If the hardware options number is set as a model 750, all software
features are enabled.  If set for a 740, only those features intended for the 740 are enabled.

The hardware options number should be verified during the system checkout procedure.  The
number is displayed to the right of the instrument serial number, as shown below.

00740-1010 00000000XXXXXX

where XXXXXX is a specific hardware options number.  Refer to Appendix G for specific
hardware options numbers.

If the HFA II is equipped with A6 or later software, the hardware options number also appears
on the System Log printout and the Cal/Wedge printout.  You can print this information using
the following procedures:

For the System Log!
• From the main menu, select System Setup; then select Print System Log.  The

hardware options number and instrument serial number are printed on the line
titled Machine Id, at the beginning of the printout. 

For the Cal/Wedge printout
• From the Calibration main menu, select Print Cal Values to print out the instrument

calibration data.  The hardware options number and instrument serial number are
printed on the line titled Machine Id, near the beginning of the printout.

Acquiring Foveal Threshold Values with the Model 720 

This test will take approximately three minutes to run.

1) Select the 10-2 test from the Main Menu (or go into Show Test Library, select Threshold,
then 10-2).

2) In the Patient Data screen, enter your birth date, then select Proceed.
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3) When the 10-2 test comes up, select Change Parameters, set Test Strategy to Sita-Fast,
and then press Selection Complete.

4) Start the test.  With patient response button in hand, position yourself on the chin rest. 
With both eyes open and fixating on the yellow target, complete the test.

5) The test will take about 2 to 3 minutes to complete.  When finished, you will hear two
beeps and the test results will be displayed.

6) Select the Print icon and print the results, but do not save them to disk.

7) The four dB numbers nearest fixation (center of field) should be the highest values. 
Compare these numbers as you would with the Foveal Threshold values you receive on
Models 730 – 750.  Label this printout either Before or After (as required).   Save this
printout, as you will return it with your instrument repair paperwork.
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HFA II  SYSTEM CHECKOUT CHECKLIST

Your Name: ______________________ HFA II  S/N: ____________________

Date: ____________________

NOTE:  Following any calibration procedure that has calibration values stored in the
EEPROM , storage of the new values must be verified by cycling the power off-on
before you perform final system checkout.  If values obtained by the HFA II during
calibration are not within an expected range, those values are held only in temporary
storage and not written to the Cal/Config Data.  When power is turned off, these values
are erased and calibration reverts to its old status.

The HFA II System Checkout Checklist Guidelines — 

# Part I — The items described in Part I must be completed for All service calls.

# Part II — The items described in Part II must be completed when any of the following
service conditions apply:

-- Performing an instrument PM
-- Recalibrating either the White/White or Blue/Yellow light intensities
-- Replacing/initializing the Cal/Config Data
-- Cleaning/replacing the brightness detector, ND wedges, or the color wheel
-- Replacing the motor driver PCB

This checklist assumes that all required service has been performed on the HFA II.  Place a
checkmark next to each item if okay.  If an item does not apply to the HFA II under service,
indicate N/A (not applicable).

Part I -- For All Service Calls  (Refer to the above System Checkout Checklist Guidelines.)

      1) If a repair has been performed, verify that all required adjustments/checks have
been performed per Table 3-1.

      2) Acquire and print the results of your foveal test.  Check that the foveal value
obtained is within ±2 dB of your known foveal value.

      3) Print the Cal/Wedge printout.  Verify that all values are within specification. 
(Appendix H)

      4) Print the Unit Configuration printout.  Verify that all entries are accurate, based on
instrument serial number and model. (Appendix J).
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      5) Print the System Log printout and then clear the log.  Verify that all reported  error
conditions have been evaluated/corrected.  (Appendix J)

Part II (Refer to the above System Checkout Checklist Guidelines.)

Calibration Checks — 

      6) Verify that the white/white light intensities are within the specified tolerances. 
(Attach the required White Light Verification Data printout to this checklist.)

      7) Verify that the blue/yellow light intensities are within the specified tolerances. 
(Attach the required Blue Yellow Light Verification Data printout to this checklist.)

      8) Using the tool stand and fake eye, ensure that the camera is aligned and centered
to the trial lens holder.

      9) Using the tool stand and fake eye, verify that the gaze tracking box is within
tolerance.

      10) Using the tool stand and fake eye, ensure that all five IR LEDS are functional.  Start
a test and initialize gaze tracking.  Observe that the three IR LEDs can be seen on
the video image of the fake eye when the trial lens holder is in the down position
(reflex and bowl IR LEDs) and in the up position (reflex and trial lens holder LEDs).

      11) Check that the touch screen response is within tolerance.  Verify that patient data
can be entered easily and without error.

      12) Verify that the CRT image is within specified tolerances.

      13) Enter Calibration - Verification - Exerciser Tests.  Run the 30/60 mixed tests for 5
minutes.  No errors should be reported.   While the test is running, verify that there
is no shutter noise.  Look into the bowl and ensure that there is no shutter
streaking.

Operational Checks — 

      14) Verify that the power table moves up and down and that the table top or slider
slides freely in and out.  Ensure that the slider is securely fastened to the table top.

      15) Check that the external brightness knob moves freely and has additional brightness
range.

       16) Check that the patient chinrest and headrest move smoothly and completely
up/down and left/right.  (Noise will be heard at the end of each motor limit.)



CheckoutCheckoutCheckoutCheckout Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide 2 - 82 - 82 - 82 - 8 30122B120130122B120130122B120130122B1201

      17) Observe the bowl for dirt or other cosmetically unacceptable spots.  Clean as
needed.

      18) Check the operation of the rear fan, and clean the filter 

      19) Check that the date is correct and the time is within 2 minutes.

      20) Select a patient test.  Change parameters.  Verify that the central fixation LED,
inner diamond, and outer diamond all function.

      21) Turn foveal threshold on (except Model 720).  Select size III.  Start the test.  Verify
that the size III spot is in the center of the inner fixation diamond.  Ensure that the
spots are sharply focused and no halo is visible.  Test the patient button for
operation.

      22) Recall a patient test from your test floppy disk.  Display and print the test.

      23) Recall a test from the hard disk.  Display and print the test.

___ 24) Duplicate a patient test from your test floppy disk to a formatted floppy.  Display
the copied test.

      25) Copy a patient test from your test floppy disk to the hard drive.  Delete that test
from the hard disk.

      26) Verify that Tape can be selected as a Source (when setting up for a 
Backup / Restore procedure).

  
      27) Turn power off/on and wait for the Main Menu.  No errors should be reported.
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2.2 Preventive Maintenance Procedure

For U.S. domestic Field Service, an annual preventive maintenance (PM) visit is required for
every HFA II instrument under service contract.  The PM visit can be combined with a regular
service visit if the timing is suitable.  The HFA II System Checkout Checklist (Section 2.1) details
the checks and measurements required to complete a PM.

In addition to the System Checkout, the following points should be checked during a PM or
service call.

P Check that all external cable and cord connections are secure.
P Check that the instrument is being powered from a properly grounded AC outlet.
P Observe the ambient conditions in which the instrument is operating:

• Are the cooling vents on the instrument unobstructed?
• Are there any ambient conditions present that may cause static generation

(carpeted floors, dry winter weather, etc.)?
P Check whether the instrument operator(s) have any questions/comments regarding

performance of the instrument.

PM Procedure

1) Obtain the Before instrument data as prescribed on the Light Intensity worksheets detailed
in section 4.8.1.

2) Apply a very thin film of clock oil (P/N 02534) to the projection assembly rails.  The
recommended method is to place one drop of oil on your fingertip and lightly wipe it along
the length of the top of the rail.  Do this once for each rail.

Caution — Apply the oil sparingly.  Excessive oil on the rails will migrate to
other assemblies and cause problems.

After the oil has been applied, proceed to the Motor Exerciser (Section 5) and exercise the
F motor (focus/carriage motor).  Exercise the focus motor 20 times to distribute the oil on
the rails.

Check the rail ends and directly beneath the projection assembly for any excess oil. 
Carefully wipe up any excess oil.

3) Clean the optics path.  Refer to Appendix Q - Cleaning Optics, for general guidelines.
Note that cleaning certain elements in the optics path will affect the light intensity readings
of the instrument, and thus necessitate recalibration.

4) Clean the top and bottom air intake filters, and the power supply fan:
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Bottom Filter — It is recommended that this filter be replaced.  However, it can be
cleaned under running water, dried, and then reinstalled, if necessary.  Ensure that the filter
is completely dried before reinstalling.
Top Filter — Do Not clean this filter — replace it only.  Refer to section 2.3 for special
replacement procedures required.
Projection Filter — (Older systems will not have this filter, See page 7-16). Remove and
clean under running water, dry and reinstall.
Power Supply Fan — Gently brush, vacuum, or blow any accumulated dust and debris
off the power supply fan and surrounding assembly.  Use care to avoid getting dust or
debris on the instrument optics or bowl.

5) Clean the bowl (see User's Guide).

6) Check all belts, and replace as required.

7) Update the system software to the latest revision that the customer is entitled to free of
charge.
NOTE: If the unit has a New Motor Board (P/N 48530-3) see Bulletin HFA2 - 053(x).

8) With the covers still off, perform the System Checkout (2.1).
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2.3 Top Filter Replacement

Note    DO NOT attempt to clean this filter — replace it only.

Figure 2-1 shows the two styles of top fan filter that have been used on the HFA II.  The early
filter assembly is obsolete and must be replaced by the current filter assembly. (See Section
7.7.3.1 for additional information on various fan styles used on the HFA II).

Note    As designed, the new filter assembly can be extremely difficult to install.  This is because
the metal retaining ring used to hold the filter assembly together prevents the detent tabs on the
filter housing from flexing when you attempt to press the filter assembly into the HFA II bowl. 
Modification of the filter assembly as follows relieves the difficulty in installation. 

Modifying the New Filter Assembly

1) Prior to installing the new filter assembly, remove and discard the metal retaining ring and
second plastic ring from the new filter assembly (Fig. 2-1).

2) Seat the first plastic ring and filter foam in the filter housing as shown, and apply 3 or 4
dabs of RTV to hold the foam in place in the housing.  Do not apply RTV on the detent
tabs.  Allow the RTV to dry before installing the filter assembly into the HFA II.

FIGURE 2-1.  Top Fan Filter AssemblyFIGURE 2-1.  Top Fan Filter AssemblyFIGURE 2-1.  Top Fan Filter AssemblyFIGURE 2-1.  Top Fan Filter Assembly

(continued)



CheckoutCheckoutCheckoutCheckout Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide 2 - 122 - 122 - 122 - 12 30122B120130122B120130122B120130122B1201

(2.3  Top Filter Replacement - continued)(2.3  Top Filter Replacement - continued)(2.3  Top Filter Replacement - continued)(2.3  Top Filter Replacement - continued)

Early HFA II units — install modified new filter assembly, part number 30199

On early HFA II units the top fan filter was originally secured in place with RTV to prevent it from
hitting the vertical motor on the turret.  This filter should be removed and replaced with the filter
housing and filter foam used in current production units.  The procedure to do this is described in
the steps below.

Procedure

1) Remove the patient support assembly (front cover assembly) (3.2).

2) Lay a soft cloth or similar material in the bowl of the HFA II.  This will keep the bowl clean
when performing the following removal steps.

3) Carefully remove the RTV and old filter assembly, exposing the velcro attached to the bowl. 
(In most cases, the RTV can be removed by hand.)

4) Slowly peel off the velcro from around the top fan opening in the bowl.  Some paint may
peel off with the velcro — this is acceptable.

5) Check that the foam gaskets directly behind the upper fan opening do not obstruct the
opening.

6) Modify the new filter assembly as described above for ease of installation.

7) Insert the rear tabs on the modified filter into the fan opening first; then press on the front
tabs to snap the filter assembly into place (see Note below).

Note    Snapping the filter assembly into place may take more force than one might
expect.  Use caution not to excessively flex the bowl.

Newer HFA II units - install modified new filter assembly, part number 30199

1) Remove the patient support assembly (front cover assembly) (3.2).

2) Lay a soft cloth or similar material in the bowl of the HFA II.  This will keep the bowl clean
when performing the following removal steps.
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3) Locate the upper fan plenum and the rectangular filter which covers the opening into the
plenum.  Remove the filter by:

Older Instruments -
The filter is held in place by adhesive.  Simply grasp the filter and pull down.

Newer Instruments -
The filter is held in place with two screws secured to the plenum.  Remove the two screws.

4) Look into the upper fan plenum and locate the metal retaining ring (Figure 2-1).  Use a
small Allen wrench or similar tool to remove the metal retaining ring through the plenum
opening.

5) Use a standard flat screwdriver to push in on the tabs (Figure 2-1) and at the same time pry
the circular upper fan filter assembly away from the bowl.

6) Modify the new filter assembly as previously described for ease of installation.

7) Insert the rear tabs on the modified filter assembly into the fan opening first; then press on
the front tabs to snap the filter assembly into place (see Note below).

Note    Snapping the filter assembly into place may take more force than one might
expect.  Use caution to not flex the bowl excessively.
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3.1 General Instructions

P Table 3-1 is the single source of reference for Removal/Adjustment requirements. 
Whenever a removal procedure is performed, refer to Table 3-1 to determine
which follow-up checks/adjustments are required.

P System interconnect diagrams for the entire instrument are contained in Section 6.

P In addition to the drawings in this section, the parts drawings in Section 7 provide
useful reference for parts identification and identifying relative locations during
removal/replacement procedures.

P References from one procedure to another are shown in the form "(x.x)."
 EXAMPLE:  In the CRT Removal/Replacement procedure, one of the steps is to

"Remove the operator panel (3.4)."  If you need further details for removing the
operator panel, you can refer to Section 3.4, and then return to the CRT removal
procedure for the next step.

P Simple removals that are clearly obvious are not described in this service guide.

P Unless noted otherwise, the steps for replacement (reassembly) are simply the
reverse order of the steps described for removal and are not listed.  Replacement
(reassembly) notes are included as needed.

P All screws and nuts mentioned in the instructions are metric unless noted
otherwise.

P Because the covers interlock with each other, the required sequence for cover
removal is:

1. Front cover
2. Rear cover
3. Operator panel

The covers must be reinstalled in exactly the opposite sequence.  Successful
reassembly requires careful attention to the interlocking points on the covers.

P Some of the motor pulleys are installed with the collar outward, and some with the
collar inward (next to the motor body).  Be sure to make note of the correct
position of the collar before removing the pulley.

P When reinstalling motor pulleys, ensure that there is proper clearance between the
pulley and motor body.  When reinstalling the belt, ensure that the motor belt teeth
are properly meshed with both pulleys.

P The appearance and condition of the bowl's inner surface are critical to the
functionality of the HFA II; work carefully to avoid damaging or dirtying the bowl. 
Do not touch the inside of the bowl unnecessarily.
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P In this service guide, the terms left, right, front and back of the instrument are as
viewed from the patient position, unless noted otherwise.

P Whenever you will be working on the projection assembly with it installed in the
instrument, place a sheet of paper or clean cloth under the projection assembly to
catch any small hardware that you may drop.

P Some of the cable connectors in the instrument may not be keyed.  To facilitate
later reassembly of the instrument, consider labeling each connector during
disassembly.

P Proper cable and wire routing is important.  Before disassembly, observe the cable
routing and locations of the cable ties; then be sure to route the cables exactly the
same during reassembly.  Be sure to replace all cable ties removed during
disassembly.

P Be sure to reconnect all ground wires disconnected during disassembly.  Failure
to do so can cause the instrument to malfunction.

P Certain screws on the projection assembly secure critical alignment of the optical
path.  It is essential that you NOT LOOSEN these screws (see Figure 3-1). 
Alignment of the projection assembly can only be done at the factory using special
equipment.

P After replacement of parts or an assembly, perform a limited operational check of
the associated functions before complete reassembly of the instrument.  After
complete reassembly, perform the full System Checkout (Section 2).

3.1.1 Bowl Identification

Throughout this manual, references are made to the Old Bowl and New Bowl.
Determine whether the instrument is equipped with the OLD BOWL or the NEW
BOWL, then follow the appropriate procedure. 

The new bowl assembly can be identified by the location of the Reflex LED, just below
the Large Fixation Diamond (moved from the left of the Central Fixation LED as in the
Old Bowl).
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Caution — It is essential that you use proper ElectroStatic Discharge
(ESD) precautions when disassembling or handling the instrument
circuitry or circuit boards.  Many components in the instrument are highly
susceptible to static discharge damage.  The Field Service Static Protection
Kit, described in Appendix A, must be used for ESD protection during
service of the instrument.

FIGURE 3-1.  Screws Securing Projection Assembly Alignment

Special Tools / Equipment

Any special tools or equipment required for a procedure are listed at the beginning of
the procedure.
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TABLE 3-1
Adjustment / Check Requirements Following Replacements

This table identifies checks/adjustments that must be made following removal/ replacement
procedures.  The numbers listed under Follow-ups Required are keyed to the Follow-up
Actions listed on the facing page.  For each Assembly Replaced, the follow-up numbers are
listed in the order in which they should be performed, not necessarily in numerical sequence.

Items marked with an asterisk (*) only need to be performed if the assembly is actually being
replaced, not just removed and reinstalled.  All other items need to be performed whether the
assembly is replaced, or simply removed and reinstalled.  Superscript numbers (1) in the table refer
to the Notes on the facing page.

Assembly Replaced Follow-ups Required

• Projection Lamp1 . . . . . . . . . 3, 8, 10, 9, 19, 21, 22,23, 40
• Front Cover Assy . . . . . . . . . 40
• Rear Cover Assy . . . . . . . . . . 40
• Operator Panel Assy . . . . . . . 40
• Drive Housing Assy . . . . . . . 40
• CPU PCB . . . . . . . . . . . . . . . 27, 29, 40

EEPROM . . . . . . . . . . . . . . . 26, 27, 28, 29, 7, 8, 3, 10,
                                               9, 12, 11, 13, 16, 17, 15,
                                               18,19, 20, 21, 22, 23, 40

• Backplane . . . . . . . . . . . . . . 7 40         
• Flash Prom . . . . . . . . . . . . . . 29, 40         
• Motor Driver PCB . . . . . . . . 29,18, 19, 20, 21, 22, 23, 

                                                16,17, 40                        
• Power Supply . . . . . . . . . . . 40
• CRT PCB . . . . . . . . . . . . . . . 2*, 7*, 40
• CRT . . . . . . . . . . . . . . . . . . . 2*, 7, 40
• Touch Screen . . . . . . . . . . . . 7, 40
• Fixation Interconnect PCB . . 40
• CCD Camera . . . . . . . . . . . 14, 5, 16, 17, 40
• Central Fixation LED Assy . . 14, 5, 16, 17, 40
• Projection Assy . . . . . . . . . . . 8*, 3*, 10*, 9*, 12*, 11, 13,

19*, 21*, 22*, 23*,40
• Projection Interconnect PCB 40
• Film Wedge/Motor . . . . . . . . 8, 22*, 23*, 40
• Glass Wedge/Motor . . . . . . . 8, 22*, 23*, 40
• Color Wheel /

Aperture Wheel . . . . . . . . . . 10, 9, 11, 13, 19*, 21*3, 40
                

• Carriage Focus Motor . . . . . . 24, 11, 13, 40
• Shutter . . . . . . . . . . . . . . . . . 8, 40
• Shutter  Motor . . . . . . . . . . . 8, 11, 13, 40

Assembly Replaced Follow-ups Required

• Carriage Focus Motor Belt . . 24, 40
• Horizontal (X-axis)

Turret Motor . . . . . . . . . . . . . 24, 11, 13, 40
• Horizontal (X-axis)

Turret Motor Belt . . . . . . . . . 24, 11, 13, 40
• Vertical (Y-axis)

Turret Belt/Motor . . . . . . . . . 24, 11, 13, 40
• Brightness Detector (PCB)

Green Filter
Blue Filter . . . . . . . . . . . . . . . 4, 11, 13, 18*, 19*, 20*,

21*, 22*, 23*, 40
• Lower Turret . . . . . . . . . . . . 24, 11, 13, 40
• Turret Cable Assy . . . . . . . . . 11, 13, 40
• Chinrest/Headrest

Switch Assy . . . . . . . . . . . . . 40
• Chinrest Y-axis Belt/Motor . . 24, 40
• Patient Support Horizontal

(X-axis) Belt/Motor . . . . . . . . 24, 40
• Chinrest Vertical

Slide and Lead Screw . . . . . . 24, 40
• Chinrest Horizontal Slide . . . 24, 40
• Trial Lens Holder Assy . . . . . 5, 16, 17, 15, 40
• Top Fan . . . . . . . . . . . . . . . . 40
• Bowl IR LED Assy . . . . . . . . 6, 15, 40
• Blue-Yellow

Module / Bowl Plug . . . . . . . 11, 13, 20*, 40
• Bowl . . . . . . . . . . . . . . . . . . 11, 13, 5, 6*, 16, 17, 15*,

                                               18*, 19*, 20*, 21*,22*,
                                                23*,  40    

• Reflex Gaze LED . . . . . . . . . 5, 16, 17, 15, 11, 13, 40
• Bowl Lamp Assy . . . . . . . . . 18, 114, 134, 40
• IR Bowl Plug . . . . . . . . . . . . 40
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Follow-up Actions

1 - Obtain Before and After Light Intensity and Calibration   
    Values (4.8.1)
2 - CRT Adjustments (4.9.5)
3 - Lamp Filament Position Adjustment (4.8.2.1)
4 - Detector Position Adjustment (4.8.2.8)
5 - Trial Lens Holder Alignment (4.9.6)
6 - Bowl IR LED / Cold Mirror Adjustment (4.9.8)
7 - Touch Screen Calibration (4.9.4)
8 - Shutter Calibration (4.8.2.2)
9 - Aperture I - V Calibration (4.8.2.3)
10 - Color Wheel Calibration (4.8.2.4)
11 - Left/Right Home Position Calibration (4.8.2.5)
12 - Focus Calibration (4.8.2.7)
13 - Offset Fixation Calibration (4.8.2.6)
14 - Camera Focus (4.9.7)
15 - Camera Intensity Calibration (4.8.6.3)
16 - Camera Position/Size Calibration (4.8.6.1)
17 - Gaze Monitor Position/Size Calibration (4.8.6.2) 
18 - White Bowl Intensity Calibration (4.8.3.2.1)
19 - White Projector Intensity Calibration (4.8.3.1.1)
20 - Yellow Bowl Intensity Calibration (4.8.3.2.2)
21 - Blue Projector Intensity Calibration (4.8.3.1.2)
22 - Wedge Calibration (4.8.3.3)
23 - Blue Correction (4.8.3.4)
24 - Belt Tension Adjustment (4.9.2)
25 - Patient Support Horizontal Leadscrew Adj. (4.9.1)
26 - Transfer Calibration Constants  (App. G.1)
27 - ID CPU (App. G.2)
28 - Configure Hardware (App. G.3)
29 - Reload Software (App.C)
40 - System Checkout (2.1)

 

NOTES - 

1. Adjustment/calibration not required when projection
lamp is replaced by customer.

2. Only blue calibration required if color wheel is
replaced.  Both white and blue projector calibration
required if aperture wheel is replaced.

3. For Bowl Lamp Replacement, actions 11 and 13 are
required only if projection assy had to be removed for
replacement of bowl lamp(s) equipped with early style
baffles.
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3.1.2 Removal of the HFA II from the Power Table

A number of parts removal and procedures will require that the HFA II instrument be
removed from the power table top prior to accomplishing further removals and assemblies. 
There are currently four variations of power tables used with the HFA II:

P Power Table I - This Power Table did not secure the HFA II to the table top. 
P Power Table II - Some of the Power Table IIs allowed the instrument to be secured to

the power table top.
P HPT3 - The HPT3 has a sliding device mounted to the table top that also secures the

HFA II.
P HPT4 - The HPT4 table has the same slider arrangement that secures the HFA II to the

table as the HPT3.
 

Power Table 1 -

The HFA II is not secured to the power table top.  

Power Table 2 -

1. Lower the power table to its lowest position. 
2. Remove the (4) screws securing the instrument to the power table from

underneath.

Power Table (HPT) 3 and 4 -

1) Remove the patient switch jack from the patient switch connector, located on the
bottom left of the disk drive panel.

2) Lower the power table to its lowest position.
3) Remove the three screws that secure the cover plate to the rear of the slider

assembly. (Removal instructions are provided at the backside of the cover plate.)
4) Remove the cover plate.
5) Pull the slider handle out and position the slider assembly such that the hole in

line with the rail on the left side of the slider (as seen from the front of the HFA II)
aligns with the hole in the left rear HFA II foot.

6) Loosen and remove the screw securing the left rear foot of the HFA II.
7) Position the HFA II such that the patient side of the slider is just beyond an inch

(2.54 cm) from the edge of the table top.  Do not move the slider assembly
beyond this position.

8) Loosen, but do not fully remove, the captive screw securing the front right foot of
the HFA II.  Access to the screw is from the hole on the bottom of the slider
assembly.
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REMOVAL FROM TABLE

3.2 Front Cover Assembly Removal

NOTE  -  As described below, the front cover assembly must first be partially removed to allow
an internal cable and ground wire to be disconnected (step 3) before the cover can be removed
completely.

1) Loosen the two captive 1/4-turn fasteners located along the bottom front of the front
cover assembly or remove the 10-32 X .875" Phillips pan head screws and caged nuts
found in place of some the captive 1/4-turn fasteners (see HFA2-041).

2) Pull the bottom of the front cover assembly out slightly; then gradually lift up on the
front cover assembly while pulling out from the top.  This will free the front cover
assembly from the rest of the instrument.

3) While holding onto the front cover assembly, disconnect the ribbon cable from the
Patient Support Interconnect PCB and disconnect the ground wire from the chassis.

4) Remove the front cover assembly from the instrument.

Replacement Notes:

P Do not over tighten the 1/4-turn fasteners.

P Be sure to reconnect the ground wire to the chassis and the ribbon cable to the Patient
Support Interconnect PCB before attaching the front cover assembly.  Guide the cover
on carefully to avoid pinching the ground wire or the forehead rest drive belt between
cover and chassis.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.3 Rear Cover Assembly Removal

1) Remove the front cover assembly (3.2).

2) Remove the projection lamp access cover.

3) Remove the fan filter door completely (to avoid interference during rear cover
removal).

4) Remove the cables and cords from connector on the back panel.

5) Loosen the two captive 1/4-turn fasteners located near the top of the rear cover assembly
(Note some instruments may have 10-32 X .875" Phillips pan head screws and caged 10-
32 nuts in place of the 1/4-turn fasteners.  You must remove the Phillips screws
completely for the rear cover assembly removal (See HFA2-041).

6) Remove the two screws that were exposed by removing the fan filter door.

7) Remove the three screws located along the bottom and side of the rear cover assembly.

Caution — While the cover assembly is being manipulated in the next
step, be very careful to avoid damaging the neutral density wedges which
are located very close to the top of the cover.  The projection lamp cable
and the heatsink on the CRT PCB also are very close to the cover.

8) Pull the rear cover assembly part way out, disconnect the fan connector, and then
remove the rear cover assembly.

Replacement Notes:

P Remember to reconnect the fan before reinstalling the rear cover.

P Work carefully to avoid damaging the projection assembly by contact with the cover
assembly.

P Be careful of the routing of various cables to prevent them from being damaged by being
pinched between the rear cover assembly and the frame.

P After the unit is reassembled and power is applied, check that the fan is operating.

P Ensure that the Brightness Potentiometer knob moves freely.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.4 Operator Panel Assembly Removal

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).

3) Remove the patient button assembly from the disk drives panel .

4) Remove the drive housing assembly (3.5).

5) Disconnect:

P The large edge connector on the CRT PCB;
P The brightness control potentiometer connector;
P The chinrest switch flex-cable connector from the Motor Driver PCB or the chinrest

filter circuit.  
The connector is identified as P12 on the 29360-1 and 29360-3 Motor Driver PCB,
if it is not equipped with the chinrest filter circuit.  If the 29360-1 and 29360-3
Motor Driver PCB motor board is equipped with the chinrest circuit, the connector
is removed from the P1 connector on the chinrest filter circuit.  For the 46120-1
and 46120-3 Motor Driver PCB, the connector is removed from the P5 connector.
(See Service Bulletin HFA2 - 035(x) for additional information).

P The touch screen ribbon cable from connector JTS on the CPU PCB.

 NOTE  -  In early units, there is also a connector in the touch screen cable along the
left side of the CRT.  DO NOT attempt to separate this connector, as it is held together
by an adhesive-backed reinforcer.  If you attempt to remove the reinforcer, there is a
strong possibility that you will damage the connector and have to replace the cable
and/or touch screen.  Instead, just unfasten the touch screen interconnect cable from
any cable clips holding it to the instrument chassis, and allow the cable to remain with
the operator panel.

6) Remove the disk/tape drive ribbon cables from their clip(s) on the inside of the operator
panel assembly.

7) Remove the two screws located at the two bottom corners on the backside of the
operator panel assembly (Figure 3-2).  These two screws secure the bottom of the
operator panel to the instrument chassis.

8) Loosen the two captive screws, behind the top of the CRT, which are securing the CRT
PCB support bracket to the instrument chassis.  (Hold onto the operator panel assembly
as you loosen the screws, to prevent it from falling.)

9) Remove the operator panel assembly by manipulating it up slightly and to the left while
pulling straight out.
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FIGURE 3-2.  Operator Panel Bottom Mounting Screws

Replacement Notes:

P Be sure to slide the ribbon cables back into their clips.

P Make sure that the patient response button connector module is mounted in the bottom
pan, with its contacts positioned upward, before you reinstall the operator panel
assembly.

P For units equipped with early touch screens, it is recommended that you carry a spare
touch screen interconnect cable, P/N 29616.  In these units, the touch screen connector
along the left side of the CRT is secured by an adhesive-backed reinforcer.  If you ever
need to separate this connector, there is a strong possibility that you will damage the
connector and need to replace the touch screen.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.5 Drive Housing Assembly Removal

1) Remove the patient switch jack from the patient switch connector located on the bottom
left of the disk drive panel.

2) Lower the power table to its lowest position.

3) Perform step 3) or step 4) as required.

P Using both hands, place your fingers along the bottom edge of the drive housing
front panel.

P Attempt to pull both outward and upward to remove the panel. If the panel can be
removed in this manner, proceed to step 5) below.

4) Remove the front panel from around the drive housing assembly in the following
manner:

Caution — This step must be performed carefully to avoid possible
damage to the circuit board on the bottom drive. Refer to Preparing the
HFA II to Remove the Disk Drive Panel Assembly on the following page.

a) From below the instrument, insert a small diameter tool (such as a hex ball driver —
preferably with handle) straight up through the small hole located in the bottom of
the instrument, approximately 1.75" back from the front edge of the bezel (Figure
3-3).  Insert the tool until it touches the plastic tab securing the bottom edge of the
bezel.

Caution — If the tool is inserted with the tip tilted rearward, it may
contact and damage the bottom drive circuit board.

To unlatch the bezel, push the tip of the tool against the latch as you move the
handle of the tool rearward (Figure 3-3).

b) Pull out on the bottom edge of the drive bezel until it separates from the operator
panel.

5) Remove the three screws (two at the top, one at the bottom) that hold the drive housing
assembly in place.

6) Pull the drive housing assembly straight out until the cable connections at the back are
accessible.
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7) Disconnect the cables and power connectors from the drives.

Preparing the HFA II to Remove the Disk Drive Panel Assembly

Caution — With HFA II Power Tables it may be necessary in the
procedure to position the HFA II such that it overhangs the center of
gravity of the table top.  Hold the instrument securely with one hand at
all times to prevent it from falling.  For the Power Table I: DO NOT
move the instrument to the operator end of the table.  The table is designed
to carry the weight of the instrument in the area away from the operator
end of the table.
Most HFA II power tables may have an access hole that allows access to
release the latch securing the disk drive panel without unfastening the
instrument from the table top.  The HPT3 and HPT4 tables may have
access to the rear support screw .

NOTE  -  There are currently four variations of power tables used with the HFA II.  The first is the
Power Table I (100).  This Power Table has a 3 position sliding top and was not available with a
Printrex printer.  The second Power Table is the Power Table 2 (200).  It came with a sliding top
and was available with or without a printer.  The third type of Power Table is the HPT3 (300),
which does not have a sliding table top and was available with or without a printer.  The HPT3 has
a three stage lift mechanism.  The fourth type is the HPT4(400),  table is nearly identical to the
HPT3 with the exception that the lift mechanism is a two stage type. Refer to Section 7 for Power
Table illustrations. 

 
Power Table 1 (HPT 100)

1) Remove the patient switch jack from the patient switch connector located on the bottom
left of the disk drive panel.  

2) Lower the power table to its lowest position and lock the table top into its center position.
(Look for the gate latch beneath the table).

3) Rotate the instrument 90E and carefully position it so that the operator panel side of the
HFA II overhangs the edge of the table top slightly (but not near the operator end of the
table).

Power Table 2 (HPT 200)

NOTE  -  Some Power Table Type 2 may have an access hole in the table top that will allow
removal of the disk drive panel without removing the HFA II from the table. 

1) Remove the patient switch jack from the patient switch connector located on the bottom
left of the disk drive panel.  

2) Lower the power table to its lowest position. 
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3) Remove the (4) screws securing the instrument to the power table from underneath the
table top.

4) Rotate the instrument 90E and carefully position it so that the operator panel side of the
HFA II overhangs the edge of the table top slightly (but not near the operator end of the
table).

Power Table 3 (HPT300)

1) Remove the patient switch jack from the patient switch connector located on the bottom
left of the disk drive panel.  

2) Lower the power table to its lowest position.

3) Remove the three screws that secure the cover plate to the rear of the slider assembly.

4) Remove the cover plate.

5) Pull the slider handle out and position the slider assembly such that the hole in line with
the rail on the left side of the slider (as seen from the front of the HFA II), aligns with the
hole in the left rear HFA II foot.

6) Loosen and remove the screw securing the left rear foot of the HFA II.

7) Position the HFA II such that front end of the slider is just beyond an inch (2.54 cm) from
the edge of the table top.  Do not move the slider assembly beyond this position.

8) Loosen, but do not fully remove, the captive screw securing the front right foot of the
HFA II. Access to the screw is from the hole on the bottom of the slider assembly.

Power Table 4 (HPT 400)

1) Remove the patient switch jack from the patient switch connector located on the bottom
left of the disk drive panel.

2) Lower the power table to its lowest position.

3) If the table top has an access hole to the disk drive panel latch, go to step 3.  If the table
top has no access hole, proceed as follows:

a) Remove the screws securing the instrument to the power table.

b) Rotate the instrument 90E and carefully position it so that the right side (the CRT
side) overhangs the edge of the table top slightly (but not near the operator end of
the table).
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FIGURE 3-3.  Unlatching the Drive Housing Bezel

Replacement Notes:

P Before installing a new drive, verify that it is strapped correctly (Refer to Field Service
Bulletin HFA2-003x.)

P Reconnect the cables to the drives before reinstalling the drive housing assembly.

P Replacement hard disks are preformatted. You will need to load the system software. 
You may need to restore the configuration data.  Notify the customer that they will have
to restore patient data (models 735/740/745/750).

P If it becomes necessary to reformat a hard drive, refer to Appendix L for instructions.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.6 CPU PCB Removal

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).

3) Disconnect the seven cables attached to the front side of the CPU PCB.

4) Remove the eleven screws securing the CPU PCB to the chassis.

5) Pull the CPU PCB out and disconnect the two cables attached to the back of the board.

6) Remove the CPU PCB.

Replacement Notes:

P Reconnect the two cables to the back of the CPU PCB before reinstalling it.

P If you are installing a replacement CPU PCB in the instrument, perform the following
steps:

P Transfer the metal connector plate from the old board to the new board.

P Transfer the EEPROM (cal data) found at location U81 on the 29320-5 CPU PCB, 
U-56 on the 30470 CPU PCB or  at U57 on the 48440 CPU PCB  to the new
board.

P Perform the CPU PCB Identification Procedure (see Appendix G).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.7 Motor Driver PCB Removal

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).

3) Remove all but the top three mounting screws securing the CPU PCB to the chassis.

4) Disconnect the large ribbon cable at the upper right corner of the CPU PCB.

5) Slightly loosen the screw that attaches the left end of the top CPU mounting bracket to
the chassis.

6) Remove the screw that secures the right end of the CPU mounting bracket to the chassis.

7) Gently swing the right side of the CPU outward while guiding the cables at the bottom
rear of the CPU PCB out through their access holes.

8) Disconnect all cables attached to the Motor Driver PCB (don't forget the one attached to
the back of the board).

9) Remove the chinrest filter circuit if the instrument is so equipped.

10) Remove the seven screws securing the Motor Driver PCB to the chassis.

11) Remove the Motor Driver PCB.

Replacement Notes:

P Reconnect the cable to the back of the Motor Driver PCB before reinstalling the PCB.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.8 Power Supply Removal

Caution — On Instruments with the old power supply, it may be
necessary in one of the steps of this procedure to unfasten the instrument
from the power table.  Hold the instrument securely with one hand at all
times to prevent it from falling.  DO NOT move the instrument to the
operator end of the table.  The table is designed to carry the weight of the
instrument in the area away from the operator end of the table.

1) Lower the power table to its lowest position, depending on the table type, either lock the
table top in its center position or the slider to its rear - most position.

2) Remove the front cover assembly (3.2).

3) Remove the rear cover assembly (3.3).

NOTE  -  If the power supply has a cover (slotted or solid) it is the new - style power supply.

4) See Bulletin HFA2 - 043(x) if changing Power Supply styles.

5) Remove the patient button.

6) Ensure that the power cord is disconnected.

7) Disconnect the cable from P10 on the Motor Driver PCB.

Old Power Supply

8) Remove the two screws securing the instrument to the table top or slider.

9) While holding the instrument securely with one hand, tilt it towards its CRT side far
enough to expose the 4 screws that mount the power supply assembly to the instrument
chassis. The instrument can be carefully laid on the table to ease screw removal.

10) Disconnect the power supply fan connector.

11) Remove the four screws securing the power supply assembly.

12) Carefully lower the instrument to the upright position.

New Power Supply

13) Remove the two screws securing the Power Supply Assembly.

14) Lift the connector end of the power supply and carefully maneuver the power supply out
of the side opening in the chassis.  (Watch out for the Fixation Interconnect PCB
mounted on the bowl.)
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15) Disconnect the two large connectors from the power supply.

16) With a screwdriver, unfasten the two AC supply lines and ground wire attached to the
power supply. Note the order of these connections.

17) Remove the power supply.

Replacement Notes:

P Reconnect the three input wires before reinstalling the power supply assembly.

P Loosely install all of the four mounting screws before tightening them.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.9 CRT PCB Removal

1) Remove the operator panel assembly (3.4).

2) Carefully discharge the CRT high voltage to ground and disconnect the high voltage lead
from the CRT.

3) Disconnect:

P the yoke connectors (3 in Kristel, 1 in Z-Axis) from the CRT PCB.

P the connector on the end of the CRT neck.

4) Release and remove the CRT PCB from its four plastic standoffs.

Replacement Notes:

P The CRT anode lead must be routed over the top of the CRT neck.  If the lead passes
under the neck of the CRT, it lays next to the bowl and the electrostatic field around the
lead will attract dust to the inside of the bowl. 

P If installing a new CRT (tube only) see Service Bulletin HFA II - 029(x) and 
HFA II - 070(x).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.10 CRT Removal

1) Remove the operator panel (3.4).

2) Carefully discharge the CRT high voltage to ground and disconnect the high voltage lead
from the CRT.

3) Disconnect:

P the yoke connectors from the CRT PCB.

P the connector at the end of the CRT neck.
 

4) Remove the screw (item 1, Figure 3-4) at each corner of the CRT bracket.

5) Remove the CRT assembly from the operator panel.

6) Remove the four screws (item 2, Figure 3-4) securing the CRT to the bracket.  Be careful
not to lose the washers, and make note of how many washers are used on each screw. 
(The washers adjust the mounted position of the CRT.)

Replacement Notes:

P If installing a new CRT (tube only) see Service Bulletins HFA II - 029(x) and 070(x).

P Anytime the CRT or touch screen is disassembled from the foam gaskets, the CRT and
touch screen viewing surfaces should be carefully cleaned before reassembly.

P Ensure that the foam gaskets for the CRT and touch screen are sealing properly, with no
gaps between them.  

P Tighten the CRT mounting screws enough to compress the foam gaskets slightly for a
good seal but DO NOT OVERTIGHTEN.  If the gaskets are overcompressed, the touch
screen surface will be pressed against the operator panel bezel and the instrument will
malfunction.
Check for adequate clearance by sliding the edge of a business card between the touch
screen surface and the edge of the bezel along the entire perimeter of the bezel.  If
necessary, loosen the two top CRT mounting screws slightly to obtain adequate
clearance.

P Be sure that all of the washers (spacers) are in place on the mounting screws before
securing the CRT to the bracket.

P The CRT must be mounted with its anode connector downward.

P The CRT anode lead must be routed over the top of the CRT neck.  If the lead passes
under the neck of the CRT, it lays next to the bowl and the electrostatic field around the
lead will attract dust to the inside of the bowl. 
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P The connector at the end of the CRT neck is not keyed, so be careful to get it on
correctly.  The key-notch in the connector should be located in the gap between pins 1
and 7 on the tube.

Follow-up Checks/Adjustments:

See Table 3-1.

*  Note — Early touch screens (shown here) are equipped with a short cable that emerges from the left side of the touch screen and
plugs into an interconnecting cable.  Later touch screens have a longer cable which emerges from the right side of the
touch screen and plugs directly into the CPU PCB.

FIGURE 3-4.  CRT / Touch Screen Removal
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3.11 Touch Screen Removal

1) Remove the operator panel (3.4).

2) Carefully discharge the CRT high voltage to ground.

3) Remove the screw (item 1, Figure 3-4) at each corner of the CRT bracket.

4) Remove the CRT assembly from the operator panel.

5) Remove the two screws (item 3, Figure 3-4) holding the touch screen bracket and
remove the bracket.

6) Remove the touch screen.

Replacement Notes:

P Anytime the CRT or touch screen is disassembled from the foam gaskets, the CRT
and touch screen viewing surfaces should be carefully cleaned before reassembly.

P Make sure that the touch surface is facing outward when mounting the touch
screen.  (The touch surface is a thin film laminated to one side of a glass plate. 
This is easily observed by looking at the point where the flex cable exits the touch
screen.)

P Ensure that the foam gaskets for the CRT and touch screen are sealing properly,
with no gaps.

P The CRT anode lead must be routed over the top of the CRT neck.  If the lead
passes under the neck, it lays next to the bowl and the electrostatic field around the
lead will attract dust to the inside of the bowl. 

Follow-up Checks/Adjustments:

See Table 3-1.
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3.12 Fixation Interconnect PCB Removal

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).

3) Rotate the CPU PCB outward in the following manner:

a) Remove all except the top three mounting screws securing the CPU PCB to
the chassis.

b) Disconnect the large ribbon cable at the upper right corner of the CPU PCB.

c) Slightly loosen the screw that attaches the left end of the top CPU mounting
bracket to the chassis.

d) Remove the screw that secures the right end of the CPU mounting bracket to
the chassis.

e) Gently swing the right side of the CPU outward while guiding the cables at
the bottom rear of the CPU PCB out through their access holes.

4) Remove the two screws securing the access panel exposed by moving the CPU
PCB.

5) Remove the cables connected to the Fixation Interconnect PCB.

NOTE: See Bowl Identification (3.1.1) and follow the appropriate procedure.

New Bowl 

6) Loosen the three captive screws securing the PCB to the bowl assembly.

7) Press the tabs outward on each side of the PCB to release it from the Camera
mount.

8) Remove the Central Fixation LED from the Camera Mount by gently pressing
down on the holding tab with a small allen wrench, while pulling out the LED by
the cable. When re-inserting the LED, you must line up the notch on the LED with
the flat portion of the holder. You will hear a click when the LED moves into
position.

9) Loosen the M4 screw at the top of the Camera Mount and remove the two M4
screws at the bottom. If the bowl is still in the instrument, the camera will need to
be removed to access the top screw.

10) Maneuver the Reflex LED holder through the opening in the Camera Mount.

Old Bowl

6) Loosen the three captive screws securing the PCB to the bowl assembly.

7) Remove the Fixation Interconnect PCB.
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Replacement Notes:

Be careful of the routing of various cables to prevent them from being damaged by
pinching between the chassis and the assembly.

Follow-up Checks/Adjustments:

See Table 3-1.

3.13 CCD Camera Removal

This notes below provide a brief overview of the changes that have occurred to the
instrument’s CCD camera, and includes the latest calibration changes (position, size, and
intensity) as reflected in revision A10 software. 

Overview

Camera #1, # 2, and #3 are all the same camera model.   They vary only in how they have
been equipped with lens and/or metal enclosure. The new camera is a completely different
model. 

# New Camera (P/N 47117)

The new camera does not require an enclosure to meet CE certification. It may be used as a
replacement for all other camera types.  Order ONLY the new camera for repair/replacement. 
 
Notes: 1) The new camera can only be used with software revisions A8.02 or greater.

2) The new camera comes equipped with a lens.  This lens must remain on the
    camera or proper image calibration will not be obtained. 

Cut-in for the new camera is as follows: 720-3248, 740-3041, 745-1543, 750-4552

# Camera #1 (obsolete)

This was the first HFA II camera, and was used on models 720, 730, 740, and 750.  The
camera calibration process was identical for all models.

# Camera #2 (obsolete)

This camera was only used on models 720, 730, and 735.  Customers indicated that the
image quality on HFA II models 720 and 730 was grainy and lacked high resolution.  (Models
740, 745, and 750 use and IR source rather than white light to illuminate the CCD array.)
With the release of model 735, a lens with a larger aperture was added to the camera.  The
lens change allowed more white light to illuminate the CCD array.  Two camera part numbers
and two calibration procedures were required.

# Camera #3 (obsolete)

The only change to this camera was the addition of a metal enclosure which housed the
camera electronics. The enclosure was designed to reduce electromagnetic emissions. 

Procedure - All Cameras

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).
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3) Rotate the CPU PCB outward in the following manner:

NOTE: If present (camera # 3), beware of the brass grounding strap, it is very sharp.

a) Remove all except the top three mounting screws securing the CPU PCB to
the chassis.

b) Disconnect the large ribbon cable at the upper right corner of the CPU PCB.

c) Slightly loosen the screw that attaches the left end of the top CPU mounting
bracket to the chassis.

d) Remove the screw that secures the right end of the CPU mounting bracket to
the chassis.

e) Gently swing the right side of the CPU outward while guiding the cables at
the bottom rear of the CPU PCB out through their access holes.

4) Remove the two screws securing the access panel exposed by moving the CPU
PCB.

5) Disconnect the camera cable from the lower-left corner of the Motor Board.

NOTE: See Bowl Identification (3.1.1) and follow the appropriate procedure.

Old Bowl

6) Disconnect the “Central Fixation” cable from the Fixation Interconnect PCB.

