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QUICK CHECK OUT USING NO TOOLS:

There is an easy way to check out the major functions in the recorder with out using any tools.  A
number of quick observations should indicate for the most part that major components and
functions of you recorder are working properly.

1) Use the channel selection knob and set the recorder to A.  Turn on the recorder. The recorder
should  beep twice.  Look at how the Indicator lamps flash when the recorder starts. The
OUTPUT, INPUT PAPER OUT and OVERHEAT lamps should flash twice. The NOT ENGAGED
lamp will not illuminate at all.  The print lamp will come on and then go out.

This process means that the Microprocessor is working properly and that none of the interface
boards have popped out of their slots or have catastrophic failures in them.

Wait a moment and look at the indicator lamps. The 5 +12 and -12 volt lamps should be on. This
indicates that those DC-DC converters are working properly. If these DC-DC converters are
working this means that the HAM (Harmonic Attinuator Module Is also working.)

Turn on the take-up motor and observe the paper support block rotate. The Take-Up motor is
functional.

Press  RAPID and notice the Chart Advance this will prove that the chart motor works and that the
control board is at least in partial working order.

Place the scale lines into the off position. Press reset and the process should start again.  Turn
the recorder OFF.

Channel A determines the number of tone shades that are being printed on the recorder.  Set the
DIP switch on channel A to 16 shades.

2) Now turn the channel selection knob to TEST. Notice the  Test pattern there should be
annotation indicating printhead balance, thermistor readings and several tone shades should
appear next to the thermistor readings. If this pattern does not appear change the setting on the
Scale lines and reset the recorder. The tone shades should go in ascending order.

Press the MARK switch and notice the black line which prints across the page.

Print a valid test pattern validates about 90% of the control board.  Pulling the paper means that
the +12 power supply is working, the +5 volts is working,  the 24 volts is working and the printhead
is working. In addition the chart module is working,  the chart motor is working . By printing the
MARK this acknowledges that the control board is reading the panel.

3) Now turn the Channel knob to A. The Scans and key should be in STBY mode (they should be
in STBY for both Channels.

QUICK CHECK OUT
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MAINTENANCE &
TROUBLESHOOTING

TROUBLESHOOTING

TROUBLESHOOTING
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PURPOSE Occasionally, the 9802 will be given an upgrade in software. This is done via a
programmable microchip called an EPROM (Erasable Programmable Read Only
Memory). The EPROM will be labeled with the latest revision and check sum. It is
located on the Microprocessor Board.

ITEMS OR
TOOLS

A right angle hex Wrench 5/64 (#2), slotted screw driver or small
IC extractor

PRECAUTIONS Only change the EPROM in a static safe environment. Make sure the 9802 is
UNPLUGGED prior to attempting the upgrade.

PROCEDURE 1) Using the hex wrench unscrew the four countersunk screws which hold the view
panel in place (see Out Line drawing appendix A). Remove the view panel and set it
aside.

2) Most of the recorders PC boards (including the Microprocessor Board) are located
in the card cage. On the card cage there is a clamping plate which secures the PC
boards into position.  Loosen the two thumb screws and slide the plate to the side so
that the boards may slide out.

3) Locate the microprocessor board, it is located as the top  PC board (from top to
bottom)  in the card cage. Use the plastic ejector handle to pry the Microprocessor
Board out of the card cage.

4) Once the board is out of the card cage, locate the EPROM (it will be the only chip on
the PC board that has a hand written label on it). Place the Microprocessor board
component side up on a static safe mat. Use a IC chip remover or small slotted screw
driver to remove the IC chip.

5) Place the new EPROM in the same socket. (The chip is back justified with pin one
facing into the center of the board.)

6) Plug the board back into the same slot in the card cage. Before replacing the view
panel load the paper into the 9802 and run the test pattern to verify that the upgrade
works. After the test pattern runs, secure the view panel back into place.

Replacing the EPROM on the Microprocessor Board.