7) Make note of the lens setting for reference during reassembly.

8) Remove the two screws securing the CCD camera.

9) Carefully remove the camera through the side of the instrument.

New Bowl

6) Make note of the lens setting for reference during reassembly.

7) Remove the two screws securing the CCD camera.

8) Carefully remove the camera through the side of the instrument.

Replacement Notes:

1) Screw the central fixation LED assembly, removed from the old camera, into the
new camera. (Old bowl only.)

2) Before installing the camera, adjust the lens to the setting noted during camera
removal, but DO NOT secure the lens in position yet with RTV.  (If the original
setting was not noted, or if a new camera is being installed, set the mark on the
lens to align with number 2.)  When the HFA II has been reassembled to the point
where it can be operated, check/adjust and secure the camera focus as described
in 4.9.7, Camera Focus.

P Make sure that the upper-left mounting screw is seated all the way to the bottom of
the slot in the camera bracket before tightening the screw. (Old camera only.)
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P Make sure that the ground wire from the CCD camera is connected to the screw at
the left end of the mounting bracket. (Old camera only.)

Follow-up Checks/Adjustments:

See Table 3-1.

3.14 Central Fixation LED Assembly Removal

Old Bowl

1) Remove the CCD camera (3.13).

2) Unscrew the Fixation LED assembly from the camera lens.

Replacement Notes:

P Before reassembly, check that there is no debris, smudges, or dust on the Fixation
LED assembly optics or on the camera lens.

P Make sure you are installing the correct Fixation LED:  720/730/735 version or
740/745/750 version.

P Refer also to the camera replacement notes in Section 3.13.

New Bowl

The New Bowl has been re-designed to incorporate the Reflex LED and the
Central Fixation LED. Therefore, to replace the Central Fixation LED or the Reflex
LED, the entire Fixation PCB must be exchanged. Refer to Fixation PCB removal
notes in Section 3.12.   

Follow-up Checks/Adjustments:

See Table 3-1.

3.15 Projection Assembly Removal

Caution — The aperture wheel and ND wedges on the projection
assembly are delicate and easily damaged — work carefully!  Any
fingerprints or contamination on the optical area of the film wedge may
necessitate replacement of the wedge; it cannot be cleaned, other than to
blow off any dust.

1) Remove the front and rear covers (3.2, 3.3)
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2) Remove the screw holding the finger guard/baffle plate just behind the film wedge
(Figure 3-5).  Easiest access to the screw is through the hole in the film wedge.

3) Disconnect the cable from the projection lamp.

4) Disconnect the two ribbon cables from P1 and P3 of the Projector Interconnect
PCB.

5) Loosen the chassis-mounted, quarter-turn fastener that secures the projection
assembly at its end closest to the CPU PCB.

FIGURE 3-5.  Removing the Finger Guard/Baffle Plate

6) Remove the two screws located at the top front of the bowl assembly.

• Remove the Yellow Lamp assembly.

8) Rotate the turret assembly to position the turret Y-motor towards the front.

9) Move the aperture wheel/color wheel carriage all the way forward, towards the first
projection mirror.

NOTE  -  Before proceeding with the next step, ensure that your projection mount tool is set
up to match the size of the carriage rails on the projection assembly you are about to
remove.  In the first 100 HFA II units produced, the carriage rails on the projection assembly
are 1/4" diameter, and the outer end of the carriage is stabilized by a spring that is mounted
with two screws.  In later units, the carriage rails are 3/8" diameter, and there is no spring at
the outer end of the carriage.  The projection mount tool can accommodate both rail sizes
(1/4" or 3/8") by rotating the two support stands on the tool by 180E. See diagram in
Appendix A.

10) Lift the projection assembly up and out as you maneuver the turret through the
hole in the bowl assembly.

11) Install the projection assembly on the projection mount tool.
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Replacement Notes:

Check/clean the optics as necessary before reinstalling the projection assembly.

Follow-up Checks/Adjustments:

See Table 3-1.

3.16 Projection Interconnect PCB Removal

1) Remove the front and rear covers (3.2, 3.3).

2) Disconnect all cables connected to the Projection Interconnect PCB.

3) Remove the finger shaft guard (two screws), which mounts to two standoffs on the
Projection Interconnect PCB.

4) Remove the two screws and two standoffs securing the Projection Interconnect
PCB, and remove the board.

Replacement Notes:

P When reinstalling the PCB, loosely install the two PCB mounting screws and leave
off the two standoffs temporarily.  Position the PCB for proper clearance between
the flag and edge detector on the bottom side of the Projection Interconnect PCB
then tighten the screws and install the standoffs.

Follow-up Checks/Adjustments:

See Table 3-1.

3.17 Film Wedge/Motor Removal

Caution — The aperture wheel and ND wedges on the projection
assembly are delicate and easily damaged — work carefully!  Any
fingerprints or contamination on the optical area of the film wedge may
necessitate replacement of the wedge; it cannot be cleaned, other than to
blow off any dust.

1) Remove the front and rear covers (3.2, 3.3).

2) Remove the screw securing the bracket that covers the film wedge motor.

3) Remove the two screws securing the film wedge to the film wedge motor shaft, and
remove the wedge.

4) Disconnect the "Right" (P4) cable from the Projector Interconnect PCB.

5) Remove the four screws securing the film wedge motor to the projection assembly.

NOTE  -   If washers between the motor and the frame are present they must be reinstalled.
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6) Remove the film wedge motor.

Replacement Notes:

P After installing the film wedge on the motor shaft, rotate the wedge and check for
proper clearance of the wedge in the film wedge edge detector.

Follow-up Checks/Adjustments:

See Table 3-1.

3.18 Glass Wedge/Motor Removal

Caution — The aperture wheel and ND wedges on the projection
assembly are delicate and easily damaged — work carefully!  Any
fingerprints or contamination on the optical area of the film wedge may
necessitate replacement of the wedge; it cannot be cleaned, other than to
blow off any dust.

1) Remove the front and rear covers (3.2, 3.3).

2) Remove the two screws and standoffs that mount the finger guard bracket to the
Projector Interconnect PCB.

3) Disconnect all cables from the Projector Interconnect PCB.

4) Remove the two remaining screws securing the Projector Interconnect PCB and
remove the board.

5) Remove the projection lamp assembly.

6) Remove the film wedge.

7) Remove the screw holding the edge detector for the glass wedge.  Push the edge
detector down and away from the glass wedge.

8) Loosen the two setscrews holding the glass wedge to the motor shaft, and remove
the wedge.

9) Remove the four screws securing the glass wedge motor, and remove the motor.

NOTE  -  If washers between the motor and the frame are present they must be reinstalled.

Replacement Notes:

P Route the cable from the glass wedge motor away from the carriage drive pulley
under the Projector PCB to avoid possible contact with the pulley.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.19 Color Wheel / Aperture Wheel Removal

NOTE  -  The aperture wheel can be removed only after the color wheel is removed.

1) Remove the front and rear covers (3.2, 3.3).

2) Disconnect the two large ribbon cable connectors from the Projection Interconnect
PCB.

3) If present, remove the two screws securing the spring at the outer end of the
carriage, as shown in Figure 3-6.  (In the first 100 units produced, the carriage rails
on the projection assembly are 1/4" diameter, and the outer end of the carriage is
stabilized by a spring that is mounted with two screws, as shown.  In later units, the
carriage rails are 3/8" diameter, and there is no spring at the outer end of the
carriage.)

4) Remove the two socket head screws holding the carriage assembly to the carriage
rail block (Figure 3-6).  Carefully remove the carriage and place it on a padded
work surface that will support the color wheel/aperture wheel without damage to
the wheels.

FIGURE 3-6.  Color Wheel/Aperture Wheel Removal
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(3.19  Color Wheel / Aperture Wheel Removal - continued)(3.19  Color Wheel / Aperture Wheel Removal - continued)(3.19  Color Wheel / Aperture Wheel Removal - continued)(3.19  Color Wheel / Aperture Wheel Removal - continued)

Caution — In the next steps, several wavy washers and flat washers will
be released.  Note their relative positions so that you will be able to
reinstall them in the same order as removed.

5) Remove the retaining ring (E-clip) securing the shaft of the color wheel to the
carriage.  Carefully remove the washers, and remove the color wheel.

Aperture Wheel removal:

6) Remove the retaining ring (E-clip) securing the shaft of the aperture wheel to the
carriage.  Carefully remove the washers, and remove the aperture wheel.

Replacement Notes:

Ensure that the washers are reinstalled on the shaft(s) in the same order as removed
(Figure 3-6).

Follow-up Checks/Adjustments:

See Table 3-1.

3.20 Carriage Motor Removal

1) Remove the Projection Interconnect PCB (3.16).

2) Loosen the four screws securing the carriage motor to the projection assembly.

3) Remove the projection assembly, using all necessary precautions (3.15). 

4) Cut any cable ties securing the carriage motor cable.

5) Remove the four loosened screws holding the motor in place, and remove the
motor.

6) Loosen the two setscrews on the carriage motor pulley, and remove the pulley
from the shaft.

Replacement Notes:

P The replacement cable tie(s) for the motor cable must be installed before
reinstalling the projection assembly in the instrument.

P Adjust the belt tension (Section 4).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.21 Shutter Removal

Caution — Handle the shutter carefully!  It is delicate and easily
deformed or damaged.

1) Power on the HFA II.  Note the level of system software at the top left corner of the
MAIN MENU.  A10 or greater software level should be seen.

2) Proceed to Shutter Calibration and perform the following:

a) Select ALIGN SHUTTER.  DO NOT make any further selections.

3) Remove the lamp access door.

4) Loosen the two setscrews that secure the film ND wedge to the motor shaft.  Carefully
remove the film ND wedge.  DO NOT bend or get fingerprints on either of the ND
wedges.

5) Observe the current position of the shutter.  The new shutter will be installed at the same
position.  THIS IS VERY IMPORTANT!

6) Loosen the setscrew that secures the shutter to the motor shaft.
Remove the shutter by slightly angling it while sliding it off the motor shaft.  Use care not
to drop the shutter as the instrument power is on.

Replacement Notes:

P Install the new shutter on the motor shaft in the same position as the existing
shutter was installed.  The shutter hub faces towards the motor as shown in Figure
3-7.  Tighten the setscrew.

P Reinstall the film ND wedge and tighten the setscrews.  Ensure that the flag does
not hit the edge detector during rotation.

P Position the shutter for adequate clearance between the glass wedge and the
projection casting.  Gently bend the shutter, if necessary.

Follow-up Checks/Adjustments:

See Table 3-1.
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FIGURE 3-7. Shutter Installation on Motor Shaft

3.22 Shutter Motor Removal

1) Remove the projection assembly and install it on the projection mount tool (3.15).

2) Disconnect the shutter cable (P6) from the Projector Interconnect PCB (cut the
cable ties if necessary).

3) Remove the two screws securing the shutter motor to the projection assembly, and
remove the motor.

4) Loosen the setscrew securing the hub and shutter to the motor shaft, and remove
them from the shaft.

Replacement Notes:

P Position the shutter for adequate clearance between the glass wedge and the
projection casting.  Gently bend the shutter, if necessary.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.23 Carriage Motor Belt Removal

1) If the Projector Interconnect PCB is at Revision A, remove it (3.16).  If it is a
Revision B or later PCB, it has four holes for access to the carriage motor mounting
screws and need not be removed.

2) Loosen the four screws securing the carriage motor to the projection assembly. 

3) Remove the two small screws securing the belt plate against the belt.

4) Remove the belt.

Replacement Notes:
Adjust the belt tension (Section 4).

Follow-up Checks/Adjustments:
See Table 3-1.

3.24 Horizontal (X-axis) Turret Motor Removal

1) Remove the front and rear covers (3.2, 3.3).

2) Disconnect the "X-Axis" 6-pin connector (P10) from the Projection Interconnect
PCB.

3) Remove the projection assembly and install it on the projection mount tool (3.15).

4) Remove the four screws securing the X-axis turret motor to the projection
assembly.

5) Remove the belt from the motor pulley; then remove the motor.

6) Loosen the two setscrews on the hub/pulley and remove it from the motor shaft.

Replacement Notes:
Adjust the belt tension (Section 4).

Follow-up Checks/Adjustments:
See Table 3-1.
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3.25 Horizontal (X-axis) Turret Motor Belt Removal

1) Remove the projection assembly and install it on the projection mount tool (3.15).

NOTE  -  Before lifting the projection assembly out of the instrument, ensure that your
projection mount tool is set up to match the diameter of the carriage rails (1/4" or 3/8") on
this projection assembly. (See Appendix A.).

2) Carefully slide the X-axis turret motor belt off the large gear at the top of the turret.

Caution — In the next step, three screws are to be removed from the
turret.  On early units, these are buttonhead socket screws, which have a
very shallow socket.  DO NOT use a ballpoint socket wrench on these
screws, as this will strip the heads.  Use a standard hex socket driver
without a ball point, and make sure the wrench is fully seated, squarely in
the screw head.  Also, compounding the difficulty in removing the screws,
on some units these screws were mistakenly secured with permanent-type
Loctite®.

FIGURE 3-8.  Arbor/Turret Removal

3) From the top side of the assembly, locate the hole in the casting that provides
access to the top edge of the turret.  Through this hole, one by one, remove the
three screws that hold the turret in place (Figure 3-8).  (Early units use buttonhead
socket screws; later units use slotted screws.  Do Not interchange screws.)

(As the screws are removed, the X-axis edge detector flag on the turret becomes
loose. Check that the loosened flag does not hit the edge detector and block
rotation of the turret for access to the third screw.)

4) Carefully pull the turret out of its top bearing.

NOTE  -  Be careful to prevent dust or debris from reaching the internal optics of the
turret while the turret is open.
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5) Remove the turret motor belt.

Replacement Notes:
P Check/adjust the horizontal (X-axis) edge detector on the turret before reinstalling

the projection assembly into the instrument.

P Adjust the belt as necessary (see Section 4).

P DO NOT interchange slotted head and socket head turret screws.

P When the three turret screws have been tightened, secure each one with a small
dab of Loctite® No. 222 (see Appendix A for part number).

P When reassembled, manually rotate the turret to check for smooth movement
throughout its normal range.

Follow-up Checks/Adjustments:
Clean the optics.  See Table 3-1.
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3.26 Vertical (Y-axis) Turret Belt/Motor Removal

Caution — Be careful not to damage or dirty the bowl.

1) Remove the Y-axis turret belt from the large pulley.

2) Remove the Y-axis turret belt from the small pulley.

Motor Removal:
3) Remove the two screws securing the Y-axis motor cable bracket.

4) Disconnect the motor cable at the connector.

5) Loosen the two setscrews on the motor pulley and remove it from the shaft.

6) Remove the four screws securing the Y-axis motor to the turret assembly.

7) Remove the Y-axis motor.

Replacement Notes:

Adjust the belt tension (Section 4).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.27 Brightness Detector (PCB) Replacement

1) Remove the front cover (3.2).

2) Rotate the turret to expose two screws securing the Brightness Detector PCB to the
detector assembly (Figure 3-8).

Caution — Do Not loosen or remove the screws that secure the detector
housing to the turret.  If you do, it will be necessary to perform the detector
alignment procedure.

3) Disconnect the detector from its flex cable.

4) Remove the two screws exposed in step 2 (see Figure 3-9).

Caution — Once the Brightness Detector PCB is removed in the next
step, use care to not invert the detector housing, otherwise the small optics
may fall out.

5) Remove the Brightness Detector PCB.

Replacement Notes:

P Use care to not get dirt or fingerprints on the detector optics or on the turret lens.

P If any of the small optics have fallen out of the housing, make sure they are clean
before reinstalling them, and that they are installed in the correct order 
(Figure 3-8).

P The Attenuation Spacer (see Figure 3-9) was Installed in HFA II models beginning
with the following Serial Numbers: 720-4059, 740-5548, 745-2290 and 750-6666.

P Refer to Service Bulletin HFA2-067 for additional replacement notes.

Follow-up Checks/Adjustments:

See Table 3-1.
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3-9 Brightness Detector Removal

3.28 Lower Turret Removal
1) Remove the front cover (3.2).

2) Remove two screws on the side of the lower turret pulley to detach the lower turret
assembly.

Carefully let the lower turret assembly hang by its cable.

Replacement Notes:

P Adjust the belt tension (Section 4).

P Check clearances of Y-motor edge detector.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.29 Turret Cable Assembly Removal

Replacement Notes:

P If a turret cable requires replacement, all three cables must be replaced as an
assembly.

Caution — Before removal of the old cable assembly, carefully note cable
routing and taping.  Failure to properly install the turret cable assembly
will cause turret binding and turret noise.

Follow-up Checks/Adjustments:

See Table 3-1.

3.30 Chinrest/Headrest Switch Assembly Removal

1) Remove the operator panel (3.4).

2) Remove the three screws securing the chinrest switch assembly bracket.

3) Remove the chinrest switch assembly .

Replacement Notes:

Follow-up Checks/Adjustments:

See Table 3-1.
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3.31 Chinrest Y-axis Belt/Motor Removal

Belt:

1) Remove the front cover (3.2).

2) Remove the four screws securing the chinrest motor to the bracket.

3) Slip the belt off over the lip of the chinrest motor pulley.

4) Slip the belt off over the lip of the chinrest pulley.

Motor:

1) Remove the front cover (3.2).

2) Make note of the cable ties holding the cable to the chinrest motor, then cut the
cable ties.  Disconnect the cable at the connector.

3) Remove the four screws securing the chinrest motor to the bracket.

4) Slip the belt off over the lip of the chinrest motor pulley, and remove the motor.

Replacement Notes:

P Adjust the belt tension (Section 4).

P Be sure to secure the connector to the motor body with a cable tie.

P Reattach the ground wire under the motor mounting screw.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.32 Patient Support Horizontal (X-axis) Belt/Motor
Removal

NOTE  -  The headrest drive belt drives the headrest horizontally in sync with the chinrest. 
Anytime the headrest belt is off, if either the headrest or chinrest lead screw is rotated
independently, the headrest and chinrest will become misaligned.

P Remove the front cover (3.2).

P Pull the headrest drive belt (long belt) to move the chinrest horizontal lead screw
nut up against its limit nearest to the X-motor.  (Since the chinrest and headrest
horizontal lead screws are linked by the belt, both lead screws will rotate when the
belt is pulled.)

Belt Removal:

1) Remove the four screws securing the chinrest assembly to the front cover assembly
(Figure 3-9).

2) Lift the chinrest assembly away from the front cover assembly and remove the belt
from the X-motor pulley. 

3) Maneuver the belt downward between the headrest pulley and the front cover
assembly until the belt is free.

Motor Removal:

1) Remove the four screws securing the chinrest assembly to the front cover assembly
(Figure 3-10).

2) Remove the chinrest assembly.

(continued)

FIGURE 3-10.  Removing the Chinrest Assembly
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(3.32  Patient Support Horizontal (X-axis) Belt/Motor Removal - continued)(3.32  Patient Support Horizontal (X-axis) Belt/Motor Removal - continued)(3.32  Patient Support Horizontal (X-axis) Belt/Motor Removal - continued)(3.32  Patient Support Horizontal (X-axis) Belt/Motor Removal - continued)

3) Disconnect the "X-MOTOR" cable (P4) from the Patient Support Interconnect PCB. 
Cut any cable ties holding this cable to the Patient Support Interconnect PCB.

4) Rotate the motor shaft to position the lead screw nut close to the X-motor
(Figure 3-11).

5) Loosen the setscrews holding the lead screw to the motor shaft.

6) Grasp the chinrest and move it away from the X-motor until the lead screw
disengages from the motor shaft.

7) Remove the four screws securing the X-motor to the bracket, and remove the
motor.

FIGURE 3-11.  Disconnecting the X-Motor Lead Screw from the Motor Shaft

Replacement Notes:

P Be sure to reinstall a nylon washer on the motor shaft before attaching the lead
screw.  The lead screw should be seated on the motor shaft all the way up to the
motor body before tightening the setscrews.

P Before installing the belt:
After the lead screw is secured to the motor shaft, rotate the shaft to position the
lead screw nut up against its limit nearest to the motor.  Then set the headrest
horizontal lead screw nut to the same relative position (check for the same amount
of thread showing on both lead screws).

P Adjust the drive belt (Section 4).

P Be sure to reinstall the wire clamp and carefully position the wires to prevent
contact with any of the moving chinrest mechanism (see Figure 3-12 for routing of
cables and locations of cable ties).

Follow-up Checks/Adjustments:

See Table 3-1.
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Note: Dotted line indicates cable lies behind object
shown in foreground.

Note: The cable emerging from base of trial
lens holder must have adequate slack for
lowering the trial lens holder.

FIGURE 3-12.  Trial Lens Assy Cable Routing and Cable Ties
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3.33 Chinrest Vertical Slide and Lead Screw Removal

1) Remove the front cover (3.2).

2) Remove the four screws securing the chinrest assembly to the front cover
(Figure 3-10), and remove the assembly.

3) Remove the plastic chinrest (2 screws).

4) Remove the chinrest cover bracket (2 screws).

5) Turn the pulley on the chinrest X-axis motor to move the chinrest assembly left or
right to gain access to the screws holding the vertical lead screw and vertical slide.

Replacement Notes:

P Before installing the headrest drive belt, set the chinrest and headrest horizontal
lead screw nuts both to the same relative position (check for the same amount of
thread showing on the same side of the lead screws).

P Adjust the drive belt (Section 4).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.34 Chinrest Horizontal Slide Removal

1) Remove the front cover (3.2).

2) Remove the four screws securing the chinrest assembly to the front cover
(Figure 3-9).

3) Remove the two screws holding the trial lens trap.

4) Remove the two screws holding the stationary part of the horizontal slide.

5) Remove the two screws holding the moving part of the horizontal slide.

6) Remove the entire slide assembly out from between the stationary bracket and the
movable bracket of the chinrest assembly.

Replacement Notes:

P Check the tension of the vertical (Y-axis) and horizontal (X-axis) drive belts
(Section 4).

P Straighten the bristles on the trial lens trap brush to position them to the inside of
the slot in the trap.

P Before installing the headrest drive belt, set the chinrest and headrest horizontal
lead screw nuts both to the same relative position (check for the same amount of
thread showing on the same side of the lead screws).

Follow-up Checks/Adjustments:

See Table 3-1.
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3.35 Trial Lens Holder Assembly Removal

1) Remove the front cover (3.2).

2) Disconnect the "TRIAL LENS LEDS" cable (P5) from the Patient Support Interconnect
PCB.  Cut any cable ties securing this cable.

3) Remove the two screws that secure the trial lens holder assembly to the pivot shaft.

4) Cut the cable tie that secures the ground wire and trial lens LED wires to the trial lens
holder assembly.  (The same ground wire will be used with the replacement trial lens
holder.)

5) Carefully manipulate the lower end of the trial lens holder and attached cable out
through the slot in the trial lens trap.

If the pivot block removal is also required, continue as follows:

Caution — A captive steel ball and
compression spring will fall loose as the pivot
block is removed (Figure. 3-13).

6) Hold the pivot block against the main
patient support bracket, and remove the
pivot screw from the trial lens holder
(Figure 3-13).

7) Once the pivot screw has been removed,
slowly raise the pivot block and catch the
steel ball and compression spring as they
are released.

Replacement Notes:

P Note: The new zero degree lens holder
cannot be interchanged with the original
eight degree lens holder, and can only be
used in conjunction with the new bowl
assembly. The new bowl assembly can be
identified by the location of the Reflex
LED, just below the Large Fixation
Diamond (moved from the left of the
Central Fixation LED).

P Be sure that the steel ball and
compression spring are in place before
securing the pivot block.

FIGURE 3-13.  Pivot Block Removal

P Make sure that the curved washers are positioned on the pivot screw with the correct
side against the flat washer (Figure 3-13).

P Before reinstalling the trial lens holder assembly in the patient support assembly, check
for proper operation of the edge detector flag when the trial lens holder is raised and
lowered.  Ensure that the compression spring that holds tension against the flag is not
overcompressed and preventing proper movement of the flag.
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P Before reinstalling the front cover, lift and lower the trial lens holder several times to
check that it operates properly and that the wires to the trial lens holder are not catching
or rubbing against the cover.

P Refer to section 4.9.6 for Trial Lens Holder information.

Follow-up Checks/Adjustments:

See Table 3-1.

3.36 Top Fan Removal

PREVIOUS  STYLE (Two Types) Refer to 7-16.

1) Remove the front and rear covers (3.2, 3.3).

2) Remove the projection assembly (3.15).

3) Unplug the fan cable.  For reference during reassembly, notice how the fan
wires are routed around the flange of the fan and through the narrow slot in
the inner edge of the fan housing, to prevent the wires from being pinched.

4) Remove the foam cover from over the rectangular fan access hole in the front
of the chassis.

5) Remove the four screws securing the fan in its plastic housing.

6) Manipulate the fan out through the access hole.

CURRENT STYLE  Refer to 7-16

1) Remove front and rear covers (3.2, 3.3)

2) Unplug the fan cable.

3) Remove the two screws attaching the fan bracket to the chasis.

Replacement Notes:

P Make sure that the fan wires are positioned in the narrow slot in the edge of
the plastic fan housing, and that they are not pinched when the fan mounting
screws are tightened.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.37 Bowl IR LED Assembly Removal

NOTE  -  Before removing the left or right bowl IR LED assembly, refer to the Bowl IR
LED Adjustment procedure in Section 4.  The position of the cold mirror must be marked
before the IR LED assembly is removed.

1) Remove the front and rear covers (3.2, 3.3).

2) Remove the tape holding the IR LED assembly wires to the outside of the
bowl, and unplug the connector.

3) For the right-hand bowl IR LED, slide the connector and wires out towards the
front, between the bowl and the rubber gasket that seals between the baffle
and the bottom of the bowl.

4) OLD BOWL: Remove the two screws holding the left/right IR LED assembly
to the outside of the bowl.

NEW BOWL: Remove the two screws holding the IR LED clamps to release
the IR LED assembly.

5) If the IR source is to be replaced, cut the RTV to release the IR source from its
mounting flange.

Replacement Notes:

P Make sure that the rubber gasket is sealing against the bowl after the
replacement bowl IR LED assembly has been installed.

P If only the LED is being replaced on the Old Bowl, DO NOT apply RTV to
hold the new LED in place until installation and adjustment of the LED have
been completed.  When ready for the RTV, squeeze some out onto a piece of
waste paper and allow it to become tacky and thicken slightly before you apply
it.

P Tighten the left/right IR LED mounting screws only finger tight until after
adjustment has been performed.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.38 Blue-Yellow Module / Bowl Plug Removal

This procedure is for removing the Blue-Yellow module in units equipped with the
Blue-Yellow feature, or the Blue-Yellow bowl plug in units not equipped with the
Blue-Yellow feature.

1) Remove the front and rear covers (3.2, 3.3).

2) Remove the projection assembly (3.15).

3) Remove the two screws and washers securing the Blue-Yellow module or
Blue-Yellow bowl plug to the frame.

4) Lift out the Blue-Yellow module or bowl plug from the top of the bowl.

5) For units with the new bowl, the Blue/Yellow plug snaps into place.

Replacement Notes:

Follow-up Checks/Adjustments:

See Table 3-1.
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3.39 Bowl Removal

Caution — Be careful not to damage or dirty the bowl.

1) Remove the front and rear cover assemblies (3.2, 3.3).

2) Remove the projection assembly (3.15).

3) Remove the blue-yellow module (if so equipped) or blue-yellow bowl plug
(3.38).

4) Remove the four screws securing the front of the bowl to the chassis.

5) Disconnect:

P The ribbon cable on the Fixation Interconnect PCB.

P Camera cable from the lower-left corner of the Motor Driver PCB. 
(This is the cable from the camera PCB.)

P The power Connector on the backside of the Motor Driver PCB.

6) At the left end of the bracket that mounts the CPU PCB to the instrument
chassis, unfasten the ground wire that comes from the cameras equipped with
the metal housing. 

7) Remove the screw that secures the chassis end of the ground wire that comes
from the right-hand bowl lamp assembly.

8) Remove two screws securing the left end of the air baffle located below the
bowl.

Caution — In the next step, watch closely to prevent the camera from
catching on cables behind the bowl and the IR LEDs from catching on the
lower front baffles.

9) Flex the baffle and rubber seal outward.  While holding out on the baffle, lift
the bowl until it clears the chassis on the left side, then move the top of the
bowl outward and lift it out of the instrument.

10) If a new bowl is going to be installed, note how the wires are routed and taped
on the old bowl before you begin stripping it.

Replacement Notes:

P A replacement bowl comes completely stripped.  (See procedure 3.42 for
installation of a new IR bowl plug on models 720/730.)

P On a replacement bowl, secure the wires to the backside of the bowl as they
were on the original bowl.
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P Make sure the foam gaskets are properly seated between the bowl and the fan
housing of the top fan.

P When reinstalling the bowl, carefully guide the end of the camera past the DC
power harness in the instrument chassis.

Replacement Notes:
Follow-up Checks/Adjustments:

See Table 3-1.

3.40 Reflex Gaze LED Removal

OLD BOWL:

1) Remove the bowl assembly (3.39).

2) Disconnect the reflex gaze LED cable from the Fixation Interconnect PCB.

3) Untape the reflex gaze LED cable from the bowl.

4) Cut the RTV and remove the LED.

NEW BOWL:

The Reflex Gaze LEDs on the New Bowl are part of the Fixation Interconnect PCB.
(See Fixation Interconnect PCB removal, Section 3.12)

Replacement Notes: (Old Bowl Only)

P Make sure the LED is fully seated in the hole and apply RTV to hold it in
place.  (Squeeze the RTV onto a piece of waste paper and allow it to become
tacky and thicken slightly before you apply it.)

Follow-up Checks/Adjustments:

See Table 3-1.

NOTE  -  The reflex gaze LED is used in models 720 and 730 for additional eye
illumination helping differentiate the iris and pupil in the video insert (for patients with a
dark iris).  In the 740, 745 and 750, the reflex gaze LED is used to monitor gaze tracking.
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3.41 Bowl Lamp Assembly Removal

Early Units:

On early units the baffle was attached to the Bowl Lamp Assembly and could not be
removed through the opening in the bowl.

1) Remove the bowl (3.39).

2) Unplug the bowl lamp cable from the Fixation Interconnect PCB.

3) Untape the bowl lamp cable from the bowl, then unfasten the bowl lamp
assembly from the bowl (2 screws).

Later Units:

1) Remove the front cover assembly (3.2).

2) Remove the rear cover assembly (3.3).

3) Loosen 4 screws to relax the bowl.

4) Unplug the right/left bowl lamp connector from the Fixation Interconnect PCB.

5) Remove the tape securing the bowl lamp cable to the bowl.

6) Remove the hex head screw securing the ground cable to the frame.

7) Remove the two hex head screws (inside the bowl) securing the lamp
assembly to the bowl.

8) For Right Bowl Lamp:  Remove the complete lamp assembly by lifting up
and maneuvering it out from the front of the instrument, between the bowl
and frame.
For Left Bowl Lamp:  Remove the complete lamp assembly by lifting up and
maneuvering it out from the back of the instrument, between the bowl and
frame.

Replacement Notes:

P The Bowl Lamps must be replaced in pairs only.

P Be sure to tape the wires of the replacement bowl lamp to the back of the
bowl.

P For the later style bowl lamp assemblies, during reassembly, be sure the lamp
baffle is in the correct position before tightening the hex head screws.  The tab
on the baffle should be pushed all the way forward.

P The baffles for the New Bowl snap into place.

Follow-up Checks/Adjustments:

See Table 3-1.
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3.42 IR Bowl Plug Removal/Installation/New Bowl
Identity

Normally, removal/installation of the IR bowl plugs is done as part of bowl
replacement on the models 720/730/735; in that case, the bowl has already been
removed from the instrument.

Old Bowl:

1) From the backside of the old bowl, remove the two screws holding the
left/right bowl plug assembly (plug and flange) to the outside of the bowl.

2) Cut the RTV as necessary to remove the old bowl plug from the flange.

3) Reattach the flange to the bowl.

4) Insert a new bowl plug into the flange, and rotate the plug until its contoured
tip is flush with the inner surface of the bowl.  Holding the plug in place, apply
RTV to secure the plug to the flange.  (Squeeze the RTV onto a piece of waste
paper and allow it to become tacky and thicken slightly before you apply it.)

New Bowl:

1) Remove the two screws holding the IR Illumination Plug Bracket to the bowl

2) When installing the IR Bowl Plug, you must rotate the plug until it’s contoured
tip is flush with the inner surface of the bowl before tightening the screw that
holds it to the bracket 

Replacement Notes:

Follow-up Checks/Adjustments:

See Table 3-1.
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3.43 Quarter-Turn Fastener Replacement

The 1/4-turn fastener consists of a 1/4-turn stud and an anchor.  The stud is commonly
captured in place by a small plastic washer.  The anchor is held in place by an
internal, spring-loaded tab at the upper (outer) end of the anchor.

If it becomes necessary to replace the anchor, proceed as follows.

To remove the anchor:

1) Insert a 1/4"-wide screwdriver blade into the two small slots in the spring-
loaded tab at the upper end of the anchor.

2) Push in on the tab with the screwdriver and turn it 1/8 turn
counterclockwise, to latch the tab in its install/remove position.  Remove the
screwdriver and push the anchor out towards the front.

To install the anchor:

3) Make sure that the spring-loaded tab inside the anchor is latched in its
install/remove position (1/8 turn counterclockwise), then insert the anchor into
its hole in the assembly.

4) Insert a 1/4"-wide screwdriver blade into the two small slots in the spring-
loaded tab.

5) Push in on the tab with the screwdriver and turn it 1/8 turn clockwise to its
anchored position.  Remove the screwdriver and check that the anchor is
properly secured in place.
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4.1 Introduction

This section contains the procedures for adjustment and calibration of the HFA II.  It is
important that you use Table 3-1 in Section 3 to determine when
adjustments/calibrations are required following removal/replacement of various parts
and assemblies of the HFA II.

The information contained here reflects the latest revision level of software as of the
time of this writing.  Always check your Field Service Bulletins for possible subsequent
changes to these procedures.

Calibration and Adjustment Flow Chart
The flowchart shown on the following page provides an overview of all required
instrument calibrations and adjustments.  Additionally, each block contains the section
number in this manual where detailed procedures can be found for that specific
calibration or adjustment.

Calibration/Diagnostics Access, Diagnostics Menu, and Calibration Menu selections are
all software options.  That is, each of these blocks is available via a menu screen. 
Whereas, the Other blocks are all mechanically related adjustments and are not
available via software.

NOTE:  The Other blocks, labeled Trial Lens Holder, Camera Focus, and Bowl IR
LEDS/Mirror, are mechanical adjustments that must be checked/performed prior to
performing the related software calibrations of Position and Intensity.
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NOTE: Push the Tool
Stand with your finger as
shown or use the Fore
Head Rest Clip Tool as
shown in the Appendix. 

4.2 Related Procedures

4.2.1 HFA II Calibration and Service Guidelines

NOTES:
1. Various procedures within the Adjustment/Calibration section make reference to

HFA II White Light Verification Data Printouts.  How these printouts and other
required service paperwork are utilized on an HFA II service call are described
in Section 1.  Section 1.3.2 (Three Steps to Completing an HFA II Service Call)
and Section 1.3.3 (HFA II Field Service Paperwork Requirements) provide a
basic approach to servicing the HFA II and the required paperwork needed to
complete the call. 

 2. Following any calibration procedure that has calibration values stored in the
EEPROM, storage of the new values must be verified by cycling the power off-on
before you perform final system checkout.  If values obtained during calibration are
not within the expected range, those values are held only in temporary storage and not
written to the EEPROM.  When power is turned off, these values are erased and
calibration reverts to its old status.

There are several calibration procedures that require the tool stand to be placed on the
chin rest (see Figure 4-2).  Once the tool stand has been installed, ensure that the metal
standoffs touch the forehead rest when performing the indicated calibration.

FIGURE   4-2.  Proper Tool Stand Positioning
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4.3 Calibration / Diagnostics Access

Access to the HFA II calibration and diagnostics menus is password protected.  The password
is proprietary and should be carefully protected.

To initiate access to the calibration and diagnostics functions, perform the following:

C From the instrument's Main Menu, select System Setup.
C Select Additional Setup.
C Select Diagnostics.
C When the ten-key pad appears, type in the password.  Then select [Enter].

4.4 Show Dialog

Pressing the Show Dialog button will display a ten-key pad.  This selection is left over from
Development.  Pressing [Enter] will return to the previous menu. 

4.5 System Log

The System Log option enables the Service technician to either print or clear the System Log. 
Refer to Appendix J for a detailed description of the System Log and its uses.

Print System Log — This selection prints out the log.
Clear System Log — This selection clears (erases) the log.

4.6 Database

The database selection provides a number of utilities that can be used by the Service
technician when problems such as data loss or corruption have occurred to the patient
database.  The database utilities are accessed via the Calibration and Diagnostics menu,
however, they have nothing to do with actual instrument calibration and adjustment.  As a
convenience, Appendix K has been developed to describe each utility and their use in
correcting database related problems.  Please refer to Appendix K for additional information.

4.7 Video Test Pattern
This option allows the Service technician to display a test patten on the CRT.  The test pattern
may be used when performing CRT alignment and symmetry adjustments.  There are options
to display the pattern for two minutes or one hour.  Cycling power is OK.
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4.8 Calibration

The Calibration main menu is the principle, or main menu for performing instrument
verification and calibration.  The menu consists of the following selections:

C Verification — Used to verify the Before and After light intensity calibration.
C Mechanical — Used to calibrate the projection and turret assemblies.
C Intensity — Used to calibrate the spot and bowl intensities.
C Print Cal Values — Used to print out the EEPROM settings and wedge values.
C Miscellaneous — Used only by Manufacturing.
C Camera — Used to calibrate the CCD camera and gaze illuminators.

4.8.1 Verification  (Obtaining Before and After Light Intensity
Calibration Values)

4.8.1.1 Intensity / Spot Ratio

Purpose

The purpose of this procedure is to determine the current state of the instrument light intensity
calibration, both before and after servicing the instrument.  The before and after information is
compared to determine if the instrument has had any significant light intensity calibration shift
during service.

Special Tools/Equipment Required

P Soligor Light Meter Kit
P Digital Multimeter, Fluke 8060A or equivalent
P Bowl Shroud
P Small Flashlight

Prerequisites

P All white intensity related calibrations must be performed with dim room light.  The
dimmer the instrument light, the darker the room must be.  Because of the very low blue
light levels, blue-yellow calibration requires total darkness.  (Use a small flashlight
occasionally to read meters, etc.)
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Procedure

NOTES:
1. You will print out all values obtained during this procedure.  All values are

automatically recorded on the HFA II Light Intensisty Verification Data printouts
(Before service or After service, as appropriate).

2. If the service call requires both Before and After verification of the light intensities, a
Calibration Shift Worksheet must be completed to determine the difference or ‘shift’ in
light intensity.  Refer to Appendix I, Service Forms. 

Preparation:

Depending on the instrument model, perform the Preparation steps For Models 730 –
750 or For Model 720.  (The model 720 does not offer the foveal threshold test; to
acquire values surrounding the foveal area a 10-2 SITA test must be run.)  These two
tests provide a quick reference for determining an instrument’s light intensity quality.

For Models 730 – 750

1) Select a threshold patient test and turn on foveal threshold.  Start the test, obtain your
foveal threshold value, pause the test, and then select the Print icon.  Your foveal value
will be printed out.  Label this printout either Before or After (as required).   Save this
printout, as you will return it with your instrument repair paperwork.

For Model 720  (This test will take approximately three minutes to run.)  

NOTE:  You can print partial after Primary prints.

2) Select the 10-2 test from the main menu (or go into Show Test Library, select
Threshold, then 10-2).

3) In the Patient Data screen, enter your birth date, then select Proceed.

4) When the 10-2 test comes up, select Change Parameters, set Test Strategy to
Sita-Fast, and then press Selection Complete.

5) Start the test.  With patient response button in hand, position yourself on the chin rest. 
With both eyes open and fixating on the yellow target, complete the test.

6) The test will take about 2 to 3 minutes to complete.  When finished, you will hear two
beeps and the test results will be displayed.

7) Select the Print Icon and print the results, but do not save them to disk.

8) The four dB numbers nearest fixation (center of field) should be the highest values. 
Compare these numbers as you would with the Foveal Threshold values you receive on
Models 730 – 750.  Label this printout either Before or After (as required).   Save this
printout, as you will return it with your instrument repair paperwork.
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Setup:  (for all HFA II models)

1) Set up the Soligor light meter on the HFA II and zero out the meter (Appendix A).  (For
the Before Service readings, leave all covers on and cover instrument with bowl shroud.)

2) Set the light meter to position 1.

3) From the Main Calibration menu, select VERIFICATION, then INTENSITY/SPOT
RATIO.

4) Select either BEFORE or AFTER, as appropriate.

NOTE:  The Mfg and QA selections are for manufacturing use only.  Selecting either of 
these two buttons will set tolerance values which are much tighter than those required for
field service evaluation.

5) Set up the instrument as follows to calculate the foot-lamberts for you:

NOTE:  The Auto Verify and Spot Ratio selections are only used in manufacturing. The
Read P Factors use is described in Appendix A 2.1.9.

a) Select P1, P2 and P3, and enter the P1, P2 and P3 factors from your Soligor
Meter.   Select P3B, P3Y and P3F if your light meter has these factors, otherwise
enter the BYP3 factor on your meter for P3B and enter the P3 factor for P3Y and
P3F.

b) Select METER and enter your light meter serial number.

White Spot Intensity Verification:

6) Select WHITE, then #31/0dB.  A ten-key pad appears on the screen.

NOTE:  Allow the projection lamp to remain lit for at least 3 minutes before proceeding to
the next step.

7) Position the light meter roughly on the projected spot, then maximize the reading by
positioning the chinrest via the chinrest control switch.  (First left/right, then up/down,
then refine with left/right again.  If you subsequently move the light meter accidently,
repeat this step in order to remaximize the meter reading.)

8) Enter the voltage reading via the ten-key pad and select [Enter].  The calculated foot-
lamberts will be displayed next to #31/0dB.  Also displayed is the tolerance for each
reading.  If an asterisk (*) appears, this indicates a reading that is out of tolerance.

9) Select #32/4dB and enter the voltage reading via the ten-key pad.  Repeat the same
procedure for selection #33/9dB.

10) Switch to meter position 2 on the light meter and repeat the procedure for selection
#34/14dB and then #35/19dB.

11) Switch to meter position 3 on the light meter and repeat the procedure for selections
#36/24dB, #37/29dB, and #38/34dB.  (#39 is not used at this time.)
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White Bowl Intensity Verification:
12) Select #61/BOWL.  The bowl lamp warm-up period will begin.  (You may cancel from

the warmup period when the voltage stabilizes at >20%.)

After the warmup period ends or when the voltage reading has stabilized:

13) Enter the voltage reading via the ten-key pad.

14) If the HFA II is equipped with the Blue-Yellow option, proceed to the Blue Spot Intensity
Verification below.

If the HFA II is NOT equipped with Blue-Yellow option, select PRINT to print out the
HFA II White Light Verification Data printout.  Then proceed to Cal/Wedge printout
below.

Blue Spot Intensity Verification:

15) Select BLUE/YELLOW, and then #62/0dB.

16) Ensure that the light meter is set to position 3.

17) Position the light meter on the projected spot, then maximize the reading by positioning
the chinrest via the chinrest control switch.  (First left/right, then up/down, then refine
with left/right again.  If you subsequently move the light meter accidently, repeat this
step in order to remaximize the meter reading.)

18) Enter the #62/0dB voltage reading via the ten-key pad on the screen and select [Enter]. 
The calculated foot-lamberts will be displayed.  Also displayed is the tolerance for each
reading.  If an asterisk (*) appears, this indicates a reading that is out of tolerance.

19) Repeat the procedure for each of the selections #63/3dB thru #65/13dB.  (#66 and
#67 are not used at this time.)  

Yellow Bowl Intensity Verification:

20) Select BLUE/YELLOW and select BOWL.

21) Allow 3 minutes for lamp warm-up and ensure that the light meter is set to position
3.

22) Enter the BOWL voltage reading via the ten-key pad on the screen.

23) Select DONE and then PRINT BOTH  to print out both the HFA II White Light and Blue-
Yellow Light Verification Data printouts.  Then proceed to Cal/Wedge Printout below.
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Cal/Wedge Printout:

1) From the Main Calibration menu, select PRINT CAL VALUES.

2) On a Printrex printer, the printout will always be done on a single sheet.  To get the
printout on a single sheet with an HP printer, take the printer off-line and press Form
Feed.

3) Proceed to Evaluating Results and evaluate the HFA II Light Verification Data printouts
and Cal/Wedge printout results as indicated below.

Evaluating Results

NOTE:  An “Asterisk” flags reading out of cal.

Evaluating White Light Verification Data Printout Results:

P Projector Voltage must be less than 10 volts.

P Spot Positions and Background (Bowl):

• All must fall within the confines of the table.

• The dB Spread can be no more than 1.0 dB.

Evaluating Blue-Yellow Verification Data Printout Results:

P Spot Positions and Background (Bowl):

• All must fall within the confines of the table.

• The dB Spread can be no more than 1.5 dB.

Evaluating Cal/Wedge Printout:

The values on the cal/wedge printout must fall within the ranges indicated in Appendix H,
H.1, #7 and #8. Table H1 - 1.

4.8.1.2 Exerciser

The Exerciser enables the Service technician to move the instrument’s motors individually or
in conjunction with one another.  For additional details, refer to Section 5, Troubleshooting.
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4.8.1.3 QA Tests

The Q/A Tests option enables the Service technician to manually select various aperture sizes
and intensities to be presented in the bowl.  Each test number is unique as to its size, intensity
and location in the bowl.  For additional details, refer to Section 5, Troubleshooting

4.8.2 Mechanical

4.8.2.1 Projector

Purpose

This procedure is designed to position the filament of the projection lamp so that the pro-
jected light becomes as uniform as possible across its area of illumination.  The so-called Y-
position of the filament is adjusted in this procedure; the X- and Z-positions are preadjusted at
the factory and are not field adjustable.

Special Tools/Equipment Required

P +3.0Diopter to +3.5 Diopter Trial Lens

Procedure

1) From the Mechanical Calibration menu, select PROJECTOR.

2) Hold a +3.0D to+3.5D trial lens in front of the turret lower lens so that the projected
light passes through the lens and into the bowl.

3) Adjust the projection lamp adjustment screw (Figure 4-3) with a 2mm Allen as needed
to center the projected filament image.

FIGURE  4-3.  Lamp Filament Position Adjustment
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4.8.2.2 Shutter

Purpose

This procedure ensures that the shutter is positioned correctly in the open and closed
positions, and that it operates silently.  (To avoid damage to the shutter, it should be
calibrated as early in the calibration process as possible.)

Procedure

1) Make sure that the initial shutter adjustment is correct (the shaft is engaged through the
shutter, and the shutter is approximately centered between the hub and the casting).

2) From the Mechanical Calibration menu, select SHUTTER and then CLOSE SHUTTER.

3) Using the UP and DOWN icons, position the shutter so that it is either flush with the boss
edge or one step past the boss edge (see Figure 4-4).  DO NOT position the shutter
below the boss edge.

NOTE:  When positioning the shutter, ALWAYS select FLASH after any movement
command.  For example if UP 1 Step is selected, then select FLASH and observe the shutter
reaction.  DO NOT make multiple movement selections without selecting FLASH after each
selection, as this will create shutter calibration errors.

When the shutter has been correctly positioned, and is then flashed, it should be
completely silent; no tapping or ticking sounds should be heard.

4) When the shutter is positioned correctly, select STORE.

FIGURE  4-4.  Shutter Positioning in Calibration
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5) Verify that the printer is on-line, then print the CAL values.  Verify that the shutter value
is between 120 and 220.

If the stored shutter value is out of range, loosen the shutter setscrew and reposition the
shutter on the motor shaft as follows: (Removal of the film ND wedge may be required. 
If removed, make certain the setscrews are retightened when reinstalled.)

a) If the Cal value is greater than 220, mount the shutter slightly higher (further
clockwise) than previously positioned.  Retighten the setscrew.

b) If the Cal value is less than 120, mount the shutter slightly lower (further counter-
clockwise) than previously positioned.  Retighten the setscrew.

c) Repeat steps 3, 4 and 5a or 5b, until the shutter value is within the specified range.

6) Verification:  Proceed to the Motor Exerciser menu and exercise the film ND wedge for
100 iterations.  Then exercise the shutter (with the lamp OFF) for 100 iterations.  The
shutter should operate silently.

4.8.2.3 Aperture

Purpose

This procedure is designed to ensure that all five holes in the aperture wheel are properly
centered relative to the light path.

Special Tools/Equipment Required

P Pencil
P Small Piece of Self-Stick Note Paper

Procedure

1) Dim the room lighting to enable a better view of the stimulus.

2) From the Mechanical Calibration menu, select APERTURE and then LENS BASED.

NOTE:  Currently, the GRID BASED selection is used only in manufacturing and requires a
special tool.

3) On the patient side of the aperture wheel (Figure 4-5), locate the reflected image of the
III stimulus.

4) Using the STEP icons, rotate the aperture wheel until the reflected image and the III hole
match (the light passes directly through the size three hole), then select STORE.
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FIGURE  4-5.  Aperture Wheel

5) Make a penciled cross on a small piece of self-adhesive note paper and stick it into the
bowl such that the penciled cross is in the center of the III spot.

6) Select aperture I; position the spot on the penciled cross using the STEP icons (UP
= left, DOWN = right); then select STORE.

7) Repeat step 6 with all the other apertures. (II,IV,V)

4.8.2.4 Color

Purpose

This procedure is designed to ensure that all holes in the color wheel are properly centered
relative to the light path.

Procedure

1) If the rear cover is on the instrument, remove the projection lamp access cover.

2) From the Mechanical Calibration menu, select COLOR, and note that the Clear 1 color
wheel filter is initially selected.

3) Observe the position of the hole in the color wheel in relation to the spot of light striking
the wheel. 
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4) Using the pads on the screen, adjust the color wheel position UP or DOWN until the
hole in the color wheel is centered within the spot of light; then press STORE.

5) Repeat steps 3 and 4 for each of the other color wheel filter selections (Clear 2, Blue,
Red, Yellow).

4.8.2.5 Right / Left Home

Purpose

This procedure is designed to establish the initial X-Y positioning (home position) of the
projected spot.  The HFA II perimeter requires two separate home positions: one for the right 
eye, one for the left eye.

Procedure

1) From the Mechanical Calibration menu, select RIGHT HOME.

2) Center the stimulus spot on the central fixation hole by using the Y (Up or Down) icons
or X (Left or Right) icons; then select STORE.  Select DONE.

3) Repeat step 2 in the LEFT HOME mode, then return to the Mechanical Calibration
menu.

4.8.2.6 Offset

Purpose

This procedure is designed to ensure that the stimulus is in the exact center of the offset
fixation LEDs (diamond.)

1) From the Mechanical Calibration menu, select OFFSET.  This causes the offset fixation
LEDs to illuminate, and the size III stimulus to be projected in the center.

2) Using the Y (Up or Down) or X (Left or Right) icons, position the spot at the center of
the fixation target LEDs, then select STORE.
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4.8.2.7 Focus

Purpose

This procedure is designed to ensure a sharp focus at the center of the bowl.

Procedure

1) From the Mechanical Calibration menu, select FOCUS.

2) Using the BACK/FORWARD icons, bring the spot into sharp focus, then select STORE.

NOTE:  If you first rotate the glass wedge to partially dim the projected spot, you may find it
easier to discern the point of sharpest focus.

3) Use the UPPER CALIBRATION/LOWER CALIBRATION to verify focus in other than
central positions.  (Use this opportunity to check for "halo" around the spot — a sure
sign of dirty optics.)

4.8.2.8 Detector

Purpose

Normally, detector position check/adjustment is required any time you have removed or
replaced the detector PCB assembly, the detector housing, or the turret lower lens assembly.

Detector position is adjusted to assure that the maximum amount of light will be sensed by
the detector.  The alignment of the detector is critical.  The HFA II uses only one detector to
determine both spot and bowl intensity.

Special Tools/Equipment Required

P Brightness Detector Alignment Target

Procedure

1) Remove the Brightness Detector PCB (3.27).

2) While holding a clean lens tissue below the opening in the detector housing, tip the
housing upward and tap it lightly so that the filter, glass window, and wavy washer drop
out of the detector housing onto the tissue (Figure 4-6).

3) Insert the brightness detector alignment target into the detector housing.  Ensure that it is
properly seated.

4) From the Mechanical Calibration menu, select DETECTOR.

Work carefully during the next steps to avoid accidently moving the turret.  If the turret is
accidently moved, select RESET to reinitialize the detector position.
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5) With the room lights on, look into the alignment target and verify that the image of the
projected spot falls within the inner box on the target (ideally, at the cross hairs).  

6) If required, slightly loosen the screws that hold the detector housing to the turret
assembly, and adjust as necessary.

Note    Ideally, the image of the spot should always be centered on the smaller, inner
target box, an acceptable setting is to ensure that the spot is within the dotted circle (see
image below).  This will assure that the maximum amount of light will be sensed by the
detector.

Acceptable Spot Image

FIGURE  4-6.  Brightness Detector Removal
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4.8.2.9 Target

Purpose

This procedure is used to verify that the size III spot falls within the required tolerance zone in
various areas of the bowl.  This is a verification only; if the instrument does not meet the
required tolerance, check Right Home and Left Home calibration.  If the instrument still fails to
meet the specified tolerance, troubleshooting and appropriate repair are required.

Special Tools/Equipment Required

P Spot Positioning Cross Fixture ("cross tool")
P Drafting Tape

Setup

1) Remove the front cover assembly (Section 3.2).

Refer to Figure 4-7.

2) Insert the center pin of the cross tool into the central fixation hole in the bowl and hold it
in place; then attach the horizontal band of the cross tool as follows:

a) Fit the locating hole at each end of the horizontal band of the tool over the corre-
sponding pin or tab on the outer edge of the bowl.

b) While pressing the horizontal band against the bowl, apply a short piece of drafting
tape halfway out on each horizontal leg of the cross tool to hold it flat against the
bowl surface.

3) Position and tape the vertical band of the cross tool, using the small hole in the center
bottom edge of the bowl as reference.

Procedure

1) From the Mechanical Calibration menu, select TARGET.

2) Verify that for each of the 6 selections on the Target Verification menu, the size III
stimulus falls within the corresponding dotted circle on the cross tool.
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FIGURE  4-7.  Spot Positioning Cross Fixture

4.8.3 Intensity

4.8.3.1 Projector

4.8.3.1.1 White

Purpose

This procedure ensures that the maximum brightness of the projected number V spot in the
bowl is close to the optimum 929 Ft-L while the voltage across the projection lamp is less than
10 volts.

Special Tools/Equipment Required

P Soligor Light Meter Kit
P Digital Multimeter, Fluke 8060A or equivalent
P Bowl Shroud
P Small Flashlight

Prerequisites

Before performing white projector intensity calibration, verify the following:

P Projection lamp filament voltage with lamp on.  If voltage is over 10 volts, replace lamp.
P Projector Adjustment  (Section 4.8.2.1)
P Shutter Calibration  (Section 4.8.2.2)
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P Aperture Calibration  (Section 4.8.2.3)
P Color Wheel Calibration  (Section 4.8.2.4)
P Focus Calibration  (Section 4.8.2.7)

NOTE:  The Wedge Calibration (Section 4.8.3.3) MUST be performed following any
changes to the White Projector Intensity Calibration.

Procedure

1) Set up the Soligor light meter on the HFA II and zero out the meter (Appendix A).

2) Set the light meter to position 1.

3) From the Main Calibration menu, select INTENSITY.

4) Set up the instrument as follows to calculate the foot-lamberts:

a) From the Intensity Menu, select, Read P Factors (See Appendix A.2.19) or
selectP1, P2 and P3 enter the P1, P2 and P3 factors from your Soligor Meter. 
Select P3B, P3Y and P3F if your light meter has these factors, otherwise enter
the BYP3 factor on your meter for P3B and enter the P3 factor for P3Y and P3F.

b) Select METER and enter your light meter serial number.

5) Select PROJECTOR, then WHITE.  Allow the projector lamp to warm up for 3 minutes
before proceeding.

6) Position the light meter roughly on the projected spot, then maximize the reading by
positioning the chinrest via the chinrest control switch.  (First left/right, then up/down,
then refine with left/right again.)

7) Divide 929 by the P1 meter factor on your light meter. 

8) Using the pads on the screen, increase or decrease spot intensity until your DMM reads
the closest to the result of the calculation done above.  Try to set the spot intensity as
close to 929 Ft-L as you can.  (It must be between 888 – 973 Ft-L, otherwise the after
projector lamp intensity evaluation will not be within tolerance.)

9) Select CALCULATOR, and enter the voltage reading displayed on your DMM via the ten-
key pad and select [Enter].  The voltage reading and the calculated foot-lamberts will be
displayed next to WHITE.  Also displayed on the CRT screen is the tolerance for the
bowl intensity calibration.  If an asterisk (*) appears, this indicates that the value is out of
tolerance.

10) STORE the result. (It may take up to 2 minutes to process and store the new calibration
data. The instrument will ‘beep’ when the process is complete.)

11) Press DONE.
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4.8.3.1.2 Blue

Purpose

This procedure ensures that the maximum brightness of the projected number V blue spot in
the bowl is close to the optimum 3.01 Ft-L.

Special Tools/Equipment Required

P Soligor Light Meter Kit
P Digital Multimeter, Fluke 8060A or equivalent
P Bowl Shroud
P Small Flashlight

Prerequisites

Before performing blue projector intensity calibration, verify the following:

P Projection lamp filament voltage with lamp on.  If voltage is over 10 volts, replace lamp.
P Projector Adjustment  (Section 4.8.2.1)
P Shutter Calibration  (Section 4.8.2.2)
P Aperture Calibration  (Section 4.8.2.3)
P Color Wheel Calibration  (Section 4.8.2.4)
P Focus Calibration  (Section 4.8.2.7)
P White Projector Intensity Calibration (Section 4.8.3.1.1)  (Required only if the Projector

Lamp position was adjusted.)

NOTE:  Blue Correction Calibration (Section 4.8.3.4) MUST be performed following any
changes to the Wedge Calibration or the Blue Projector Intensity Calibration. 

Procedure

1) Set up the Soligor light meter on the HFA II and zero out the meter (Appendix A).

2) Set the light meter to position 3.

3) From the Calibration main menu, select INTENSITY.

4) Set up the instrument as follows to calculate the foot-lamberts:

a) From the Intensity Menu, select, Read P Factors (See Appendix A.2.19) or
selectP1, P2 and P3 enter the P1, P2 and P3 factors from your Soligor Meter. 
Select P3B, P3Y and P3F if your light meter has these factors, otherwise enter
the BYP3 factor on your meter for P3B and enter the P3 factor for P3Y and P3F.

b) Select METER and enter your light meter serial number.

5) Select PROJECTOR, then BLUE.  Allow the projector lamp to warm up for 3 minutes
before proceeding.
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6) Position the light meter roughly on the projected spot, then maximize the reading by
positioning the chinrest via the chinrest control switch.  (First left/right, then up/down,
then refine with left/right again.)

7) Divide 3.01 by the P3B meter factor on your light meter  (or use BYP3 if your light
meter does not have a P3B factor).

8) Using the pads on the screen, increase or decrease spot intensity until your DMM reads
closest to the result of the above calculation.  Try to set the spot intensity as close to 3.01
Ft-L as you can.  (It must be between 2.87 – 3.15 Ft-L., otherwise the after blue
projector intensity evaluation will not be within tolerance.)

9) Select CALCULATOR, and enter the voltage reading displayed on your DMM via the ten-
key pad and select [Enter].  The voltage reading and the calculated foot-lamberts will be
displayed next to BLUE.  Also displayed is the tolerance for the bowl intensity
calibration.  If an asterisk (*) appears, this indicates that the value is out of tolerance.

10) Select STORE, then DONE. (It may take up to 2 minutes to process and store the new
calibration data. The instrument will ‘beep’ when the process is complete.)

4.8.3.2 Bowl

4.8.3.2.1 White

Purpose

This procedure ensures that the brightness of the background illumination is close to the
optimum 2.92 Ft-L.

Special Tools/Equipment Required

P Soligor Light Meter Kit
P Digital Multimeter, Fluke 8060A or equivalent
P Bowl Shroud
P Small Flashlight

Procedure

1) Set up the Soligor light meter on the HFA II and zero out the meter (Appendix A).

2) Set the light meter to position 3.

3) Position the light meter at a point approximately 2 inches up from the center fixation
hole in the bowl.

4) From the Calibration main menu, select INTENSITY.
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5) Set up the instrument as follows to calculate the foot-lamberts:

a) From the Intensity Menu, select Read P Factors (See Appendix A.2.19) or selectP1,
P2 and P3 enter the P1, P2 and P3 factors from your Soligor Meter.  Select P3B,
P3Y and P3F if your light meter has these factors, otherwise enter the BYP3 factor
on your meter for P3B and enter the P3 factor for P3Y and P3F.

b) Select METER and enter your light meter serial number.

6) Select BOWL,  then WHITE.  Allow the bowl lamps to warm up for at least 3 minutes
before proceeding.  Observe the DMM voltage reading for 15 seconds to see if the light
output from the bowl lamps has stabilized.

7) Divide 2.92 by the P3F factor on your light meter (or use P3 if your light meter does not
have a P3F factor).

8) Using the pads on the screen menu, increase or decrease background intensity until your
DMM reads closest to the result of the calculation done above.  Try to set the back-
ground intensity as close to 2.92 Ft-L as you can.  (It must be between 2.72 – 3.13 Ft-L,
otherwise the after evaluation of the bowl light intensity will not be within tolerance.)

9) Select CALCULATOR, and enter the voltage reading displayed on your DMM via the ten-
key pad and select [Enter].  The voltage reading and the calculated foot-lamberts will be
displayed next to WHITE.  Also displayed on the CRT screen is the tolerance for the
bowl intensity calibration.  If an asterisk (*) appears, this indicates that the value is out of
tolerance.

10)  Select STORE, then DONE.

4.8.3.2.2 Yellow

Purpose

This procedure ensures that the brightness of the yellow background is close to the optimum
29.87 Ft-L.

Special Tools/Equipment Required

P Soligor Light Meter Kit
P Digital Multimeter, Fluke 8060A or equivalent
P Bowl Shroud
P Small Flashlight

Procedure

1) Set up the Soligor light meter on the HFA II and zero out the meter (Appendix A).

2) Set the light meter to position 3.
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3) Position the light meter at a point approximately 2 inches up from the center fixation
hole in the bowl.

4) From the Calibration main menu, select INTENSITY.

5) Set up the instrument as follows to calculate the foot-lamberts:

a) From the Intensity Menu, select Read P Factors (See Appendix A.2.19) or selectP1,
P2 and P3 enter the P1, P2 and P3 factors from your Soligor Meter.  Select P3B,
P3Y and P3F if your light meter has these factors, otherwise enter the BYP3 factor
on your meter for P3B and enter the P3 factor for P3Y and P3F.

b) Select METER and enter your light meter serial number.

6) Select BOWL, then YELLOW.  Allow the yellow lamp to warm up for 3 minutes before
proceeding.  Observe the DMM voltage reading for 15 seconds to see if the light output
from the yellow lamp has stabilized.

7) Divide 29.87 by the P3Y factor on your light meter (or use P3 if your light meter does
not have a P3Y factor). 

 8) Using the pads on the screen menu, increase or decrease background intensity until your
DMM reads closest to the result of the calculation done above.  Try to set the back-
ground intensity as close to 29.87 Ft-L as you can.  (It must be between 28.53 –
31.28 Ft-L., otherwise the after evaluation of the yellow bowl lamp intensity will not be
within tolerance.)

9) Select CALCULATOR, and enter the voltage reading displayed on your DMM via the ten-
key pad and select [Enter].  The voltage reading and the calculated foot-lamberts will be
displayed next to YELLOW.  Also displayed is the tolerance for the bowl intensity
calibration.  If an asterisk (*) appears, this indicates that the value is out of tolerance.

10) Select STORE, then DONE.

4.8.3.3 Wedge

Purpose

This procedure ensures that both wedges are properly calibrated for attenuation of the white
stimulus light.  Wedge calibration must be performed whenever white projector intensity
calibration has been performed.

During the Wedge Calibration procedure,  the clear opening on the color wheel is rotated into
the light path such that a white stimulus is projected into the bowl.   Each step position on the
glass wedge and the film wedge are measured by the spot detector, and a resulting white
stimulus table is stored in the EEPROM.
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NOTE:  If the Wedge calibration is performed and the instrument is also equipped with the
Blue-Yellow option, the Blue Correction calibration MUST be performed after performing
the Wedge Calibration.

Special Tools/Equipment Required

P Bowl Shroud
P Small Flashlight

Procedure

1) Setup:  Room lights darkened; bowl shroud on.

2) From the Calibration main menu, select INTENSITY, then WEDGE, then CALIBRATE.

3) After 7 – 10 minutes the unit beeps to indicate the calibration is completed.
Select STORE, then DONE.

C If the instrument is equipped with the Blue-Yellow option, proceed to Section 4.8.3.4,
Blue Correction.

C If the instrument is NOT equipped the Blue-Yellow option, go to Section 4.8.1 and
verify the after intensity values.

4.8.3.4 Blue Correction

Purpose

This procedure ensures that the wedges are properly calibrated for attenuation of the blue
stimulus light.  Blue Correction calibration must be performed whenever blue projector
intensity calibration has been performed or the Wedge calibration has been performed.

During the Blue Correction calibration procedure,  the blue filter on the color wheel is rotated
into the light path such that a blue stimulus is projected into the bowl.   Each step position on
the glass wedge and the film wedge are measured by the spot detector, and a resulting blue
stimulus correction table is stored in the EEPROM.

Special Tools/Equipment Required

P Tool Stand
P Mirror Tool
P Hand-Held Mirror
P Bowl Shroud

Prerequisites

Before performing Blue Correction, verify the following:



Humphrey Field Adjustment / Calibration
Analyzer II

30122B120130122B120130122B120130122B1201 4 - 274 - 274 - 274 - 27     Service Guide

P Projection lamp filament voltage with lamp on.  If voltage is over 10 volts, replace lamp.
P Projector Adjustment (Section 4.8.2.1)
P Shutter Calibration  (Section 4.8.2.2)
P Aperture Calibration  (Section 4.8.2.3)
P Color Wheel Calibration  (Section 4.8.2.4)
P Focus Calibration  (Section 4.8.2.7)
P White Projector Intensity Calibration  (Section 4.8.3.1.1)  (Required only if the Projector

Lamp position was adjusted.)
P Blue Projector Intensity Calibration  (Section 4.8.3.1.2)

NOTE:  The Blue Correction Calibration procedure requires the use of a mirror tool
mounted to the tool stand.  Ensure that your tool stand has been modified per service bulletin
HFA2-037 prior to beginning the procedure.

FIGURE  4-8.  Tool Stand with Mirror Tool Attached
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Procedure

1) Set up the tool stand with the mirror tool attached as shown in Figure 4-8.  Manually
adjust the mirror so that the mirror surface faces up (towards the top of the bowl) and
extends outward as shown.

2) Raise the chin rest to its upper limit.  The chin rest motor will stop (and make a buzzing
sound) when it reaches its upper limit.

3) From the Calibration main menu, select INTENSITY, then BLUE CORRECTION.

4) Select MIRROR CENTERING.  The turret and detector will be positioned so that they
point downward.  A message, "Please Center Calibration Mirror", will be displayed on
screen.  (You will perform the mirror centering in step 6 of this procedure.)

5) Use a second small mirror (held in your left hand) to locate the image of the lower turret
and detector housing, as shown in Figure 4-9.

6) Adjust the mirror tool (mounted on the chin rest) with your right hand, so that the
reflected beam of blue light can be seen on the surface of the detector housing as
observed with the hand held mirror.  When the mirror tool is correctly centered
(positioned), the blue light spot will be seen at some point on the detector housing, as
shown in Figure 4-9.

NOTE:  If you cannot locate the beam of blue light, place your hand between the lower
turret and the mirror tool.  You should be able to see the blue light on your hand.  Once you
have located the blue light, remove your hand and continue to adjust the mirror tool until the
blue light can be seen on the detector housing.

7) Once the mirror tool is correctly centered, place the bowl shroud over the HFA II and
turn out the room lights.  Ensure that the room is as dark as possible and that no stray
light enters into the bowl.  Select OK.

8) A message, "Please wait, adjusting stimulus position..." will be seen.  The HFA II is
adjusting the position of the turret so that the maximum amount of blue light can be
sensed by the spot detector.  This process takes about 20 seconds to complete.  When
complete, you will hear the shutter "tap" on the metal surface beneath the shutter and
the instrument will return to the Blue-Yellow Initialization menu.

9) Select BLUE INITIALIZATION.  A message, "Warming up lamp" will be displayed as
well as a percent complete gauge.  The process takes about 4-5 minutes, and when
complete, the instrument will automatically proceed to the Blue-Yellow Initialization
process.

NOTE:  During the lamp warm up (or the Blue-Yellow Initialization process described
below), if the room is not dark enough an error message and a beeping sound will prompt
you to try again.
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10) During the Blue-Yellow Initialization process a percent complete gauge will be displayed
on screen.  The process takes about 4-5 minutes, and when complete, the message
"Blue-Yellow Initialization Successful" will be displayed.  When the message is displayed,
select OK.

11) Select DONE.

FIGURE  4-9.  Locate Lower Turret and Blue Light on Spot Detector
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4.8.4 Print Cal Values

Selecting Print Cal Values will print out the current settings stored in the EEPROM (NVM
data), and also the film and glass wedge values.  Refer to Appendix H for printout examples
and interpretation instructions.

4.8.5 Miscellaneous

Miscellaneous is intended for use only by Manufacturing.  Selection will display a ten-key pad. 
To return to the previous menu, select Cancel.

4.8.6 Camera

4.8.6.1 Camera Position / Size

Purpose

This procedure ensures that the video insert on the CRT is the correct size, and at the correct
position.

Overview

Camera #1, # 2, and #3 are all the same camera model.   They vary only in how they have
been equipped with lens and/or metal enclosure.  The new camera is a completely different
model. 

# New Camera (P/N 47117)

The new camera does not require an enclosure to meet CE certification.  It may be used as a
replacement for all other camera types.  Order ONLY the new camera for repair/replacement. 

NOTES: 1) The new camera can only be used with software revisions A8.02 or
greater.

2) The new camera comes equipped with a lens.  This lens must remain
on the camera or proper image calibration will not be obtained.

3) Cut-in for the new camera is as follows: 720-3248, 740-3041, 745-
1543, 750-4552.

# Camera #1 (obsolete)

This was the first HFA II camera, and was used on models 720, 730, 740, and 750.  The
camera calibration process was identical for all models.

# Camera #2 (obsolete)

This camera was only used on models 720, 730, and 735.  Customers indicated that the
image quality on HFA II models 720 and 730 was grainy and lacked high resolution.  (Models
740, 745, and 750 use and IR source rather than white light to illuminate the CCD array.) 
With the release of model 735, a lens with a larger aperture was added to the camera.  



Humphrey Field Adjustment / Calibration
Analyzer II

30122B120130122B120130122B120130122B1201 4 - 314 - 314 - 314 - 31     Service Guide

The lens change allowed more white light to illuminate the CCD array.  Two camera part
numbers and two calibration procedures were required.

# Camera #3 (obsolete)

The only change to this camera was the addition of a metal enclosure which housed the
camera electronics.  The enclosure was designed to reduce electromagnetic emissions.
 
Camera Calibration
Prior to the release of model 735, all HFA IIs (720, 730, 740, and 750) were equipped with
the same camera lens.  With the release of model 735, a new camera lens was added to
models 720, 730, and 735. 

The lens change required a new calibration sequence.  As a result, there are two procedures
outlined within this section.  Procedure #1 applies to those cameras equipped with the old
camera lens.  Procedure #2 applies to models 720, 730, and 735 with the new camera lens
and all instruments equipped with the new camera (P/N 47117).

NOTE:  The camera calibration procedures outlined below assume that the HFA II is
equipped with software revision A10 or greater.

Camera Position/Size (for all HFA II models)

Purpose

This procedure ensures that the video insert on the CRT is the correct size, and at the correct
position.

Special Tools/Equipment Required

P Tool Stand
P Fake Eye
P Strip of Masking Tape
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NOTE: Push the Tool
Stand with your finger as
shown or use the Fore
Head Rest Clip Tool as
shown in the Appendix. 

Prerequisites

1) Remove the front and rear covers (Sections 3.2 and 3.3); then reinstall the front cover.

2) Verify the trial lens holder alignment (Section 4.9.6).

3) Remove the height adaptor from the tool stand and attach the fake eye to the tool stand.

4) Mount the tool stand on the chinrest.

FIGURE  4-10.  Proper Tool Stand Positioning

Pre-Setup (for all HFA II models)

1) Push the tool stand forward slightly on the chinrest so that the metal tips on the Tool
Stand Alignment Adaptor make contact with the headrest (Figure 4-10).  Then raise the
trial lens holder and pull it forward.  This is the position that the tool stand should be in
when performing the procedure.

2) The right-angle extension on the fake eye assembly will press against the trial lens holder
and position it correctly (Figure 4-11).  (Set the chinrest height so that the right-angle
extension touches the trial lens holder at about the 0 - 0 level on the trial lens holder
scale.) 

NOTE:  Once you have the trial lens holder set, do not move it.
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3) Perform either Procedure #1 or Procedure #2 as determined below:

# If the HFA II is a Model 740, 745, or 750, check the instrument serial number
(S/N):

‚ If the serial number is less than the serial number shown below, look to see
what camera is installed in the instrument. If the camera has been replaced
with a new style camera, Use Procedure #2-steps 4 through 9. If
the instrument has an old style camera, use Procedure #1-steps 4
through 9.

‚ If the serial number is equal to or greater than that shown below,  perform
Procedure #2-steps 4 through 9.

S/N: 740-3041 745-1543 750-4552

# If the HFA II is a Model 720, 730, or 735 check the instrument serial number (S/N):

‚ If the serial number is equal to or greater than the serial number shown
below, perform Procedure #2 - steps 4 through 10.

‚ If the serial number is less than the serial number shown below, look to see
what camera is installed in the instrument. If the camera has been replaced
with a new style camera, Use Procedure #2-steps 4 through 9. If
the instrument has an old style camera, use Procedure #1-steps 4
through 9.

S/N: 720-2072 730-2029 735-1001



Adjustment / Calibration Humphrey Field
Analyzer II

Service Guide 4 - 344 - 344 - 344 - 34 30122B120130122B120130122B120130122B1201

NOTE: Push the Tool
Stand with your finger as
shown or use the Fore
Head Rest Clip Tool as
shown in the Appendix. 

FIGURE  4-11.  Trial Lens Holder Position

Procedure #1 (perform Pre-Setup, steps 1 through 3)

4) From the Calibration main menu, select Camera, then Position, then Camera
Monitor.

5) By using the menus, move the trial lens holder image left or right, until the left outer
edge of the trial lens holder image is touching the left edge of the video insert; then select
X-5 (5 more steps to the left), and then STORE.

6) Select SIZE; then by using the menus, move the right edge of the video insert until it
touches the right edge of the trial lens holder image; then select X-5 (5 more steps to the
left), and STORE.

7) Affix a piece of drafting tape across the trial lens holder, with the top edge of the tape
aligned on the 0 - 0 level of the scale on the trial lens holder (Figure 4-12).  Reposition
the trial lens holder against the right-angle extension on the fake eye assembly.

8) Select (camera) POSITION again; then — by using the menus — move the trial lens
holder image up or down until the cross is just slightly below the centerline (top edge of
the masking tape) of the trial lens holder and STORE it.
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9) Select SIZE again, and by using the menus, move the lower edge of the video insert to
align with the lower inside edge of the trial lens holder; then select Y-1 four times (4
individual steps) (Figure 4-12).  Select STORE.

FIGURE  4-12.  Camera Position/Size Calibration

Procedure #2 (perform Pre-Setup, steps 1 through 3)

4) From the Calibration main menu, select Camera, then Position, and then Camera
Monitor.

5) By using the menus, move the trial lens holder image left or right, until the left outer
edge of the trial lens holder image is touching the left edge of the video insert; then select
X-5 (5 more steps to the left), and STORE.

6) Select SIZE, and press the X-5 button until you get the smallest horizontal video picture
and the system beeps twice.  Press the X+5 button 11 times and STORE it.  This step sets
the horizontal width.

7) Press the Y+5 button until you get the smallest vertical video picture and the system
beeps twice.  Press the Y-5 button 9 times and STORE it.  This step sets the vertical
height.

8) Affix a piece of drafting tape across the trial lens holder, with the top edge of the tape
aligned on the 0 - 0 level of the scale on the trial lens holder (Figure 4-13).  You can
place a pencil mark on the top edge of the tape directly above the 90 degree reference
point for an aid in setting the camera position as required in the following step. 
Reposition the trial lens holder against the right-angle extension on the fake eye
assembly.
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9) Select (camera) POSITION.  Using the menus, move the trial lens holder image up or
down, and left or right  until the cross is just slightly below the centerline (top edge of the
masking tape) of the trial lens holder and centered between the trial lens holder sides.  
Then select STORE.

FIGURE  4-13.  Camera Position/Size Calibration

To verify the picture size, you will need to view the camera image in a patient test.  To
do this: select DONE three times, press the Main Menu icon, select the CENTRAL 24-
2 test, select right eye and then select PROCEED.

10) Verify that the picture insert does not extend into the circular test area.  The picture size
should be about 50 mm x 30 mm (2.0" x 1-3/16").  The image in the video insert should
appear as in Figure 4-13.

4.8.6.2 Gaze Position / Size

Purpose

This procedure (models 740/745/750 only) ensures that the gaze-tracking box of the video
insert is the right size and is symmetrical around the center cross.

Special Tools/Equipment Required

P Tool Stand
P Fake Eye
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Prerequisites

1) Remove the front and rear covers (Section 3.2, 3.3); then reinstall the front cover.

2) Verify trial lens alignment (Section 4.9.6).

3) Verify camera position/size (Section 4.8.6.1).

Procedure

1) Install the fake eye on the tool stand and slide the tool stand onto the instrument
chinrest.  Push the tool stand forward slightly on the chinrest so that the metal tips on the
Tool Stand Alignment Adaptor make contact with the headrest (Figure 4-2).  This is the
position the tool stand should be in when performing the procedure.

2) From the Calibration main menu, select CAMERA, then POSITION, then GAZE
MONITOR.

3) Using the chinrest control switch, center the fake eye on the center cross in the video
insert.

4) Using the pads on the menu, adjust the position and then the size of the gaze tracking
box until it matches the upper left box scribe marks on the tool. Adjust the size of the
Gaze Tracking box until it matches the remaining box scribe marks.

5) Select STORE.

6) Check for the following values:
WIDTH = 23

HEIGHT = 15

RATIO = 0.660

If any of the values displayed are different, repeat the above calibration procedure to
accurately size and position the gaze tracking box.  When finished select STORE, then
DONE.

4.8.6.3 Camera Intensity (for all HFA II models)

Purpose

This procedure ensures that the patient eye appears clearly illuminated in the camera video
insert, and the trial lens IR LEDs are emitting proper output. 

For models 720/730/735, this procedure sets the reflex gaze LED, providing additional
illumination to help differentiate the iris from pupil.

For models 740/745/750, this procedure sets the brightness of the reflex gaze LED to properly
monitor gaze tracking, and sets the brightness and balance of the trial lens LEDs.
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Special Tools/Equipment Required

P Tool Stand
P Fake Eye

Prerequisites

Before performing IR LED intensity, check/adjust the following:

1) Trial Lens Holder Alignment (4.9.6)

2) Camera Focus (4.9.7)

3) Bowl IR LED/Mirror (4.9.8)

4) Perform the Camera Position/Size Calibration as previously described in this service
bulletin.

Procedure

Models 720 / 730 / 735

1) From the Calibration main menu, select CAMERA INTENSITY.

2) Set GAIN WITH LENS HOLDER to 35, and STORE it.

3) Set GAIN WITHOUT LENS HOLDER to 35, STORE it, and select DONE.

Models 740 / 745 / 750

1) Dim the room lights and turn down the brightness on the CRT.  (This greatly improves
your ability to distinguish small differences in illumination in the CRT image.)

2) From the Calibration main menu, select, CAMERA, INTENSITY.

3) Install the fake eye on the tool stand, and slide the tool stand onto the instrument
chinrest.  Push the tool stand forward slightly on the chinrest so that the metal tips on the
Tool Stand Alignment Adaptor make contact with the headrest (Figure. 4-10).  This is
the position the tool stand should be in when performing the procedure.

4) Raise and position the trial lens holder against the right angle bracket of the fake eye.
The right-angle extension on the fake eye assembly will press against the trial lens holder
and position it correctly (Figure 4-11).  (Set the chinrest height so that the right-angle
extension touches the trial lens holder at about the 0 - 0 level on the trial lens holder
scale.) 

 NOTE:  Once you have the trial lens holder set, do not move it.
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5) Center the fake eye to the cross in the video insert.

6) Select the REFLEX LED button on the right side of the screen. 

7) Set the reflex count located  to the right of the REFLEX LED button to 40.  

8) Examine the reflex intensity value in the Intensity Reading column on the left side of the
screen.  If the reflex intensity is at 31 or higher, use the DOWN STEP buttons to reduce
the intensity until the reflex intensity drops to 30. Now increase the gain using the UP
STEP buttons (in small increments until the reflex  intensity is again 31.  If the reflex
intensity is below 31 and the reflex count is at 40, use the UP STEP buttons to increase 
the reflex intensity until it just reaches 31 if possible. Do not allow the reflex count to
exceed 100. A reflex intensity  between 24-31 is acceptable. The higher values within
the range are preferred. 

9) Select STORE when the above conditions are set. 

NOTE:  The <35 count and information are not used in field calibration. 
They are for engineering use only.

10) Examine the count for the >35 row of the Intensity Reading column for LEFT and
RIGHT trial lens LEDs.  The intensity readings for both should be between 100–200 and
should be as close to each other as is possible.

11) If the readings are not in the acceptable range or are not close to each other , select
LEFT LED and/or RIGHT LED and adjust using the UP STEP or DOWN STEP buttons. 
Repeat the checks until the trial lens LEDs are equally bright and intensity readings are
between 100–200. The reflex intensity should remain between 24–31.  If the reflex
intensity has changed, repeat steps 6 and 7 above.

NOTE:  When you adjust the brightness of one LED,  the readings from the other
LED also will be affected.  Therefore, when you adjust one of the LEDs brighter,
you may have to adjust the other one dimmer in order to get the readings of  both
within the desired range of 100–200.

12) When the desired result is obtained, select STORE.
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4.9 Adjustments
4.9.1 Patient Support Horizontal Leadscrew Adjustment

Whenever possible, avoid loosening any of the screws that secure alignment of the forehead
rest lead screw and leadscrew nut.  The leadscrew and leadscrew nut must remain accurately
aligned to avoid binding at any point in the range of travel of the nut on the leadscrew.   The
preferred means of adjusting tension of the long belt on the patient support assembly is to
adjust the position of the patient support X-motor.

4.9.2 Belt Tension

At the present time, belt tension is adjusted by feel. 

4.9.3 Edge Detector

Adjust the edge detector and/or flag to center the flag in the edge detector slot.

4.9.4 Touch Screen

Purpose

This procedure is designed to calibrate the touch screen well enough to enable error-free use
of the Patient data entry menu.  The calibration process entails iterations of verify-calibrate,
verify-calibrate — until the touch screen response occurs within 1/8" of the point of contact at
the four corners and center of the screen.

Special Tools/Equipment Required

P Pencil Eraser

Verification

Check/verify touch screen calibration in the following manner.

1) Go to any screen and, using the pencil eraser tip, touch the screen in the four corners
and in the center.  Observe how far away the screen response appears from the point of
contact.

2) P If the screen response is more than 1/8" away from the point of contact:

Proceed to the Calibration Procedure below and recalibrate the touch screen by
"following the error".  
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(For example:  If the response of the touch screen at the left side of the CRT was leftward
from the point of contact, then at the next touch screen calibration, you should touch the
upper left corner further to the left than you did during the last touch screen calibration,
i.e., "follow the error" — this is why it may take more than one cycle of verify-calibrate to
achieve acceptable calibration.)

P If the screen response is within 1/8" of the touch screen contact point, make a
final check as follows:

From the main menu, select PATIENT icon, then PATIENT NAME, and type in
your name.  Verify that the screen displays exactly what you typed (if so, touch
screen calibration is adequate).

Calibration Procedure

NOTE:  Use the pencil eraser tip, or similar soft-ended implement, during this procedure.

1) Power-up the instrument while depressing the patient button until the touch screen
calibration menu comes up.  This will take approximately 2½ minutes.  (There is also a
button on additional setup.)

2) Follow the instructions displayed on the screen.
When you are instructed to press the rectangle in the Top Left Corner, note exactly
where it is within the rectangle that you touch the screen.  This will enable you to "follow
the error," (as described above) if another attempt at calibration is necessary.

NOTE:  Press the rectangle only once; then wait for the screen to display the instruction to
press the rectangle in the Bottom Left Corner.

When you touch the rectangle, again note exactly where it is that you touch the screen.

After you have touched once on the upper left corner of the screen, and once on the
lower right corner of the screen, the instrument will proceed with its startup process. 
During the startup process, you can touch the screen at various points to evaluate the
calibration.  If the calibration is not acceptable, you can turn the instrument Off/On and
perform the calibration a second time.

4.9.5 CRT Adjustments

Separate adjustment procedures are included here for both the Kristel and Z-Axis CRT driver
boards.  However, if you plan to replace a Kristel CRT driver board with a Z-Axis CRT driver
board, refer to service bulletin HFA2-029x and follow the instructions presented in the
bulletin.  If you are only adjusting the CRT driver board currently installed in the HFA II,
follow the appropriate procedure as outlined below.
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4.9.5.1 Kristel CRT Driver Board Adjustments

Special Tools / Equipment Required

P Plastic Slot-Tip Alignment Tool
P Operator Panel Extension/Support Tool
P Extension Cables
P CRT Overlay Template (refer to service bulletin HFA2-029) or Video Test Pattern

WARNING:  During these adjustments you will be working closely 
around the back of the CRT with power applied.  Work carefully 
to avoid the areas where the CRT high voltage is present.

Procedures

NOTE:  Because some of the CRT adjustments interact, they should be performed in the
order presented here.

All of the CRT adjustment control pots are located on the CRT Driver PCB (Figure 4-
14).  The name of each pot is labeled on the PCB.

Preparation

P Switch ON the instrument and allow it to warm up to normal operating
temperature (about 15 minutes).

P A transparency CRT overlay template is included in service bulletin HFA2-029. 
Cut the transparency with a scissor along the dark outer line.  It will then just fit
inside of the CRT bezel.

CRT Driver Board Adjustments

VERT SIZE (Vertical Size)

1) With CRT overlay template:  Adjust the VERT SIZE pot so that the display image 
matches the outline image on the overlay.

WIDTH (Horizontal Size)

2) With CRT overlay template:  Adjust the WIDTH coil so that the display image’s left
and right edges match the left and right outline image on the overlay.
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FIGURE  4-14.  Kristel CRT Driver Board Adjustments

FOCUS

3) With the main menu still displayed, adjust the FOCUS pot for equal focus at the
outer corners and center of the display.

M. BRITE (Max Bright)

4) Set the EXTERNAL BRIGHTNESS pot to the maximum of its range.
5) Adjust the BRIGHT pot from minimum brightness towards the maximum bright-

ness.  The BRIGHT pot adjustment is correct when the white retrace lines are just
visible.

6) Adjust the EXTERNAL BRIGHTNESS pot towards the minimum position until
desired brightness is obtained. 

CONT (Contrast)

7) Turn the CONT pot to minimum brightness (full counterclockwise) and then to
maximum brightness (full clockwise), to determine the range of the pot.  Adjust the
CONT pot to its minimum, then turn the CONT pot clockwise about 1/3 of the total
range.  After adjusting contrast, it may be necessary to slightly readjust the M. BRITE
pot.

VERT HOLD

8) Rotate the VERT HOLD pot in one direction until the display becomes unstable;
then  while noting how far you turn the pot  rotate it in the other direction until
the display becomes unstable.  Set the pot midway between the two unstable
points.
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VERT LIN (Vertical Linearity)

9) From a patient test, adjust the VERT LIN pot so that the circle encompassing the
test points is circular and not egg shaped.

H. HOLD (Horizontal Hold)

10) Rotate the H. HOLD pot in one direction until the display becomes unstable; then 
while noting how far you turn the pot  rotate it in the other direction until the
display becomes unstable.  Set the pot midway between the two unstable points.

H. DELAY (Horizontal Delay)

11) With CRT overlay template:  Adjust the H. DELAY pot to match the display image to
the image on the CRT overlay.

12) Remove the CRT overlay template and proceed to the Calibration and Diagnostics
menu.  Select the Video Test Pattern (Section 4.7) and perform any final
adjustments using this on-screen display. 
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4.9.5.2 Z-Axis CRT Driver Board Adjustments

Special Tools / Equipment Required

P Plastic Slot-Tip Alignment Tool
P Operator Panel Extension/Support Tool
P Extension Cables
P CRT Overlay Template (refer to service bulletin HFA2-029)

WARNING:  During these adjustments you will be working closely
around the back of the CRT with power applied.  Work carefully to
avoid the areas where the CRT high voltage is present.

Procedures

NOTE:  Because some of the CRT adjustments interact, they should be performed in the
order presented here.

All of the CRT adjustment control pots are located on the CRT Driver PCB (Figure
4-15).  The name of each pot is labeled on the PCB.

Preparation

P Switch ON the instrument and allow it to warm up to normal operating
temperature (about 15 minutes).

P A transparency CRT overlay template is included in service bulletin HFA2-029. 
Cut the transparency with a scissor along the dark outer line.  It will then just fit
inside of the CRT bezel.

CRT Driver Board Adjustments

V SIZE (Vertical Size)

1) With CRT overlay template:  Adjust the V SIZE pot so that the display image top and
bottom edges match the top and bottom outline image on the overlay.

WIDTH (Horizontal Size)

2) With CRT overlay template:  Adjust the WIDTH coil so that the display image’s left
and right edges match the left and right outline image on the overlay.

FOCUS

3) With the main menu still displayed, adjust the FOCUS pot for equal focus at the
outer corners and center of the display.
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BRIGHT (Brightness Control)

4) Set the EXTERNAL BRIGHTNESS pot to the maximum of its range.
5) Adjust the BRIGHT pot from minimum brightness towards the maximum bright-

ness.  The BRIGHT pot adjustment is correct when the white retrace lines are just
visible.

6) Adjust the EXTERNAL BRIGHTNESS pot towards the minimum position until
desired brightness is obtained. 

CONT (Contrast)

7) Turn the CONT pot to minimum brightness (full counterclockwise) and then to
maximum brightness (full clockwise), to determine the range of the pot.  Adjust the
CONT pot to its minimum, then turn the CONT pot clockwise about 1/3 of the total
range.  After adjusting contrast, it may be necessary to slightly readjust the BRIGHT
pot.

V LIN (Vertical Linearity)

8) From a patient test, adjust the V LIN pot so that the circle encompassing the test
points is circular and not egg shaped.

9) Remove the CRT overlay template and proceed to the Calibration and Diagnostics
menu.  Select the Video Test Pattern (Section 4.7) and perform any final
adjustments using this on-screen display. 

FIGURE  4-15.  Z-Axis CRT Driver Board Adjustments
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4.9.5.3 CRT Yoke Adjustments

WARNING:  During these adjustments you will be working closely 
around the back of the CRT with power applied.  Work carefully 
to avoid the areas where the CRT high voltage is present.

NOTE:  Use the operator panel extension/support tool and extender cables as required to
gain access to the yoke and magnet adjustments.

Yoke Rings

Adjustment of the yoke rings (Figures 4-16/4-17) should seldom, if ever, be necessary. 
Adjustment should be done only if needed to obtain small additional horizontal or
vertical display movement after all other CRT adjustments have been made.  Yoke ring
adjustment does not affect size of the display image.

CRT Yoke

CRT yoke adjustment rotates the display image on the CRT screen.

1) Slightly loosen the clamp screw that secures the yoke to the neck of the CRT
(Figures 4-16/4-17).

2) Gently rotate the yoke to square the display image within the bezel opening.  The
display image should not be rotated more than 1/16".  Use the rows and columns
of dots on the touch screen as a reference.

3) Tighten the clamp screw just enough to keep the yoke from moving (DON'T
OVER-TIGHTEN). CRT Yoke Magnets

NOTE:  Adjustment of the yoke magnets should be avoided if at all possible and should be
attempted only after all other possible remedies have been tried!  

Each of these magnets (Figures 4-16/4-17) has a subtle effect on size and shape of the
display image.  Adjustment of the magnets is a process of trial and error, and becomes a
difficult, time-consuming task.  If the display is distorted, consider all other possible
causes before attempting to adjust the yoke magnets.

Caution — USE CAUTION WHEN HANDLING OR WORKING
AROUND THE CRT YOKE TO AVOID MOVING
ANY OF THE YOKE MAGNETS.
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FIGURE  4-16.  Kristel CRT Yoke Assembly

FIGURE  4-17.  Z-Axis CRT Yoke Assembly
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4.9.6 Trial Lens Holder

Two trial lens holders have been used on the HFA II.  The newer lens holder has zero degrees
of tilt (see below), thus accommodating a greater number of patient facial structures.

The original trial lens holder had an eight degree tilt (see below), which prevented the lens
holder from being positioned closely enough to some patient’s eyes.