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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THINGS TO
CHECK FIRST

3) Checking the Threshold and Gain - Check the DIP switch settings. Make sure that the key
out dip is at the correct setting for the host system.  Connect the host system to the analog
input of the recorder. Set the CONTRAST to mid position. Set the THRESHOLD to MIN and the
GAIN to MIN. Set the chart speed to 1/8. Slowly increase the Gain until the pattern is visible.
Now slowly increase the threshold until the pattern diminishes.
 these rudimentary tests will establish that the analog board is functioning properly.

FIXING THE
ANALOG
BOARD

SPECIAL NOTE: This section will describe a “hands on”  practical methods for fixing the
Analog Board. Rather than describing pages and pages  of  operational theory,  this section is
dedicated to the fastest way to fix the analog board at the depot level of repair.

1) Fixing the KEY OUT - The key out circuitry is mainly comprised of three opto iso relays.
K1=contact closure,( DIP-3 to 1, DIP-4 to 0). K2= 12 volts. (DIP-3 to 0, DIP-4 to 1). K3= 5 volts
(DIP-3 to 1, DIP-4 to 1).

For example: If there is no 5 volt KEY OUT replace the K3 opto iso relay (pva2352).   If
problems persist replace the Timing PAL (See  Replacing the Large PALs on the Analog
Board.)

2) Fixing the Threshold and GAIN- If the threshold is not operating properly there are several
chips that can be replaced that can fix this problem.  Systematically replace Operational
Amplifiers U3, U4 and U5. Note: Use the method of replacing one op amp at a time. Re-test the
board in-between replacing chips by performing step 3), checking the threshold and gain. If
problems still persist, replace the following:

For GAIN problems: replace systematically chips: U2 and finally U19.
For THRESHOLD: replace systematically chips: U1, U18 and finally U19.

3) Fixing Triggering functions -  If the triggering is not working properly then replace the
following two chips systematically: U7 and finally U19.

4) Other interfacing problems with the Analog board: The technique usually used in
repairing the analog board if it is not KEY, THRESHOLD GAIN, OR TRIGGERING, is to replace
the two large pals U14 and U19. It is fair to say that most of the interfacing problems that can
occur with the analog board can be corrected by replacing one or both of these PALs (See
Replacing the Large PALs on the Analog Board.)
If problems persist, replace one row of chips at a time on the PC board. Borrow the  chips from
a known good spare board. (Only if they are in sockets) This may sound some what
cumbersome, but keep in mind that the chips replaced are in sockets and pick and replacement
is fairly quick. This allows a wide range of  people with varying technical skills to repair a PC
board in a fairly short amount of time.  Once the chip has been found by process of elimination.
Then  return the borrowed chips to the spare board and replace the one bad chip.

Troubleshooting the Analog Board (con’t)

TROUBLESHOOTING
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PURPOSE There may come a time when the Analog Board needs replacing. This section covers
both the symptoms and the procedure for replacing a Analog Board.

ITEMS OR
TOOLS

A right angle hex Wrench 5/64 (#2).

PRECAUTIONS Only change the analog board in a STATIC SAFE ENVIRONMENT.  Unplug the
recorder prior to changing the analog board

CONDITIONS
FOR
REPLACEMENT

The Analog Board may need replacing if the following is true:

1) The recorder is attached to the host system and does not interface over the analog
signals. Make sure when troubleshooting the Analog Board that only analog signals are
being sent to the recorder. Typical symptoms are un-synchronized external data, stuck
on rapid advance, false or no triggering.

NOTE: As a general rule of thumb if the recorder “boots up” and prints a test pattern
the chances are that the Microprocessor and the Control Board are OK.

PROCEDURE 1) Using the hex wrench unscrew the four countersunk screws which hold the view
panel in place . Remove the view panel and set it aside.

2) Most of the recorders PC boards including the Analog Board, are located in the card
cage (see previous section Replacing the EPROM on the Microprocessor Board.) On
the card cage there is a clamping plate which secures the PC boards into position.
Loosen the two thumb screws and slide the plate to the side so that the boards may
slide out.

3) Locate the Analog Board, it is located as the second and third  PC boards in the
card cage. Use the plastic ejector handle to pry the Analog Board out of the card cage.
NOTE: It is necessary to unplug the cable from the Analog PC board in order to
remove it.

4) Once the board is out of the card cage, place it aside.

5) Plug the new board back into the same slot in the card cage. Plug the cable back
into its receptacle on the board. Before replacing the view panel, load the paper into
the 9802 and run a test (from the host system) to verify that the repair works. After the
test is verified, secure the view panel back into place. NOTE: See the previous section
for detailed diagrams on the card cage Replacing the EPROM on the Microprocessor
Board.  For details on the analog board, see previous section on Replacing the Large
PALs on the Analog Board .

Replacing the Analog Board.

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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PURPOSE The  Control  Board  acts as the eyes, ears, and  hands  for  the Microprocessor
Board.    Through  this    STD-BUS   card,   the       Microprocessor reads the status of
all the TGR's systems, listens for anomalies, and acts in accordance with set-up
parameters.  In short,  the  Control Board serves as an internal  interface  card
between  the  Microprocessor  Board  and  the  rest  of  the  TGR components.   The
Control Board mounts in the bottom slot in  the  card  cage.

ITEMS OR
TOOLS

#2 hex wrench,  slotted screw driver, small IC extractor, Voltmeter

PRECAUTIONS Turn the 9802 OFF prior to changing the Control Board.

SYMPTOMS
OF DIGITAL
BOARD
PROBLEMS

The Control Board performs a number of diverse Functions.
Here are a number of the the most common problem symptoms.

1) The recorder will not  boot up.
2) Recorder has problems charting
3) Recorder does not print properly.  (“Wavy” print)

THINGS TO
CHECK FIRST

Most failures on the Control Board are quite noticeable
It is recommend that the operator try this one quick check to verify that the board is defective:

1) Run the test pattern . If the test pattern runs properly then the Microprocessor and control
boards are fine.   Please take note of the “therm” readings printed on the teat pattern. If they
read over 200, the chances are there is a problem with the A/D converter on the control board.

FIXING THE
CONTROL
BOARD

SPECIAL NOTE: This section will describe a “hands on”  practical methods for fixing the
Control Board.  Since the control board is significantly more complicated than any of the other
boards on the machine this section will be set up differently than the other sections.  Most of the
problems encountered with the control board will probably be firmware related. For that reason
there will be a table describing the firmware and the functions of the PALs.

1) It is recommended to use the chart on the Following pages to isolate the problem on the
control board.

For example: If the recorder is having problems charting  then the chart pal will need changing.

If problems persist. Use the “shot gun” method for isolating the problem.  As a general rule of
thumb the technician will probably have to use this technique in solving  most of the problems
that are associated with the control board.

Troubleshooting the Control Board

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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EPC PAL # PAL NAME REV CK SUM BLANK PAL LOCATION

801913 FAST - CY7C330-33 U36

801914 RAM - C22V10-10 U33

801915 ADDR A EP610-T20 U18

801916 SHIFT - C22V10-25 U32

801917 SHADE - C22V10-25 U12

801918 COMP - CY7C331-20 U8,U15

801919 DEC - C22V10-25 U14

801920 CHART A CY7C331-20 U4

801921 MISC A EP610T U35

801922 STROBE A C22V10-25 U22

Control Board PAL Chart

TROUBLESHOOTING
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EPC PAL # PAL
NAME

REV CK SUM BLANK PAL LOC FUNCTION

801913 FAST - CY7C330-33 U36 This PAL contains a five bit state machine that
controls the operation of comparing each pixel
in RAM with the shade register and shifting the
result out to the print head. This state machine
also controls the LOAD  signal to the printhead.
Also, if the AUTO_MWC mode is selected, it
decrements the shade register after each
LOAD.
This PAL is universal, and handles printheads
with 8,4 or 1 data inputs by sensing the type of
printhead via inputs para2, para0 and then
adjusting control signals to suite the printhead.