Use Alignment tool P/N 49647              Use Alignment tool P/N 30249

Zero and Eight Degree Trial Lens Holders

Identification

To easily identify the zero degree trial lens holder, look at the color of the support tube and
the location of the Reflex LED inside the bowl.

# The zero degree lens holder cannot be interchanged with the original eight degree lens
holder, and can only be used in conjunction with the new bowl assembly.  The new bowl
assembly can be identified by the location of the Reflex LED, just below the Large
Fixation Diamond (moved from the left of the Central Fixation LED as in the Old Bowl).

# The zero degree lens holder support tube is painted gray, except for the first seven pilot
run units which are painted black.  All of the eight degree lens holder support tubes are
painted black. Always use the location of the Reflex LED as a second check.
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Purpose

This procedure is used to align the trial lens holder.  This must be done prior to aligning the
camera or the gaze tracking system.

Special Tools / Equipment Required

P Tool Stand
P Trial Lens Holder Height Adaptor
P Trial Lens Alignment Adaptor (White Adapter 8 degrees, Black Adapter 0 degrees)
P C-clamp

Setup

1) Install the trial lens holder height adaptor and the chinrest mount on the bottom of the
tool stand.

2) Install the trial lens alignment adaptor on the tool stand.  Remove the fake eye.  Make
sure the alignment adaptor is angled downward, towards the base of the tool stand for
use with the 8 degree trial lens holder and straight for use with the 0 degree trial lens
holder.

Procedure

1) Remove the front cover assembly (Section 3.2) and, using the C-clamp, clamp it securely
in the upright position to a convenient work surface.

2) Mount the tool stand on the chinrest.  Raise the chinrest (by manipulating the short belt
inside the front cover) high enough to allow clearance of the height adaptor; then slide
the chinrest mount over the chinrest.  Push the mount onto the chinrest as far as it will
go.

3) Center the chinrest by moving it left or right (manipulate the long belt).  Use the edges of
the chinrest and the molded lines on the front cover as visual reference (Figure 4-18).

4) Lower the chinrest until the height adaptor touches the front cover.

5) Manually lift the chinrest and tool stand slightly, and raise the trial lens holder into
position below the tip of the trial lens alignment adaptor (Figure 4-19).  Now lower the
tool stand so that it again rests on the height adaptor.

If properly aligned, the trial lens holder should encircle the tip of the alignment adaptor,
with slight clearance all around (Figure 4-19).

6) Ensure that you have pushed the tool stand forward slightly on the chinrest so that the
metal tips on the Tool Stand Alignment Adaptor make contact with the headrest
(Figure 4-2).  You may also use the Fore Head Rest Clip Tool as shown in the Appendix
Section. This is the position the tool stand should be in when performing the procedure.
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FIGURE  4-18.  Chinrest Centered Relative to Front Cover

7) If the alignment is not correct, adjust the trial lens holder as follows:

a) Check that the trial lens holder shaft rotates properly in the pivot block at the base
of the shaft.  If the stop screw at the base of the shaft (Figure 4-20) is screwed in too
far, it will contact the top surface of the pivot block and impede rotation of the
shaft.

b) Loosen the two screws on the bottom of the shaft (Figure 4-20).  This will allow
up/down and left/right movement as necessary to obtain proper adjustment.

c) With the trial lens holder positioned around the adaptor, retighten the screws.  The
trial lens holder should not put pressure against the alignment adaptor (Figure
4-19).

8) Check that the arm of the trial lens holder moves up and down smoothly in the slot of
the trial lens trap.  If necessary, the trial lens trap can be repositioned slightly by
loosening the screw at each end of the trap.
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FIGURE  4-19.  Trial Lens Holder Adjusted Relative to Alignment Adaptor

FIGURE  4-20.  Trial Lens Holder Adjustment
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4.9.7 Camera Focus

Purpose

This procedure adjusts the camera lens for optimum focus.  It is not normally necessary to
refocus the camera unless you have done replacements that affect the camera lens position
(i.e., bowl replacement, fixation LED replacement, camera replacement).

Special Tools/Equipment Required

P Tool Stand
P Fake Eye with Camera Focus Target attached
P RTV

Prerequisites

Before starting Camera Focus, the following must be done:

1) Check/adjust the Trial Lens Holder (Section 4.9.6)

2) Check/adjust the Camera Position/Size (Sections 4.8.6.1 and 4.8.6.2).

Procedure

1) Install the tool stand on the instrument, with fake eye attached and height adaptor
removed.  Push the tool stand forward slightly on the chinrest so that the metal tips on
the Tool Stand Alignment Adaptor make contact with the headrest (Figure 4-2).  This is
the position the tool stand should be in when performing the procedure.

2) From the Calibration main menu, select CAMERA, then POSITION.

3) Using the chinrest control switch, align the camera focus target in the video insert.

4) Gently rotate the camera lens manually and observe the focus target for best resolution
obtainable.  (You may need to use two fingers on opposite sides of the lens in order to
rotate the lens without binding.)

5) Apply RTV at the point indicated in Figure 4-21 to secure the lens in position.

NOTE:  Squeeze the RTV onto a piece of waste paper and allow it to thicken slightly and
become tacky before you apply it to the lens.
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FIGURE  4-21.  Applying RTV to Camera Lens

4.9.8 Bowl IR LED / Mirror

Purpose

This procedure is used to align the Bowl IR LED and Cold Mirror assembly.

Special Tools/Equipment Required

P Tool Stand
P Fake Eye
P Penlight
P Operator Panel Extension/Support Tool (optional)

Prerequisites

Before starting Bowl IR LED and Cold Mirror Adjustment, verify the following:

1) Check/adjust the trial lens holder (Section 4.9.6).

2) Check/adjust camera focus (Section 4.9.7).

3) Check/adjust camera size/position (Sections 4.8.6.1 and 4.8.6.2).

Bowl Identification:

Determine whether the instrument is equipped with the OLD BOWL or the NEW BOWL, then
follow the appropriate procedure. The new bowl assembly can be identified by the location of
the Reflex LED, just below the Large Fixation Diamond (moved from the left of the Central
Fixation LED as in the Old Bowl).
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Old Bowl - Setup

Before the bowl IR LED assembly is loosened or removed, the location of the reflected image
from the cold mirrors must be marked in the following manner:

1) Install the fake eye on the tool stand and align the chinrest with the video camera.

2) Remove the fake eye from the tool stand and insert a penlight into either cold mirror
alignment adaptor.  Push the tool stand forward slightly on the chinrest so that the metal
tips on the Tool Stand Alignment Adaptor make contact with the headrest (Figure 4-2). 
This is the position the tool stand should be in when performing the procedure.

3) Locate the reflected image of light on the bowl surface (Figure 4-22).  Place a small
piece of self-adhesive note paper at this location and mark with a pencil the position of
the reflected image.  Do the same for the other cold mirror.

FIGURE  4-22.  Old Bowl IR LED / Mirror Setup and Adjustment
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NOTES:

P When installing a bowl IR LED into its mounting flange bearing, first insert a screwdriver or
similar implement into the bearing to ensure that the bearing is properly positioned within
the flange.  If the bearing is mis-positioned, the bowl IR LED may not seat properly.

P When working around the left bowl IR LED assembly with power ON, be careful that you do
not drop any hardware or tools onto the power supply assembly.  A sheet of paper placed
over the power supply temporarily will help to protect it; however, be certain that you
remove the paper as soon as you are finished with the adjustment.

P The procedure described below does not include use of the operator panel extension/support
tool.  Extending the operator panel does, however, provide improved access for adjustment of
the right bowl IR LED and may be preferred by some service technicians.

Procedure

1) Install the fake eye on the tool stand.

2) Mount the tool stand on the chinrest, pushing it on as far as it will go.  Push the tool
stand forward slightly on the chinrest so that the metal tips on the Tool Stand Alignment
Adaptor make contact with the headrest (Figure 4-2).  This is the position the tool stand
should be in when performing the procedure.

3) From the Calibration main menu, select CAMERA, then POSITION.  Use the chinrest
controls to align the fake eye with the alignment cross hair in the video image.

Caution — In some units, there is +5 volts on the screws and flange that
hold the bowl IR LEDs.  Before proceeding, check for this condition with
your voltmeter.  If a voltage is present on the screws and flange, work
carefully to avoid shorting out the power supply.

4) Gain access to the IR LEDs:

The IR LED on the left is easily accessible for adjustment; the one on the right is not
so easily accessible.  For access to the IR LED on the right: put your hand in from
the rear of the instrument, just above the hard disk assembly; grasp the baffle
beneath the bowl and pull it back to expose the IR LED assembly and mounting
screws.

5) Remove the fake eye and insert the penlight into one of the cold mirror alignment
adaptors.

6) Rotate the IR LED with the mount until the reflected image is realigned on the marks you
made at the beginning.  Reposition the baffle that you moved earlier, being careful to not
pinch any wires.
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7) Fasten the IR LED to the mount using a small dab of silicone rubber (RTV).  (Allow the
RTV to thicken slightly and become tacky before applying it.)

New Bowl - Setup

Alignments

Camera Calibration (Position / Size / Focus) must be completed before the following
alignments are performed.

Reflex LED Alignment

Note    The Reflex LED Alignment must be performed whenever the Fixation PCB is
removed or the camera mount is loosened from the bowl assembly.

3) Dim the room lights and turn down the brightness on the CRT (this greatly improves
your ability to distinguish small differences in illumination in the CRT image).

4) From the Calibration Main Menu, select Camera, Position.

5) Install the Tool Stand with Fake Eye in the same manner as for camera intensity Cal.

6) Center the Fake Eye to the cross in the video insert.

7) Slightly loosen the two lower screws on the camera mount, you still want some pressure
against the Reflex LED holder.

8) Move the Reflex LED using the Reflex LED holder until you get the brightest reflection
from the Reflex LED on the Fake Eye.

9) Tighten the screws of the camera mount and recheck to see if the adjustment was
successful.

IR LED Assembly Alignment

Note    After replacement or adjustment of the IR LED assembly, camera intensity
calibration must be performed.

10) Dim the room lights and turn down the brightness on the CRT (this greatly improves
your ability to distinguish small differences in illumination in the CRT image).

11) From the Calibration Main Menu, select Camera, Position.

12) Install the Tool Stand with Fake Eye in the same manner as for camera intensity Cal.

13) Center the Fake Eye to the cross in the video insert.
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14) Slightly loosen the screws holding the IR LED clamps.

15) Cover the cold mirror on the opposite side of the bowl with a small sticky note. Be
careful that you do not touch the surface of the cold mirror.

16) Using the knurled portion of the IR LED assembly, adjust IR LED until you have the
brightest image on the camera display. You will see four shadow spots in a diamond
pattern from the IR LED assembly. You may not see all four spots on the display at one
time. Make sure that none of these spots are touching the fake eye.

17) Tighten the IR LED clamps and recheck the camera image.

18) Repeat the procedure for the IR LED assembly on the opposite side of the bowl (as
required).
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Notes:
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5.1 Introduction

The troubleshooting aids in this section provide the Service Technician several aids for
problem diagnostics of the HFA II.  As Field and Repair Center experience identifies recurrent
problems and appropriate diagnostic processes, the section will be expanded to include
additional troubleshooting aids.

5.2 General Guidelines for Assembly Level
Troubleshooting

On-site assembly level troubleshooting poses unique and complex challenges to the Field
Service Representative.  In addition to identifying and replacing the faulty assembly, the Field
Service Representative must often travel great distances to the customer location, resolve
operator errors, and identify power and environmental causes of problems while satisfying the
customer's perception of quality service.

A structured approach to resolving field problems can greatly increase customer satisfaction
and the Field Service Representative's effectiveness.  There are seven major tasks in resolving
field equipment problems:

Prior to Going On-Site
1. Obtain a Service History for the

Instrument

2. Query the Operator of the
Instrument

3. Check for Field Service Bulletins
that Address the Problem

While On-Site
4. Have the Operator Demonstrate the

Problem

5. Resolve the Obvious

6. Substitute the Failing Assembly

7. Confirm the Repair

Each of these tasks is explained below.

Prior to Going On-Site:
1) Obtain a Service History for the Instrument.

Knowledge of previous problems will assist your troubleshooting efforts.  Find out when
the last Preventive Maintenance (PM) service call was performed (if applicable).  If a PM
is due, or will be due shortly, be prepared to perform this task in addition to the repair.

2) Query the Operator of the Instrument.

Get a description of the problem and inform the operator that you will need him/her to
demonstrate the problem to you when you arrive.  A description of the problem should
include the symptoms displayed and also the type of problem.  Determining the type of
problem helps you establish your approach to solving the problem and confirming the
repair.  All problems can be broadly categorized into one of three types:
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# Solid Failure - the problem presents itself continuously.

# Intermittent Duplicable - the problem is intermittent in nature.  Usually a specific
sequence of events reproduces the intermittent symptom, although occasionally
these problems may be random in nature.  By performing the proper sequence of
events, the problem can usually be reproduced.  If a sequence of events readily
reproduces the problem, examination of this sequence of events may help identify
the faulty assembly.

# Intermittent Non-Duplicable - the problem is intermittent, and all reasonable
attempts at recreating the symptoms fail.  These are the most difficult problems to
resolve.

3) Check for Field Service Bulletins that Address the Problem.

If a service bulletin addresses a resolution, be sure to take the necessary equipment to
perform the changes.

While On-Site:
4) Have the Operator Demonstrate the Problem.

This is very important.  Before doing anything, always have the operator attempt to
demonstrate the problem to you.  By having the operator demonstrate the problem, you
may solve the problem immediately, or avoid some incorrect assumptions.  Having the
operator demonstrate the problem will ALWAYS result in one of the following:

# Reveal Operator Error - You may immediately see that the cause of the problem
is operator error.  You then have the opportunity to train the customer in the
proper use of the instrument, instead of spending time troubleshooting a
nonexistent instrument problem.

# Demonstrate specific problem sequence - The operator will show you the
specific sequence of events needed to reproduce the problem, reducing your
diagnostic time.

# Help Form Ideas - The operator may not be able to duplicate the problem. 
However, the sequence of steps used to demonstrate the problem will give you
ideas on how to pursue the problem in other ways. In this case you have the
opportunity to explain to the customer the difficulty in resolving a nonduplicable
problem.

5) Resolve the Obvious.

Obvious mechanical or physical defects should be resolved when discovered.  Often,
resolving the obvious will lead you to the real problem.
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6) Substitute the Failing Assembly.

Once you have deduced which assembly is at fault, or is suspected to be at fault, it
should be substituted with a known good assembly.

7) Confirm the Repair.

After an assembly is replaced, confirmation should be made by reinstalling the failing
assembly to witness the original symptom.  You are then assured of the effectiveness of
the repair, and of the need to utilize your spare assembly.  Also, the number of No
Problem Found PCBs returned to Depot repair facilities is greatly reduced. 

Confirming the repair to the customer often helps to bolster confidence in your abilities. 
To avoid repeat service calls it is especially important to confirm intermittent problems. 
Time spent confirming a repair is time well spent.

Note    If the problem still exists, reinstall the original assembly that you removed, then
continue troubleshooting.

Solving Solid Failures:
It is usually straightforward deductive logic or electrical checks that will lead you to replace the
faulty assembly.  After replacement of the assembly in question resolves the symptom, it is
imperative that you CONFIRM THE REPAIR by reinstalling the original assembly and
witnessing the original symptoms again.  For many assemblies this is the only means of
positively verifying that the replacement circuitry has resolved the problem.

Solving Intermittent Duplicable Failures:
These failures are resolved in the same manner as solid failures but always require more time
to resolve and confirm. The frequency of the problem helps you determine how long it will
take to verify a repair.  A good rule of thumb when troubleshooting intermittent problems is: 2
times the frequency of the symptom gives an 80% confidence level of the repair.

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:

Problem:Problem:Problem:Problem: The problem appears only about once an hour.  The sequence of
events needed to reproduce the problem leads you to believe a
circuit board is the likely cause.

Solution:Solution:Solution:Solution: The suspected circuit board is replaced.  To provide an 80%
confidence level that the circuit board resolved the problem, the
instrument will need to be tested for 2 hours without failing.
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Solving Intermittent Non-Duplicable Failures:
These failures present the greatest difficulty to the Field Service Representative.  The most
effective means for resolving these types of problems requires careful thought and the
utilization of all available resources that the Field Service Representative possesses.

It is important that before replacing an assembly, good solid rationale for its replacement be
developed and a backup plan devised in case replacement of the assembly does not affect the
symptom.  It is best NOT to replace any hardware until solid rationale for replacement is
clearly evident.

Once an assembly is replaced by a Field Service Representative, the customer's expectations
are set for a hardware resolution to the problem.  This can prove to be a handicap.  A good
sequence to follow for resolving intermittent non-duplicable problems is:

1) Analyze the service history in detail.  Look for trends or the possibility of a previous
repair inducing the problem.

2) Query the operator(s) at length for any other clues such as:

P Times of failures;
P More failures with certain operators.

3) Watch the operator set up and use the instrument.

4) Check all Field Service Bulletins.

5) Contact other Field Service Representatives involved in previous repairs.

6) Look at the operating environment  static, power, grounding, temperature or rate
of temperature change, humidity, etc.

7) Contact your Technical Support Specialists.

8) Keep a record of everything you've done to solve the problem. 

9) Document the customer service report.  Record what you feel should happen if the
problem returns.  This will help a different Field Service Representative in the
resolution of the problem. 

10) Give the customer a thorough update on the situation. 

11) Educate the customer on logging pertinent information that may benefit a Field
Service Representative should the problem return.  Often, engaging the customer
in the pursuit of a solution emphasizes the difficulty of the situation. In some
instances, the customer may welcome the feeling of being involved in resolution of
the problem.
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5.3 A Guide to HFA II Service Diagnostic Aids

The HFA II is equipped with several types of service diagnostic aids.  These diagnostic aids
are summarized below and detailed elsewhere within this manual.

#  Printouts and Identifiers

System Log - The System Log is a function in the software that keeps track of events that
happen within the HFA II system.  It may also prove invaluable to diagnosing intermittent
problems, or symptoms that seem to worsen over time.  Refer to Appendix J for more
information on the System log.  

Cal / Wedge Printout - The Cal / Wedge printout displays the state of calibration that the
HFA II is in.  More information on the Cal/Wedge printout can be found in Appendix H

Software Module Identifiers - Provides a list of three letter abbreviations that can appear
on-screen or in the instrument system log. Use the list to help identify the error source and its
possible solution. (Section 5.4)

####  Manual and Power-on Tests

Motor Exerciser and QA Test Points - Describes the various exerciser and QA tests that
can be executed. (Section 5.5)

Diagnostic Tests - Describes the DST and CPU Flash Prom Tests. (Section 5.6)

Printer Self Test - Provides descriptions of the Printrex error conditions, and how to
perform a printer self test. (Section 5.7)

Power - On Self Tests - Describes the sequence of events that the motor driver board
initiates during the instrument power on phase. (Section 5.8)

#  Error Messages

Startup State Errors - Provides a list of possible Startup State Errors that may appear on-
screen or in the system log. The motor driver board generates these errors during the
instrument power on phase. Use the list to help identify the error source and its possible
solution. (Section 5.9)

Beep Codes - Describes a list of boot-up beeping patterns (Section 5.10)

Hexadecimal Error Codes - Provides a table of hexadecimal errors that may appear on-
screen or in the system log. Used properly, they can be valuable tools for fault isolation. The
HFA II can generate thousands of error codes.  To better manage this overwhelming amount
of information, you will find only the error code number ranges detailed in Section 5.11.

Common Errors - Provides a table of the most common error messages and their solutions.
(Section 5.12)



Troubleshooting Humphrey Field Analyzer II

Service Guide 5 - 85 - 85 - 85 - 8 30122B120130122B120130122B120130122B1201

Note:
DB = Database
FD = Floppy Disk
HD = Hard Disk

5.4 Software Module Identifiers

Often, a Module ID will be displayed in association with a displayed error message.  The
Module ID identifies a particular block, or module, of software code.  The three-letter Module
ID will generally appear in a character string with several other characters.

Following is a glossary of the software module identifiers.

ERR ERROR-EXCEPTION utility
TIM TIMER 
RAP ROOT task
SEC SW security utility
MBC Calibration menu
KBD Keyboard 
TCH Touch screen 
PSW Patient switch 
UTL System Utilities
BSD Boot prom Service Duct
BPI Boot Prom Interface
PRC Print Charts
UT2 Unit test task #2
UT3 Unit test task #3
IPC Inter-process comm. utility
PDM Patient DB menu
PMM Patient DB maintenance menu
PDB Patient DB utility
MBI Motor Board Interface
MBP Motor Board physical driver
UT4 Unit test task #4
UT5 Unit test task #5
UT6 Unit test task #6
UT7 Unit test task #7
UT8 Unit test task #8
UT9 Unit test task #9
I I I Interrupt handlers from 0xe0 to 0xfe
TST Test utilities
DRA (Device) RAM disk
RIN Root task for Install application
ADM Administration menu
GWI Gateway input
DSE Serial port driver
BKP Backup/restore menu
FSY File System
PRS Print Spooler task
DEE EEprom driver
STP StatPac Module
DIO Standard c I/O Dev(stdin,stdout,stderr)

GUI Graphics User Interface
GAP Gui/App no-man's land
BGX Boot Graphics
FLA Flash
ATC AutoTouch - record/playback
ATS AutoTouch Service
HDX HFA-I disk transfer utility task
MMG Memory Manager - Smart Heap
UT0 Unit test task #0
UT1 Unit test task #1
GUI Graphics User Interface
GWO Gateway output
GHI Host-to-Graphics Interface
KER Kernel interface
APP Application menu Setup
DEV General Device support
INT Interrupt dispatch and support

HD initialization utility
UID User Interface daemon
DFC FD driver
PRM Print menu
PRT Printer Task
DPA Parallel port driver
CPM Custom test pattern menu
STC Static Test Control module
STM Static Test Module
KTM Kinetic Test Module
LOG Log utility
MAM Main Monikers
TDM Test and diagnostics menu       
MFM Manufacturing menu
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5.5   HFA II Motor Exerciser and QA Test Points
The HFA II offers the ability to exercise or move motors individually or in combination.  In
addition, QA test points may be selected in either a manual or automatic sequence.

Motor Exerciser and QA Test Points

1)   From the Calibration main menu, select VERIFICATION.

2)   Select either EXERCISER or Q/A TESTS.  (SPOT SIZE is not performed in the field.  
       It is used in-house to verify the ratio between the hole sizes in the aperture wheel in  
        relation to the amount of light from the bowl surface.)

3)    From the menu presented, select the desired test parameters

Motor Exerciser Menu:

•  Test Count - Used to select the number of motor iterations.

•  Motor Rate - Used to select the motor speed.

•  Projector On - Used to turn the projection lamp ON.

•  Projector Off - Used to turn the projection lamp OFF.

•  X,Y,F,I,J,S - Used to select individual motors.

X = Horizontal
Y = Vertical
F = Focus or Carriage
I = Film Wedge
J = Glass Wedge
S = Shutter

•  30 Degree Tests - Used to move all motors within the central 0 - 30 degree range.

•  60 Degree Tests - Used to move all motors within the peripheral 30 - 60 degree range.

•  Mixed 30/60 Tests - Used to move all motors within the 0 - 60 degree range. 

•  Stop Test - Used to stop the exerciser mode currently chosen.

•  Done - Used to exit the motor exerciser.

•  Iteration Count (looks like "Errors Encountered in Iteration") - Keeps track of the number of  
     iterations.  Updated when the test is complete, error occurs, or Stop Test is selected.

•  Errors Current - Keeps track of the current number of errors.

•  Errors Total - Keeps track of the total number of errors encountered.

•  The last three items above are error status indications.  These are displayed in 6 columns,
    each column representing one of the sequence:  X   Y   F   I   J   S
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Q/A Test Points Menu:

•  Current Point - Not a selection, but a status window.  Provides information as to the
parameters of the currently selected test point.

•  Auto Sequence  - The HFA II will automatically advance through all test points.  (To     
interrupt and terminate, press the patient response button and then select Done.

•  Manual Sequencing - Each time the patient button is pressed, the test point will advance.

•  Open Shutter - Opens the shutter.

•  Close Shutter - Closes the shutter.

•  Flash Shutter - Opens then closes the shutter.

•  Initial Point - Presents a ten-key selection pop-up window.  Allows a specific test point to be
entered.

•  Next Point - Advances the test point.

•  Previous Point - Moves to the previous test point.

•  Done - Returns to the Verification Menu.
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5.6 Diagnostic Tests

Introduction

The DST is a 3½-inch floppy diskette intended to be used by Manufacturing and Field Service
personnel when performing instrument configuration and when troubleshooting instrument
malfunctions.  Whenever possible, the DST should be used in place of the communications
terminal (or laptop computer) and cable setup.  For security, the DST cannot be accessed
without the use of the service key.

For a complete overview of the available DST options, refer to DST Overview diagram 5-21.

NOTE:  Some of the DST tests described in Section 5.6.1 are also resident in the CPU PCB
Flash PROM.  If the DST cannot be accessed, or if additional CPU tests are required, refer
to Section 5.6.2.

5.6.1 Diagnostic Support Tool (DST)

Required Parts 

To use all of the DST tests, the following parts are required:

C DST Diskette
C Service Key
C Loopback Connector

(The Loopback Connector is only required when verifying the serial ports.)

DST Setup Procedure

1) Turn off the HFA II, and disconnect the printer cable from the back of the HFA II.

2) Insert the HFA II DST floppy disk into the HFA II floppy drive.

3) Turn the HFA II power switch to ON.  After approximately one minute, the line “Diagnostic
Support Tool”  should appear under the serial number on the normal system start-up
screen, indicating that the DST program is loading.  After another minute or so, the
Humphrey Systems copyright screen will appear, followed quickly by the start-up screen.

4) When prompted on-screen, install your service key in the printer port.  The Enter Password
Dialogue will be displayed.  Enter the same password you have used with the laptop
service entrance.  After the correct password is entered, the main menu will appear.  Once
the DST Main Menu appears, remove the service key and reconnect the printer cable.

The DST Main Menu selections appear at the top of each column as shown on the DST
Overview Diagram (5-21).
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DST Test Descriptions

This section provides a brief description of each DST test.

CONFIGURATION

This selection brings up a second level menu for establishing the unit serial number and
model, as well as hardware and software options.  In addition, the unit’s clock can be set with
the current time and date.  This menu has the following selections: 

# Display The Configuration - This selection displays the hardware and software
configurations stored in the EEPROM.  Each option is displayed with an indication of its
status.  The first screen displays the serial and model numbers along with the hardware and
software option (HEX) number.  A second screen displays the individual hardware options,
and a third and fourth screen display the individual software options.

# Initialize The Configuration - This selection initializes the unit's non-volatile EEPROM
memory.  This operation erases all configuration and calibration parameters.  A
warning message is presented, followed by an option to quit the operation.  This operation
is normally only performed when a new EEPROM has been installed on the CPU PCB.

# Set Serial Number - This selection displays the currently configured serial number and
allows the user to edit it.  The serial number consists of a 4-digit model number followed by
the 6-digit serial number.  A keypad pop-up box prompts the user to enter a new number. 
After the new number is entered, the user has the option to save it or quit.

# Set Model/Hardware Options - This selection permits the user to set the standard
hardware defaults for a particular model number.  After setting the default option, all
options are listed along with the hardware option number.  Refer to Table 5 - 1. 

This selection presents a menu with the following options:

C Set Model 720 Defaults
C Set Model 720 with Fastpac Defaults 
C Set Model 730 Defaults
C Set Model 735 Defaults
C Set Model 740 Defaults
C Set Model 745 Defaults
C Set Model 750 Defaults
C Set Model Number
C Set Individual Hardware Options

The Set Model Number and Set Individual Hardware Options selections allow the user to
customize the hardware options on an individual basis.  These options are useful when
performing instrument upgrades (for example, adding the blue-yellow option).

NOTE: Selecting individual hardware options will also cause the hardware option number
to change.  Refer to the appropriate upgrade service bulletin to determine hardware option
numbers other than those provided in Table 5 - 1.  
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The hardware option selections are:

C SCSI tape drive
C SCSI hard drive
C SCSI DAT tape drive
C Fastpac Enabled
C Hard Disk Database Enabled
C 3.5-inch, 1.4 Meg floppy disk
C Red Filter
C Blue Filter
C Yellow background light
C Gaze hardware
C Floppy only

When setting the hardware options, the options currently installed are displayed first, and
then the individual options are displayed one at a time.  The User-Defined Buttons at the
bottom of the screen provide the following options:

C Installed - This selection will install a hardware option.
C Not Installed - This selection will uninstall a hardware option.
C Next - This selection will skip over the current selection.
C Done - This selection will display, for review, all of the hardware options in the

Test Log, and will give you the option to Save or Quit the current selections.

#### Set Model/Software Options - This selection is not available to field service.

# Set The Time - This selection enables the user to set the time of day.  This value is loaded
into the battery-backed, real-time clock, remaining in effect during power-off periods.

# Set The Date - This selection enables the user to set the date.  This value is loaded into
the battery-backed, real-time clock, remaining in effect during power off periods.
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Table 5 - 1.  HFA II Hardware Defaults

HFA II MODEL 

OPTIONS 720 720
FAST

730 735 740 745 750

SCSI tape
drive

NI NI NI NI NI NI I

SCSI hard disk I I I I I I I

SCSI DAT
tape

NI NI NI NI NI NI I

Fastpac
Enabled

N I I I I I I

Hard disk
database
enabled

NI NI NI I I I I

3.5 inch 1.4
Meg floppy
disk

I I I I I I I

Red Filter NI NI I I I I I

Blue Filter NI NI I I I I I

Yellow
background
light

NI NI NI NI NI I I

Gaze
Hardware

NI NI NI NI I I I

Floppy only I I I NI NI NI NI

H/W Option
Hex Code

400104 400114 430114 030134 230134 330134 33013e

I   - Installed
NI - Not Installed
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TEST SETUP MENU

This selection brings up a menu that can be used to set up repeated automatic testing, and to
provide tester identification on logs and printouts. This menu has the following selections.

#### Display Common Test Parameters - This selection displays the current test parameters. 
It is useful for reviewing test parameters status.

# Enter ALL Common Parameters - This selection permits the user to enter all the
common test parameters.

# Enter Tester/Station ID - The Tester/Station ID is an optional user field that is displayed
or printed on the test log during the “test all” operations. 

# Set Test All Repeat Count - This selection allows the user to repeat the execution of the
“test all” functions.  Entering zero for this parameter will repeat the test until the user aborts
it or an error occurs (see Set Error Stop Option)

# Set Error Stop Option - On repetitive testing it may be desirable to halt the test when an
error is detected.  This option provides this capability.

TEST LOG MENU

The individual tests use a common test screen with a scrollable message window that reports
the status of each test.  These messages can be directed to a printer for a permanent record of
the testing. This menu has the following selections.

# Printer Test Log On/Off - These entries turn the test printer log on and off.  There is a
“status” message that indicates whether printing the log is on or off, and which type of
printer is selected.

# Select A Printer - This selection enables the user to select one of the following printers:

C HP LaserJet
C Printrex

# Print The System Log - This selection prints the system log.  This log may provide
information helpful in diagnosing system problems.

PERFORM ALL TESTS

The tests configured into the tool have been organized into two categories, those that can run
automatically without operator assistance, and those that require operator confirmation or
assistance in some way.  This menu has the following selections.
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#### Perform All Self-Tests - This selection will run through all available tests that require no
operator interaction, including the motor tests, the disk and tape drive tests, and others. 
This selection will require that the operator set up the unit and respond to prompts for
proper setup.  This includes operations such as installing blank tapes, diskettes, external
drives, printers, and three serial loop-back connectors.  Refer to the note under
SERIAL/PRINTER PORT TEST MENU for additional requirements.

# Perform All Assisted Tests - This selection will lead the operator through all assisted
tests.  This includes the operation of lamps, LEDs, motors and switches that require
operator confirmation or assistance.  If desired, the user may “quit” during the test
sequence.

CPU BOARD TEST MENU

This selection presents a menu of tests that perform low-level diagnostics on the CPU board. 
These tests (and others) are also available in the CPU Flash PROM, and can be used if the
DST software will not boot or execute properly.  Refer to Section 5.6.2 for details.

This menu has the following selections.

# Run ALL CPU Tests - This function runs all the non-destructive tests.  It is useful for
performing a quick confidence test or longer-term "burn-in" type testing.  The EEPROM
tests are NOT included in this group, due to the potential component degradation that can
result from performing extensive write cycles.  NOTE:  See also the Note under SCSI
Controller test regarding possible test failure.

# CPU RAM Test - This selection evaluates all the CPU RAM detected by the start-up code. 
This is a nondestructive test that reads and writes an inverted bit pattern to each word in
memory.  The test is performed on 1-megabyte blocks to simplify component identification.

# Flash ROM CRC Test - This selection computes the CRC value of the ROM area and
compares it with the value stored in the ROM.  This is the same test that is performed
during start-up.

# DS1286 Calendar Tests - This selection nondestructively evaluates the ability to write a
range of values to each time and date register in the calendar chip.  In addition, a test is run
to determine if the one-second tick is present by performing a read/delay/read operation.

# 8254 Timers Test - This selection configures and writes known values to the unused
8254 timers.  After a brief delay, the timer registers are read.  If the values are not within an
expected range, the timers are determined to be at fault.
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# EEPROM Cell Test - This selection evaluates the ability of the EEPROM to retain
patterns of both ones and zeros.  In addition, a second test writes the cell address to each
cell and then tests the value.  Each cell is tested and is restored to its original content before
exiting the test.

The EEPROM tests are nondestructive.  However, if the CPU PCB is reset during the tests
(power to the instrument or CPU PCB is interrupted), or if excessive testing is performed,
damage to the EEPROM or its contents will occur.

# FPU Computation Test - This selection performs a basic floating-point multiply and
divide, then confirms the results.

# 68230 PIT Test - This selection tests the ability to write/read to the controller's I/O
registers.  In addition, the on-chip timer is tested for correct tick capability.

NOTE:  This test will always fail on the 29320-4 & 29320-5 CPU boards because of
the chip type used on these boards.

#### 68681 Duart Test - This selection performs an internal loopback of each UART NOT
currently in use.  The loopback tests the internal data paths and the interfaces to the
DUART chip.

# SCSI Controller Test -This selection sets up the SCSI controller to perform signal
loopback.  Signals are configured on the output lines, and the input lines are tested for an
appropriate response.  If the inputs fail to respond correctly, it is assumed that the controller
or its interface are in error.

NOTE:  The SCSI controller test will function only if the P/N 29320-4 or -5 CPU PCB
is equipped with an 8490 SCSI controller.  The 5380 SCSI controller, also used on the
above CPU PCBs, will fail this test.  Should this test fail, check the number printed on
the SCSI controller (location U6) to ensure that it is not the 5380 controller. The SCSI
controller test does function correctly on CPU PCB P/N 30470 & 48440.

# 8242 Keyboard Controller Test - This selection performs a keyboard controller self-test. 
If an invalid response is returned, or a time-out occurs while waiting for the response, the
test will fail.

MOTOR TEST MENU

This selection brings up a menu of basic motor test functions. This menu has the following
selections. 

# Home All Motors - This selection homes all the “home-able” motors and reports the
status of the operation.  (The Chinrest/Headrest motors cannot be homed.)
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# Test All Motors - This selection tests all motors by driving the motors to 50 percent of
their travel limits and reporting the status of the moves.  Due to the reduced travel limits,
this test should be able to be performed before the unit is calibrated.

#### Test X Motor - Tests the horizontal motor.

# Test Y Motor - Tests the vertical motor.

# Test F Motor - Tests the focus or carriage motor.

# Test I Motor - Tests the film-wedge motor.

# Test J Motor - Tests the glass-wedge motor.

# Test S Motor - Tests the shutter motor.

# Test Chin Cup X Axis Motor - This selection is designed to test the chinrest motors,
which have no controller feedback.  After the controller moves the motor, the user is
requested to validate the move.

# Test Chin Cup Y Axis Motor - This selection is designed to test the chin motors, which
have no controller feedback.  After the controller moves the motor, the user is requested to
validate the move.

LAMP/LED TEST MENU

This selection brings up a menu of lamp test and control functions.  This menu has the
following selections.

# Projection Lamp Voltage Test - This selection switches the projection lamp on and then
reads and evaluates the voltage drop across the lamp filament.  If this test fails, the lamp
may be defective or may not be installed correctly.

# Lamp/LED Verification Tests - This selection switches on lamps individually and
requests that the user validate the state of each lamp.  The user input is reflected on screen.

# Individual Lamp Controls - This selection brings up a menu of lamp control functions. 

The functions provided on the menu are as follows:

C Projection lamp ON
C Projection lamp OFF
C White bowl lamp ON
C Yellow bowl lamp ON
C Bowl lamp OFF
C Fixation central
C Fixation small diamond
C Fixation large diamond
C Fixation bottom
C Fixation OFF
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DISK/TAPE DRIVE TEST MENU

This menu has the following selections.

# Test Floppy Disk - This selection reads, writes and compares a small percentage of the
sectors on the floppy drive.  This test should be performed using a formatted test floppy (not
the DST program disk!).  The test displays the results on the test log.  NOTE: This test may
fail if either the test floppy disk drive or the floppy diskette is defective.

# Format a Floppy Disk - This selection formats a floppy disk in the internal disk drive.

# Test External Floppy Disk - This selection is identical to the internal floppy test but is
performed on the optional external disk drive.

# Format an External Floppy Disk - This selection formats a floppy disk in the external
floppy disk drive.

# Test Hard Disk Drive - This selection will test and report the size of the hard drive.

# Format the Hard Disk - WARNING: ALL DATA ON THE HARD DRIVE WILL BE
LOST DURING THIS PROCESS.   This function permits the technician to format and
initialize the hard disk drive.  Performing this test destroys all data on the hard disk drive
(operating system, patient data, printer type, setup data, and alter main menu data). This
function performs a low level format of the hard disk drive. To use this function, type: 
TEST 28 123456, then select Enter.

# Test the Tape Drive - This selection reads and writes to a group of blocks on the tape and
reports any errors detected.  A working test tape should be used for this test since the
contents may be corrupted.

SERIAL/PRINTER PORT TEST MENU

This menu has the following I/O port selections.

NOTE:  All three serial port loopback tests require loopback tool P/N 28497.  The loopback
tool must be installed into the appropriate serial port.  Refer to Figure 5 -  2 For the location
of each serial port.

# Serial (Gateway) Port 1 Loopback - This selection performs external loopback testing
of serial port number 1 on the external panel.  In order to perform this test, a loopback test
connector is required.  The connector loops the transmit line back to the receive line, and
the RTS line back to the CTS line.

# Serial (Debug) Port 2 Loopback - This selection performs external loopback testing of
serial port number 2 on the external panel.  In order to perform this test, a loopback test
connector is required.  The connector loops the transmit line back to the receive line, and
the RTS line back to the CTS line.
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#### Serial Port (Auxiliary) 3 Loopback - This selection performs external loopback testing
of serial port number 3 on the external panel.  In order to perform this test, a loopback test
connector is required.  The connector loops the transmit line back to the receive line, and
the RTS line back to the CTS line.

# Test Printer Port - This selection sends to the printer a test pattern containing all ASCII
characters and symbols.   Before performing this test, remove the service key and connect
the printer cable to the printer port.

PATIENT SWITCH/KEYBOARD TEST MENU

This menu has the following selections.

# Patient Switch Test - This selection displays the state of the patient switch.  If a state
change is detected (by pressing the switch), the test will display the new state.  Disconnected
and error states are included.

# Keyboard Test - This selection is not currently implemented.

CAMERA/FRAME GRABBER MENU

This menu has the following selection.

# Eye Monitor Test - This selection tests to see if the camera is working.  The operator is
asked to confirm that the eye monitor is OK.

VIDEO/TOUCH SCREEN TEST MENU

This selection is not currently implemented.
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KNOWN DST ISSUES AND PROBLEMS

Although the DST has been used in-house, it is expected that problems (other than those listed
below) will be uncovered once it has been released to field service.  Please fax the Technical
Support Department (925-557-4652) with any problems or suggestions for DST improvement.

The following known issues and problems exist in DST revision A6:

C At instrument start-up, if the patient switch is not plugged in or is defective, the
software stops at the password entry screen and indicates that an invalid password has
been entered.

C When “Test All” is selected, the instrument will attempt to test hardware assemblies
that may not be present on that particular model of HFA II.  For example, the streamer
tape drive or the yellow bowl lamps may be tested even if the instrument is not
equipped with this hardware. 

C While performing various diagnostic tests, if an error is encountered, the system will
lock up and power must be recycled.

C The “Test All” portion of the motor tests does not inform the operator which motor is
being tested while the test is in process.

C If the chinrest is close to the bottom of its travel, and the “Y” chinrest motor is
exercised, the motor movement may not be detected.

C The projector lamp voltage does not report the actual lamp voltage.

C The hard-disk tests do not always inform the operator if the tests are destructive or
non-destructive prior to selecting the test.

C The 8742 keyboard controller test may report a failure when a failure has not actually
occurred.

C In some cases, the memory tests do not detect errors when errors should have been
detected.

C Refer to 68230 PIT Test & DP 8490 SCSI Controller Test for limitations.
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5.6.2  CPU Flash PROM Tests

Diagnostic tests are resident in the CPU PCB Flash PROM.  The tests are accessed using a serial
communications terminal (such as a laptop PC with suitable communications software) connected
to the appropriate serial port on the HFA II.  This enables access to the tests even if the HFA II
cannot power up to a normal screen.  As with the DST, these diagnostic tests may be useful when
troubleshooting an instrument problem.

Required Parts 

To use all of the CPU Flash PROM tests, the following parts are required:

C Laptop and Communications Cable (For details, refer to Appendix E)

Setup Procedure

To access the CPU diagnostic tests, perform the following steps:

1) Switch off the HFA II.

2) Connect a communications cable to serial port 2 (see Figure 5 - 1).  This is the same
communications cable configuration as described in Appendix E.

NOTE:   After running the instrument in diagnostic mode, ensure that the communications
cable is disconnected from the serial port.  If the cable is not disconnected and the
instrument is turned off-on, the instrument will only display the boot-up screen - it will not
power up to the main menu.

3) Configure a communications terminal (or a laptop PC set up to operate as a communications
terminal) as described in Appendix E.  Connect the free end of the communications cable to
the serial port on the communications terminal (laptop). 

4) Switch on the HFA II power.  Wait for the # or > prompt to be displayed on the communica-
tions terminal.  (If the HFA II CRT is functional, only the boot screen will be displayed.)  If the
# or > prompt is not displayed, recheck the previous steps for possible setup problems.
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FIGURE 5 - 1. Install Cable into Serial Port 2

5) At the # or > prompt, type: TEST HELP.  The menu shown in Figure 5 - 2 should be
displayed.

NOTE:  If you make a mistake while typing, a status line message will appear on the terminal
screen.  Depending on the entry made, various status line messages will appear.  Ignore these
messages and select the ENTER key to return to the # or > prompt, then retype your selection.

6) To run diagnostic tests 1 - 26, type the following at the # or > prompt: TEST <menu test
number> <number of iterations> (for example, TEST 5 30), then select Enter.  In the
previous example, the Flash ROM CRC test would be repeated 30 times.  The number of
iterations defaults to one (1) if not entered.  To run functions 27 and 28, type the following at
the # or > prompt: TEST <menu test number> 123456 (for example, TEST 27 123456),
then select Enter.

Common Test Features

P Most of the tests have a repeat until error option.  This feature permits a test to be repeated
until an error is detected or the test is aborted by the user pressing a key.  In repeat mode, a
cycle counter is displayed each time the test is repeated.  This counter is useful to track the
number of successful cycles during long-term testing.

P Additional help information is available for each test, describing the test in more detail along
with the required parameters.  To get help for a specific test at the # or > prompt, type: TEST
HELP <test menu number> (for example, TEST HELP 5), then select Enter.  In the previous
example, help information about the Flash ROM CRC test would be displayed.



Humphrey Field Analyzer II Troubleshooting

30122B120130122B120130122B120130122B1201 5 - 255 - 255 - 255 - 25 Service Guide

WARNING:  Prior to performing a CPU diagnostic test, check the help
information for that test (as previously described).  Some tests will erase
patient test data from the hard disk.

1 -- Inst Caching off (0) or on (1) 2 -- Run ALL tests
3 -- CPU RAM test 4 -- Generate greyscale bars
5 -- Flash ROM CRC test 6 -- Camera RAM test
7 -- Video RAM test 8 -- Graphics system RAM test
9 -- BT478 color map RAM test 10 -- TMS34010 video controller test

11 -- DP 8490 SCSI controller test 12 -- DP8473 floppy controller test
13 -- 8254 timer tests 14 -- DS1286 calendar tests
15 -- EEPROM tests 16 -- FPU computation test
17 -- 68681 duart tests 18 -- 68230 PIT tests *
19 -- 8242 keyboard controller test 20 -- Touch screen controller test
21 -- Patient switch test 22 -- Memory I/O read test
23 -- Memory I/O write test 24 -- Target area system RAM test
25 -- Get floppy disk status 26 -- Check hard disk initialization

status
27 -- Initialize the hard disk

WARNING !!!

28 -- Format and initialize the hard

disk  WARNING!!!

FIGURE 5 - 2. CPU PCB Diagnostics Menu

NOTE:  * - This test will fail on the 29320-4 & 29320-5 CPU boards.

The CPU Diagnostic Tests

1 -- Inst Caching off (0) or on (1)  (For Software Engineering Use Only)

This function is used by the developer scripts which download code for debugging and test.
It disables the caching capability of the CPU, allowing debugger breakpoints to operate more
effectively.

2 -- Run ALL tests

This function runs all of the non-destructive tests.  It is useful for performing a quick
confidence test or longer term "burn-in" type testing.  The EEPROM tests are NOT included
in this group, due to the potential component degradation that can result from performing
extensive write cycles.  NOTE:  See also the Note under test 11 regarding possible failure of
the SCSI controller test.
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3 -- CPU RAM test

This test evaluates all of the CPU RAM detected by the startup code.  This is a nondestructive
test that reads and writes an inverted bit pattern to each word in memory.  The test is
performed on 1-megabyte blocks to simplify component identification.  There is an additional
test (24) provided for more location-specific testing.

4 -- Generate greyscale bars

This function generates a greyscale bar pattern in the video RAM area that is useful for
evaluating the video output signal or monitor quality.

5 -- Flash ROM CRC test

This test computes the CRC value of the ROM area and compares it with the value stored in
the ROM.  This is the same test that is performed during startup.

6 -- Camera RAM test

This test evaluates the camera frame buffer RAM by storing both ones and zeros in each cell.

7 -- Video RAM test

This test evaluates the video (display) RAM by storing ones and zeros in each cell.

8 -- Graphics system RAM test

This test evaluates the graphics execution RAM by storing ones and zeros in each cell.

9 -- BT478 color map RAM test

This test evaluates the BT478 color mapping controller and its associated color mapping
RAM.

10 -- TMS34010 video controller test

This test loads an instruction into the video controller and waits for an appropriate response.
If no response is present within a set time-out period, the controller or interface is determined
to be defective and the test fails.

11 -- DP8490 SCSI controller test

This test sets up the SCSI controller to perform an internal signal loopback.  Signals are
configured on the output lines, and the input lines are tested for an appropriate response,
while the output drivers to the SCSI bus are disabled.  If the inputs fail to respond correctly,
it is assumed the controller or its interface are in error.
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NOTE:  The SCSI controller test will function only if  the P/N 29320-4 or -5 CPU PCB is
equipped with an 8490 SCSI controller.  The 5380 SCSI controller, also used on the above
CPU PCBs, will fail this test.  Should this test fail, check the number printed on the SCSI
controller (location U6) to ensure that it is not the 5380 controller. The SCSI controller test
does function correctly on  CPU PCB P/N 30470.

12 -- DP8473 floppy controller test

This test issues a status request command to the floppy controller and then waits for a valid
response.  If no response is available in a time-out period, or the response is invalid, then the
controller or its interface are assumed to be in error.

13 -- 8254 timer tests

This test configures and writes known values to the unused 8254 timers.  After a brief delay,
the timer registers are read.  If the values are not within an expected range, the timers are
determined to be at fault.

14 -- DS1286 calendar tests

This test nondestructively evaluates the ability to write a range of values to each time and
date register in the calendar chip.  In addition, a test is run to determine if the one-second tick
is present by performing a read/delay/read operation.

15 -- EEPROM tests

This test evaluates the ability of the EEPROM to retain patterns of both ones and zeros.  In
addition, a second test writes the cell address to each cell and then tests the value.  Each cell
is tested and is restored to its original content before exiting the test.

CAUTION:  The EEPROM tests are nondestructive.  However, if the CPU PCB
is reset during the tests (power to the instrument or CPU PCB is interrupted), or
if excessive testing is performed, damage to the EEPROM or its contents will
occur.

16 -- FPU computation test

This test performs a basic floating-point multiply and divide and confirms the results.
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17 -- 68681 DUART tests

This test performs an internal loopback of each UART NOT currently in use.  The loopback
tests the internal data paths and the interfaces to the DUART chip.

18 -- 68230 PIT tests

This function tests the ability to write/read to the controller's I/O registers.  In addition, the on-
chip timer is tested for correct tick capability.

NOTE:  This test will always fail on the 29320-4 & 29320-5 CPU boards because of the chip
type used on these boards.

19 -- 8242 keyboard controller test

This test performs a keyboard controller self-test.  If an invalid response is returned, or a time-
out occurs while waiting for the response, the test will fail.

20 -- Touch screen controller test

This test sends a standby command to the touch screen controller and waits for response.
Once a response is received, the controller is commanded to return a touch position.  The
user is requested to press the screen.  If a position response is received, the test is successful.

21 -- Patient switch test

This test checks the patient switch inputs for a valid state.  The state is displayed with a
decoded value that can be compared with actual switch inputs.

22 -- Memory I/O read test  (For Software Engineering Use Only)

This function permits a technician to read any byte, word, or double word location in mem-
ory.  This location can be read repeatedly for troubleshooting operations.

23 -- Memory I/O write test  (For Software Engineering Use Only)

This function permits a technician to write any byte, word, or double word location in mem-
ory.  This location can be written repeatedly for troubleshooting operations.  

NOTE:  If not used correctly, this test can cause unexpected results.

24 -- Specific area system RAM test  (For Software Engineering Use Only)

This function can be used to target a RAM test to a specific location or block of locations that
may be problematic.  

NOTE:  No protection is provided to keep the test within system RAM limits.
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25 -- Get floppy disk status

This function is useful for evaluating the floppy disk drive status.  If the drive is operating
correctly, this function will indicate if a floppy disk is inserted and if that disk is write pro-
tected.

26 -- Check hard disk initialization status

This function is used to check if the hard disk drive has been initialized.  Performing this test
does not destroy any data stored on the hard disk.

27 -- Initialize the hard disk  WARNING!!!

This function permits the technician to initialize the hard disk drive.  Performing this test
destroys all data on the hard disk (operating system, patient data, printer type, setup data,
and alter main menu data). This is a high level format operation that may or may not be
adequate to fix hard disk failures. A low-level format is available in selection 28 which
provides a factory format.  To use this function,  type:  TEST 27 123456, then select Enter.

28 -- Format and initialize the hard disk  WARNING!!!

WARNING: ALL DATA ON THE HARD DRIVE WILL BE LOST DURING THIS PROCESS.
This function permits the technician to format and initialize the hard disk drive.  Performing
this test destroys all data on the hard disk drive (operating system, patient data, printer type,
setup data, and alter main menu data). This function performs a low-level format of the hard
disk drive.  To use this function, type:  TEST 28 123456, then select Enter.
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5.7 Printrex Printer Self Test and Error Handling

5.7.1 Printer Self Test

To do the self test, place the printer in the local mode by pressing the Line/Local button.
Then press and hold the Paper Advance button while pressing the Line/Local button to
initiate the test.  The buttons may be released once the test is started.  In self test, the ERROR
indicator turns ON and the printout shown in Figure 5 - 3 is generated.

FIGURE 5-3.  Self Test Printout

The self test printout continues until it is terminated by momentarily pressing the Paper
Advance button again.  After the self test, the printer remains in local mode until the
Line/Local button is again pressed.

5.7.2 Printrex Printer Errors and Error Handling

The following conditions cause the front-panel ERROR indicator to light and fault signals to
be sent to the host.

Paper Empty:

When the printer detects a paper-empty condition, it stops printing, goes off line, sets the
Paper Empty line high, sets the Busy line high, sets the Fault line low and lights the ERROR
indicator.  Normal operation resumes when a new paper roll is installed.
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Door Open:

When the door is opened (either latch unlocked), the printer stops printing, goes off line, sets
the Fault Line low, sets the Busy line high, and flashes the ERROR indicator.

Overvoltage Error:

If the +24 Vdc input is too high (+27 volts or greater), the printer stops printing, sets the
Fault line low, sets the Busy line high, flashes the ERROR indicator, and waits for the voltage
to drop to operating levels.

Under Voltage:

If the +24 Vdc input is too low (+21 volts or less) for a period of 625 ms or more, the printer
stops printing, sets the Fault line low, sets the Busy line high, flashes the ERROR indicator,
and waits for the voltage to return to +22 volts or higher before resuming normal operation.

Over Temperature:

If the printhead temperature increases above a preset level, the printer runs slower than
specified to allow it to cool, and returns to normal speed when the temperature reaches an
acceptable level.  If the printhead temperature exceeds operating levels, the printer stops
printing, sets the Fault line low, sets the Busy line high, flashes the ERROR indicator, and
waits for the temperature to drop to operating levels before resuming normal operation.

Brownout:

A brownout condition is defined as the +5 volt supply dropping below +4.5 volts.  The
printer goes into reset and all data in its buffers is lost if a brownout occurs.
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5.8 Power-On Self Tests

5.8.1 Motor Driver Board Startup

The startup of the Motor Driver Board involves eighteen distinct operations, each of
which must succeed before the Motor Driver Board is deemed to be operating
successfully and capable of supporting clinical testing activity.

The Motor Driver Board startup sequence is outlined in the steps below.  Recommended
repair actions are described in Section 5.8.

Step 1 Resets Motor Driver Board 

Sends NMI signal to Motor Driver Board, then waits until CTS is true.  Bowl intensity is at
maximum value.

Step 2 Gets ROM revision level

Checks the revision level to see whether loader or motor controller code is running, and
to ascertain that it is at an appropriate level with the desired functional support.

Step 3 Gets ROM status

Reads the status of the Motor Driver Board ROM startup, to ascertain if the self-check
succeeded.

Step 4 Resets motors

Brings all six motors to their respective flag crossings.

Step 5 Sets internal variables for operation.

Sets internal variables using a white stimulus against a white bowl.

Step 6 Initializes calibration constants

Data is read from NVM, and internal variables are populated.  This includes offsets for the
X, Y, F, and S motors, bowl and projector intensities, aperture wheel calibration values,
gaze window location, eye monitor parameters, eye illumination parameters, and the gaze
calibration parameters.  

Note    all parameters have reasonable default values in case of initial power-up or
uncalibrated system.

    
Step 7 Turns on the projection lamp to allow for lamp warmup.

Step 8 Sets bowl illumination to calibration value

Turns the bowl "on" to the specified calibration value (previously at full intensity).



Humphrey Field Analyzer II Troubleshooting

30122B120130122B120130122B120130122B1201 5 - 335 - 335 - 335 - 33 Service Guide

Step 9 Initializes the DVM

Sets the DVM to internal bipolar mode, then initiates the hardware auto-cal sequence. 
Sets DVM to bipolar internal mode, then reads for zero value.  Iterates until reasonable
zero is attained.

Step 10 Zeros the DVM

Sets the DVM to external unipolar, then initiates the hardware auto-cal sequence.  Sets
DVM to (unipolar) detector mode, then reads for zero value.  Iterates until reasonable zero
is attained.

Step 11 Turns on the projection lamp as a secondary output check.

Step 12 Positions motors to bowl origin

Sets the X, Y, and F motors to point to the center of the bowl.

Step 13 Sets aperture wheels to clear, w/Goldmann V

Simultaneously moves both wheels to their maximum apertures.

Step 14 Turns projector on

The projector is turned on with the output voltage associated with its calibrated 10,000
asb level.

Step 15 Sets voltage level

The projector turret is positioned 35 degrees above center.  The shutter is opened, with
no attenuation, and intensity is read.  The intensity is compared with the value established
at calibration time.  If there is a notable difference, the output voltage is adjusted until the
intensity read is within a specified limit of the calibration value.  The voltage drop across
the projection lamp is then measured and used as a reference for future voltage
adjustments.  The shutter is then closed.

Step 16 Sets flash duration

The shutter is set to flash for a 200-millisecond duration.

Step 17 Verifies wedges

At 10 points on each wheel, the intensity is measured and compared against the value
stored in memory.  If any value is greater than 1 dB from the measured value, the test
fails.  If the RMS value for these readings is greater than 0.5 dB, the test fails.

Step 18 Turns off projector

The projector is turned off, but the background bowl lamps are left at their established
values.
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5.9 Startup State Errors
During the power-on sequence, the Motor Driver Board goes through 18 discrete
operations, as indicated in 5.8.1 Motor Drive Board Startup in the service guide. If
an error occurs, the following message(s) will be displayed:

“System startup state ##” where ## indicates the startup state number.

The startup state numbers are as follows:

 01 Motor board - reset failed
 11 Get ROM ID - mismatch of revision levels
 21 Get status - ROM selfcheck failed
 31 Resets motors - all motors failed to detect their flags
 41 Set motor flag params - motor or edge detector failed
 51 Set motor rates - motor did not respond properly
 61 Set white - internal variable for operation of white stimulus failed
 71 Projector on 1 - lamp warmup cycle failed
 81 Bowl on - bowl illumination failed to reach calibrated limit
 93 Initialize DVM
103 Zero detector
112 Projector on 2 - Projector lamp burned out or disconnected
121 Position stimulus
131 Set both wheels
143 Set projector voltage - projector voltage exceeded 10 V, light path

may be blocked
153 Set flash duration
163 Verify wedges
172 Projector off

There will also be a suggested error recovery action to be taken by the operator. They are
as follows:

All codes marked with 1 above will have the following message - "Please cycle
power to restart"

All codes marked with 2 above will have the following message - "Please
replace projection lamp and restart"

All codes marked with 3 above will have the following message - "Please dim
room lights and press Retry"

Please note that an error code can be caused by a number of different things. For
example, if there is a problem during the verification of the wedges, code 16, this could
be caused by excessive room illumination, dirt on one of the wedges, dirt on the light
detector, a broken glass wedge or defective electronics. All of the causes are
indistinguishable from a software standpoint and the error message "Please dim the room
lights and press Retry" is based on the expected cause of the error.

Note    Additional errors may occur at the same time as the startup state errors, and are
logged in the System log. Print out the System Log to check for additional
errors.

If the EEPROM should fail, there will be a message displayed as follows:



Humphrey Field Analyzer II Troubleshooting

30122B120130122B120130122B120130122B1201 5 - 355 - 355 - 355 - 35 Service Guide

"HFA II may need service [code XXXXXX: 1>0x%AAAA 2>0x%BBBB]

Where AAAA will be replaced with a status code and BBBB is replaced with the index
code.

Status Codes and their meanings are as follows:

190000 Bad Motor Value
190002 Bad Camera Value
190004 Bad Intensity Value
190006 Bad Read
190007 Bad Write

Index codes associated with Motor or Light values are:

0 Right Mode
1 Left Mode
2 Offset
3 Focus
4 Shutter
5 Aperture
6 Bowl
7 Projector
8 Yellow
9 Blue
10 Color

Index codes associated with Camera values are:

0 Illumination
1 Video Window
2 Gaze window
3 Gaze Parameters
4 Max Camera

Error messages will also appear in a small window in the upper right corner on the
display. Status numbers, index numbers and an explanation of the error will be shown.
These windows may be stacked on top of each other as the error develops. By touching
the window, the error message on top will disappear, revealing the message under it (only
from the Main Menu). To better see the error and to get a better idea of what may be
causing it, print out the System Log.
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Startup State Errors:

Note    After any replacement/repair, refer to Section 3, Table 3-1 for followup actions.

System startup state 0 - Indicates Motor Board Reset failed

Recommended Action:

•  Cycle power to restart
•  Replace motor driver PCB

System startup state 1 - Get ROM ID - there has been a mismatch of revision levels.

Recommended Action:

•  Cycle power to restart
•  Install the most current revision of software
•  Replace motor driver PCB

System startup state 2 - Get Status - the ROM self-check failed

Recommended Action:

•  Cycle power to restart
•  Install the most current revision of software
•  Replace motor driver PCB

System startup state 3 - Resets motors - All motors have failed to detect their flags

Recommended Action:

•  Cycle power to restart
•  Check System Log (Appendix J.3) for repetitive motor failures
•  Visually inspect Motors, Flags, and Edge Detectors for misalignment.  The Motor
exerciser function can also be used to diagnose motor failures  Adjust as necessary.  If
failure cannot be traced to a particular Motor, flag, or detector check/replace motor driver
PCB or connections.

System startup state 4 - Set motor flag parameters - a motor or edge detector have
failed.

Recommended Action:

•  Cycle power to restart
•  Check System Log (Appendix J.3) for repetitive motor failures
•  Visually inspect Motors, Flags, and Edge Detectors for misalignment.  The Motor
exerciser function can also be used to diagnose motor failures  Adjust as necessary.
•  Refer to Common Error Messages (Section 5.10)
•  If failure cannot be traced to a particular Motor, flag, or detector check/replace motor
driver PCB or connections.
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System startup state 5 - Set motor rates - A motor did not respond properly.

Recommended Action:

•  Cycle power to restart
•  Check System Log (Appendix J.3) for repetitive motor failures
•  Visually inspect Motors, Flags, and Edge Detectors for misalignment.  The Motor
exerciser function can also be used to diagnose motor failures  Adjust as necessary.
•  If failure cannot be traced to a particular Motor, flag, or detector check/replace motor
driver PCB or connections.

System startup state 6 - Set white - The internal variable for the operation of the white
stimulus on the white bowl have failed.

Recommended Action:

•  Cycle power to restart
•  Check/replace spot detector/cable
•  Check/replace motor driver PCB

System startup state 7 - Projector on 1 - The projector lamp warmup cycle has failed.

Recommended Action:

•  Cycle System Power
•  Replace Projection Bulb
•  Check projection path mechanical alignment
•  Check/replace projector lamp cable
•  Check/replace motor driver PCB

System startup state 8 - Bowl on - The bowl failed to reach its calibrated value.

Recommended Action:

•  Cycle Power to restart.
•  Perform Bowl Intensity Calibration
•  Check/replace spot detector/cable
•  Check EEPROM
•  Check/replace bowl lamps (bowl lamps must be replaced in pairs  only)
•  Check/replace motor driver PCB 

System startup state 9 - Initialize DVM - The built in Digital Voltmeter (Motor Board)
failed to initialize.

Recommended Action:

•  Dim Room lights and Retry
•  Check/replace spot detector/cable
•  Refer to Common Error Messages (Section 5.10).
•  Check/replace motor driver PCB
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System startup state 10 - Zero detector - The built in Digital Voltmeter (Motor Board)
failed to find a reasonable zero value.

Recommended Action:

•  Dim room lights and retry.
•  Refer to Common Error Messages (Section 5.10)
•  Check/replace spot detector/cable
•  Check projection path
•  Check/replace motor driver PCB

System startup state 11 - Projector on 2 - The projector lamp is either burned out or
disconnected.

 Recommended Actions:

•  Ensure the Lamp is plugged in correctly
•  Replace the projection lamp and restart
•  Check/replace projector lamp cable
•  Check projection path mechanical alignment

System startup state 12 - Position Stimulus - Centering stimulus failed.

Recommended Action:

•  Cycle Power to restart
•  Perform Mechanical Calibrations
•  Refer to Common Error Messages (Section 5.10)

System start up state 13 - Set both wheels - Wheels failed to move to their maximum
aperture.    

Recommended Action:

•  Cycle power to restart
•  Perform Wedge Calibration
•  Check Film and Glass ND wheels
•  Refer to Common Error Messages (Section 5.10)

System startup state 14 - Sets projector voltage - 
The projector voltage has exceeded 10V (Maximum limit)

Recommended Action:

•  Dim room lights and retry
•  Replace projection lamp
•  Check projection path mechanical alignment 
•  Refer to Common Error Messages (Section 5.10)
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System startup state 15 - Set flash duration - The shutter failed to provide the 200 ms
flash duration.

Recommended Action:  

•  Dim room lights and retry
•  Perform shutter and wedge calibration. Check for mechanical interference.
•  Check/replace shutter motor 

System startup state 16 - Verify Wedges failed

Recommended Action:

•  Dim room lights and retry
•  Perform shutter and wedge calibration
•  Check for broken, cracked, or very dirty green and/or blue filters in the detector assy.     
           replace as necessary
•  Check/replace ND Wheel 

System startup state 17 - Projector off failed

Recommended Action:

•  Replace projection lamp and restart
•  Check/replace projection lamp cable
•  Check projection path alignment
•  Check/replace spot detector/cable
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5.10 Beep Codes
If a failure occurs early in the instrument's boot-up cycle, a beeping pattern may be heard,
and the LED on the floppy drive will flash in unison with the beeping pattern.

The beeps and/or flashes are an indication that a fault has occurred on the CPU PCB. 
The beep/flash pattern represents a 4-bit hexadecimal character code that indicates the
nature of the failure, as listed below.  The beep/flash pattern begins with the Most
Significant Bit (MSB).

(EXAMPLE:  A beep/flash occurs with one long and three short pulses.  This a 1000
pattern, indicating an incorrect result from the ROM CRC check.)

MSB --> 1000

The codes are as follows:

0001 = Bus Error (short, short, short, long)
0010 = Address Error
0011 = Supervisor Error
0100 = Exception Error
0101 = Trap Error
0110 = Interrupt Error
0111 = Pit Timer Error
1000 = ROM CRC Error
1001 = RAM Error
1100 = Floppy Error
1110 = Fatal Error

These errors are often referred to as "cold errors" as they occur prior to software being
accessed from the hard disk and loaded into RAM.

From the field repair perspective, a code such as those just described would indicate
replacement of the CPU PCB is appropriate to correct the problem.
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5.11 Hexadecimal Error Codes

Errors preceded by a ‘%’ symbol, are generated by the Motor Board. These errors fall
within two ranges: errors can indicate a fault with code received from the CPU, or a
device that is controlled by the Motor Board or the Motor Board itself.

% 1 thru % 14 = Motor, Flag or Illumination Errors
%81 thru %93 = Flash Memory Loader Errors

Note    Error codes are listed in Hexadecimal format.  If an error code begins   with an
0xNNNNNN, disregard the 0x and look up only the NNNNNN in the table.

Hex. Error Codes Ranges Error Module

000000-thru-000103 Operating System Error

002001-thru-002FOE Patient Database Error

010001-thru018007 HFA2 Error Exception Utility Error

020000 Software Timer

030000-thru-030006 Root Task Error / Application Start-up

040000-thru-040005 Software Security Module

070000-thru-070020 Floppy Disk Driver (software)

080000-thru-080020 SCSI Device Error

0A0000-thru-0A0032 Printer Task Error

0B0000-thru-0B000C Parallel Port Driver Error

0C0000-thru-0C0007 Inter-process Communication Utility Err.

0F0002-thru-0F2100 Patient Database Utility Error

110000-thru-11000A Motorboard Physical Drive Error

120000-thru-120049 Motorboard Library Error

130000-thru-130009 Calibration Menu Error

140000-thru-140008 Keyboard Error

160000-thru-160005 Patient Switch Error

190000-thru-190034 Static Test Engine Error

1B0000-thru-1B0012 Service / Error Log Utility Error

200000-thru-200004 Gateway Input Error

210000-thru-210007 Serial Port Driver Error
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Hex. Error Codes Ranges Error Module

220000-thru-22001A Backup / Restore Menu Error

230000-thru-20000B File System Error

240000-thru-24000A System Utility Function Error

250000-thru-25012D Graphical User Interface Error

270000-thru-270014 CPU to Video Processor Error

290000-thru-290060 Application Software Error

2A0000-thru-2A0001 Error General Device

2C0000-thru-2C0009
2D0000
2E0000

Boot Prom Error

300000-thru-310002 Test Utility Error

310000-thru-310002 Ram Disk Error

320000-thru-32000F Installation Error

330000-thru-330007 Print Spooler Error

340000-thru-340004 EEPROM Device Driver Error

350002-thru-350307 StatPac Error

370000-thru-370002 GUI/APP No-Man’s land Error

380000-thru-380002 Data Compression/Decompression Error

390000-thru-390004 Boot Graphics Error

3A0000-thru-3A0005 Flash Prom Interface Error

3D0000-thru-3D0009 HFA-1 Hard Disk Transfer Utility Error

3E0000 Memory Manager Error

3F0000-thru-3F0004 Keyboard Controller Interface Error

40000-and-400001 Processor Interrupt Error

410000-thru-41000b Run-Time Loadable Module Error

880000-thru-890008 DST Service Tool Error
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5.12 Common Error Messages

The table below provides the most common error messages, a description of the problem, and
some possible solutions.  Check each solution in the order given.  After any replacement\repair
procedure, ensure that you check Section 3, Table 3-1 for required follow-up actions.

ERROR MESSAGE PROBLEM SOLUTION
130009 A value stored within the

EEPROM is out of tolerance.
1) Print out the Cal/Wedge
printout.  Look for the
phrase “INVALID DATA”
beneath NVM Data. 
Recalibrate as required.

2) If equipped with Blue-
Yellow, recalibrate the
Wedge calibration first, and
then recalibrate the Blue
Correction second.

Motor Board Uncalibrated
(MBC Motor Board
Controller)

A primary system error was
reported during the power up
sequence.  A message,
“Pressing Proceed Will Not
Allow Testing” was displayed. 
The operator pressed proceed
and then attempted to run a
patient test.

Print out the System Log. 
Look at the log for Startup
State “XX” Errors, where
“XX” indicates a number. 
Refer to Sections 5.7 and
5.8 in this manual for
description of each number.

Check Stepper Motor The system software has
detected a problem that does
not fit into any system error
message string.  The software
will default to the Check
Stepper Motor message.  It
does not necessarily mean that
there is a motor related
problem.

Print out the System Log. 
There probably will not be
any other errors, however,
you should check to be
sure. 

Often, this error is
associated with the detector
cable, the detector, its
internal filters, or the light
detection circuitry.
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ERROR MESSAGE PROBLEM SOLUTION
Failure to Initialize DVM The signal to initialize the

DVM chip on the motor board
did not occur.  This message is
usually accompanied with
either a Start Up State 9 or 16
error message.

Print out the System Log. 
Verify that these errors are
not occurring during system
start up.  If they are, ensure
the room lights are dim
during the start up period.

This error will always occur
if the front cover is off or if
the black patch on the front
cover has fallen off.

Check the detector cable,
detector, its internal filters,
and the light detection
circuitry.

Illegal Attenuation The film wedge and the glass
wedge do not provide enough
light attenuation.

Print out the Cal\Wedge
printout.  Check the Wedge
Attenuation value.  It must
be greater than 500.

Try recalibrating the
Wedges.  If equipped with
Blue-Yellow, recalibrate the
Blue Correction after the
Wedge calibration (see
Error 130009).

Check both the film wedge
and glass wedge.  Replace
and recalibrate as required.

Unexpected Event An event occurred which the
system software and hardware
could not properly process. 

This is a very low level error
involving the CPU. 
Normally, rebooting the
instrument will restore
functionality.

It is not likely that an error
will show in the System
Log, however, it should be
checked.

If the error happens during
the start up period, try
connecting a laptop to the
center serial port. A more
descriptive error message
may be output during start
up.
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ERROR MESSAGE PROBLEM SOLUTION
Check Stepper Motors, Shutter
and Lamps

The projection lamp, yellow
bowl lamp, or bowl lamps
have degraded and have
become unstable.

Printout the Cal\Wedge
printout.  Look at the
Projection Lamp Voltage. 
If nearing 10 volts or below
7.8, replace the projection
lamp.

The yellow bowl lamp
cannot be tested, and if
suspect, should be
replaced.

The white bowl lamps
should only be replaced in
pairs.

Any floppy or hard drive error
message

May be a problem with the
diskette, the drive, the cable,
etc.

Refer to Appendix K.5 and
K.6 for drive-related
troubleshooting dialogues.

Beeping tones can be heard
during the power up
sequence.

A low level error has occurred
on the CPU PCB. For beeping
tone descriptions, refer to
Section 5.8 in this manual.

The most common is a bus
error - three longs and one
short beep. Any peripheral
or assembly that sends data
on the address bus could
be the source of the
problem. Attempt to isolate
the problem in the order
listed below.

If the error happens during
the start up period, try
connection a laptop to the
center serial port. A more
descriptive error message
may be output during start
up.

Keyboard
Printer
Touch Screen
CRT PCB
Tape Drive
Hard Drive
Motor Board PCB
CPU PCB cable (P/N
29064 - see wiring diagram
in Section 6)
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ERROR MESSAGE PROBLEM SOLUTION
SCSI PDMA (Direct Memory
Access)

During the backup\restore
process, the SCSI controller
did not process the data
properly.

Try the backup\restore a
second time. This error will
usually occur only 50% of
the time.

If on site, check the jumper
configuration for the tape
drive. Note the
manufacturer and model of
the drive, then refer to
service bulletin HFA -
003(x) for configuration
details.

Refer to Appendix K.6 and
K.7 for additional
troubleshooting
suggestions.

Printer is offline or is
disconnected.

The HFA II was not able to
communicate with the printer.

Ensure that the Printrex
printer “green” power light
is on.

Check the printer power
connection and the data
cable.  Reseat the both
cables.

Check for the proper printer
selection in the System Set
Up menu.

Remove the paper carrier. 
Blow any paper debris from
the IR LED hole in the
lower right corner of the
Printrex printer door
opening.

Reseat the paper carrier
and paper as far to the right
as possible.

Perform the Printrex self
test described in section 5.6
of this manual.

As a final repair action, try
another printer, then CPU
PCB.
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ERROR MESSAGE PROBLEM SOLUTION
System Startup State 4, 12,
13, or 14.

The “I” (film wedge) and “J”
(glass wedge) motors or
associated assemblies are not
operating properly.

Print out the system log. 
Normally, numerous other
error messages indicating
either the “I” or “J” wedge
will be seen.  Determine
which wedge is causing the
Startup State error.

Check for any mechanical
rotation problems.  Verify
that the wedge passes freely
through the edge detector.

Ensure that the film wedge
is not slipping off the brass
hub that it is mounted on.

Check for any scoring
marks on the wedge’s
opposing brass hub.  If
scoring marks are present,
the pin on either wedge,
aperture, or color wheel
hub may be too long,
causing them to be
incorrectly positioned.

Check the ease of rotation
on the opposing wedge
hub.  Remove the aperture
or color wheel as required
to clean the shaft and
bushing.

Verify the functionality of
the appropriate edge
detector and motor.

Check for proper alignment
along the entire projection
path.
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Section 6  - Diagrams
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FIGURE 6-2. Projection Path
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FIGURE 6-3. CPU PCB  Functions and Connections

CPU Part Numbers: 29320-5, 30470 and 48440
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NOTE: Connection labels depict P/Ns 29360-1, -3 and 46120-1, -3. P/N 48530-3 may vary slightly.

FIGURE 6-4. Motor Driver Board
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FIGURE 6-5. Projection Assembly 
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FIGURE 6-6. Fixation Interconnect PCB (Old Bowl)

    P1, P2 BOWL LAMP MODULES

P3, P4 BOWL I/R LEDs (2)

E1, E2                     CENTRAL FIXATION LED
   

             E3, E4 GAZE LED
        MOTOR DRIVER PCB

P5
         P5

FIGURE 6-7. Fixation Interconnect PCB (New Bowl)
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FIGURE 6-8. Power Entry and Power Supply
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P/N 29320-5 P/N 30470

P/N 48440

FIGURE 6-9. CPU PCB Component Locations
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P/N 29360-1, 29360-3 P/N 46120-1, 46120-3

      U22 Flash

P/N 48530-3

FIGURE 6-10. Motor Driver PCB Component Locations
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Section 7  -  Parts
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Notes:
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7.1 Introduction

This section contains Level 1 parts lists and associated information for the HFA II.  It contains
instructions for ordering parts and returning defective parts, and it identifies the parts that are
recommended as spares for supporting field repairs.  

NOTE —  International Operations:  The procedure for returning defective
parts from International operations differs somewhat from that for U.S. Domestic
operations.  These differences are noted in the instructions.  Please follow the
instructions carefully.

7.2 Parts Orders — U.S. Domestic Service Operations

 Spare parts may be ordered monthly or weekly by using the standard parts order form
available from Service Parts Stores.  Parts needed overnight can be ordered by phone from
the Parts Department.  The cost of shipping parts for next day delivery is very high and should
be used only in emergencies.
The Parts Department phone number is (800) 341-6968. 

Customers are billed for shipping charges (most items are shipped UPS). 

7.3 Parts Orders — International Service Operations

For International Service Operations, please use the ordering procedures that have been
established for your area of operations, and which meet the requirements of the Humphrey
International Parts Department.
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7.4 Returning Instruments / Defective Parts

When equipment needs to be returned to Humphrey Systems for repair, it is important that it
is properly packed for shipment, and that authorization for return is obtained before the
equipment is shipped.

NOTICE — Costs to repair equipment damage caused by improper packing for
shipment to Humphrey Systems become the responsibility of the sender.
Do Not store anything in the bowl when shipping the HFA II.

7.4.1 Equipment Return Authorization

Authorization must be obtained from Humphrey Systems before equipment is returned for
repair.  A Return Goods Authorization (RGA) number is required on each return shipment to
Humphrey Systems.  The procedure for obtaining an RGA number varies, depending on your
area of operation.  Use the procedure that has been established by Humphrey Systems for
your area of operations.

7.4.2 Packing the Instrument for Shipment

The shipping materials and repack instructions required for safe shipment of the HFA II are
described in section 7.7.1 of this manual.  A repack instruction sheet was also included with
the instrument when first shipped from the factory.

7.4.3 Returning Defective Parts

The return of defective subassemblies is a very important part of our operation. 
Subassemblies are rebuilt and returned to service stock, and are available as needed by our
Service Representatives.  Our inventory is kept low to keep operating costs down. 

When you return parts or assemblies to the Repair Center, attach a paper tag to each
assembly.  On the tag, list the following information:

P the serial number of the instrument from which the part was removed
P the date of removal
P the problem (if you could not find the problem, describe what the customer

reported, and add "CND" - Can Not Duplicate)
P the part number of the part/assembly being returned
P your territory number (U.S. Domestic Reps)

This information will enable the Repair Center to make repairs as efficiently as possible. (For
U.S. Domestic Reps, tags are available from the Parts Department.) 
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NOTE  International Operations:  Additional procedures are necessary for return of
defective parts from international service operations. Instructions have been provided to
each area of operation by the Humphrey Systems International Parts Department.  If you
are unfamiliar with the required procedure for your area, or have any questions
regarding the procedure, please contact the Humphrey Systems International Parts
Department.

When you receive spare parts from the Parts Department, save the packaging material for
returning the defective part for repair.  Many of the parts are delicate and expensive; extra
attention to packaging will pay off in less damage to parts during shipment. 

7.5 Recommended Spares

Parts that are recommended as spares for the HFA II (small hardware not included) are
marked with an asterisk (*) in the following parts lists.  Quantities are not specified. 
Appropriate spares quantities are based on instrument population in your area, commonality
of spare parts between instrument models, and experienced failure rate of parts.

A quantity of 1 for each of these commonly-used parts may be used as a starting point for
determining recommended spare quantities.  Items and quantities may be added or deleted
based on local experience and instrument population in your area.

Sparing of small hardware (screws, washers, etc.) is necessary, but is left to the discretion of
the individual service technician.
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7.6 Level I Parts Lists

NOTE - For part numbers of tools, test equipment and service supplies, please refer to
Appendix A.

7.6.1 Accessories/Supplies/Consumables

Part No. Description

29999 Accessory kit, complete (comprised of some, but not all, of the parts listed below)
* 30096 Tape Cartridge, 600 Mb TEAC
* 30283 Tape Cartridge, DAT 4mm 2Gb 90m
* 18177 Diskette, 3½", 1.44 Mb (Box of 10)

29623 Padding, Chinrest (300 Pieces)
14176 Antistatic Wipes
24433 Paper, Thermal printer

* 08025 Eye Patch, Black, with elastic strap
33514-3 Wrench, Allen 3mm

* 30323 Projection Lamp Assy
* 29954 B/Y Lamp, (for blue/yellow feature), Halogen, w/Reflector, 12V, 20W
* 21453 Fuse, 4 Amp, Slow-Blow Metric, 250 volts (main line)
* 30241 Fuse, 6.3 Amp, Fast-Blow Metric, 250 volts (power supply)
* 30298 Fuse, 3 Amp, 250 volts, 2 AG (Z-Axis monitor)
* 29575 Patient Button Assy

29658 Dust Cover
* 42050 Power Cord, 90 LH, IEC 320, 6A 250V, 36 inches (from HFA II to power table)
* 30144 Power Cord, Hospital Grade, 18" length, (100–120V) (from HFA II to power table)
* 30147 Power Cord, Euro, CEE 7/7, 10 A .5M (220–240V) (from HFA II to power table)
* 22511 Power Cord, Hospital Grade, (100–120V) (from power table to wall outlet)
* 22581 Power Cord, Euro, CEE 7/7, 10 A (220–240V) (from power table to wall outlet)

12978 Card, Doctor response
14180 Primer, Field Analyzer
30301-33 Touchup paint (Light Gray)
07696 Plastic Box (holds accessories)
50038 Keyboard w/touchpad
30184 Foam Barrier Strip, 10.5" (Sticks onto table top, flush with CRT side of HFA II, to

block loose objects on table from rolling under instrument.)
* 47653-TAB Owner's Manual (1=English, 2=French, 3=German, 4=Italian,

 5=Japanese, 6=Russian, 8=Spanish)
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(7.6.1  Accessories/Supplies/Consumables - continued)

24500 Warning Sheet, Thermal Paper
29946 Packing List, Accessory Kit
30131 Reorder Card, HFA II
30236 Instruction Sheet, "How to fasten HFA II to power table with printer"

* 30132 Instruction Sheet, Repack, HFA II
30151 Carrier, Paper, Thermal Printer
48430 Adapter, Printer, HP-1100

7.6.2 Software

Part No. Description

n/a Software diskettes (refer to HFA II service bulletin HFA2-015x for the latest part 
number information) Also, go to www.czos.com for current software downloads.

n/a Instruction Sheet (Refer to Appendix ‘F’ in the HFA II service Manual for 
information on installing software)

7.6.3 Peripherals

Part No. Description

30200-100-120 Printer, 100-120 VAC, Stand-alone, Printrex
30200-220-240 Printer, 220-240 VAC, Stand-alone, Printrex
30121-120 Printer, 100-120 VAC, Printrex (mounts in power table) (vert data connector)
30121-230 Printer, 220-240 VAC, Printrex (mounts in power table) (vert data connector)
40038-115 Printer, 115 VAC, Printrex (mounts in power table) (horz data connector)
40038-230 Printer, 230 VAC, Printrex (mounts in power table) (horz data connector)
39993 Cable, Parallel, 30 inches (DB-25 to 34 pin Centronics)
28505-xx Cable, Serial, HFA-to-HFA II (xx = 05, 25, or 50 for length in feet)
30093-1.2 Kit, Drive, 110 Volt External Floppy, 5-1/4" (refer to HFA II service bulletin 

HFA2-009x  for individual parts included in the kit)
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Peripherals - continued

Part No. Description

30091 Assy, Cable Ext Floppy PacRim System
30286 Gender Changer
30293 110V Power Supply for External 5 1/4" Floppy Drive
30294 220V Power Supply for External 5 1/4" Floppy Drive
30292 Kit, Drive, 230 Volt External Floppy, 5-1/4" (refer to HFA II service bulletin 

HFA2-009x  for individual parts included in the kit)

(* indicates recommended spares, as required)
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NOTE - For individual cable part numbers, refer to the System Interconnect
diagram in Section 6 (Figure 6-1).  Cables that do not have a part number
listed in Figure 6-1 are supplied only as part of an associated assembly shown
in this parts section.

7.7 Illustrated Parts Breakdown

The following drawings provide illustrated parts breakdowns of the HFA II instrument.  The parts
drawings are keyed by item numbers to the associated parts lists.

All dimensions are listed in inches unless noted otherwise.
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7.7.1 Shipping Materials and Repack Instructions

Item Part No. Description

30003 Packaging Assy, (includes items 1, 2, 3, 5, 6)
1 ---   Pallet
2 ---   Bottom Foam
3 ---   Top Foam
4 ---   Accessory kit (see 7.6.1, Accessories, Supplies, Consumables)
5 ---   Sideboard
6 ---   Top
7 ---   HFA II
8 08226 Strapping, Cord, Polyester, 1/2" wide (specify 26 ft length when ordering)
-- 08228 Buckles, Strapping, 1/2" wide (2 required)
-- 03554 Bag, Plastic 6" x 8"
-- 30227 Turret Restraint Assy (rubber band with pull ribbon)

* -- 30132 Instruction Sheet, Repack, HFA II

Power Table Shipping Materials (New Style)

--- 40000 Box, Power Table without printer
--- 39987 Box, Power Table with printer
--- 40091 Box, Ship, 400 Power Table, Stand-up
--- 39992 Box, Ship, 400 Power Table

HFA II Repacking Instructions

Caution — The bowl is easily damaged if abused.   DO NOT store anything inside the
bowl.  If the instrument is received with objects stored inside the bowl, your account will be
charged for ensuing repairs.

1) Disconnect the power cords and all peripherals from the HFA II.
2) Lock down the floppy disk drive heads on a cardboard insert or diskette.
3) Pack the patient button, power cord, and all other accessories in the accessory box, if

appropriate.
4) Put the trial lens holder in the down position.
5) Rotate the HFA II turret completely clockwise.  To hold the turret in place:  C loop one end of

the rubber-band turret restraint around the end of the small turret pulley C pass the rubber band
behind the turret and loop the other end around the left-hand bowl lamp baffle inside the bowl.

6) Put bottom foam (item 2) in pallet (item 1).
7) Place HFA II (item 7) in bottom foam as shown.
8) Place top foam (item 3) on HFA II.  Position foam so that it fits well.
9) Place accessory kit (item 4) on top foam.
10) Slide sideboard (item 5) over foam until bottom edge touches pallet.
11) Place top (item 6) on sideboard.
12) Secure entire shipping container with repackaging straps (item 8).
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(7.7.1  Shipping Materials and Repack Instructions)
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7.7.2 Miscellaneous–1

Item Part No. Description

1 29991 Assy, Door, Lamp Access, w/label
29860 Label, Caution, Lamp Door

* 2 29462 Retainer, Stud Fastener, ¼ Turn
* 3 48440 PCB, CPU (requires A8.02 or greater)

30470 PCB, CPU (requires A8.02 or greater)
49010 Touch screen controller

" 29286 IC, Flash Memory, loaded (48460 or 30470 CPU PCB)
29320-5 PCB, CPU

" 29754 IC, Flash Memory, loaded (29320-5 CPU PCB)
* " 29254-150 IC, EEPROM (All CPU PCBs)
* 30226-60 † SIMM, RAM, 4 Meg, single card, 60 ns (For CPU PCB 29320-5 or later)

30226-70 † SIMM, RAM, 4 Meg, single card, 70 ns (For CPU PCB 29320-5 or later)
4 08697 Grom, continuous .037 to .070
5 28295-8 Screw, M4 x 8, Soc HD Cap S/BZ
6 14445 Washer, Square Cone, .168/.370/.050, ST/Z
7 00566 Washer, Flat, .198/.437/.062
8 48530-1 PCB, Motor Driver (720/730/735 Only)

48530-3 PCB, Motor Driver (all models)
" 49374 IC, Flash Memory, loaded (48530-1 or 48530-3)

46120-1 PCB, Motor Driver (720/730/735 Only)
* 46120-3 PCB, Motor Driver (all models)

" 48613 IC, Flash Memory, loaded (46120-1 or 46120-3)
29360-1 PCB, Motor Driver (720/730)
29360-3 PCB, Motor Driver (740/750)

" 29755 IC, Flash Memory, loaded (29360-1 or 29360-3)
30430 PCB, Chinrest Filter 

9 29763 Standoff, M3 x 8, M/F
10 32329-6 Screw, M4 x 6, Soc, Btn HD, Cap
11 29735 Assy, Power Entry Module (with cables)
12 29306 Bracket, CPU PCB
13 29574 Washer, Flat, .200/.437/.020
14 28295-50 Screw, M4 x 50, Soc HD, Cap
15 05756 Screw, 4-40 x .5, Jack Socket
16 29861 Screw, M4 x 8, PH HD, Black STL
17 29793 Assy, Bottom Fan
18 29700 Gasket, Fan
19 29301 Cover, Rear
20 29380 Door, Fan Filter

* 21 29381 Filter, Bottom Fan, 114mm/138mm/6.35mm
* 22 29460 Stud Fastener, ¼ turn, 4mm x 24mm

23 28295-12 Screw, M4 x 12, Soc HD, Cap
24 30447 Guard, Fan

†  Either 60 or 70ns RAM SIMM can be used on the 29320-5 or later CPU PCB.  If future design
increases memory size to 8 Meg, 60 and 70ns SIMMs can be intermixed without problem.
(* indicates recommended spares)
Sparing of small hardware is left to the discretion of the service technician.