801914 RAM - C22V10-10 U33 This PAL is used to generate the read and write
signals for the controller RAM chips (2Kx8’s). It
also controls the incrementing of the address
counter PAL and control of the ‘245 buffers.
A separate function also contained is the 3 bit
Strobe selection counter.

801915 ADDR A EP610-T20 U18 This PAL is used to generate the address for
the controller RAM and to serve as a byte
counter for the print controller PAL. The
address counter is some what complex in that it
must increment linearly when the micro
addressees the RAM but must also increment
with a page offset when the data is being read
and compared for sending to the printer.

801916 SHIFT - C22V10-25 U32 This PAL is used to shift the pixel data bits,
after they have been compared, to the correct
printhead DataIn bit position. The output of the
shift register is then latched for output to the
printhead data inputs.

801917 SHADE - C22V10-25 U12 This PAL is loaded by the microprocessor with
the shade value to use when comparing the
pixel bytes. In AUTO_MWC mode the shade
value loaded will be decrement to zero.

801918 COMP - CY7C331-20 U8,U15 This PAL contains all of the logic requires for
the three compare methods (Equal Magnitude,
Binary weighted, and Magnitude weighted).
Eight inputs from the shade register and eight
inputs from the Ram are compared, depending
upon ccode1,2, using eight buried registers and
two output registers. The eight inputs from the
RAM are clocked, as are the two output
registers. The eight buried registers are used in
combinational mode.

801919 DEC - C22V10-25 U14 This PAL decodes the STD bus for I/O
accesses to enhanced controller board. The
port address decoded are E0 - FF hex.

Control Board PAL Chart

TROUBLESHOOTING
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PURPOSE The printhead is the output device that prints and image on thermal paper or film. It
consists of 4096 small heating elements which make up an element line .  When
voltage is applied to these elements, they become warm and transfer heat on to a
chemically treated medium (either paper or film). Based on the amount of energy and
where the energy is placed on the medium , a true gray scale image is developed.
If these elements burn out the print head will need replacing.

ITEMS OR
TOOLS

#8 hex wrench,

slotted screw driver

PRECAUTIONS Turn the 9802 OFF prior to changing the Printhead. Do not touch the element line on
the printhead.

SYMPTOMS
OF
PRINTHEAD
PROBLEMS

Here are a number of the the most common  printhead failures.
1) Printhead not printing on half of the record.
2) Several white lines (not printing in these areas).
3) several vertical black lines printing on the record.

THINGS TO
CHECK FIRST

Most failures on the Printhead are quite noticeable

1) If any of the above symptoms are noticed then it is strongly recommended that the printhead
be thoroughly cleaned. (see GENERAL MAINTENANCE - Cleaning the Thermal Printhead)
If the symptoms continue then go onto the next section.

REPLACING
THE THERMAL
PRINTHEAD

UNPLUG the 9802 prior to replacing the printhead.
1) To replace the printhead start by removing the power shield in the paper feed chamber.

2) Next remove the eight  #6 socket head cap screws that attach the printhead to the back riser.
Note as this is being done hold the top and bottom of the printhead. This will prevent the
printhead from falling into paper feed chamber.

3) Remove the four connectors that are attached to the bottom of the thermal printhead.
Special note: Keep the orientation if these connectors in mind. The power connectors are
not keyed!

4) Remove the defective printhead and set it aside.

5) See “Checking the Printhead signals” on the next page.

6) To install the new printhead, gently lower the printhead into the paper feed chamber.

7) Attach the connectors to the proper places on the bottom of the printhead.

8) Carefully align the printhead with with its mounting holes. Now screw in the eight #6 socket
head cap screws.

Replacing the Printhead

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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PURPOSE The HAM is a device that is located underneath the Control Panel. The HAM is
responsible for taking a range of AC voltage and converting the AC voltage into DC
voltage that may be used by the recorders DC to DC converters.