Note    The location of all items marked with a " can be found in Section 6 - Diagrams.
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(7.7.2  Miscellaneous–1)
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7.7.3 Miscellaneous–2

Item Part No. Description

1 28293-12 Screw, M3 x 12, Soc HD Cap S/BZ
2 14446 Washer, Square Cone, .142/.307/.039 ST/Z
3 28295-8 Screw, M4 x 8, Soc HD Cap S/BZ
4 14445 Washer, Square Cone, .168/.370/.050 ST/Z
5 29738 Washer, Flat .187/.750/.060
6 28293-6 Screw M3 x 6 Soc HD Cap
7 ------- Upper Fan Assemblies (See 7.7.3.1 for details and history)

* 8 29575 Assy, Patient Button
9 28295-12 Screw, M4 x 12, Soc HD, Cap

10 29378-1 Panel, Disk Drives (720/730)
10 29378-2 Panel, Disk Drives (735/740/745)
10 29378-3 Panel, Disk Drives (750)
11 29127 Grommet Continuous 1-35 Spg Rubber W/Spring Co
12 29731 Baffle, Patient Support
13 2048 Washer, Flat, .188/.505/.030

* 14 30314 Assy, Power Supply w/ Fan Cover
52363 Assy, Fan for Power Supply (P/N 30314 only)

15 30072 Plug, Cut Out, Bowl
16 1147 Tape, Foam, 375 Gray
17 24489 Retainer, Filter (Blue/Yellow)
18 29956 Filter, Heat (Blue/Yellow)
19 29958 Diffuser (Blue/Yellow)
20 29957 Filter, Yellow (Blue/Yellow)
21 29950 Bracket, Mount, Filters (Blue/Yellow)                     
22 01147 Tape, Foam, 375 Gray
23 32387 Washer, Lock, Int M4/8.0/0.5

* 24 06526 Clamp, Cable, C-Clip
25 29594 Assy, Cable,CPU to Ext. Keyboard
26 14823 Bumper, #8 Screw .93 x .62 Grey

* 27 28295-12 Screw M4 x 12 Soc HD Cap
* 28 29692 Assy, Connector, Mdlr, RJ-11
* 29 29461 Receptacle, 1/4-turn Fastener
* 30 01501 Term, Tab, 25M #8

31 30035 Assy, Cable, Gnd, Frame to P/S
32 29690-4 Wire, Saddle, -4 Tall

(*  indicates recommended spares)
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         (7.7.3  Miscellaneous–2)
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7.7.3.1 Upper Fan Assemblies

1   30564 Bracket, Fan (Current Style)
2   32755-3     Nut, M3 Lock Poly Amid Insert
3   01350     Washer, Flat #8
4   29874     Gromet, Ribbed .155/.370/.230/.05
5   29774     Assy, Fan, 12V Upper
6   30560     Guard, Fan, 80mm
7   28293-40   Screw, M3 x tab, Soc Hd Cap
8   30561     Filter, Foam, Fan 80mm
9   30562     Retainer, Filter, Fan 80mm
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7.7.3.1 Upper Fan Assemblies

CURRENT FAN STYLE
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7.7.4 Patient Support Assembly

Item Part No. Description

* 1 29551 Belt, 370/2.03/6.0
2 28375-6 Setscrew, M4 x 6, Set Soc Cup
3 29396-18 Pulley, 18/2.03/5
4 29574 Washer, Flat, Nylon, .200/.437/.020
5 28377-4 Setscrew, M3 x 4, Soc Cup
6 29493 Leadscrew and Nut, Horizontal
7 29513-4 Screw, Shoulder, 5.0/4 M4 Soc HD
8 30213 Gasket, Front cover
9 32329-6 Screw, M4 x 6, Soc Btn HD Cap

10 14445 Washer, Square Cone .168/.370/.050
11 29498 Headrest, Molded (Non-Blue/Yellow)
12 29408 Slide, Chinrest, Horizontal
13 29489 Spacer, Forehead Rest
14 29300 Cover, Front

* 15 29460 Stud Fastener, ¼ turn, 4mm x 24mm
* 16 29462 Retainer, Stud Fastener, ¼ Turn, 4mm

17 28295-8 Screw, M4 x 8, Soc HD Cap
18 29719 Rivet, Push, Nylon
19 28295-20 Screw, M4 x 20, Soc HD Cap
20 00566 Washer, Flat, .198/.437/.062
21 30076 Headrest, Molded (Blue/Yellow)
22 30069 Baffle, Blue/Yellow
23 30068 Holder, Baffle, Blue/Yellow
24 22715 Screw, 2-56 x .188
25 06711 Washer, Wavy, .25/.345/.008
26 29893 Black Out Velvet Patch

(*  indicates recommended spares)



Parts

30122B120130122B120130122B120130122B1201 7 - 197 - 197 - 197 - 19 Service Guide

(7.7.4  Patient Support Assembly)
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7.7.5 Chinrest / Trial Lens Holder Assembly

Item Part No. Description
29980-1 Chinrest/Trial Lens Assy (720/730/735)
29980-23 Chinrest/Trial Lens Assy (740/745/750)

* 1 29395-102 Belt (102/2.03/6)
2 28375-4 Setscrew, M4 x 4, Soc Cup
3 29396-18 Pulley (18/2.03/5)
4 30385 Washer, Flat (.200/.437/.031)
5 29494 Support, Chinrest
6 29519 Bearing, Ball (5.0 x 16.0 x 5.0)
7 29492 Leadscrew and Nut, Vertical

* 8 29677 Assy, X Motor, Chin/Headrest
9 28377-4 Setscrew, M3 x 4, Soc Cup

10 29729-50 Pin, Roll, .094 Dia x .50
11 29493 Leadscrew & Nut, Horizontal
12 28293-8 Screw, M3 x 8, Soc HD Cap
13 14446 Washer, Square Cone (.142/.307/.039)
14 29495 Bracket, Stiffner, Chinrest
15 29499 Chinrest, Molded
16 29409 Slide, Chinrest, Vertical
17 29513-4 Screw, Shoulder, 5.0/4 M4 Soc HD
18 28295-8 Screw, M4 x 8, Soc HD Cap
19 14445 Washer, Square Cone (.168/.370/.050)

* 20 29678 Assy, Y Motor, Chin
* 21 29526 Bearing, Snap-in, (.187 x .234 x .140)

22 00566 Washer, Flat, (.188/.437/.062)
23 29408 Slide, Chinrest, Horizontal

* 24 08112 Retaining Ring, .125 shaft
* 25 29520 Spring, Compression, (.210 x .500)

26 29476 Flag, Edge Detector
27 32446 Nut, M3 Kep
28 29475 Bracket, Edge Detector

* 29 29581 Assy, Edge Detector
30 32382 Washer, Split (M3/5.6/1.0)

* 31 29524 Ball
32 28293-12 Screw, M3 x 12, Soc HD Cap
33 29477 Shaft, Trial Len
34 53623-30 Screw, M4 x 30, Soc HD Cap
35 29738 Washer, (.187/.750/.060)
36 29728 Washer, Curved (.395/.735/.011)
37 29737 Bearing Shaft, Trial Lens Holder
38 29474 Block, Trial Lens
39 29861 Screw, M4 x 8, PH HD Black
40 49681-1 Assy, Trial Lens Holder (720/730/735) / New Bowl

49681-23 Assy, Trial Lens Holder (740/745/750) / New Bowl
29470-1 Assy, Trial Lens Holder (720/730/735) / Old Bowl
29470-23 Assy, Trial Lens Holder (740/745/750) / Old Bowl

41 29674 Brush, Trial Lens Tube
42 32329-8 Screw, M4 x 8, Soc, Btn HD, Cap
43 29537 Support
44 32383 Washer, Split (M4/7.0/1.2)
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Reference Only

Item Description
50 Chinrest Cover Bracket
51 Trial Lens Trap

- continued -

* 45 29570 PCB, Interconnect, Patient Support Assy
46 29799 Insulator, PCB
47 29689 Clamp, Wire
48 30139 Block, Patient Support
49 29119 Assy, Cable, Gnd, Trial Lens

  (*  indicates recommended spares)

(7.7.5 Chinrest / Trial Lens Holder Assembly)
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7.7.6 Projection Assembly

ItemPart No. Description

29994-1 Projection System Assy (720)
29994-2 Projection System Assy (730/740)
29994-3 Projection System Assy (750)

1 28293-16 Screw, M3 x 16, Soc HD Button (Do not interchange with slotted head)
2 14446 Washer, Square Cone, .142/.307/.039
3 28-021-019 Spacer, .115/.25/.25, Nylon
4 28283-6 Screw, M3 x 6, Soc HD, Btn
5 29750 Bracket, Finger Guard, Shaft
6 08697 Grommet, cont, .037 to .071
7 28293-8 Screw, M3 x 8, Soc HD, Cap

* 8 29395-100 Belt, 100/2.03/6
9 29396-24 Pulley, 24 2.03/5

10 28375-6 Setscrew, M4 x 6, Soc, Cup
* 11 29583 Assy, Motor

12 32446 Nut, M3 Kep
* 13 29581 Assy, Edge Detector

14 Assy, Brightness Detector (see Diagram below)
29975 Assy, Intensity Detector Housing
  30258   Housing, Intensity Detector

   29364   Lens, 12.7 FL 6.3 Dia Detector
  29683   Ring, Ret, 6.5 Int
50374 Aperture, Detector, 4mm (to decrease sensitivity)   

(Remove when installing P/N 50610)
08105 Window, Spot Intensity (blue)
08098 Filter, CIE Correction (green)
06711 Washer, Wavy, .255/.345/.008
29600 PCB Brightness Detector    (New PCB Brightness Detector - P/N 50610)
29792 Cover Brightness Detector
29791 Screw, M3 x 8, PH, HD, White

(*  indicates recommended spares)
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(7.7.6  Projection Assembly)
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7.7.6 Projection Assembly - continued

Item Part No. Description

1 29396-32 Pulley, 32/2.03/5
2 28375-6 Setscrew, M4 x 6, Soc Cup
3 28293-8 Screw, M3 x 8, Soc HD Cap
4 14446 Washer, Square Cone, .142/.307/.039

* 5 29583 Assy, Motor
* 6 30106 Assy, Shutter (new style)

7 28377-6 Setscrew, M3 x 6, Soc Cup
* 8 30453 Assy, Edge Detector

9 16647 Washer, Flat, .140/.205/.040, Nylon
* 10 29550 PCB, Interconnect, Projection System
* 11 29584 Assy, Shutter Motor

12 32382 Washer, Split, M3/5.6/1.0
13 16454 Washer, Flat, .146/.315/.031, Nylon

* 14 30323 PCB, Projection Lamp Assy
15 34272-20 Screw, M4 x 20, Slotted HD Cap B/Z

32755-4 Locknut, M4, (not shown — screws onto bottom end of item 15)
16 14445 Washer, Square Cone, .168/.370/.050
17 29752 Washer, Spring, Curvy, .174/.322/.008

* 18 29981 Assy, ND Film Wedge
19 29969 Assy, ND Glass Wedge
20 29979-2 Assy, Color Wheel (730/735/740)

29979-3 Assy, Color Wheel (745/750)
21 29978 Assy, Aperture Wheel
22 21517 Washer, Flat, .200/.359/.048
23 29636 Bushing, .188/.312/.50, Flange, Plastic
24 07063 Washer, Flat, .223/.366/.031, Nylon
25 30031 Washer, Spring, Curvy, .200/.370/.006
26 06085 Ring, Retaining, .145 E EXT
27 29574 Washer, Flat, .200/.437/.020, Nylon

* 28 29395-195 Belt, 195/2.03/6
29 29686 Pulley, 18/2.03/8
30 30054 Bushing, 5/8/12, Delrin AF
31 29513-14 Screw, Shoulder, 5.0/14 M4, Soc HD
32 † 14415 Washer, Flat, .125/.189/.020. SST (use on top motor mount screws only)

   33   32331-10 Screw, M1.6 x 10, Flat HD, SST (used only on early units with 1/4" rail)
34   30201 Spring (used only on early units with 1/4" rail)
35   30143 Bushing, Follower, Carriage (for early version with 1/4" rail)

30212 Bushing, Follower, Carriage (for units with 3/8" rail)

† Do not discard Washers if they are present.

(*  indicates recommended spares)



Parts

30122B120130122B120130122B120130122B1201 7 - 257 - 257 - 257 - 25 Service Guide

(7.7.6  Projection Assembly - continued)
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 (7.7.6 Projection Assembly - continued)

Item Part No. Description

1 29443 Baffle, Oil
2 28293-10 Screw, M3 x 10, Soc HD, Cap
3 14446 Washer, Square Cone, .142/.307/.039
4 29976 Assy, Y Mount
5 28293-8 Screw, M3 x 8, Soc HD, Cap
6 29421 Retainer, X, Flex Cable 1
7 29971 Assy, Turret Flex Cable (includes 3 cables, with mounting brackets -

must be replaced as a set)
* 8 29582 Assy, Motor, Y Axis

9 29396-24 Pulley, 24/2.03/5
* 10 29395-112 Belt, Y Motor, 112/2.03/6

11 28375-6 Setscrew, M4 x 6, Cup Point
12 32446 Nut, M3, Kep

* 13 30442 Assy, Edge Detector, Y Axis
14 30418 Bracket, Y, Big Detector
15 30213 Foam, Poron w/PSA
16 00557 Ring, Retaining, .250 E Ext
17 30194 Washer, Flat, .255/.375/.031, Delron
18 06711 Washer, Wavy, .255/.345/.008
19 30348 Pulley, Y, Molded
20 07466 Spacer
21 28283-6 Screw, M3 x 6, Soc HD, Btn
22 28293-12 Screw, M3 x 12, Soc HD, Cap
23 04648 Heat Shrink, Black, 1/4
24 29975 Assy, Brightness Detector
25 29541 Bracket, Brightness Detector
26 22758 Adhesive, Black Max Loctite 380

(*  indicates recommended spares)
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(7.7.6  Projection Assembly - continued)

  (Remove When Using P/N 50610 PCB)

                                                    P/N 29600 (Old)
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7.7.7 Bowl Assembly (Old Style)

Item Part No. Description

* 1 29990 Assy, Background Light, Left (includes cable)
29691 Baffle, Background, Left-Hand

* 2 29989 Assy, Background Light, Right (includes cable)
29535 Baffle, Background, Right-Hand

3 29096 Bowl, 175mm radius (for 720 and 730, also order items 10 and 14)
29096-3 Bowl, 175mm radius (for 750)

4 28293-12 Screw, M3 x 12, Soc HD Cap S/BZ
5 14446 Washer, Square Cone (.142/.307/.039)
6 29987-1 Assy, Central Fixation LED (720/730)

29987-23 Assy, Central Fixation LED (740/750)
7 29776 Screw, M4 x 16, Flange Soc HD Cap B/O

* 8 47117 Assy, CCD Camera
* 9 29560 PCB Assy, Fixation Interconnect

10 29110 Flange Bearing (3/8" bore)
11 28293-6 Screw, M3 x 6, Soc HD Cap S/BZ

* 12 30123 Assy, LED, Illumination (IR) (740/750)
* 13 29563 Assy, Cable, Gaze LED

47267 Assy, Cable, Gaze LED (includes resistor)
14 30101 Plug, Bowl, IR LED (720/730)
15 30199 Assy, Filter, Upper Fan

30206     Bushing, Snap, 2.000" Dia Hole White
30204     Washer, Flat 1.500/1.725/.031 Nylon
30203     Filter, Air 46.0 mm Dia x 6.35
30205     Ring, Retainer, 1.625 Int.
29890 Gasket, Plenum (obsolete - refer to section 2 / top filter replacement)

(*  indicates recommended spares)
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(7.7.7  Bowl Assembly) (Old Style)
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7.7.7.1  Bowl Assembly (New Style)

  Item Part No. Description

1 48483 Plug, HFA2, Blue/Yellow

2 48482 Baffle, HFA2, Background, Left

3 48698 Mirror, HFA2, Cold (740,745,750)

4 48624 Holder, HFA2, Mirror, Cold, Left (740,745,750)

5 48625 Holder, HFA2, LED IR (740,745,750)

6 29652 LED IR, High Power, T05 (740,745,750)

7 48626 Clamp, HFA2, LED IR (740,745,750)

8 28295-8 Screw, M4 x 8, Soc HD, Cap

9 14445 Washer, Square, Cone (.168/.370/.050)

10 49025 Bracket, HFA2, Plug, IR Illumination

11 49026 Plug, HFA2, IR Illumination

12 48627 Clamp, HFA2, Holder, LED, IR

13 48763 Holder, HFA2, Mirror, Cold, Right (740,745,750)

14 48481 Baffle, HFA2, Background, Right
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(7.7.7.1 Bowl Assembly) (New Style)
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7.7.7.2 Bowl Assembly (New Style)

  Item Part No. Description

1 48629 Clip, HFA2, Beamsplitter, Central

2 29577 Filter, Beamsplitter, CCD (740, 745, 750)

49024 Beamsplitter, HFA2, Fixation (720, 730, 735)

3 28295-20 Screw, M4 x 20, Soc HD, Cap

4 14445 Washer, Square Cone (.168/.370/.050)

5 50203 Holder, HFA2, LED Reflex

6 47267 Assy, Cable, HFA2, Gaze LED

7 -------- LED, Central Fixation (part of 48820)

8 48628 Mount, HFA2, Camera

9 48820 PCB, Fixation

10 46578 DWG, HFA2, CCD Camera

11 48480 Bowl, HFA2, 175mm RAD
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(7.7.9.2 Bowl Assembly) (New Style)
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7.7.8 Operator Panel Assembly

Item Part No. Description

1 29302 Panel, Operator
-- 29992 Chinrest Switch Assy
2 29390 Button, Chinrest Switch
3 28293-8 Screw, M3 x 8, Soc HD Cap
4 14446 Washer, Square Cone (.142/.307/.039)

* 5 29610 PCB, Chinrest Switch Assy
6 28295-8 Screw, M4 x 8, Soc HD Cap
7 14445 Washer, Square Cone (.168/.370/.050)

* 8 29765 Spring, Compression (.312/.750/.017)
* 9 32439 Retaining Ring

10 29698 Gasket, Touchscreen, Long
11 29699 Gasket, Touchscreen, Short

* 12 30411 Touchscreen, 12", CRT
13 30198 Gasket, Foam, CRT
-- 30434 Monitor Assy (pcb, yoke, tube & bracket)

* 14 30086 PCB, CRT, Z-Axis
* 30298 Fuse, Z-Axis CRT PCB - Type 225 - 2AG, 3A, 250V

22 30087 Yoke assy, Z-Axis
* 15 29841 Shield, CRT PCB

30432 CRT, 12" P-4 90 Degrees 47" Radius (OLD)
26 28295-20 Screw, M4 x 20, Soc. HD, Cap.
18 08501 Spacer, PCB Snap, .187, Nylon
19 29695 Cable Assy, Pot, Brightness (includes pot, cable and connector)
20 29382 Knob, Pot
21 28375-6 Setscrew, M4 x 6, Soc Cup

28592 Yoke (without cables) (OLD)
23 02048 Washer, Flat, .188/.505/.030
25 00566 Washer, Flat, .198/.437/.062
27 01147 Tape, Foam, 2.0 Feet (goes around each end of the CRT tube)
28 01273 Washer, Flat, .250/.375/.031
--- 30215 Reinforcer, Adhesive-backed, Touch screen connector (not shown — Used to

reinforce connection of old style touch screen connector)

Note    P/N 17 & 24 are not required with P/N 30087
(*  indicates recommended spares)
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(7.7.8  Operator Panel Assembly)
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7.7.9 B/Y Lamp Assembly

Item Part No. Description

-- 30071 Yellow Lamp Assy (includes all items listed below)
1 30070 Cable Assy, Motor Driver PCB to B/Y Lamp (two wires with

connector at one end)
* 2 29954 Lamp, Halogen, w/Reflector
* 3 24495 Spring, B/Y Lamp

4 28293-8 Screw, M9 x 8, Soc HD Cap
5 14446 Washer, Square Cone, .142/.307/.039
6 29948 Bracket, B/Y Lamp, Stationary
7 29949 Bracket, B/Y Lamp, Removable
8 29953 Socket, B/Y Lamp (with two wires attached)
9 00673 Cable Tie

10 33423-0125 Sleeve, Expandable, Polyester .12 Black
11 30312 Shield, Lamp

(*  indicates recommended spares)
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(7.7.9  B/Y Lamp Assembly)
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7.7.10 Drive Mounting Assemblies

Item Part No. Description

1 49492 Assy, LED, Hard Drive, IBM (735,740,745,750)
30126 Assy, LED, Hard Drive, Quantum LPS (735,740,745,750)

* 2 49493 Drive, hard, 2.1Gb, 3½”, SCSI (all models) (includes item 1)
Destroked from 9.1Gb

30152-2100 Drive, Hard, 2.1Gb, 3½", SCSI (all models) (includes item 1)
30152-2200 Drive, Hard, 2.1Gb, 3½", SCSI (all models) (includes item 1)
30152-170 Drive, Hard, 170Mb, 3½", SCSI (OBS)
30152-270 Drive, Hard, 270Mb, 3½", SCSI (OBS)
30152-540 Drive, Hard, 540Mb, 3½", SCSI (OBS)
30152-850 Drive, Hard, 850Mb, 3½", SCSI (OBS)

3 29631 Holder, LED, Hard Drive
* 4 30282 Drive, Tape, SCSI, 2Gb 3-1/2" WANGDAT (750)

30282 Drive, Tape, SCSI, 2Gb 3-1/2" SONY (750)
30282 Drive, Tape, SCSI, 2Gb 3-1/2" HEWLETT-PACKARD (750)
30095 Drive, Tape, SCSI, 600Mb, 3½", TEAC (OBS)

* 5 29244 Drive, Floppy, 3½", High Density
6 06548 Screw, 6-32 x .375, Soc HD Cap
7 14446 Washer, Square Cone, .142/.307/.039
8 24073 Label, Drive Date Code
9 28293-6 Screw, M3 x 6, Soc HD Cap

10 14196 Screw, 6-32 x .250, Soc HD Cap
30290 DAT cleaning tape

Note   Refer to service bulletin HFA2-003x for additional hard & tape drive information.

(*  indicates recommended spares)
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(7.7.12  Drive Mounting Assemblies)
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7.7.11 Power Table / Printer Assemblies

(( Please refer to the Engineering drawings on the following pages for tables
HPT100, 200, 300 and 400 ))

Note   Parts that are listed without a part number are not available separately ---- order the
next higher assembly.

The HFA II Power Tables

Power Table (HPT100) - Old Style - three position latch - no printer mount.

Power Table (HPT200) - New Style - small table top - swing arm - (no slider) with or without
printer bracket.

Power Table (HPT300) - larger table top - Printrex thermal printer bracket - slider / wheel
chair accessible / three section column.

Power Table (HPT400) - larger table top - Printrex thermal printer bracket - slider / wheel
chair accessible / two section column.

(*  indicates recommended spares)
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Appendix A. Tools, Test Equipment and Service
Supplies

A.1 List of Tools, Test Equipment and Service Supplies

The tools and test equipment required for servicing the HFA II Perimeter are listed below. 
Additional detail regarding the special tools and test equipment is provided in Section A.2.

Description Part No.

Digital Multimeter, Fluke 8060A or equivalent . . . . . . . . . . . . . . . . . 21566
Soligor Light Meter Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14905
Soligor Mount Adaptor (HFA I/II) (set of 2) . . . . . . . . . . . . . . . . . . . 30248
Bowl Shroud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30177
Tool Stand Assembly: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30251 

Trial Lens Alignment Adaptor 8 degree . . . . . . . . . . . . . . . . . . . 30249
Trial Lens Alignment Adapter 0 degree . . . . . . . . . . . . . . . . . . . 49647
Fake Eye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30079
Tool Stand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30137
Fore Head Rest Clip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49834
Chinrest Mount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30135
Trial Lens Holder Height Adaptor . . . . . . . . . . . . . . . . . . . . . . . 30183
Cold Mirror Alignment Adaptor . . . . . . . . . . . . . . . . . . . . . . . . . 30136
Tool Stand Alignment Adaptor . . . . . . . . . . . . . . . . . . . . . . . . . 30253
Mirror Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24501

Extender Cables:
Kit, Extender Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30172

Touchscreen extender cable . . . . . . . . . . . . . . . . . . . . . . . . . 29616
Patient Support extender cable . . . . . . . . . . . . . . . . . . . . . . . 30161
CPU-to-Floppy extender cable . . . . . . . . . . . . . . . . . . . . . . . 30160
CPU-to-Hard/Tape extender cable . . . . . . . . . . . . . . . . . . . . 30159
CPU JMPS-to-Motor Driver P11 extender cable . . . . . . . . . . 30163
CRT PCB/Brightness Control extender cable . . . . . . . . . . . . 29592

CRT Overlay (see Service Bulletin HFA2-029x) . . . . . . . . . . . . . . . . 30080
Spot Positioning Cross Fixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29868
Brightness Detector Alignment Target . . . . . . . . . . . . . . . . . . . . . . . 30257
Projection Mount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30247
Operator Panel Extension/Support . . . . . . . . . . . . . . . . . . . . . . . . . 49784
LED Assembly, Hard Drive, 720/730 . . . . . . . . . . . . . . . . . . . . . . . . 30126
Service Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30141-2
Diagnostic Support Tool (Software Diskette) . . . . . . . . . . . . . . . . . . 51136
Loopback Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28497
Static Protection Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20928
Metric Socket Set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
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(Appendix A.  Tools, Test Equipment and Service Supplies - continued)

Metric Ballpoint Hex (Allen) Key Set . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Metric Ballpoint Drivers, 2mm, 2.5mm, and 3mm . . . . . . . . . . . . . . . (acquire locally)
Laptop Computer or ASCII Terminal with suitable

communications software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Miscellaneous Hand Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Drafting Tape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Self-stick notes (small) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Calculator (with log function) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Pen Light (AAA battery size) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
C-clamp, 3" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Mirror (hand-held) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (acquire locally)
Foil Tape, 1" width (specify length) . . . . . . . . . . . . . . . . . . . . . . . . . . 04525
Foam, adhesive-backed (specify length) . . . . . . . . . . . . . . . . . . . . . . 30213
RTV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00752
Loctite No. 222 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01456
Clock oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02534
Grease, Rheolube 362, 2 oz jar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 08780
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A.2 The Special Tools - What They Are / What They Do

A.2.1 Soligor Light Meter Setup

Figure A-2 shows proper setup of the Soligor light meter kit for use with the HFA II.

NOTE:  When used on the HFA II, the rectangular cutout on the flat portion of the Soligor
mounting bracket points into the bowl.  When the Soligor is used on the HFA I, the Soligor
handle fits into the rectangular cutout, and it points away from the bowl.

A.2.2 Soligor Mount Adaptor

Two angle brackets that allow the Soligor mount to be used on either HFA I or HFA II.

A.2.3 Bowl Shroud

A black shroud that drapes over the HFA and prevents ambient light from entering the
bowl when performing light intensity measurements.

        FIGURE A - 1. Trial Lens Alignment Adaptor



Appendix AAppendix AAppendix AAppendix A Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide A - 4A - 4A - 4A - 4 30122B120130122B120130122B120130122B1201

1) a) Mount the light meter to the chinrest (see Sec. A.2.1).
b) Connect the DMM (20V DC scale) and the power supply to the light meter.
c) Set the meter to the required position.
d) Line up the light meter with the trial lens holder raised, then lower the trial lens holder.
e) Aim the light meter to about 10 degrees above the Central Fixation hole.

2) If the light meter was off, let it warm up for 5 minutes.

3) Zero the light meter:
a) Turn off the room lights.
b) Set the light meter to position 3.
c) Check and adjust the light meter (if needed) so that the DMM reads zero when the lens is completely

blocked off.  (Use the lens cap provided with the meter.)
The tolerance is ±2 mv.  (To adjust the light meter, turn the small screw in the handle of the meter.)

FIGURE A-2.  Soligor Light Meter Setup
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A.2.4 Tool Stand Assembly

 (Refer to Figure A - 3)

Fake Eye — A fixture with an imitation eye, gaze tracking alignment box, focus
target, and trial lens holder Z-positioning stop (see Figure A-3).  It is used in
conjunction with the Tool Stand to perform the following:

P verify and set camera window position and size in relation to trial lens holder;
P verify and set gaze tracking;
P adjust camera focus;
P set the Z-position of the trial lens holder.

Tool Stand and Chinrest Mount —  A stand that attaches to the HFA II by means of the
chinrest mount.  The Tool Stand serves as a mounting base for a variety of calibration
and adjustment tools.

Trial Lens Holder Height Adaptor — A block that attaches to the bottom of the Tool
Stand to set the height of the Tool Stand when performing the Trial Lens Holder
adjustment.  The block is removed for all other adjustments requiring the Tool Stand.

Cold Mirror Alignment Adaptors — These two adaptors attach to the Tool Stand and
are used in conjunction with a pen light to set the position of the Cold Mirrors.

Tool Stand Alignment Adaptor — A block with two extended pins that contact the
forehead rest to set the correct Z (front-back) alignment of the Tool Stand when
mounted on the chinrest.

Trial Lens Alignment Adaptor  —A cylindrical nose piece that attaches to the tool stand
(Figure A-1).  It is used in conjunction with the Trial Lens Holder Height Adaptor when
verifying/adjusting the position of the trial lens holder.

Mirror Tool — The Mirror Tool is a small mirror that attaches to the center of the Tool
Stand.  The mirror is used only when setting the correction values for the blue stimulus.

Fore Head Rest Clip Tool —A plastic clip tool with an ‘O’ Ring that is attached to the
top of the Tool Stand. The clip is hooked onto the back of the HFA II Headrest to ensure
good contact is made between the pins and the fore head rest.

A.2.5 CRT Overlay

A clear plastic template that is placed over the touch screen and is used as an aid to
verify/adjust CRT symmetry.

A.2.6 Spot Positioning Cross Fixture

This is a horizontal and vertical target that mounts to the inside surface of the bowl. It is
used to check the positional tolerances of the projected light spot within the bowl.
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FIGURE A-3.  Tool Stand Assembly

A.2.7 Brightness Detector Alignment Target

A small, cylindrical target that is placed into the detector housing when aligning the
detector housing to a projected spot of light.
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A.2.8 Projection Mount

A mounting stand that supports the projection assembly when removed from the HFA II. 
Holes are provided in the mount to accommodate both 1/4" and 3/8" carriage rails.

FIGURE A-4.  Projection Mount Assembly



Appendix AAppendix AAppendix AAppendix A Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide A - 8A - 8A - 8A - 8 30122B120130122B120130122B120130122B1201

A.2.9 Operator Panel Extension/Support

A tool that extends and holds the operator panel, allowing access for CRT adjustments
with power applied. The latest revision of this tool is adjustable to compensate for tables
equipped with a slider.

FIGURE A-5.  Operator Panel Extension/Support

NOTE:   Early revisions of this tool are not adjustable. To compensate for the added height of
the slider,  a support spacer should be placed between the bottom of the operator panel and
the table top. 
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A.2.10 Hard Drive LED Assembly

An LED with cable and connector used as a hard drive go/no-go indicator.

A.2.11 Service Key

The Service Key is an electronic key, with memory, that can be plugged into the parallel
port on the HFA II.  When used in conjunction with a laptop computer or terminal, the
Service Key allows the service technician to perform service tasks such as initializing the
EEPROM or setting the identity of the CPU (see Appendix G).

NOTE:  The service key is a proprietary element of Humphrey HFA II software security.  As
such, the key should be safeguarded and handled appropriately.

A.2.12 Diagnostic Support Tool

The Diagnostic Support Tool (DST) is a 3½” floppy disk that enables the service
technician to perform system configuration, and numerous troubleshooting routines,
which otherwise would require use of the communications terminal or laptop computer
and cable.  The DST is designed as an open framework of menus and test functions,
and can only be used in conjunction with the Service Key.

DST Startup Procedure:

1) With the instrument power turned OFF, insert the DST diskette into the
floppy drive.

2) Switch the instrument power ON.  After approximately 3½ minutes an on-
screen message will instruct you to install the Service Key.

3) Install the Service Key into the printer port at the back of the instrument, then
select the on-screen OK button.  

4) When the alphanumeric keyboard appears, type in the Calibration password,
then select Enter.  The Diagnostic Support Tool Main Menu will appear.

A.2.13 Loopback Tool

The Loopback Tool performs external loopback testing of serial port numbers 1, 2, and
3 on the external panel.  The connector loops the transmit line back to the receive line,
and the RTS line back to the CTS line.
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A.2.14 Static Protection Kit

The Static Protection Kit is essential for protection of the HFA II Perimeter against
electrostatic discharge whenever you are disassembling or handling HFA II Perimeter
circuitry.  The kit contains the following items:

# a bench mat with permanently attached alligator clip ground lead;
# a banana plug lead with snap connector;
# an adjustable wrist cuff.

The static protection kit’s bench mat must be properly grounded, and you must be
wearing the wrist cuff whenever working on the HFA II Perimeter with the cover
removed.

To use the static protection kit:

1) Connect the bench mat alligator clip to a known good electrical ground point.
Any unpainted screw or chassis surface on the HFA II Perimeter is an acceptable
ground point, provided that the HFA II Perimeter has its power cord
connected and is plugged into a grounded power receptacle.

In situations where work is to be performed on the HFA II and it is undesirable to
have the unit plugged into a power receptacle, an alternate grounding point is
necessary.  Usually, an acceptable ground point can be found at the cover screw
for the AC power outlet.  It is useless to use the bench mat without it being
properly grounded.

2) After properly grounding the bench mat, connect the banana plug lead into the
bench mat connector.

3) Connect the wrist cuff to the snap clip on the banana plug lead.

4) Adjust the wrist cuff to fit snugly around your wrist.  The wrist cuff should always
be worn when working on the HFA II Perimeter with the cover removed.

A.2.15 Communications Terminals

See Appendix E.
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A.2.16 How To Set Up The P-Factor Diskette

A "Read P Factors" button has been added to the Light Intensity menu.  Selecting the
"Read P Factors" button from the Light Intensity menu causes the Soligor meter calibration
P factor values to be read from a disk (located in the HFA II floppy drive) and entered into the
menu.  The Service Representative must create the Soligor meter calibration P factors disk. 
The P Factors disk is created by copying a file with the name "pfactors.cfg" on a DSHD
floppy disk. The file will contain the Soligor meter P calibration factors for the representative’s
meter.  A sample file is shown below.  Save the file as an ASCII text file.  Lines beginning with
'#' are comments and are ignored by the program.  You must use all capital letters and the
delimiter between the meter and the serial number, all of the factors, and all of the factor
values must be a TAB.  As an example for the meter, you would need to type
METER(TAB)1935, where (TAB) represents pressing the TAB key. 

WARNING:  You must update your P Factors disk
whenever your light meter is recalibrated or replaced.  Label
and Date the P Factors disk.

#################################
# pfactors.cfg
# Configuration file for MBC module to help enter lightmeter
# P Factors and Meter serial number
METER 1935
P1 393.32
P2 36.282
P3 8.187
P3B 6.849
P3Y 8.218
P3F 7.812
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Appendix B. The Interface Ports

NOTE:  The interface ports on the Humphrey HFA II Perimeter ARE
NOT intended for interfacing the instrument with any other equipment,
except as described below.

B.1 General Information

The Humphrey HFA II Perimeter provides several interface connectors, most of which are
located on the main connector panel (see Figure B-1).  The keyboard connector and the
patient switch connector are located elsewhere on the instrument, as noted below.  The
following list briefly explains the intended use of each connector.

NOTE:  The notation shown in parentheses indicates the corresponding connector
designation that appears on the CPU PCB.

• VGA (JVGA) - This 15-pin interface port is used to connect an external VGA color
monitor.

• EXTERNAL FLOPPY (JXFLPY) - This interface port is a 25-pin connector used to
connect an optional Humphrey-supplied external 5-1/4" floppy drive.

• PRINTER (JPTR) - This interface port is used to connect an external printer.  It is a
25-pin, Centronics-compatible, parallel port.

• SERIAL PORTS (3) - These are standard RS-232C serial ports using the standard 9-
pin IBM pin-out.  Each of these ports is designated for particular functions, as
detailed below.

SERIAL PORT 1 - This port is used for data transfer for applications such as:
P operating the HFA II in conjunction with a computer running Humphrey's

StatPac for Windows;
P transferring patient data files from an HFA I Humphrey Perimeter to the

HFA II Perimeter;
P connecting a laptop computer or communications terminal for service

use.
P Error messages will be displayed - Primary

SERIAL PORT 2
P Intended primarily for Manufacturing testing.
P For field service, this port can be accessed by a communications terminal

or laptop computer to display an error message.  Not all error messages
will be displayed via this port.  In addition to the error message, other text
will be displayed which is intended for use only by Manufacturing.

SERIAL PORT 3
P This port can be used to connect an optional pointing device (mouse,

glidepad, trackball) to the HFA II.

Interface hardware and pin assignments for the RS-232 serial ports are identified in
Section B.2.
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Located elsewhere on the instrument:

• (JKB) - This interface port is used to connect an optional Humphrey-supplied
keyboard.

• (JPATSW) - This interface port is used to connect the patient response switch.

FIGURE B-1.  Interface Connector Panel

B.2 RS-232  Interface Hardware and Pin Assignments

NOTE:  Humphrey Systems provides this information as a courtesy to
our customers, and for the use of authorized Service personnel. 
Humphrey Systems does not assume any responsibility for interfacing
or providing software to the customer for use of the RS-232 interface
with non-Humphrey external devices.

The RS-232 interface connectors on the HFA II are DB-9F 9-pin sockets.  This
requires a Cannon DB-9P, or equivalent, mating connector on the interface cable. 
For reliable data transfer, the interface cable length should be kept as short as
possible.  Maximum length allowed is 50 feet.

The pin assignments at the HFA II RS-232 output port are detailed below.

Pin 1 - Data Carrier Detect
(Input)  No Connection.

Pin 2 - Received Data (RX)
(Input)  Used to receive data from the external  system.  

Pin 3 - Transmitted Data (TX)
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(Output)  Used to transmit information asynchronously using ASCII code.  The
data format, comprising data bits, parity, and stop bit(s), is determined by user-
defined selections.  The output goes from 12 volts to +12 volts, in the form of
pulses, depending on the data being transmitted.

Pin 4 - Data Terminal Ready (DTR)
(Output)  Is connected internally with pin 7 (RTS).  Both signals are TRUE
whenever the instrument is powered up and ready for operation.

Pin 5 - Signal Ground (GND)
Ground reference for the electronic circuits.

Pin 6 - Data Set Ready (DSR)
(Input)  (no connection)

Pin 7 - Request To Send (RTS)
(Output)  Is connected internally with pin 4 (DTR).  Both signals are TRUE
whenever the instrument is powered up and ready for operation.

Pin 8 - Clear To Send (CTS)
(Input)  This signal must be TRUE to enable output transmission from the HFA
II.  This signal is usually set to TRUE permanently, or in response to "Request
To Send" when the external data system's receive circuit is ready.

Pin 9 - Ring Indicator (RI)
(Input)  (no connection)

FIGURE B-2.  Serial Port Connector Pinout
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Appendix C. Data Transfer 

It may often be a requirement to transfer patient data between an HFA I (600 Series)
instrument and an HFA II (700 Series) instrument or from an HFA II to Ensemble. 
Transfer of data from an HFA I to an HFA II can be accomplished either by using an
external 5¼” floppy disk drive or by performing a serial data transfer.  Data transfer from
an HFA II to an HFA I can be accomplished only by using an external 5¼” floppy disk
drive.  The guidelines in this appendix discuss the capabilities, limitations, and procedures
for such data transfers.

C.1 Serial Transfer Modes

With A-12.2 or greater software installed, the HFA II is capable of serial data transfer in
two transfer modes:

1. Serial I transfer mode will not transfer gaze data or SITA test data. It is primarily
designed to transfer only HFA I exam data.

2. Serial II transfer mode will transfer SITA test and gaze data. It is designed to transfer
both HFA I and HFA II data. This mode must be used if the instrument is
exporting data to Ensemble software.

The HFA II can only be set to one transfer mode. The transfer disks work like a toggle,
turning on either mode I or mode II.

The Serial II disk is protected. Once the disk has been loaded on a specific instrument, it
cannot be loaded on any other instrument. If you are using the serial transfer disk for the
first time, write the serial number of the instrument on the label of the disk. This will help
prevent failures associated with trying to load the serial transfer disk on another
instrument. If required, you can reuse the serial disk again on the same instrument.

Note    Attempts to load the Serial II disk on any instrument other than the instrument
that it was installed on will result in failure.

Transfer Type HFAII  Mode

HFA I to HFA II Not an Issue

HFA II to HFA II-i HFA II Serial *

HFA II to STATPAC  for Windows HFA I Serial Mode

HFA II to Ensemble HFA II Serial Mode
* See HFA II-i User’s Guide

TABLE C-1, Transfer Modes
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TESTS THAT CAN BE TRANSFERRED USING EITHER SERIAL I OR II
TRANSFER  MODE:

•     Macula •     Central 80 Screening
•     Central 10-2 Threshold •     Peripheral 68 Screening
•     Central 24-2 Threshold •     Full Field 81 Screening
•     Central 30-2 Threshold •     Full Field 120 Screening
•     Peripheral 60-4 Threshold •     Full Field 246 Screening
•     Nasal Step Threshold •     Blindengeldgutachten (German 
•     Armaly Central Screening  visual disability test)
•     Armaly Full Field Screening •     Fuehrerscheingutachten (German
•     Nasal Step Screening        driver’s license test)
•     Central 40 Screening •     Esterman Monocular
•     Central 76 Screening •     Esterman Binocular

•     Kinetic Tests (Serial II mode only)

TESTS THAT CANNOT BE TRANSFERRED USING EITHER SERIAL I OR II
TRANSFER MODE:

•     Fast Threshold tests or Master files.
•     Compared, Averaged, or Merged exams.
•     Tests without birthdates or with invalid birthdates.
•     Tests with invalid test dates.
•     Tests without LEFT or RIGHT denoted in eye field.
•     Tests that have invalid (x,y) coordinates for test points. 
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C.2  Serial Data Transfer

This process involves connecting an HFA I to an HFA II via a special serial cable.  In
addition to the serial cable, special transfer software chips must be ordered and installed
in the HFA I and HFA I “Plus” models prior to the transfer process.  Patient records can
be transferred from either the HFA I floppy or hard disk directly to the HFA II floppy or
hard disk.

When the data transfer has been completed, remove the transfer software chips and
reinstall the original software chips.

Before You Begin

Prior to performing the serial data transfer from the HFA I to the HFA II, check which
software revision is presently installed in the HFA I.  This can be read in the lower right
corner of the MAIN MENU.

• If the HFA I has software revision M through AN, you will need to obtain transfer
software set P/N 24576 - 512K data transfer software for Non-FastPac
instruments.

• If the HFA I has software revision BB through BG, you will need to obtain
transfer software set P/N 24577 - 512K data transfer software for FastPac
instruments.

• If the HFA I has software revision 5.0 through 9.5 or later, you will need to
obtain transfer software set P/N 24578 - 1 Meg data transfer software for non-
Fastpac or Fastpac instruments.

• If the HFA I has software revision 109.5 or later, you will need to obtain transfer
software set P/N 24579 - 4 Meg data transfer software for non-Fastpac or
Fastpac instruments.

• You MUST have serial cable P/N 28505-xx (xx = 5, 25, 50 feet).

• You MUST have serial transfer disks, P/N 52332 HFA II serial and P/N 52335
HFA I serial disks

Transmission Times

1. For HFA models 605 - 611 “Plus” and 620 - 630, allow up to 10 minutes per
floppy disk to transfer files from the HFA I to the HFA II.

2. For HFA models 635 and 640, approximately 1700 patient files can be
transferred from the hard disk per hour.
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File Transfer Preparation

In order to transfer data files from the HFA I to the HFA II, the following procedure
MUST be followed.  (Refer to the HFA II User's Guide for the data transfer setup
instructions.)

1)     Perform a rebuild on the HFA I hard disk drive.  This will properly sort the directory
and correct or remove corrupted files.  To perform the rebuild function:

a)     Select Configuration Menu from the main menu.
b)     Select Rebuild Hard Disk Directory and Recover Files.
c)     Select Yes. This procedure will take about 60 minutes per 1,000 files to

 complete.

2)     Check all patient records for the following:

a)     Each patient record on the diskette or hard disk MUST have the patient name
and birthdate entered.  If the patient name or birthdate is missing, the transfer
process will ignore the file and the file will not be transferred.

b)     All patient names MUST be entered exactly as they were.  If not, the patient
record is treated as a completely different patient.  This means that records for a
particular patient could be scattered all over the directory.

3)     Once the rebuild function has been completed and the patient records have been
checked,  perform a hard disk-to-tape backup.  To perform this function:

a)     Select Disk Functions from the main menu.
b)     Select Tape Functions.
c)     Select Back Up Entire Hard Disk To Tape.
d)     Select Yes.  The backup will take about 35 minutes for 12,000 files.

4)     Once the hard disk-to-tape backup has been completed, immediately perform a
compare tape-to-hard disk.  To perform the compare function:

a)     Select Disk Functions from the main menu.
b)     Select Tape Functions.
c)     Select Compare Tape To Hard Disk.
d)     Select Yes.  The compare takes the same amount of time as the backup.

5)     The data transfer can now be performed.
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C.3 Installing the Serial I or Serial II Transfer Disk

Installing the Serial I or the Serial II Transfer Disk can be done by the customer or service
representative. The following steps assume that A12.2 or greater software is installed.

1) With the HFA II power off, insert the Serial Disk into the floppy drive and turn the
power on.

2) When the Installation screen comes up, press “Install Now” to begin the
installation.

3) Upon completion the following message appears, “Installation successful remove
floppy and cycle power”.

4) Remove the Serial Disk and cycle the power to the instrument.

C.4 Data Transfer Procedure

By using the special transfer software chip(s), the ENTIRE contents of the hard disk or
floppy disk can be transferred to the HFA II at one time.

Without the special transfer software chip(s), a manual file selection will need to be done
to transmit files to the HFA II.  For a unit with a hard disk, a maximum of 250 files can be
selected and transmitted at a time.  All 250 files must be manually highlighted prior to
transmission.  For a unit with a floppy disk, a maximum of 100 files can be selected and
transmitted at a time.  All 100 files must be manually highlighted prior to transmission.

There are three serial ports on the back panel of the HFA II.  Use the first serial port (next
to the parallel printer port) for file transmission.

On the HFA II:  

1) From the main menu, select File Functions.

2) Select Transfer.

3) Select HFA I as the Source. (Either Mode).

4) Choose Hard or Floppy as the Destination, then Proceed.

On the HFA I:

5) From the main menu, select Configuration.

6) Make sure the baud rate is set to 9600 and the parity is set to EVEN on the
configuration screen, then select Enter (to the main menu).

7) Select Disk Functions.

8 )Select Transmit Files.
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9) Choose Hard or Floppy as the file source drive.

10) For a restrictive file search, enter a patient’s name on the keyboard, then
Enter.  To retrieve the entire directory, select Enter without entering a
name.

11) If you want to transmit selected files, highlight the file(s) you want to
transmit.  If you intend to transmit all files shown on the directory, do not
highlight any files.  STOP HERE!  Do Not choose Selection
Complete.

On the HFA II:

11) After reading the on-screen message, select Selection Complete on
the HFA I.

12) Select Done when all files have been transmitted.
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C.5 Floppy Drive Data Transfer

A 5¼" external floppy disk drive kit is available for the HFA II (see Figure C-1).  This
external floppy disk drive provides the customer with the ability to copy/transfer patient
data files between the HFA I (600 series) models equipped with 5¼" floppy disk drives
and the HFA II (700 series) models. 

The external floppy drive will operate only with HFA II A3 or later software.  Software
revisions A3 through A5 allow the external drive to function as a "read-only" drive. 
Software revisions A6 and later allow the drive to function as both a "read" and "write"
drive.  

With software revision A6 or later, HFA II files can be written to the external drive and
then copied to the HFA I via its 5¼" floppy disk drive.

NOTE:  Any data unique to the HFA II (such as gaze tracking data) will not transfer to the
HFA I.

NOTE:  HFA I Plus units (models 605 – 611) — which are equipped with a single 3½” floppy
disk drive — do not allow data transfer to the HFA II via the external floppy disk drive.  For
these units, you must install the appropriate set of 620-640 data transfer chips and perform a
serial data transfer, as described in Section C.1 - Serial Data Transfer.

The 5¼" external floppy disk drive kit part numbers are:

110v kit . . . . . P/N 30093-1.2
220v kit . . . . . P/N 30292

Each kit consists of the following parts:

Part No. Qty       Description

30289 . . . . . . . . . 1 . . . .  5¼" Floppy Disk Drive (1.2 Mb)
30091 . . . . . . . . . 1 . . . .  Interface cable (4 feet)
30286 . . . . . . . . . 1 . . . .  Gender changer
N/A . . . . . . . . . . 1 . . . . Instruction sheet

30293 . . . . . . . . . 1 . . . . External (110v) P/S with din connector and Power Cord
or

30294 . . . . . . . . . 1 . . . . External (220v) P/S with din connector and Power Cord

(See Figure C-1 for system configuration)
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FIGURE C-1.  External 5¼" Floppy Disk Drive Kit

CAUTION:  Anytime the interface cable and gender changer are
connected to the HFA II, ensure that the power supply is plugged into the
appropriate power outlet.  Failure to have the power supply connected to
the power outlet may result in loss of patient data from the floppy disk as
well as the hard drive.
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Data Transfer Guidelines for 5¼" External Floppy Disk Drives

What kind of 5¼" floppy disk
should be used?

DSDD (Double-Sided Double-Density) disks
with Hub Ring (see Figure C-2).  Never use
DSHD (Double-Sided High-Density) disks.

Can HFA I and HFA II 5¼" floppy
disks be written to interchangeably?

No.  HFA I-formatted floppy disks should
only be written to with the HFA I.

HFA II-formatted floppy disks should only
be written to with the HFA II external 5¼"
floppy disk drive.

It is recommended that HFA I and HFA II
floppy disks be labeled respectively
to avoid confusion.

What about reformatting/re-
initializing used 5¼" floppy
disks?

HFA I floppy disks may be reformatted on
the HFA I.  The HFA II external 5¼" floppy
disk drive will only use new or bulk-erased
floppy disks; it cannot reformat used floppy
disks that have not been bulk erased.

Do not reformat HFA I-formatted floppy
disks on the HFA II.

What precautions should be
taken
when using the external 5¼"
floppy disk drive?

Be sure the external 5¼" floppy disk drive is
always plugged into a wall outlet whenever it is
connected to the HFA II; otherwise hard drive
and floppy database corruption may occur.

The Hub Ring is located on the
innermost edge of the floppy disk and
can be felt as a raised edge.

FIGURE C-2.  External 5¼" Floppy Disk with Hub Ring
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Data Transfer Guidelines for HFA I Models with 3½" Floppy
Disk Drives

What kind of 3½" floppy disks
should
be used?

For HFA I use only DSDD (Double-Sided
Double-Density) 720 Kb disks.

For HFA II use only DSHD (Double-Sided
High-Density) 1.44 Mb disks.

Can HFA I and HFA II 3½" floppy
disks be written to
interchangeably?

No.  HFA I floppy disks and HFA II
floppy disks will only work on their
respective instruments.  

It is recommended that HFA I and
HFA II floppy disks be labeled
respectively to avoid confusion.

Can data transfers between the
HFA I
and HFA II be performed with 3½"
floppy disks?

No.  A serial cable supplied by Humphrey
Systems (P/N 28505) must be used to
permit data transfer directly from the
HFA I to the HFA II.  Follow the
instructions
in the HFA II User’s Guide (Transmit
Files).  

HFA II to HFA I data transfer is not
possible with either serial cable or 3½"
floppy disks.  

What about reformatting used 3½"
floppy disks?

HFA I floppy disks may be reformatted
on the HFA I, and HFA II floppy disks
may be reformatted on the HFA II.

Do not cross-format floppy disks.

HFA I-to-HFA II Copy Procedure - 
Approximately 2 minutes is required to transfer a filled HFA I 5¼” floppy disk (about 200
Threshold tests) to the HFA II hard disk (longer if going to the HFA II 3½" floppy disk). 
Screening tests, and corrupt or incomplete files will not transfer. 

Refer to the Data Transfer Guidelines tables in this appendix prior to copying data.

1) Connect the external floppy drive as shown in Figure C-1.

2) Insert an HFA I 5¼" floppy disk into the HFA II external floppy disk drive.

3) On the HFA II, select File Functions on the Main Menu.

4) Select Transfer Tests from the File Functions menu.

5) Select HFA I External Floppy as the Source.

6) Select Hard Disk (or Floppy Disk) as the Destination.

7) Select Proceed.
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HFA II-to-HFA I Copy Procedure - 
Approximately 2 minutes is required to transfer a filled, HFA II 5¼” floppy disk (about
200 Threshold tests) to the HFA I hard disk or floppy disk.  Any data unique to the HFA II
(such as gaze tracking data) will not transfer.   

NOTE:  Refer to Data Transfer Guidelines for 5¼" floppy disk drives in this Appendix
prior to copying data.

1) Connect the external floppy drive as shown in Figure C-1.

2) Insert an HFA II 5¼" floppy disk into the HFA II external floppy disk drive.

3) On the HFA II, select File Functions on the main menu.

4) Select Copy Tests from the File Functions menu.

5) Select Hard Disk (or Floppy Disk) as the Source.

6) Select HFA I External Floppy as the Destination, then select Proceed.

7) Select files to be transferred, then select Proceed.

8) Upon completion of the Copy function on the HFA II, transfer the floppy disk
to the HFA I floppy drive.

9) On the HFA I, select Disk Functions on the main menu.

10) Select Copy from Floppy to Hard Drive (or Floppy), then select
Proceed.

C.6  HFA II To HFA II - i  Serial Data Transfer

Transfer of serial data from the HFA II to HFA II - i  is possible in both Serial I transfer
mode and  Serial II transfer mode. However, you must have the HFA II - i and the HFA II
set to the Serial II  transfer mode to ensure that all of the test information (SITA and gaze
data) is passed to the HFA II - i. 

See the HFA II - i User’s Guide for instructions on how to perform this transfer.
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C.7  HFA II To Ensemble©  Serial Data Transfer

Data will normally be transmitted from the HFA II to an Ensemble PC via the network
interface. As a temporary means of data transfer or as a troubleshooting technique, serial
data transfer from the HFA II  to Ensemble  is possible. Data can be transferred in both
the Serial I transfer mode and the Serial II transfer mode. You must have the HFA II in
the Serial II transfer mode to ensure that all of the test information is passed to the
Ensemble program.

Transmitting HFA II Tests to Ensemble:

1) Ensure that the Serial II Transfer Disk is loaded. Check the destination window of 
the Transfer Files selection on the Files Functions Menu. If not, load the Serial II
Transfer Disk as described in Appendix section C.3. 

2) Ensure that the data transfer cable (P/N 52417) is connected between the HFA II
DATA TRANSFER port and the appropriate serial port of the Ensemble computer.
See the Ensemble documentation for details.

3) Ensure that Ensemble is prepared to accept data from the HFA II .  See the
Ensemble documentation for details. 

4) From the Main Menu, select System Setup.

5)      Select the Save/Transmit option.

6)      Select RS-232 Options.

7)      On the RS-232 Options screen, select the following settings:

   A)  Set Baud Rate to 9600
   B)  Parity to Even
   C)  Data Bits to 7
   D)  Stop Bits to 1

8)      Press Proceed.  The Transmit/Save screen will then appear.  

9)      Press the Main Menu icon in the upper right corner of the screen.

10)    From the Main Menu, select File Functions.

11)    Select Transfer Tests. A dialog box titled “Disk Options” will appear on
screen.

12)    Select Hard Drive as the Source.

13)    Select HFA II Serial Cable as the Destination.
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14)    Select the Directory Order (either Name or Date), then press Proceed.

•    If you chose Name:

To select all files on the drive, press Enter, and Select All. All files on
the disk will be marked with a “ ” to indicate that they have been selected.

•    If you search files by patient name:

Enter the name - or just the first few characters - of the patient’s last name whose
test(s) you wish to transfer. Select the test(s) you wish to transfer. All files selected
will be marked with a “ ” to indicate that they have been selected.

•    If you chose Date:  

The file directory will be displayed in reverse chronological order. Enter a specific
date (mm-dd-yyyy), then choose Enter. The file directory will display tests taken
on the date you selected. Select the test(s) you wish to transfer. All files selected will
be marked with a “ ” to indicate that they have been selected.

15) Press Proceed.
A pop up dialog box will appear advising you of the number of tests selected to be    
transferred.  

16)    If you wish to proceed, select YES.
After all tests are transmitted, a pop up dialog box will appear advising you of the
number of tests that were successfully transferred.

17)    Press the Main Menu icon to exit this function.
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C.8  HFA II  To Third Party Programs Serial Data Transfer

Transfer of serial data from the HFA II to a third party program such as Peridata© is
possible only in the Serial II transfer mode. 

Transmitting HFA II Tests to Third Party Programs

Ensure that the Serial II Transfer Disk is loaded by checking the destination window of the
Transfer Files selection on the Files Menu. If not, load the Serial II Transfer Disk as
described in Appendix section C.3.

1) From the HFA II Main Menu, select System Setup.

2) Select the Save/Transmit option.

3) Select RS-232 Options.

4) On the RS-232 Options screen, select the following settings:

   A)  Set Baud Rate to 9600
   B)  Parity to Even
   C)  Data Bits to 7
   D)  Stop Bits to 1

5) Press Proceed.  The Transmit/Save screen will then appear.  

6) Press the Main Menu icon in the upper right corner of the screen.

7) From the Main Menu, select File Functions.

8) Select Transfer Tests. A dialog box titled “Disk Options” will appear on
screen.

9) Select Hard Drive as the Source.

10) Select HFA I Serial Cable as the Destination.

11) Select the Directory Order (either Name or Date), then press Proceed.

•    If you chose Name:

To select all files on the drive, press Enter, and Select All. All files on
the disk will be marked with a “ ” to indicate that they have been selected.
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•    If you search files by patient name:

Enter the name - or just the first few characters - of the patient’s last name whose
test(s) you wish to transfer. Select the test(s) you wish to transfer. All files selected
will be marked with a “ ” to indicate that they have been selected.

•    If you chose Date:  

The file directory will be displayed in reverse chronological order. Enter a specific
date (mm-dd-yyyy), then choose Enter. The file directory will display tests taken
on the date you selected. Select the test(s) you wish to transfer. All files selected
will be marked with a “ ” to indicate that they have been selected.

12)   Press Proceed.

A pop up dialog box will appear advising you of the number of tests selected to be    
 transferred.  

13)    If you wish to proceed, select YES.

After all tests are transmitted, a pop up dialog box will appear advising you of the
number of tests that were successfully transferred.

14)    Press the Main Menu icon to exit this function.
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Appendix D. Printer Types / Configuration

Humphrey offers two different types of Printrex thermal printers.  One type of printer can
be mounted under an optional HFA II Perimeter power table and the other type is a
standalone printer.

Below is a list of all the customer-supplied printers that are currently supported.

NOTE:  Currently, the only customer-supplied printers that have been approved for
use on the HFA II are the HP LaserJet series printers, equipped with a parallel port. 
Thus far, beginning with the HP LaserJet II, we have not found an HP LaserJet that
has not been fully compatible with the HFA II. 

As with any “off-the-shelf” purchased accessory, we cannot guarantee that the above will
always be true.  There are simply too many new HP models, and modifications to existing
models, to remain up-to-date.  Although we have no reason to believe that new HP
LaserJet models are not compatible with the HFA II, if you locate an HP LaserJet model
that does not appear on our approved list, please proceed as follows:  Do not buy the
printer outright.  Ask the seller to let you try the printer first.  Ask for a money-back
guarantee that if the printer does not fully operate with your HFA II, you may return the
printer for refund.  Also, please contact Technical Support with the details so that we can
determine why the printer did not operate.

HP LaserJet II serial/parallel
HP LaserJet IIP serial/parallel
HP LaserJet IIP plus parallel
HP LaserJet III serial/parallel
HP LaserJet IIIP serial/parallel
HP LaserJet IIIP plus parallel
HP LaserJet 4 serial/parallel
HP LaserJet 4L parallel
HP LaserJet 4MP serial/parallel
HP LaserJet 4P serial/parallel
HP LaserJet 5L parallel
HP LaserJet 5P parallel
HP LaserJet 6 parallel
HP LaserJet 1100SE parallel (See HFA2-063(x)
HP LaserJet 1200 parallel (See HFA2-063(x)

NOTE:  HP DeskJet series printers are not included in the above list of supported
printers because they have not yet been verified for use with the HFA II.

The external printer interface port on the HFA II Perimeter is a Centronics-compatible
parallel interface.
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Limitations for Printer Sharing between HFA I / HFA II Field Analyzers
using the Hewlett-Packard HP-4 or Hewlett-Packard HP-4MP LaserJet
Printer

HP LaserJet auto-sensing printers cannot be used in combination with the HFA Is and
HFA IIs, or HFA Is and a personal computer.

For a printer to use any but the default parameters for printing a document, it must
receive initialization commands from the device that sends a print job to the printer. 
These commands are called the initialization string.  The initialization string includes
information such as the carriage-return code, line-feed code, font set, and character set. 
The printer requires such information in order to print documents as intended for the
perimetry printouts.  The printer uses the initialization string information until a new
initialization string is received.

The HFA II sends an initialization string at the start of every print job that it sends to the
printer.  The HFA I, however, sends its initialization string to the printer automatically only
at the beginning of the first print job following power-up.  If a new initialization string is
subsequently sent to the printer by an HFA II or a personal computer, the HFA I
initialization string will be overwritten ("stepped on").  The printer will then store and use
the new initialization string until the string is replaced, or until the printer is powered OFF-
ON.  The next time the printer attempts to do a printout for the HFA I, the resultant
printout will usually be unintelligible.

It is possible to prevent the unintelligible printouts from the HFA I when using a shared
printer.  To ensure that the HFA I printout is correct, the operator needs to send the
initialization string from the HFA I prior to every printout.  To send a new initialization
string to the peripheral printer, select: configuration menu, printer, initialize peripheral
printer.  This process will take up to three minutes.
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Appendix E. External Communications with the HFA II

NOTE:  The information in this appendix is imparted with the assumption that the
reader is already familiar with the use of a personal computer operating under
Microsoft Windows 3.1, 3.11, or Windows 95/98/NT/ME software.

E.1 General Information

A device capable of functioning as a communications terminal is needed to service the
HFA II.  The communications terminal is used to enter commands, display outputs,
calibrate, test, and monitor HFA II performance.  

Four elements are required for external communications with the HFA II, as listed below. 
Each topic is discussed in one of the subsections of this appendix. 

1. A communications terminal capable of ASCII terminal emulation.
2. A communications program capable of matching the HFA II parameters.  
3. An interconnection cable.
4. A service key connected to the parallel port of the HFA II.

NOTE:  Communication between the HFA II and the communications terminal is limited
to establishing model, serial number, hardware options and some error reporting.

E.2 Communications Terminal Choices

An ASCII terminal, a terminal capable of ASCII emulation, a hand-held terminal, a laptop
computer, a personal computer, or a standard computer terminal are all devices that may
be capable of performing the functions of a communications terminal. 

The HFA II transmits data through the serial port in TTY mode (one line at a time).  It
assumes that it is outputting to a screen 80-characters wide.  There are many terminals on
the market that display less than 80 characters per line, but will buffer the remaining
characters and present them on the next line of the screen, thereby simulating an 80-
column display.  This type of terminal is perfectly acceptable.  

(continued)
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To operate properly with the HFA II, a communications terminal device must be capable
of VT-100 Terminal Emulation and must be operating with the parameters listed in Table
E-1.  Most terminals or emulators capable of emulating the VT100 protocol will work well
with the HFA II.

Table E-1
Communication Parameters

P 19200 BAUD serial ASCII transmission
P 8-bit word length
P no parity
P 1 stop bit
P COM 1 or COM 2
P an alphanumeric keyboard
P Flow Control = XON/XOFF
P an 80-character screen (or equivalent)

Before purchasing a device to be used as a communications terminal, try it with the HFA
II to be certain that it is satisfactory.  Ensure that the terminal can be configured to
function with the communication parameters listed in Table E-1.

E.3 Choosing and Using a Communications Program

NOTE:  These instructions apply generally to most personal computers, with some
possible minor variations.

For the laptop computer to function as a communications terminal with the HFA II, it
must execute a program that allows it to perform (emulate) the functions of a VT-100
terminal and use communication parameters used by the HFA II.  To do this, a
communications program (emulator) is required.  Each servicing location that intends to
use communications software is responsible to acquire their own. 

Two communications programs that have been successfully used with the HFA II are
Procomm Plus™ and Microsoft Windows Terminal program.  Many other such
programs are also available.

The Procomm Plus communications program is available in most computer software
stores or directly from the software company:

Datastorm Technologies, Inc.
P.O. Box 1471
Columbia, MO  65205
Phone:  (314) 443-3282

A properly configured Procomm Plus terminal emulator screen appears as in Figure E-1.
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ALT-F10    HELP VT-100 FDX 19200 N81 LOG CLOSED PRT OFF CR CR

FIGURE E-1.  PROCOMM PLUS Terminal Emulation Screen

If you have a laptop computer or other portable computer system that runs Microsoft
Windows 3.1, 3.11, or Windows 95, 98, NT, it is possible to use it for communication
with the HFA II by using the Terminal program in Windows 3.1 or 3.11, or
HyperTerminal in Windows 95, 98, or NT.  Both Terminal and HyperTerminal programs
are found in the Accessories program group.  

Section E.7 describes how to set up the communication parameters in Windows; Section
E.8 describes how to save those communication parameters for later use; and Section E.9
describes how to recall and use the saved communication parameters. 

E.4 Communications  Cable

It is impossible to provide a cabling diagram that will work with all terminals.  Some trial
and error may be necessary to obtain proper operation.  A cable may either be built,
using the pinouts shown in Table E-2, or acquired locally.  If you decide to make your
own cable, make sure that you know the signal names and pinouts for the terminal you
wish to interface.  As you can see from Table E-2, the HFA II uses only three signals (plus
GND).
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Table E-2.  Interface Cable Construction
Computer End

(DB-9 Female Connector)
HFA II End

(DB-9 Male Connector)

1 Not Used
2 RXD 3 TXD
3 TXD 2 RXD
4 DTR 8 CTS
5 GND 5 GND

6 Not Used
7 Not Used
8 Not Used
9 Not Used

E.5 HFA II Service Key

The HFA II Service Key is described in Appendix Section A.2. 

E.6 Establishing Communication Between the
Communications Terminal and the HFA II

1) Install the communications software into your terminal according to the instructions
accompanying the software.

2) Run the communications software and configure the software according to Table E-
1.  See Section E.7 for setting up the Microsoft Windows programs. 

3) Connect the communications cable between the HFA II serial port 1 and the laptop
computer serial port.  The laptop computer serial port is usually a nine-pin male
connector.  

4) Insert the Service Key into the printer port (parallel port) of the HFA II.  

5) Switch ON power to the HFA II.  After the instrument powers up, a # sign or > sign
will be displayed, provided the Service Key is installed.  A >> sign will be displayed if
the Service Key is not installed.  

6) You are now ready for communication with the HFA II through the laptop
computer.  See Appendix G for use of communications terminal with the HFA II.
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E.7 Configuring HFA II Communication Parameters in
Windows Terminal Program

Windows 3.1 or 3.11
1) Ensure that the computer has a communications port and that Windows 3.1 or

Windows 3.11 is loaded. 

2) Start Windows and open the Program Manager, if not already done.

3) Open the Accessories program group.

4) Select and open the Terminal program.

5) The Terminal window is now open and active.  From the menu bar, select
Settings.

6) Select Terminal Emulation from the Settings pull-down menu.

7) Select DEC VT-100 (ANSI) from the Terminal Emulation dialog box.  Select 0K
in the dialog box to accept the VT-100 terminal type.

8) You will be returned to the Terminal window.  From the menu bar, select
Settings.

9) Select Communication from the Settings pull-down menu.

10) The Communications window is now open and active.  Select:

16) COM 1 or COM 2, as appropriate with your computer;
17) 19200 Baud Rate;
18) 8 Data Bits;
19) 1 Stop Bit;
20) Parity None;
21) Flow Control XON/XOFF.

 Select OK when the parameters have all been set. 

11) The terminal program is now set for use with the HFA II.

12) Connect the cable prepared using the Interface Cable Pinout list shown in Appendix
E.4.

• The terminal / laptop computer is now ready for communication with the HFA
II.
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Windows 95 / 98 / NT / ME
1) Ensure that the computer has a communications port and that Windows 95, 98, or

NT is loaded.

2) Start Windows and select the Start button from the desktop.

3) Select Programs, then Accessories, and open HyperTerminal.

4) The HyperTerminal window is now open and active.  From the window, double-
click Hypertrm.exe.

5) The Connection Description window opens.  Select Cancel.  Should you want to
save the settings, you will be instructed how to do so in Section E.8.

6) Select File from the menu bar and then Properties.

7) The New Connection Properties window opens.  Open the Connect Using
window.  Select either COM 1 or COM 2, as appropriate with your computer.

8) Select Configure.  The COM 1 or COM 2 Properties window opens.  Select:

1) 19200 Baud Rate;
2) 8 Data Bits;
3) Parity None;
4) 1 Stop Bit;
5) Flow Control XON/XOFF.

Select OK when the parameters have all been set.  Select OK again.

9) The HyperTerminal program is now set for use with the HFA II.  Proceed to Section
E.8 if you want to save the settings for future use.

10) Connect the cable prepared using the Interface Cable Pinout list shown in Appendix
E.4.

C The terminal / laptop computer is now ready for communication with the HFA
II.
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E.8 Saving the Communication Parameters in Windows
Terminal Program

After you have selected all of the communication parameters needed for HFA II use, they
can be saved for future recall.  Saving the communication parameters will reduce the time
required to prepare your terminal for future HFA II communications, and will reduce the
possibility of making errors.

Windows 3.1 or 3.11
1) Set up the communication parameters as described above in Configuring HFA II

Communication Parameters.

2) Select File from the menu bar of the Terminal program window.  Select Save As.

3) The Save As dialog box will be opened.  Type a filename that will be meaningful for
you, using the .TRM extension.  An example of a filename and extension is
HFAII.TRM. Select OK.

Windows 95 / 98 / NT / ME
1) Set up the communications parameters as described above in Configuring HFA II

Communications Parameters in Windows.

2) From the New Connection - HyperTerminal window, select File from the menu
bar.

3) Select Save As from the drop-down menu.  The Connection Description window
opens.

4) Enter a filename that will be meaningful for you, using the .TRM extension.  An
example of a filename and extension is HFAII.TRM.  Select “an Icon”, then select
OK (Save).

5) The selected icon and corresponding name can now be seen in the HyperTerminal
window.
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E.9 Using the Saved Communication Parameters in
Windows Terminal Program

Now that you have saved the communication parameters, you can select the setup for use
anytime you enter the program.

Windows 3.1 or 3.11
1) Select and open the Terminal program window.

 2) Select File from the menu bar of the Terminal program window.
 
3) Select Open to open the dialog box.

4) Select from the list of filenames the filename you gave to the HFA II communication
parameters.  In our example, you would find and click on HFA II.TRM. 

5) Click on the OK button.  The laptop is now ready for communication with the HFA
II.

Windows 95 / 98 / NT / ME
1) Select the Start button from the desktop.

2) Select Programs, then Accessories, and open HyperTerminal.

3) The HyperTerminal window opens.

4) Select from the list of filenames the filename you have given to the HFA II
communication parameters.  In our example, you would find and click on
HFAII.TRM.

5) The laptop is now ready for communication with the HFA II.
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Appendix F. Operating System

The operating system is a real-time system based on the pSOS+ kernel.  In addition to
PSOS+, the file system pHILE+ and run-time library pREPC also are utilized.

The operating system is structured to be run as a preemptive, real-time, multitasking
environment, using message passing as the principal method of interprocess
communication.  The system assumes the existence of both a hard disk as well as a floppy
disk system, although some of the product lines allow the customer to access only the
floppy system, with the hard disk used exclusively for the internal needs of the operating
system.  The floppy disk file system is designed to be compatible with that used by IBM
PC-DOS compatible machines.  The hard disk is structured differently (along the lines of
the Unix file system), although this is transparent to the user.
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Appendix G. PPPP  Initializing the EEPROM
PPPP  Setting CPU Identity
PPPP  Setting the Hardware Options
PPPP  Setting the Software Options

The four operations described in Appendix G can be performed by using a communications
terminal, or by using the Diagnostic Support Tool (DST).  The following instructions first
describe the procedure using a communications terminal, and then the procedure using the
DST.

NOTE:  Refer to Figure G-1 for a graphical representation of the descriptions given below.

PPPP Initializing the EEPROM — is required whenever a new EEPROM is installed, or
the existing EEPROM is initialized for some reason. 

Initializing the EEPROM erases the stored systems information in the CPU
EEPROM.  Calibration constants, CPU identity, model identification, instrument
defaults, hardware options and software options are all erased during the EEPROM
initialization process.  All of these parameters must be reentered after EEPROM
initialization.

PPPP Setting CPU Identity — is required any time the CPU board is replaced, or the
EEPROM has been initialized. 

Setting the CPU Identification writes and stores the instrument model number and
serial number in both the CPU EEPROM and Watchdog chip memories.

PPPP Setting the Hardware Options — is required whenever a new EEPROM  is
installed or the existing EEPROM has been initialized.

Setting the Hardware Options writes and stores the hardware options HEX number
in the CPU EEPROM.  The hard option HEX number, also called the "hard opt”, is
used by the instrument operating system to determine which features of the
instrument are to be enabled (accessible to the user).  The hard opt number can be
viewed on the HFA II unit configuration screen (and other locations as well).

  
PPPP Setting the Software Options — is required whenever the hardware option

number has been changed or entered into the EEPROM (for the first time).

Each time A6 or later software is loaded onto the hard disk, a software option
number is automatically written into the EEPROM.  The software option number
generated is based on the hardware option number.  If the software option number
is missing or does not agree with the hardware option number, instrument features
(for a particular model HFA II) will not be enabled (accessible to the user).  The
software option number can be viewed on the HFA II unit configuration screen.
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Equipment Required:

P Service Key (see Appendix A)
P Laptop computer or ASCII terminal with suitable software and cable to operate as a

communications terminal (see Appendix E), or the Diagnostic Support Tool (DST)
software diskette.

FIGURE G-1.  Actions Performed in Appendix G.
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G.1 Initializing the EEPROM

This procedure is required whenever a new EEPROM has been installed, before calibration is
performed.  DO NOT initialize the EEPROM if you are transferring an old EEPROM to a
replacement CPU PCB.

Procedure Using a Communications Terminal

1) Switch OFF the instrument.

2) Connect the Service Key to the parallel port on the HFA II.

3) Connect a properly configured communications terminal to the serial port on the HFA II. 
(Make sure the terminal is configured as described in Appendix E.)

NOTE:  Some HFA IIs have more than one serial connector on the connector panel.  Use
serial port 1, next to the printer connector.  Normally, it is the fourth connector from the left
on the connector panel.

4) Switch ON the instrument.

5) When the # sign or > sign comes up on the terminal screen, type: password [Enter].

6) Type in the prescribed password (all uppercase), and press [Enter].

7) When the "Service Access Granted" message appears, type: init [Enter].

8) Message will say: "INITialize command destroys a lot of configuration and calibration
data.  Are you sure you want to do this?"
Type: Y [Enter].

9) "Initialization successful" message will appear.  

NOTE:  If you initialize the EEPROM, you must also perform the procedures for Setting CPU
Identity, Setting the Hardware Options, and Setting the Software Options described below.  Then
recalibrate the instrument (see Table 3-1).

Procedure Using the Diagnostic Support Tool (DST)  

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu, select Configuration.  The Configuration Menu appears.

3) Select Initialize the Configuration.  A warning message appears informing
you that all configuration and calibration data will be destroyed.
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4) Select OK.  A test log screen appears confirming whether or not you want to continue. 
Select Initialize to erase all contents of the EEPROM.  (Select Quit to return to the
Configuration Menu.)

5) “Initialization successful” message will appear.

NOTE:  If you initialize the EEPROM, you must also perform the procedures for Setting
CPU Identity, Setting the Hardware Options, and Setting the Software Options described
below.  Then recalibrate the instrument (see Table 3-1).

G.2 Setting CPU Identity

This procedure is required any time the CPU board is replaced or the EEPROM is initialized. 
During this procedure you will be instructed to type in the serial number of the instrument. 
The serial number can always be found on the label located on the rear cover assembly.  

NOTE:  The instrument’s serial number NEVER changes throughout the life of the
instrument.  For example, if you upgrade a model 730 with a serial number of 730-1000 to a
model 735, the instrument’s serial number remains 730-1000.  It Does Not become
735-1000.  Instrument serial numbers are critical for tracking instrument reliability,
performance, and customer satisfaction.

Procedure Using a Communications Terminal  

1) Switch OFF the instrument.

2) If not already done:
• Connect the Service Key to the parallel port on the HFA II.
• Connect a properly configured communications terminal to the serial port on the

HFA II (see Appendix E).

3) Switch ON the HFA II.

4) When the # sign or > sign comes up on the terminal screen, type: password [Enter].

5) Type in the prescribed password (all uppercase), and press [Enter].

6) The message "Service Access Granted" should appear.

7) Type:  SERIAL(space)XXX(space)NNNN [Enter].
where XXX is the model number and NNNN is the serial number.
(For example:  SERIAL 740 1234)
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8) The following message will appear (based on the example entry shown above):
"SERIAL 0740-001234"
"Warning:  application serial validation failure" (This warning is to be expected.)

9) If you are doing this procedure because the EEPROM was initialized, proceed directly to
the Setting Hardware Options procedure; 

If the EEPROM was not initialized prior to this procedure, proceed to step 10 to
complete this procedure.

10) Switch OFF the instrument.

11) Remove the Service Key.

12) Switch ON the instrument and verify that the serial number appears on the screen
during the boot-up process.

Procedure Using the Diagnostic Support Tool (DST)  

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Configuration.  The Configuration Menu appears.

3) Select Set Serial Number, then select Edit.  A ten-key pad appears.  Type in the
four-digit model of the instrument.  For example, 0750, then select [Enter].

4) A ten-key pad appears.  Type in the six-digit serial number of the instrument.  For
example, 001000, then select [Enter].

5) Select Save to store the serial number and return to the Configuration Menu.  (Selecting 
Quit will not store the serial number and will return to the Configuration Menu.)

6) Switch OFF the instrument and remove the Service Key.

7) Switch ON the instrument and verify that the correct serial number appears on the
screen during the boot-up process.
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G.3 Setting the Hardware Options

NOTE:  The hardware options codes listed in this section are for A9 and later system
software.  Ensure that A9 or later software is loaded before setting the hardware options
codes.

This procedure is designed to set up the basic hardware configuration by setting the model
number of the instrument.  This is required whenever the EEPROM has just been initialized
(regardless whether it is a new EEPROM or the existing EEPROM).

G.3.1 Using a Communications Terminal

NOTE:  The first seven steps are common to all models. Ensure that steps 1 through 7 are
completed before proceeding to the appropriate section that addresses the particular model
HFA II on which you are working.

1) Switch OFF the HFA II.

2) If not already done:
• Connect the Service Key to the printer (parallel) port on the HFA II.
• Connect the communications terminal to the serial port on the HFA II (See

Appendix E).

3) Switch ON the HFA II.

4) When the # sign or > sign comes up on the terminal screen, type: password [Enter].

5) Type in the prescribed password (all uppercase) and press [Enter].

6) The message "Service Access Granted", should appear.
 
7) Proceed to the appropriate section that addresses the particular model HFA II on which

you are working, and follow the instructions found there.

For Model 720

8) When the # sign or > sign comes up on the terminal screen, type:
hard 0 0x00400104 [Enter].

9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].
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11) A message will say: "Enter new Model Name".

12) Type: 720 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00400104".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.

For Model 720 with FastPac

8) When the # sign or > sign comes up on the terminal screen, type:
hard 0 0x00400114 [Enter].

9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 720 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00400114".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.

For Model 730

8) When the #  sign or > sign comes up on the terminal screen, type:  
hard 0 0x00430114 [Enter].
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9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 730 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00430114".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.

For Model 735

8) When the # sign or > sign comes up on the terminal screen, type:  
Hard 0 0x00030134 [Enter].

9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 735 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00030134".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.
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For Model 740

8) When the # sign or > sign comes up on the terminal screen, type:  
hard 0 0x00230134 [Enter].

9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 740 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00230134".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.

For Model 745

8) When the # sign or > sign comes up on the terminal screen, type:  
hard 0 0x00330134 [Enter].

9) A screen message will say:  "Model Name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 745 [Enter].

13) A message will say: "HARDopts 0x00000000 0x00330134".

14) Switch OFF the instrument.

15) Remove the Service Key.
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16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

17) Proceed to “Setting the Software Options”.

For Model 750

8) When the # sign or > sign comes up on the terminal screen, type:  
hard 0 0x0033013e [Enter].

9) A screen message will say:  "Model name is currently ?!".
"Change Model Name [Y/N]?:"

10) Type: Y [Enter].

11) A message will say: "Enter new Model Name".

12) Type: 750 [Enter].

13) A message will say: "HARDopts 0x00000000 0x0033013e".

14) Switch OFF the instrument.

15) Remove the Service Key.

16) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

NOTE:  If 0033010e is displayed after inputting 0033013e, do not attempt to re-input
0033013e.  Either number is acceptable.

17) Proceed to “Setting the Software Options”.

G.3.2 Using the Diagnostic Support Tool (DST)

For Model 720

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 720 Defaults, a test log menu appears and displays the model
720 default settings.
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4) Select Continue.  The Model 720 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.

For Model 720 with FastPac

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 720 With Fastpac Defaults.  A test log menu appears and
displays the model 720 with Fastpac default settings.

4) Select Continue.  The Model 720 with Fastpac hardware Options are set and the
Model/Hardware Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.

For Model 730

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 730 Defaults, a test log menu appears and displays the model
730 default settings.

4) Select Continue.  The Model 730 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.
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6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.

For Model 735

1) Set up the DST for use as described in Appendix A, Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 735 Defaults, a test log menu appears and displays the model
735 default settings.

4) Select Continue.  The Model 735 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.

For Model 740

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 740 Defaults, a test log menu appears and displays the model
740 default settings.

4) Select Continue.  The Model 740 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.
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For Model 745

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Menu select Set Model/Hardware Options.  The
Model/Hardware Options Menu appears.

3) Select Set Model 745 Defaults, a test log menu appears and displays the model
745 default settings.

4) Select Continue.  The Model 745 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.

For Model 750

1) Set up the DST for use as described in Appendix A.2, under Diagnostic Support Tool.

2) From the DST Main Configuration Menu select Set Model/Hardware Options. 
The Model/Hardware Options Menu appears.

3) Select Set Model 750 Defaults, a test log menu appears and displays the model
750 default settings.

4) Select Continue.  The Model 750 hardware Options are set and the Model/Hardware
Options Menu is displayed.

5) Switch OFF the instrument and remove the Service Key.

6) Switch ON the instrument and verify that the correct model number appears on the
boot-up screen.

7) Proceed to “Setting the Software Options”.
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G.4 Setting the Software Options

NOTE:  Setting the software options is required whenever the hardware option number has
been changed or the EEPROM has just been  initialized.  Please note that the DST cannot be
used to set the software option number unless the instrument is being repaired at the
Humphrey Systems factory.  All other repair situations must follow the procedure described
below.

The software option number is automatically created during the installation of A10 or later
software.  The software option number is based on the hardware option number already
written into the EEPROM.  Ensure that the correct hardware option number has been written
to the EEPROM prior to creating the software option number.

1) Ensure that you have the Rev A10 or later software diskettes.
2) Follow the procedures in Appendix M.
3) At the HFA II Main Menu, select the “i” button at the top of the screen.  When the HFA

II Unit Configuration screen is displayed, verify that the correct Model Number,
Hardware Option Number and Software Option Number have been set, based on
instrument model (see Table G-1).

NOTE:  The Hardware and Software Option Numbers are based on revision A10 or later
software residing on the hard disk.  Contact the Humphrey Technical Support Department
for a record of previous Hardware or Software Option Numbers, if needed.

Table G-1.

Model Number Hardware Option
Number

Software Option Number

720 00400104 00010905

720F (w/Fastpac) 00400114 0001490D

730 00430114 00056909

735 00030134 00057908

740 00230134 00057918

745 00330134 0005F918

750 0033013e
(See Note 1)

0007F9F8

NOTE 1:  If 0033010e is displayed after inputting 0033013e, do not attempt to re-
input 0033013e.  Either number is acceptable.

NOTE:  Prior to A6 software, the software option number was written to the EEPROM only
if the A2 software was currently installed on the hard disk drive and either A3, A4 or A5
software was then installed over the A2 software.
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Appendix H. Calibration Printouts

Contents:
C Cal / Wedge Printout
C Automated Light Intensity Verification Printouts 

C White Light Verification Data
C Blue-Yellow Verification Data

H.1 Cal / Wedge Printout

The numbered definitions below (1, 2, 3, etc.) are keyed to the numbered elements of the
sample calibration printout shown in Figure H-1.

1 = Date/time of calibration printout, instrument serial number, and hardware option
number.

2 = NVM Data
The numbers that appear in the printout represent the current calibration values stored
in EEPROM for each item listed, for this particular instrument.  A brief definition of each
item is given below, followed by a table that lists the acceptable tolerance range for each
item.

Proj . . . . . . . represents voltage* (left column) and intensity* (right column) of the
projection lamp when a white stimulus is projected.

Bowl . . . . . . represents voltage* and intensity* for the white bowl lamps.
Blue . . . . . . . represents voltage* and intensity* of the projection lamp when a blue 

stimulus is projected.
Yellow . . . . . represents voltage* and intensity* for the yellow bowl lamp
Right Mode . microsteps of positioning
Left Mode . . microsteps of positioning
Offset Fix . . . microsteps of positioning
Focus . . . . . . microsteps of positioning
Shutter . . . . microsteps of positioning
Aperture . . . microsteps of positioning for each of the 5 positions of the aperture          
                        wheel
Color . . . . . . microsteps of positioning for each of the 5 positions of the color wheel

* Voltage and intensity are expressed here as relative numbers, not actual units of voltage or
intensity (such as volts or foot-lamberts).  Typically, any high round number (e.g., 30000) that
appears here in the printout is the default value for a parameter that has not been calibrated. 
It is possible but highly unlikely that a calibrated value would fall precisely at a high round
number.

3 = Voltage drop across projector lamp when white stimulus is projected, and when blue
stimulus is projected.
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NOTE:  The Blue projector voltage drop will display a value greater than zero only when
the printout is obtained immediately after performing the light intensity
calibration/verification.

4 = Camera/Gaze Data

Illumination:
Reflex LED . . . . . . . . . . intensity of the reflex LED
Left LED . . . . . . . . . . . . intensity of the left trial lens LED
Right LED . . . . . . . . . . . intensity of the right trial lens LED
Gain No Trial Lens . . . . . camera gain with trial lens holder down
Gain Trial Lens . . . . . . . camera gain with trial lens holder up
Scale . . . . . . . . . . . . . . . (not currently used)

Video Window:
Source X . . . . . . . . . . . . where the video image will be positioned on the CRT

(inside the video insert)
Source Y . . . . . . . . . . . . where the video image will be positioned on the CRT 

(inside the video insert)
Dest X . . . . . . . . . . . . . . where the video insert will be positioned on the CRT 

screen
Dest Y . . . . . . . . . . . . . . where the video insert will be positioned on the CRT 

screen
Width . . . . . . . . . . . . . . . represents the width of the video insert
Height . . . . . . . . . . . . . . represents the height of the video insert

Gaze Window:
X . . . . . . . . . . . . . . . . . . represents the distance from the left edge of the video 

insert to the left edge of the gaze box
Y . . . . . . . . . . . . . . . . . . represents the distance from the top edge of the video 

insert to the top edge of the gaze box
Width . . . . . . . . . . . . . . . represents the width of the gaze box
Height . . . . . . . . . . . . . . represents the height of the gaze box

Gaze Size:
Height . . . . . . . . . . . . . . conversion factor for converting pixels to millimeters
Width . . . . . . . . . . . . . . . conversion factor for converting pixels to millimeters
Aspect Ratio . . . . . . . . . . normalizing factor to produce a true circle from the 

data received from the camera

5 = Blue Correction Table.
The Blue Correction Table contains twelve correction values for both the Film wedge
and the Glass wedge. The Blue Correction table for the Film wedge should start at
zero and typically increase to around the mid to high 20's, and sometimes into the
30's  The Blue Correction table for the Glass wedge should also start at zero, and
display negative numbers going to –20 or –30 (in the middle of the table).
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The values given above are to be used as a general guideline.  The final evaluation for
Blue Calibration depends on the light intensity worksheet results.

NOTE:  On older HFA IIs, the Blue Correction Table for the Glass Wedge may display
much smaller numbers, typically less than –10.  These are acceptable readings.

6 = Wedge Attenuation
To help quantify the attenuation of the film and glass wedges, additional data has
been added to the calibration printout.  This information is intended for manufacturing
and engineering use and is not required for field service evaluation.  The Working Film
Wedge Steps displayed on the calibration printout indicates the total attenuation of the
film wedge.  The Working Glass Wedge Steps indicates the total attenuation of the
glass wedge.  Both are expressed in centibels (10 centibels equals 1 decibel).  The
Total Working Wedge Attenuation displayed on the calibration printout is the com-
bined attenuation of the Working Film Wedge Steps and Working Glass Wedge Steps,
also expressed in centibels.  The Total Working Wedge Attenuation must be greater
than 500 centibels.  Bins Film and Bins Glass displayed on the calibration printout
are used to evaluate the linearity of the NVM ND Table 0 film wedge and NVM ND
Table 1 glass wedge.  Ideally, the amount of attenuation between any two adjacent
glass or film wedge motor steps should increase between 1, 2, or 3 centibels.  How-
ever this may not always be the case and is not a requirement for service evaluation.

7 = NVM ND Table 0
This is the film wedge calibration table stored in EEPROM.  The values in the table
were obtained during the latest wedge calibration.  During wedge calibration, bright-
ness of the projected spot is sensed for 175 different positions of the wedge.

With a properly calibrated film wedge, the values printed should run from
approximately 0 – 330 in a linear progression, with no large jumps in value between
adjacent positions.  If a large jump in value is noted, check the wedge for fingerprints,
scratches, debris, or flaking emulsion.

8 = NVM ND Table 1
This is the glass wedge calibration table stored in EEPROM.  The values in the table
are obtained during the wedge calibration process.  During wedge calibration,
brightness of the projected spot is sensed for 175 different positions of the wedge.

With a properly calibrated glass wedge, the values printed should run from approxi-
mately 0 - 240 in a linear progression, with no large jumps in value between adjacent
positions.  If a large jump in value is noted, check the wedge for fingerprints,
scratches, debris, or flaking emulsion.
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FIGURE H-1.  Sample Cal/Wedge Printout
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TABLE H-1.  CALIBRATION TOLERANCE RANGES

NVM DATA

Min Max Min Max

Voltage Intensity

Proj 40 127 30000 65534

Bowl 10 127 1000 10000

Blue 40 127 10000 65534

Yellow 10 127 10000 40000

Microsteps (X) Microsteps (Y)

Right Mode –1000 1000 –1000 1000

Left Mode –1000 1000 –1000 1000

Offset Fix –1000 1000 –1000 1000

Microsteps

Focus –1000 1000

Shutter 120 220

Aperture –1000 1000

Color –1000 1000

CAMERA/GAZE
DATA Relative Numbers

Illumination:

Reflex LED 1 127

Left LED 1 127

Right LED 1 127

Gain No Trial Lens 0 127

Gain Trial Lens 0 127

Scale (not used)

(continued)
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(Table H-1.  —  continued)

Min Max Min Max

Video Window:

Source X 1 120

Source Y 1 600

Dest X 0 120

Dest Y 0 500

Width 64 256

Height 64 256

Gaze Window:

X 8 255

Y 8 255

Width 8 127

Height 8 127

Gaze Size:

Height 1 64

Width 1 64

Aspect Ratio 0.10 2.00
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H.2 Automated Light Intensity Printouts

Automated Light Intensity Printouts provide a numerical and graphical representation of the
instrument’s current light intensity calibration.  The printouts can only be obtained by selecting the
Verification button on the Calibration Main Menu.

To obtain the Automated Light Intensity Printout, perform the following:

1) Complete the light intensity Before or After verification as described in Section 4.

NOTE:  The Mfg and QA selections are for manufacturing use only.  Selecting either of  these two
buttons will set tolerance values which are much tighter than those required for field service
evaluation.

2) Select Print.  A single-page printout will be obtained on all non-blue-yellow models.  On
blue-yellow models, a two-page printout will be obtained.  The first page represents the White
Light Verification Data and the second page represents the Blue-Yellow Verification Data.

Interpreting the Printouts  

HFA II White Light Verification Data Printout

(Refer to sample printout on following page)

(1) Indicates whether the verification data was obtained either BEFORE or AFTER servicing the
HFA II.

(2) Serial number of the HFA II.
(3) Serial number of the Soligor lightmeter being used to perform the verification.
(4) Revision level of the software currently installed in the instrument.
(5) The multiplier values (P1, P2, P3, P3F) written on the calibration label and affixed to the

Soligor lightmeter being used to perform the verification.
(6) The current white projector voltage required to obtain a 0 dB light intensity value.
(7) The dB spread or amount of dB difference between the highest and lowest light intensity

data points appearing on the graph (including the BOWL).  For the White Light Verification
Data Printout, this value must be 1.0 dB or less.

(8) A numerical and graphical representation of each measured spot value (0 dB - 34 dB) and
the BOWL value.  The tolerances (MIN and MAX), as well as the actual measured value
(READING), for each data point are indicated in Ft-L.

(9) The asterisk indicates a value that is out of tolerance.  (Note: The data point at 39 dB is not
used during field service evaluation.)

(10) Light intensity data points.  Nine data points (including the BOWL) are plotted to indicate
the attenuation produced by the glass and film wedges.

(11) Spot Ratio - for manufacturing use only.
(12) Location to be signed by the service technician performing the verification.
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HFA II White Light Verification Data
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HFA II Blue-Yellow Verification Data Printout

(Refer to sample printout on following page)

(13) Indicates whether the verification data was obtained either BEFORE or AFTER servicing the
HFA II.

(14) Serial number of the HFA II.
(15) Serial number of the Soligor lightmeter being used to perform the verification.
(16) Revision level of the system software currently installed in the instrument.
(17) The multiplier values (P3B and P3Y) written on the calibration label and affixed to the Soligor

lightmeter being used to perform the verification.  (Note: BYP3 and P3 are the older multiplier
values used to calibrate Blue-Yellow intensities.  The newer values are P3B and P3Y.)

(18) The current blue projector voltage required to obtain a 0 dB light intensity value displayed in
Ft-L.

(19) The dB spread or amount of dB difference between the highest and lowest light intensity data
points appearing on the graph (including the BOWL).  For the Blue Light Verification Data
Printout, this value must be 1.5 dB or less.

(20) A numerical and graphical representation of each measured spot value (0 dB - 23 dB) and
the BOWL value.  The tolerances (MIN and MAX) as well as the actual measured value
(READING) for each data point are indicated in Ft-L.

(21) The asterisk indicates a value which is out of tolerance.  (Note: The data points at 18 dB and 23
dB are not used during field service evaluation.)

(22) Light intensity data points.  Five data points (including the BOWL) are plotted indicating the
attenuation produced by the glass and film wedges.

(23) Location to be signed by the service technician performing the verification.
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HFA II Blue-Yellow Light Verification Data

21

22

14
13

16
1918

15

17
20

23



Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field Appendix IAppendix IAppendix IAppendix I
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

30122B120130122B120130122B120130122B1201 I - 1I - 1I - 1I - 1     Service Guide

Appendix I. Service Forms

The forms in this section should be used as masters for making additional copies.

P Calibration Shift Worksheet (previously known as Worksheet 3)

P Calibration Notice ("Doctor Card")

P System Checkout Checklist
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Calibration Shift Worksheet - After Service

This worksheet (called the Calibration Shift Worksheet) enables the service representative to
determine if there has been a shift or change in instrument light intensity calibration.  The worksheet
compares the Before light intensity data to the After light intensity data.  The worksheet should be
used anytime recalibration of the white light intensity has been performed.

NOTE:  There may be instances when the Before light intensity data cannot be obtained.  In these cases,
the worksheet cannot be completed and therefore is not required.

The lower portion of this Worksheet enables the service representative to determine the significance
of the light intensity shift, and whether or not the doctor or office manager should receive a copy of
the calibration notice.  If the shift is determined to be significant, it is important that the doctor is
aware of the shift for future patient diagnosis.

Worksheet

dB ratio = 10*Log(BKGDFtL / #37FtL)

Note:  #37 is the same Ft-L value as the 29 dB data point on the White Light Verification Printout.

1. Using above formula & values from the BEFORE White Light Verification Data Printout,
find the OLD dB ratio:                dB

2. Using above formula & values from the AFTER White Light Verification Data Printout,
find the NEW dB ratio:                dB

3. Find the dB shift:                    dB
(OLD dB RATIO) – (NEW dB RATIO) = dB shift

Do you need to leave the calibration notice?

1. If dB shift is +/- 1dB, DO NOT leave the notice.

2. DO NOT include (+) or (–) signs on the notice.

3. If dB shift is (+), circle low on the notice.

4. If dB shift is (–), circle high on the notice.

5. If ±1dB or greater shift, leave the cal notice.

6. If ±4dB or greater shift, call your regional manager.
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Calibration Notice (Sample)

The Calibration Notice is a multipart form.  For a supply of this form,
please contact the Technical Support Coordinator at Humphrey
Systems.