ITEMS OR
TOOLS

#10 hex wrench,  #6 hex wrench and a digital volt meter.

PRECAUTIONS Turn the 9802 OFF prior to performing any of these trouble shooting operations.

SYMPTOMS
OF
PRINTHEAD
PROBLEMS

When a HAM fails it is usually very obvious. The recorder is turned on and nothing happens.

THINGS TO
CHECK FIRST

First remove the control panel. Looking down into the chamber you will see a take -up motor,
gears, cabling and you will notice a pc board with a large capacitor on it. The HAM is located
underneath this PC board.  The HAM output is easy to check.
1) Turn the recorder ON.  Using a volt meter measure across the output pins of the HAM. (see
figure)
2) If there is no output or the output is significantly lower than the output on the the chart then
the HAM will have to be replaced.

REPLACING
THE THERMAL
PRINTHEAD

UNPLUG the 9802 prior to replacing the HAM
1) To replace the the HAM remove the PC board by unscrewing the four #6 screws that hold it
into place.

3) Remove the two large molex connectors.

2) Next remove the six  #6 socket head cap screws that attach the HAM to the frame.

4) Replace the ham reversing the steps.

5) Turn the recorder on and run the test pattern.

Troubleshooting the HAM

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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PURPOSE Ther Power Supply takes high level DC voltage from the HAM and converts it to low
level voltages +5,+12,-12 and 24 VDC ) that the recorder can use. In addition the
Power supply turns on and off the 24 volts which supplies voltage to the printhead.

ITEMS OR
TOOLS

# 2 hex wrench,  #6 hex wrench and a digital volt meter.

PRECAUTIONS Turn the 9802 OFF prior to performing any of these trouble shooting operations.

SPECIAL NOTE: Unplug he printhead J117 prior to making power supply
adjustments. When you are done plug the printhead cable back in.

SYMPTOMS
OF POWER
SUPPLY
PROBLEMS
PROBLEMS

If the HAM is working properly and the recorder is not receiving adiquite power  (power indicator
lights remain out)  then the power  supply will have to be trouble shot.

THINGS TO
CHECK FIRST

If you notice that one of the power indicator lamps is out  and you suspect that the corisponding
DC-DC converter is not working properly, then check the following.

1) Remove the lens on the lamp on the panel indicator.  Remove the Light bulb.
2) Turn the recorder on and run the test pattern.
3) Place one lead of the meter on one side of the socket and the othere lead of the meter on
the other side of the socket.  If the voltage is not there then the DC to DC conver ter will have to
be replaced.
4) Quick indicators of what needs to be replaced.

symptom: No Boot-up sequence but the +12 and -12 lamps are on. Action - replace the 5 volt
DC-DC converter.

symptom: No rapid, No chart , the -12 and print and 5 volt lights come on. (NOTE: do not let
the recorder run like this for any length of time the printhead will burn out.  - Action -replace the
12 volt DC-DC converter.

symptom: Test pattern runs but there is no print, and the voltage at the print lamp =0.  Action -
replace the 24 volt DC-DC converter.

symptom:  The RS 232 does not work and the take-up motor does not work.  Action - replave
the -12 volt DC-DC converter.

Troubleshooting the Power Supply

ATTENTION
STATIC DEVICE

TROUBLESHOOTING
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5 volt ,+12,-12 or PRINT lamp
Place probe at one terminal

Place probe at opposite side

shunt across R112
to check 24 volts
when you are
done remove the
shunt.

+24 POT turn clock wise to lower voltage

+12 POT

+12 Test Point

+5 POT

-12 Test Point

5v  Test Point

-12  POT

set to DC

TROUBLESHOOTING
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Adjusting the Polarity on the Analog board.

PURPOSE An adjustment can be made on the analog board in the event that signals of
equal amplitude but opposite polarities appear at different darkness levels on the
record. This adjustment is made at the factory but can drift over time.

ITEMS OR
TOOLS

Trimpot tool or small flat screwdriver.