5160 Hacienda Drive, Dublin, CA  94568 P (925) 557-4100 P (1-800) 858-1508

Date                               

Dear Doctor:

We checked the calibration of your Field Analyzer, serial number                                                 today
and found that it was reading                                 dB too high / low (circle one).  The instrument has now
been recalibrated.

Please keep this calibration shift in mind when comparing future results against previous field.  If it was
reading too high, future tests of stable patients will tend to show an artifactual loss in threshold sensitivity
in the amount shown above.  If it was reading too low, future tests will tend to show an artifactual
improvement.

We recommend yearly preventative maintenance and calibration checks for your Field Analyzer.  Inquire
about our service contracts which include a yearly preventative maintenance visit.

If you have any questions, please contact Humphrey Systems at 800-858-1508 and ask to have your
area’s Regional Service Manager give you a call.

Sincerely,

                                                               
Humphrey Systems, Field Service Representative

WHITE-Product Manager Copy    CANARY-Service Copy    PINK-Customer Copy
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HFA II SYSTEM CHECKOUT CHECKLIST

Your Name: ______________________ HFA II S/N: ____________________

Date: ____________________

NOTE:  Following any calibration procedure that has calibration values stored in the
EEPROM, storage of the new values must be verified by cycling the power off-on before you
perform final system checkout.  If values obtained by the HFA II during calibration are not
within an expected range, those values are held only in temporary storage and not written to the
EEPROM.  When power is turned off, these values are erased and calibration reverts to its old
status.

The HFA II System Checkout Checklist Guidelines — 

# Part I — The items described in Part I must be completed for All service calls.  If only Part I is
being completed, the System Checkout Checklist need not be returned as part of the required
service paperwork.

# Part II — The items described in Part II must be completed when any of the following service
conditions apply:

-- Performing an instrument PM
-- Recalibrating either the White/White or Blue/Yellow light intensities
-- Replacing/initializing the EEPROM
-- Cleaning/replacing the brightness detector, ND wedges, or the color wheel
-- Replacing the motor driver PCB

This checklist assumes that all required service has been performed on the HFA II.  Place a checkmark
next to each item if okay.  If an item does not apply to the HFA II under service, indicate N/A (not
applicable).

Part I -- For All Service Calls  (Refer to the above System Checkout Checklist Guidelines.)

___ 1) If a repair has been performed, verify that all required adjustments/checks have been
performed per Table 3-1.

___ 2) Acquire and print the results of your foveal test.  Check that the foveal value obtained is
within ±2 dB of your known foveal value.  (4.8.1.1)

___ 3) Print the Cal/Wedge printout.  Verify that all values are within specification.  (Appendix H)

___ 4) Print the Unit Configuration printout.  Verify that all entries are accurate, based on
instrument serial number and model.  (Appendix J)
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___ 5) Print the System Log printout and then clear the log.  Verify that all reported error conditions
have been evaluated/corrected.  (Appendix J)

Part II (Refer to the above System Checkout Checklist Guidelines.)

Calibration Checks — 

___ 6) Verify that the white/white light intensities are within the specified tolerances.  (Attach the
required White Light Intensity Data Worksheets or the White Light Verification Data printout
to this checklist.) (4.2.3)

___ 7) Verify that the blue/yellow light intensities are within the specified tolerances.  (Attach the
required Blue Yellow Intensity Data Worksheets or the Blue Yellow Light Verification Data
printout to this checklist.) (4.2.3)

___ 8) Using the tool stand and fake eye, ensure that the camera is aligned and centered to the trial
lens holder. (4.3.15)

___ 9) Using the tool stand and fake eye, verify that the gaze tracking box is within tolerance.
(4.3.16)

___ 10) Using the tool stand and fake eye, ensure that all five IR LEDS are functional.  Start a test
and initialize gaze tracking.  Observe that the three IR LEDs can be seen on the video image
of the fake eye when the trial lens holder is in the down position (reflex and bowl IR LEDs)
and in the up position (reflex and trial lens holder LEDs). (Two on the lower part of the eye
and one just to the right and below the center of the pupil image.) (4.3.14)

___ 11) Check that the touch screen response is within tolerance.  Verify that patient data can be
entered easily and without error. (4.3.6)

___ 12) Verify that the CRT image is within specified tolerances. (4.3.11)

___ 13) Enter Motor Exerciser.  Run the 30/60 mixed tests for 5 minutes.  No errors should be
reported.   While the test is running, verify that there is no shutter noise.  Look into the bowl
and ensure that there is no shutter streaking. (4.3.7)

Operational Checks — 

___ 14) Verify that the power table moves up and down and that the table top or slider slides freely in
and out.  Ensure that the slider is securely fastened to the table top.

___ 15) Check that the external brightness knob moves freely and has additional brightness range.
(4.3.1.1)

___ 16) Check that the patient chinrest and headrest move smoothly and completely up/down and
left/right.  (Noise will be heard at the end of each motor limit.)

___ 17) Observe the bowl for dirt or other cosmetically unacceptable spots.  Clean as needed.
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___ 18) Check the operation of the rear fan, and clean the filter 

___ 19) Check that the date is correct and the time is within 2 minutes.

___ 20) Select a patient test.  Change parameters.  Verify that the central fixation LED, inner
diamond, and outer diamond all function.

___ 21) Turn foveal threshold on (except Model 720).  Select size III.  Start the test.  Verify that the
size III spot is in the center of the inner fixation diamond.  Ensure that the spots are sharply
focused and no halo is visible.  Test the patient button for operation. (4.3.11 and 4.3.12)

___ 22) Recall a patient test from your test floppy disk.  Display and print the test.

___ 23) Recall a test from the hard disk.  Display and print the test.

___ 24) Duplicate a patient test from your test floppy disk to a formatted floppy.  Display the copied
test.

___ 25) Copy a patient test from your test floppy disk to the hard drive.  Delete that test from the
hard disk.

___ 26) Verify that Tape can be selected as a source (when setting up for a backup/restore
procedure).

  
___ 27) Turn power off/on and wait for the Main Menu.  No errors should be reported.
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Appendix J. System Screens and Logs

Contents:

C Boot Screen
C Unit Configuration Screen
C System Log

The HFA II system software contains several screens and logs which can be used to determine
system configuration, or may be used as troubleshooting aids.  The descriptions given below
assume that the system is fully operational.  In certain instances, some or all of the screens or
logs may not be obtainable due to instrument malfunction.

NOTE:  
1. Example screens and logs will vary based on the HFA II model and currently installed

software, or the software being installed. 
2. Further discussion of some of the items mentioned in this Appendix can be found

elsewhere in this manual.  In particular, software revision level information can always
be found in the service bulletins.

J.1 Boot Screen

Approximately 45 seconds after turning the HFA II ON, a text display similar to the one shown
below can be seen on the CRT.  This display is known as the “Boot Screen.”  During the 45
seconds, low-level checks are being performed on the CPU PCB and other HFA II assemblies
that interact with the CPU PCB.  If a problem is detected during this time period, the system
will not display the boot screen but instead (if possible) an error message, or will emit a pattern
of audible beeps.  Refer to the Troubleshooting section in this manual for additional
information. 

(1) Instrument model number.

(2) Revision level of the software installed in the CPU flash prom.  In this example, revision
A4.

(3) Date and time.

(4) The CPU PCB is equipped with 4 meg of RAM.
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(5) Revision level of the software installed in the Motor Driver PCB flash prom.  In this
example, revision A8. You may also see: A1: a1: a1: a1: a1: a1 if a New Motor Board is
installed (P/N 48530-3). Each of the revisions represents a different software string.

(6) Instrument serial number.

(7) Instrument hardware option number (refer to Appendix G).

(8) Instrument software option number (refer to Appendix G).

(9) Revision level of the software currently installed on the hard disk.  In this example,
revision A10.01.

J.2 Unit Configuration Screen

The HFA II Unit Configuration Screen provides system configuration data.  This screen can
always be accessed from the main menu of the instrument, and from some, but not all, other
menus.   Once accessed, it can also be printed.  The screen provides such data as instrument
serial number, software revision levels, and what hardware or software options have been
enabled or disabled on the instrument.

To access the HFA II Unit Configuration Screen, perform the following:

C From the instrument’s Main Menu, select the “i” button at the top left.

C After a short delay, a screen similar to the one shown below will be displayed on the
CRT.

C If desired, the screen may be printed by selecting Print.

(1) Instrument model number.

(2) Instrument serial number.

(3) Revision level of the software currently installed on the hard disk.

(4) Revision level of the language software currently installed on the hard disk.

NOTE:  The language software revision level may be different from the operating or system
software.  This allows the language software to be updated independently of the system
software.

(5) Instrument hardware option number  (refer to Appendix G).

(6) Instrument hardware options that have been enabled or disabled.

(7) Instrument software option number  (refer to Appendix G).

(8) Instrument software options that have been enabled or disabled.

(9) Personalized identification for the doctor, instrument location, etc.
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J.3 System Log

The principle role of the System Log is to attempt to keep track of all the ‘events’ that occur
within the instrument.  For example, an event can be a system restart (switching the instrument
power to ON), recording an error code, showing the results of an attempt to rebuild the hard
disk database, or the installation of a new revision of software, just to name a few.  The date
and time when each event occurred appears prior to each logged event.  Note that there will
be instances when an event cannot be logged because of an instrument malfunction.  The log
also contains the serial number of the instrument and the hardware option number (see
Appendix G).

The log, which is stored on the hard disk, is a circular disk file containing up to 1000 entries
(about 18, 8½ x 11" pages).  The 1001st entry will write over the first entry in the log file.  The
most recent event will be recorded as the last entry in the log unless there are currently 1000
entries. 

The instrument operator can print out the log.  The service representative can print out and
clear (erase) the log.  As part of a service call, after printing out and retaining the log, the
current log entries may be cleared as described below.  Obviously, if there is a malfunction
with the hard drive, the log cannot be printed out or cleared.

1

3

5

7

9

2

4

6

8



Appendix JAppendix JAppendix JAppendix J Humphrey FieldHumphrey FieldHumphrey FieldHumphrey Field
Analyzer IIAnalyzer IIAnalyzer IIAnalyzer II

Service Guide J - 4J - 4J - 4J - 4 30122B120130122B120130122B120130122B1201

When possible, the System Log should always be printed out when troubleshooting an
instrument problem.  It can often provide valuable ‘clues’ when attempting to solve an
instrument malfunction.  If obtainable, the log printout should always be included with any
paperwork returned as part of a field service instrument repair.

To print out the log, perform the following:

1) From the Main Menu, select System Setup.

2) Select Print System Log.

3) After a short delay, the System Log will automatically print to the selected printer.  The
log cannot be displayed on the CRT.

To print out or clear the log, perform the following:

1) From the Main Menu, select System Setup.

2) Select Additional Setup.

3) Select Diagnostics.

4) When the ten key pad appears, enter the calibration password.

5) Select System Log.

6) Select Print System Log and, if necessary, Clear System Log.
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Appendix K. Data Loss Recovery

Contents:

C Data Loss Prevention Tips
C Database Structure
C The Five “R’s” of Database Recovery
C Database Utilities
C Floppy Diskette - Troubleshooting Dialogue
C Hard Disk - Troubleshooting Dialogue
C Streamer Tape Cartridge

C “Repair Backup”  (repairs files on hard disk, enabling backup to be performed.)

K.1 Data Loss Prevention Tips

There may be situations, due either to operator misunderstanding or instrument malfunction,
when the patient database or backup becomes corrupted or is reported as inaccessible. 
Prior to completing any data loss related service call, always take the time to discuss the
following data loss prevention tips with your customer.

C Ensure that your customer understands the importance of routinely backing up their
patient data files.  At minimum, this should include a copy of each floppy diskette and at
least one streamer tape (model 750 only).  In fact, it is recommended that two streamer
tapes are used and rotated every other backup.  Consult the Owner’s Manual for
recommendations on the frequency of backup.

C Stress the importance of proper handling and storage of floppy diskettes and streamer
tapes.  Make certain that tapes are stored at least five feet away from any magnetic field. 
This includes not storing the diskettes on the top surface of the HFA II.

C Verify that only high-quality, double-sided, high-density floppy diskettes are used. 
Although DOS preformatted floppy diskettes will operate in the HFA II, it is strongly
recommended that they are reformatted on the HFA II.

C Make certain that the customer understands that they should not remove a floppy
diskette from the floppy drive during a read or write operation.  Point out the floppy drive
icon in the upper right of the CRT display.  Ensure that they observe this icon and only
remove the diskette at the appropriate time.

C If frequent data loss occurs, verify the power source that the HFA II is connected to meets
instrument operational requirements.  A fluctuating line voltage can cause database
related problems.  Use of an uninterruptible power supply or UPS may help prevent data
loss.  Operational and UPS requirements are discussed in Section 1.
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C Explain the difference between a file that has been copied and one that was backed up
using the Backup/Restore function in the disk menu.  A copied file is one that was stored
to the floppy drive after completion of a test, one which was copied or duplicated using
the Copy or Duplicate Test functions in the File Functions Menu.  The copied file can be
placed onto the floppy drive and recalled for viewing on the CRT.  A file that was backed
up using the Backup/Restore function cannot be accessed and viewed on the CRT.  This
concept is often a source of confusion.

K.2 Database Structure

Beginning with A10 software, two identical patient databases coexist on the hard disk drive. 
The Primary or principle database, and the Secondary database which is a duplicate of the
Primary.

The Primary database is the principle database.  That is, when a test is saved to the hard disk
drive, it is first saved to the Primary database and then saved to the Secondary database. 
When a test is recalled from the hard disk drive, it is only recalled from the Primary database. 
The Secondary database functions are transparent to the customer.

K.3 The Five “R’s” of Database Recovery

There are five basic steps to consider when attempting to correct a database problem:

Reboot............Recover............Reconstruct............Rebuild............Restore

# Reboot

If the patient database cannot be accessed, Rebooting or turning the power off-on may correct
the problem.  This is often the simplest step to try.  The instrument will attempt a recovery if
either (but not both) of the databases fails to verify or if recovery was deferred (floppy only)
prior to shut down.  Rebooting or cycling power will also cause the instrument to present the
operator with the on-screen message to recover or make the instrument a floppy-only system.

# Recover

The Recover option is very much like performing a restore from tape.  This option is selectable
only when a problem with the Primary database has been detected.   If a problem occurs
within the Primary database, the operator will receive an on-screen message to either attempt
to recover the database (Fix Now) or temporarily make the instrument a floppy-only system. 
If recovery is selected, the software will attempt to copy the Secondary database over the
corrupted Primary database.   If successful, the database has been recovered.  If unsuccessful,
then the hard disk database is disabled and the instrument can only be operated with a floppy
disk database until it is repaired.  The doctor can also defer recovery until the end of the day or
automatically on boot the next day.  This will allow the doctor to continue using the instrument
so that he/she can test the patients in the waiting room.
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The floppy-only option will allow the instrument to save only to the floppy disk drive.  This
enables the operator to continue to save patient exams until a service technician can repair the
hard disk drive problem.  The floppy-only option would normally be selected if the Recover
option has failed, the user has just completed a test and immediately needs to save it to disk,
or does not currently have the time to wait for the Recover option to complete.

# Reconstruct (or “Cleanup” on Additional Setup)

The hard disk Reconstruct option is described in Appendix K.4, Database Utilities.

# Rebuild

The hard disk Rebuild option is described in Appendix K. 4, Database Utilities.

# Restore

The restore option is often the last step taken in database recovery.  Either the streamer tape or
the floppy backup is restored to the hard disk.

K.4 Database Utilities

In the event of a patient database problem, there are a number of software features designed
to protect the integrity of the patient database.  These utilities, described below, can be
accessed and activated via the calibration portion of the software.  Refer to Section 4 for access
details.

The Database option provides six primary utilities which can be used to either rebuild,
reconstruct or delete the patient database.  Refer to Section 9 (Database Management) in the
Humphrey Field Analyzer II User’s Guide.

K.4.1 Rebuild Hard Disk Database

This utility attempts to rebuild the corrupted index files and reconstruct the checksums that
may exist on the hard disk.  Selection opens a pop-up window warning the user that rebuilding
may take a very long time.  The options to continue (OK) or Cancel are provided.  This can be
a lengthy process depending on the number of files on the hard disk drive.  This option is also
available to the user via the System Setup, and Additional System Setup menu selections.  The
A-10 version of rebuild will first attempt a simple recovery if it detects a database failure.  If
recovery succeeds, rebuild is done.  Otherwise, it starts rebuild.  If rebuild fails but the primary
database can be opened then a reconstruct is automatically attempted.

NOTE:  When rebuild of the primary database succeeds either the first attempt or after
subsequent reconstruction the primary database is copied to the secondary database.  The
customer will see “Ensuring Database Integrity.....” along with a progress bar.
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K.4.2 Rebuild Floppy Database

This utility attempts to rebuild any corrupt files that may exist on the floppy diskette.  Selection
opens a pop-up window asking the user if they wish to continue.  The options to continue
(OK) or Cancel are provided.  This option is also available to the user via the System Setup,
and Additional System Setup menu selections.

K.4.3 Delete Hard Disk Database

This utility will delete the entire patient database.  All other files on the hard disk will not be
affected.  Selection opens a pop-up window informing the user that the entire database will be
deleted.  The options to continue (OK) or Cancel are provided.

K.4.4 Delete Temporary Database

This utility deletes any database copies that reside on the hard disk.  A copy of the database is
automatically made under two circumstances: 1) When performing a serial file transfer from an
HFA I to an HFA II model 720 or 730, and 2) Provided that there is room on the hard disk, a
database copy will automatically be made for data protection purposes.  Selection will begin
the deletion process.  There is no option to cancel.

K.4.5 Reconstruct Database

The reconstruct utility is very similar to copying the hard disk database to floppy disks, deleting
the hard disk database and then copying the floppy disks back to the hard drive.  (The copy
process differs from the restore process in that the copies only contain the patient data and not
the hard disk File Allocation Table, which is more susceptible to corruption.)  When reconstruct
is selected, the Primary database is copied into a temporary location on the hard disk drive
rather than the floppy disks.  The Primary database at the original location is then deleted, and
the Primary database at the temporary location is renamed (moved) back to the original
Primary location.  The “Cleanup Hard Disk Database” utility will remove any patients that
have no tests.  These options are also available to the user via the System Setup, and
Additional System Setup menu selections.

K.4.6 Secondary Database Utilities

Selecting this option provides nine more database utilities.  Each utility is described below.

C Compare Database Sizes

This function does a file by file byte level comparison of both the Primary and Secondary
databases to verify that they are of the same size.  This is a quick test that performs a count of
the number of files in each database.  Under normal system conditions, the two databases
should always be equal.  If they are not, the recovery option should be performed. 
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C Verify Primary Database/Verify Secondary Database

Checks to see that the database can be opened.  Each database is verified independently.

C Copy Primary to Secondary/Copy Secondary to Primary

Once it has been determined that either the Primary or Secondary database has a problem,
this utility allows the service technician to copy the good database over the problem database.

NOTE:  This is what happens during recovery.  It is better to first select Rebuild if you know
there is a failure.  Rebuild will try to recover if there is a problem.  These copy commands are
low level equivalents to what happens automatically.

C Primary Read Test/Secondary Read Test

Sometimes a database will open (verify) but will fail a read test.  This utility checks each record
in the database.  Depending on the number of files on the hard disk, this may be a very time
consuming test.  Each database is read independently.

C Delete Primary Database/Delete Secondary Database

Once it has been determined that either the Primary or the Secondary database has a
problem, this utility allows the service technician to delete the problem database.

K.5 Floppy Diskette - Troubleshooting Dialogue

If the floppy diskette database is corrupted or inaccessible, the customer will usually report the
following on-screen error message: “Floppy Disk Database is Not Accessible - Retry, Rebuild, or
Cancel” or similar error message.

Check/Perform the Following:

C Does the customer have a backup copy?
C Is this the only diskette that has a problem or are there others?  If all diskettes have

problems, there may be a problem within the floppy subsystem (floppy drive, floppy
cabling, and/or floppy disk controller on the CPU PCB).  Refer to Section 5 for diagnostic
troubleshooting procedures.

C Ensure that the file(s) on the diskette is a copied file and not one that was created as part
of a backup using the Backup/Restore function. 

C Check the diskette; is it damaged in any way?  Is the diskette label applied properly, or
does it cover a portion of the read access door?

C Check the System Log for database-related errors.  The floppy database will be indicated
as device 3.0.  In general, errors like 7000c, 230001, f00de or similar errors are
associated with the floppy drive patient database.

C Attempt a rebuild.  From the Main Menu, select System Setup, Additional Setup, and
then Rebuild Floppy Disk Database.  This process will attempt to repair the damage.  A
rebuild can also be executed within Calibration.  Refer to Section 4 for details.
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C If the rebuild fails, try viewing the diskette on a PC.  Proceed to the “A” drive and
attempt to look at the directory.  You cannot view individual patient files, but should be
able to see the directory.  The directory will consist of files like PATS.DAT, PATS.IDX,
PDB.DAT,
RXS.DAT, etc.  If the diskette is part of a backup that was made using the
Backup/Restore function you will only see BACKUP.PDB

C If the directory cannot be seen or looks damaged, try executing scan disk on the PC.  It
has been reported that this may partially repair a corrupted floppy.

C If  all of the above has failed and there is not a duplicate of the diskette, contact Technical
Support for additional assistance.  Also, advise your customer to format and begin using
a new diskette.

K.6 Hard Disk Drive - Troubleshooting Dialogue

The following dialogue is intended to assist you in solving database related problems.  This is
only one approach; each situation is unique.  Ultimately, it is the service technician’s choice to
determine which utilities should be used and which approach should be taken.  The dialogue
utilizes the “5 Rs” of database recovery (Appendix K.3).

If the hard disk drive database is corrupted or inaccessible, the customer will usually report the
following on-screen error message: “Hard Disk Database is Not Accessible - Would You Like to
Recover?” or “A hard drive database failure has occurred.  You can only use a floppy disk until
the hard disk drive database is repaired.” 

Check/Perform the following:

C Does the customer have a backup?  This can either be copies, a backup made using the
Backup/Restore function, or a streamer tape (model 750 only).

C Check the System Log for database-related errors.  The hard drive database will be
indicated as device 4.2.  In general, errors like F0024 ON 4.2/PDB/ or similar errors are
associated with the hard drive patient database and/or the hard drive subsystem (hard
disk drive, hard drive cabling, and/or the SCSI controller on the CPU PCB).  Refer to
Section 5 for hardware/diagnostic troubleshooting procedures.

C If a floppy diskette is inserted in the floppy drive, remove it and turn the instrument
power Off/On (Reboot).  Then make a second attempt to view the hard disk database. 
Sometimes a problem with the floppy diskette may be indicated as a problem with the
hard disk drive or database.

C Was the option to Recover attempted?  If not, attempt to recover the database.  The
recover option will normally be displayed either after the reboot or if you attempt to
access the database.  Select the “Fix Now” button in the Fix Now/Floppy Only alert.

C If the recover option fails, proceed to the Diagnostics/Calibration Menu and select the
Reconstruct database option.  The Reconstruct utility can only be attempted if the
database can be opened.  If it cannot then use Rebuild to perform rebuild/reconstruct.

C If reconstruct fails, attempt a hard disk Rebuild if the database can be opened.
C If the rebuild fails, and the customer DOES NOT have a backup of their database

available, replace the hard disk drive with a new drive.  Contact the Technical Support
Department and arrange to have the old drive returned.  There may be a possibility that
the data can be recovered.
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C If the customer DOES have a backup available, choose the Restore utility.  This will
delete only the database from the hard disk.  Once deleted, the Restore utility will
continue to automatically restore the database, and check to see that all files have been
restored and can be accessed (viewed and printed).  Run at least one simulation test to
ensure that the hard disk drive can also be written to as well.

C If the restore of the database does not correct the problem, attempt to initialize the hard
disk drive (refer to Appendix L). Once initialization is complete, restore the database (and
other customer set-ups — printer type, personalized ID, etc. from a configuration backup
floppy.)

C If the initialization fails, it is likely to be a problem with the hard drive subsystem (hard
disk drive, hard drive cabling, and/or the SCSI controller on the CPU PCB).  Refer to
Section 5 for hardware/diagnostic troubleshooting procedures.

C Once restore is complete, check to see that all test/patient files have been restored and
can be accessed (viewed and printed).  Run at least one simulation test to ensure that the
hard disk drive can be written to.

K.7 Streamer Tape Cartridge

If a streamer tape cartridge cannot be restored, the customer will usually report the following
on-screen error message: “Tape Verification Error,” “Insert Tape Number 2" when they only
have one tape, or a SCSI related error.

Check/Perform the Following:

WARNING:  Performing a Restore will write over any files
that currently reside on the hard disk drive.  Ensure that you
have copied (use the Copy function) any files currently on the
hard disk on to a floppy diskette prior to performing the restore
operation.  If the “Replace” option vs the “Merge” option has
been selected, option dialogue does not appear if a database
failure has been detected.

C Does the customer have more than one backup tape?  If so, try backing up to the other
tape cartridge or to a new cartridge.

C If either the “Tape Verification Error” or the “Insert Tape Number 2 Error” messages are
seen, perform the steps listed below under Repair Backup.

C Contact the Technical Support Department and arrange to have the streamer tape
cartridge returned.  There may be a possibility that the data can be recovered.

C Check the System Log for the above mentioned error types.  There may be a problem
with the tape drive subsystem (tape drive, tape drive cabling, or the SCSI controller on
the CPU PCB).  Refer to Section 5 for diagnostic troubleshooting procedures.
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CCCC Repair Backup

This utility will allow the operator to remove specific files from the hard disk drive.  These files
are associated with SITA tests stored on the hard drive.  These files have been known to cause
tape verification and other tape related errors.

Perform the following:

1) With the instrument turned Off, insert Disk #1 of software revision A8.01 or greater.

2) Turn the instrument On, and wait for the English Instructions button to appear.

3) Select English Instructions, Hard Disk Utilities, and Repair Backup.

4) Observe the hard disk LED and wait for it to stop flashing.  When the flashing stops,
select OK.

5) Remove Disk #1, turn the instrument Off, wait ten seconds and then turn it back On.

6) Perform a new streamer tape backup.

7) If the instrument is not running A10 or later software, install the newer software (refer to
Appendix M).
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Appendix L. Initializing the Hard Disk

Hard disk drives are preinitialized when ordered as a spare part.  In the event hard disk
initialization is required again subsequently, it can be done at the repair site, if necessary.

NOTE:  The items listed below are stored as files on the hard disk drive.  Initializing the
drive will erase these files.  Therefore, depending on the situation, attempt to acquire this
information prior to initializing the hard disk.  Depending on the HFA II model, some or all
of the items will need to be redone after the drive has been initialized and or replaced.

C Operating system software - Ensure that you have the latest revision to load on the hard
disk.

C Setup Configuration - Items such as Alter Main Menu, printer type, personalized ID,
head tracking On/Off, etc. are all stored on the hard disk drive.  The configuration
should either be written down or backed up onto a floppy diskette prior to initializing
the hard disk.
To back up the configuration, proceed as follows:
1) From the Main Menu, select System Setup, and Additional Setup.
2) Select Backup Configuration and follow the on-screen instructions.

C Patient Database - Reload the patient database for all models that can save patient files
on the hard drive.  If the instrument is so equipped, this can be done using the streamer
backup cartridge and/or floppy diskettes.

Hard disk initialization can be accomplished using either of the following three methods:

C Use the System Software Diskette #1.

C Use the Diagnostic Support Tool (DST) software diskette.

C Laptop

Procedure Using the System Software Diskette #1

1) Switch OFF power to the instrument.

2) Insert the 3.5" floppy disk #1 containing the system software into the floppy drive.

3) Switch ON power to the instrument.

4) When selection can be made, follow the screen prompts and make the appropriate selec-
tions.

# When offered, select Hard Disk Utilities.  The following selections become
available:

NOTE:  Disk initialization will erase all data on the hard disk.  Be  certain a backup of all
patient data has first been completed.
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• Quick Initialize - Initializes only a portion of the hard disk.

• Test and Initialize - Checks the hard disk for media flaws and performs a
complete initialization.  The process takes approximately 5 minutes.

• Repair Backup - This utility can be run on the files stored on the hard disk.  It
will remove nonessential data in SITA files which were known to cause backup
errors.  Refer to Appendix K., Data Loss Recovery for procedural details.

• OK - Returns to the system software Install menu.

Procedure Using the Diagnostic Support Tool (DST) Software Diskette

1) Perform the DST setup procedure detailed under Diagnostic Support Tool in Appendix
Section A.2.

2) From the DST Main Menu select Disk/Tape Drive Test menu.

3) Select Format the Hard Disk and then OK.  The initialization process will take
approximately 5 minutes.

Procedure Using the Laptop

1) Switch off the HFA II.

2) Connect a communications cable to serial port 2 (see Figure L-1).  This is the same
communications cable configuration as described in Appendix E of this Service Guide.

NOTE - After running the instrument in diagnostic mode, ensure that the
communications cable is disconnected from the serial port.  If the cable is not
disconnected and the instrument is turned off-on, the instrument will only display the
boot-up screen ! it will not power up to the main menu.

3) Configure a laptop PC, set up to operate as a communications terminal as described in
Appendix E of this Service Guide.  Connect the free end of the communications cable to
the serial port on the laptop. 

4) Switch on the HFA II power.  Wait for the # or > prompt to be displayed on the laptop. 
(If the HFA II CRT is functional, only the boot screen will be displayed.)  If the # or >
prompt is not displayed, recheck the previous steps for possible setup problems.
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FIGURE L-1.  Install Cable Into Serial Port 2

WARNING:  

ALL DATA ON THE HARD DRIVE WILL BE LOST DURING
THIS PROCESS.

This function permits the technician to format and initialize the
hard disk drive.  Performing this test destroys all data on the
hard disk drive (operating system, patient data, printer type,
setup data, and alter main menu data). This function performs
a low-level format of the hard disk drive.

5) To run function 28, type the following at the # or > prompt:  TEST 28 123456, then select
Enter.

NOTE:  If you make a mistake while typing, a status line message will appear on the laptop
screen.  Depending on the entry made, various status line messages will appear.  Ignore these
messages and select the ENTER key to return to the # or > prompt, then retype your selection.
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Appendix M. Loading Software

Customer-installable software updates are supplied to the customer on floppy disks.  Currently,
the software consists of three diskettes.  These three diskettes are referred to as the operating
system software, or simply the system software.

The system software consists of several other different software revisions, all of which (except
the installation software) get loaded into the instrument during the software installation
process.  The system software consists of the following:

C Installation software
C Operating system software — loads onto the hard disk drive
C Language software — loads onto the hard disk drive
C CPU (boot) software — loads into the flash IC on the CPU PCB
C Motor Driver software — loads into the flash IC on the Motor Driver PCB

To view the revision levels of each software, refer to Appendix J, System Screens and Logs.

NOTE:  The only time the Installation software revision is displayed is during the installation
of disk #1 of the system software.  It is not stored in any log or printout.

In service situations where the hard disk is being replaced, or the service technician suspects
possible corruption of the system software on the hard disk, the system software can be
reloaded onto the hard disk using the latest system software floppy disks.

Loading System Software:

NOTE:  Revision A10 or later software can be loaded over any other “A” version of
software.  For example, A10 can be loaded directly over A2, A3, A4, etc. software.  However,
before loading any software, ensure that a backup has been made of the patient database.

1) Switch the instrument power to OFF .

2) Insert the 3.5" floppy diskette labeled #1 into the floppy disk drive.  The current software
requires three diskettes.  Future software versions may require more.

3) Switch the instrument power ON and wait for instructions to appear after a brief delay.

4) Select the English Instructions selection button when it appears.

5) Select the Install Now selection button when it appears.  The installation will begin. 
Disregard the Hard Disk Utilities selection unless you intend to use some
function offered under that selection.
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6) Follow the screen prompts and install the software diskettes one by one when instructed
to do so.  A progress monitor will appear on the screen to indicate the percentage of total
installation time completed.  The installation process takes about fifteen minutes.

7) When the installation process is completed, a message box will open that says,
"Installation completed. Remove the floppy disk and recycle power”.

8) Remove the remaining diskette in the floppy drive.

9) Switch the instrument power OFF, count to ten, and then switch the instrument power
ON.

10) When the instrument powers up to the main menu, select the i button from the top of the
main menu.  Verify that the correct revision of software has been loaded.  The software
revision level can be viewed opposite the “Operating System” listing.

11) The installation is now completed.
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Appendix N. Special Software Options

Designed into the software are options that can only be enabled using a particular password. 
One such feature is the Ocular Hypertension Treatment Study or OHTS software.  The
password for OHTS can be obtained from the Technical Support Department.  Once the
password has been obtained, perform the following steps to enable OHTS:

1) From the Main Menu, select System Setup.
2) Select Additional Setup and then select Diagnostics.
3) When the ten key pad appears, type in the specified password and select [Enter].
4) Select OHTS Option to ON.
5) The instrument is now enabled for the OHTS feature.

Currently, OHTS is the only software feature that may need to be enabled at a customer site. 
As other specialized options become available, they will be announced in a service bulletin.
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Appendix O. Upgrades

The following upgrade offerings are planned for the HFA II.  As these upgrades are
released, details as to the required parts, installation, and calibration procedures will be
announced by service bulletin.

Upgrades Offered:

C Model 720 to Model 735 . . . . . . . . . Adds the ability to store patient exams on the hard
drive.

C Model 730 to Model 735 . . . . . . . . . Adds the ability to store patient exams on the hard
drive.

C Model 720 to Model 735 w/ B/Y . . . Upgrades the Model 720 to a Model 735, and
 adds the Blue-Yellow option to the Model 735.

C Model 730 to Model 735 w/ B/Y . . . Upgrades the Model 730 to a Model 735, and
 adds the Blue-Yellow option to the Model 735.

C Model 735 w B/Y . . . . . . . . . . . . . . . Adds the Blue-Yellow option to the Model 735.

C Model 740 to Model 745 . . . . . . . . . Adds the Blue-Yellow option to the Model 740.

C Models 730, 735, 740 and 745 . . . . Can be upgraded to Kinetic Testing.
(Kinetic Upgrades are customer installable.)

NOTE:  All field upgrades (both domestic and international) MUST be reported to
Humphrey Systems.  If an upgrade is performed without the knowledge of Humphrey
Systems, a future release of software (when loaded on the upgraded HFA II) will disable the
unauthorized upgrade. See Service Bulletins HFA 2 - 48/49.  
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Appendix P. Cable Diagrams - Data Transfer

The Data Transfer cable and the Statpac For Windows cable are frequently used with the HFA
II.  Shown below are the cable diagrams for troubleshooting or fabrication purposes.  The
cables can also be ordered directly from Humphrey Systems.

Data Transfer Cable

The Data Transfer cable is used when transferring patient data files from an HFA I to an HFA
II.  Refer to Appendix C for details on cable hookup and use.  The cable is available in three
lengths.  The part number is 28505-x  (x = 5, 25, or 50 feet).

HFA I End (25-Pin Male) HFA II End (9-Pin Male)

Statpac For Windows Cable

The Statpac For Windows cable is used when transferring HFA II patient data files to a
personal computer (PC).  Refer to the Statpac for Windows HFA II service bulletin for details
on hookup and use.  The cable is available in three lengths.  The part number is 30369-xx
(x=10, 25 or 50 feet).

NOTE:  Gender changers can be used to accommodate PC-end serial port variations.

HFA II End (9-Pin Male) PC End (9-Pin Female)
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Appendix Q. Cleaning Optics

Cleaning Do's and Don't's

Do – Use real cotton Q-tips (lens tissue can also be used)
– Always wet the Q-tip or lens tissue in the cleaning agent before cleaning
– Use reagent grade acetone whenever possible (isopropyl alcohol may also be

used).

Don't – Do Not use acetone or alcohol to clean the film wedge.  Use only compressed air
or a camel hair negative brush.

NOTE:  care should be taken when using compressed air as it may occasionally
deposit moisture on the targeted surface.

Assemblies that may be Cleaned

Assemblies that may be cleaned are listed below.  Those marked with an asterisk (*) will
require some recalibration after cleaning.  Refer to Table 3-1 in Section 3 for guidelines. 
Assume that a newly cleaned assembly is the same as one that has just been replaced.

(Refer to the projection path diagram in Section 6 for assembly identification.)

   Condenser lens
*  Glass wedge
*  Film wedge (see above note on cleaning)
*  Color wheel
   Upper lens
   First projection mirror
   Second projection mirror
   Third projection mirror
   Lower lens
*  Brightness detector

Blue filter (glass)

WARNING:  Damage will occur to the Green Filter if cleaned
with acetone.
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Field Analyzer II, Miscellaneous
DESCRIPTION PART #

Common Supply Items

Diskettes, 3-1/2", 1.44 MB (Box of 10) 18177
Streamer Tape Cartridge, 600 MB, TEAC CT-600F 30096
Tape Cartridge, 2GB, DAT (Use if Drive has 2 or more LEDs) 30283
Pads, Chinrest, 300 sheets 29623
Wipes, Anti-Static (order in multiples of 25) 14176
Eyepatch, Black, w/Elastic Strap 08025
Patient Button Assy 29575
Dust Cover 29658

Lamps, Fuses

Projection Lamp Assy 30323
Lamp (for Yellow Bowl) 12V, 20W 29954
Yellow Lamp Assy 30071
Fuses:

Fuse, 4 Amp, 125V, Slo-Blo, Metric, 100-120V (Main Line) 30377
Fuse, 2 Amp, 250V, Slo-Blo, Metric, 220-240V (Main Line) 21455
Fuse, 6.3 Amp, Fast-Blo, Metric, 250V (Pwr Supply) 30241
Fuse, 3 Amp, 250V, 2AG (Z-Axis Monitor) 30298

Software

Software, System  (See Service Bulletins for latest rev/part #)
Software, Statpac For Windows Kit 46713

Other Accessory Items

Power Cord, 18", 100-120V (HFA to Pwr Table 1 and 2) 30144
Power Cord, IEC, 18", 100-250V (HFA to Pwr Table 3) 30147
Power Cord, 100-120V (Pwr Table to Wall Outlet) 22511
Power Cord, CEE7/7, 220-240V (Pwr Table to Wall Outlet) 22581
Power Cord, 90LH, IEC 320 42050
Keyboard, Mini w/Touch Pad 50038
Trial Lens Holder, Customer-replaceable (720, 730, 735) 47110
Trial Lens Holder - Misc. Parts:

Retaining Ring 08112
Spring, Compression 29520
Flag, Brkt, Edge Detector 29476
Edge Detector Assy 29581
Ball .250 SST 29524
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Field Analyzer II, Miscellaneous
DESCRIPTION PART #

Belts, Cables, Switches

Belts, Stepper Motor
Belt, Chinrest (X) Horz., (370/2.03/6.0) 29551
Belt, Chinrest (Y) Vert., (102/2.03/6.0) 29395-102
Belt, Turret (X) Horz., (100/2.03/6.0) 29395-100
Belt, Carriage (F) Focus, (195/2.03/6.0) 29395-195
Belt, Turret (Y) Vert., (112/2.03/6) 29395-112

Cable, Printer, Parallel, 3' (HP LaserJet or Printrex Printer) 39993
Cable, Printer, Parallel, 4' (HP LaserJet, Lexmark and Brother Printers) 51472
Cable, Serial (to Transfer Data from HFA I to HFA II):

5' Length 28505-5
25' Length 28505-25
50' Length Not available

Cable Assy, Pot, Brightness 29695
Printer Adapter Kit, HP LaserJet Printers 48497

Other Miscellaneous

Fan Assy, Bottom 29793
Filter, Fan, Bottom 29381
Door, Fan, Bottom 29380
Door Assy, Lamp Access, w/Caution Label 29991
Fan Kit, Power Supply (for power supply 30274 or 29676) 30273
Fan, Power Supply (for power supply 30314, 30274, or 29676) 30271
Brightness Detector Misc. Parts

Washer, Wavy 06711
Window, Glass (Blue) 08105
Filter, Plastic (Green) 08098

Reflex (Gaze) LED 29563
Stepper Motor Assemblies

Motor, (X) Stepper, Chin/Headrest 29677
Motor, (Y) Stepper, Chinrest 29678
Motor, Stepper, Shutter 29584
Motor, (X) Stepper, Turret. 29583
Motor, (Y) Stepper, Turret 29582
Motor, (Film or Glass Wedge, Focus) Stepper 29583

Shutter Assy 30106
Edge Detector Assemblies

Edge Detector, (Y) Turret, for instruments with metal Y-axis gear 29580
Edge Detector, (Y) Turret, for instruments with plastic Y-axis gear 30442
Edge Detector, (X Turret, Film, & Glass Motors) 29581
Edge Detector, (Focus Motor - Solder in Place or Order PCBA 29550) 08404
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Field Analyzer II, Major Assemblies
DESCRIPTION PART #

PCBA, CPU  PN 29320-5 Order F 30470
PCBA, CPU II (must have software rev. A8.02 or later) F 30470
PCBA, CPU II (must have software rev. A8.02 or later) F 48440

 NOTE: Refer to Service Bulletin HFA2-065x for more information before installing the F48440 board.
SIMM, RAM, 1 Meg, Single Card (CPU Only) PN 29312-100 Not Available
SIMM, RAM, 4 Meg, Single Card, 60ns, (Rev B CPU) PN 30226-60 Not Available
PCBA, Motor Driver (720/730/735) F 29360-1
PCBA, Motor Driver (720/730/735/740/745/750) F 29360-3
PCBA, Motor Driver (720/730/735) F 46120-1
PCBA, Motor Driver (720/730/735/740/745/750) F 46120-3
PCBA, Motor Driver (720/730/735/740/745/750) F 48530-3

 
PCBA, Interconnect, Projection System 29550
PCBA, Brightness Detector Assy 50610
PCBA, Fixation Interconnect 29560
PCBA, Chinrest Switch Assy 29610

Assy, Power Entry Module, w/Cables 29735
Assy, Trial Lens Holder  (720/730/735) (old style bowl) 29470-1
Assy, Trial Lens Holder  (740/745/750) (old style bowl) 29470-23

Trial Lens Holder Only, Customer-replaceable (720,730,735) 47110
Assy, Trial Lens Holder (720/730/735)  (new style bowl) 49681-1
Assy, Trial Lens Holder (740/750)        (new style bowl) 49681-23
Assy, ND Film Wedge 29981
Assy, ND Glass Wedge 29969
Assy, Color Wheel  (730/735/740) 29979-2
Assy, Color Wheel  (745/750) 29979-3
Assy, Aperture Wheel 29978
Assy Cable, Turret, Flex  (3 Flex Cables w/Brackets) 29971
Assy, Background Light, Left (replace left and right as a set) - old style bowl 29990

Baffle, Background Light, Left (old style bowl) 29691
Assy, Background Light, Right (replace left and right as a set) - old style bowl 29989

Baffle, Background Light, Right (old style bowl) 29535
Assy, LED Illumination (old style bowl) 30123
Assy, LED Illumination (new style bowl) 52756
Assy, Chinrest Switch 29992
Assy, Touchscreen Controller Kit (includes PCBA, cable, bracket) 49110

Central Fixation LED (720/730/735) (old style bowl) 29987-1
Central Fixation LED (740/745/750) (old style bowl) 29987-23
Central Fixation Assy w/ PCBA, reflex and fixation LEDs (new style bowl) 52755
CCD Camera:

CCD Camera in EMI Enclosure w/Lens (720/730/735) PN 30394 Not available
CCD Camera in EMI Enclosure w/Lens (740/745/750) PN 29988 Not available
CCD Camera w/o Lens (Modified for EMI Enclosure Installation) PN 30415 Not available
CCD Camera EMI Retro Kit (converts existing cam to EMI encl) PN 30414 Not available

CCD Camera Assy (Must have software rev A8.02 or higher) - can use 53850 F 47117
CCD Camera Kit, including Support PCBA and cable F 53850

NOTE: Refer to Service Bulletin HFA2-053x for more information regarding motor driver boards.

July 2004 Rev. A Field Analyzer II, Major Assemblies



Field Analyzer II, Major Assemblies
DESCRIPTION PART #

* Drive, Hard, 270MB, 3-1/2" (PN 30152-270) Not Available
* Drive, Hard, 540MB, 3-1/2"   (PN 30152-540) Not Available
* Drive, Hard, 850MB, 3-1/2"  (PN 30152-850) Not Available

Drive, Hard, 1.2GB, 3-1/2"   F 30152-1200
Drive, Hard, 2.1GB, 3-1/2"  F 30152-2100

Note: HFA II must have software Rev. A8 or greater to use this hard drive
Drive, Hard, 2.1GB, 3-1/2"    (Destroked from 9.1GB) F 49493

* Drive, Hard, 2.1GB, 3-1/2"    (Destroked from 9.1GB) 51605
* Drive, Hard, 2.1GB, 3-1/2"    (Destroked from 18.4GB) F 52326
* Drive, Hard, 2.1GB, 3-1/2"    (Adtron) 56121

Drive, Floppy, 3-1/2", High Density 29244
Drive, Streamer Tape, 2GB, DAT, 3-1/2" (750) F 30282
Drive Kit, Streamer Tape (To Convert TEAC To DAT) 30288
Drive, Floppy, External, 5-1/4"

110V Kit F 30093-1.2
220V Kit 30292

*
 

Touchscreen, 12" CRT PN 29315 Order 30411
Touchscreen, 12" CRT (cannot be used with 29320-4 CPU PCBA) 30411
Monitor Assy, Kristel (CRT, Yoke, & PCB - Use Z-Axis), PN 29243 Not available
PCB, CRT (w/Cables), Kristel (Use Z-Axis - P/N 30086 + 30087), PN 29961 Not available
CRT, 12" (For Use w/Kristel or Z-Axis CRT PCB), PN 29759 Not available
Monitor Assy, Z-axis (CRT, Yoke, Bracket & PCBA) 30434

CRT, 12" P4 30432
PCBA, CRT, Z-Axis 30086
Yoke, Z-Axis 30087
Kit, CRT Static Shield 50573

Power Supply w/o Fan PN 29676 Order F 30314
Power Supply w/Fan PN 30274 Order F 30314
Power Supply w/Fan F 30314

Projection System Assy
Projection System Assy (720) 29994-1
Projection System (730/735/740) F 29994-2
Projection System (745/750) F 29994-3

Patient Support Assy (Complete with Chinrest/Trial Lens Assy**)  
Patient Support Assy (720/730/735) 29980-1
Patient Support Assy (740/745/750) F 29980-23

NOTE: Refer to Service Bulletin HFA2-003x for more information regarding drives.

** Assy includes new style bowl trial lens holder.  If assy is needed for old style bowl, you must also 
order/install old style bowl trial lens holder (29470-1 or 29470-23)

Refer to Service Bulletin HFA2-070x for more information regarding Z-Axis monitor.
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