Dual polarity signal source.

Oscilloscope (optional).
                                                                 0V
#2 hex wrench.

PRECAUTIONS Be careful not to short any pins or tracks while adjusting the trimpot or hooking
the scope probe to the test loop.

Leave the recorder running for at least 10 minutes before making this
adjustment.

PROCEDURES

1) Set the polarity switch of both channels to +/- and begin printing the analog
signal and adjust the trimpot while observing the print and monitoring the scope.

2) Adjust the gain for about 4 volts at the test point of the corresponding channel
and adjust the trimpot to minimize the ripple at the test point.

3) Begin printing at 8 scans / second. If no scope is available adjust the trimpot
by watching the printed record.

4) An even greyscale should be printing on the record and a flat trace at 4volts
should be showing on the scope.

5) Move the scope probe to the next channel and repeat steps 2 and 3.

6) Remove probe and screwdriver. Replace the view panel.

TEST

TRIMPOT
Input a ~100hz 1 volt square wave
with no offset  to each channel of
the 9802.

Remove the view panel and cut a
hole in the paper to allow access.

If using a scope, connect the probe
to the test point.
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Fixing Interface Problems Outputing Parrallel data to Recorder.

PURPOSE Any one of several I/O problems could be at fault. Follow the steps below to
resolve interface problems.

ITEMS OR
TOOLS

Auto-Command Software running on a IBM compatable PC with at least one
free and operating parallel port.

PRECAUTIONS Make sure you are using a parrallel printer cable and not just a cable found
lying around with the right connectors on it.

PROCEDURE 1) Verify your output port. Send an explicit command, like rapid, over any
LPT output port that the program will allow. If this works you have a
configuration problem. See chapter three in the manual.

2) Test your interface cable on another printer, or ring it out with a ohm meter.
Make sure cable is plugged into the proper ports on both the recorder and
computer. Also keep cable lengths under 25’.

3) If your cable is not at fault, connect PC to another printer, using the same
LPT port. Type the following command from the AUTOCOMM directory. “ DIR
> LPTx”. repacling x with the appropriate LPT port. Press [ENTER] and some
sort of coherent output should appear on the printer. If not you may have an I/O
board or port failure in your PC.

4) If step 3 is inconclusive try running the remote application software that
came with the recorder. If still unsuccessful check the 9800 manual or call EPC
Labs.
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How to treat Salt Water Damage.

PURPOSE In the event your 9802 gets gets splashed, submerged or partially submerged
in salt water. You can attempt the following procedure to restore the recorder
back to operation providing electrical components were not damage at the time
of the incident.

ITEMS OR
TOOLS

A source of fresh water - preferably DI water.

A source of clean, compressed air.

Spray can of electronics or contact cleaner such as Electro-Wash.

PRECAUTIONS - IMMEDIATELY POWER DOWN AND UNPLUG THE 9802!!!

PROCEDURE 1) Disassemble the effected areas of the machine to the subassembly level.

2) Remove all connectors, connector covers, shields, fuse holders, lamp
covers, lamps and PC cards in the effected area.

3) Remove all motors and printheads. Clean the surface of these parts with
isopropyl alcohol or a spray electronics cleaner. These components are most
susceptible to water damage and, depending on the severity of the immersion
may not be repairable. Make sure to clean the printhead contacts thoroughly.

4) Rinse all other components thoroughly with DI water, let the water flow
under all surface mount components. Shake dry and blow with clean,
compressed air.

5) Next, spray all connectors, PC boards, fans, switches, pots, lamp sockets,
lamps and other exposed electrical connections with Electro-Wash or
equivalent product.

6) Let all components dry thoroughly before reassembling and check for
unusually low resistance readings across motor and fan windings.

7) Before plugging other components in, start by powering up the Ham module
and checking for proper output voltages as outlined on page 64.

8) Plug in and power up the main power supply and check for proper output
voltages as outlined on page 67.

9) Plug in remaining sub-assemblies one at time, cycle power between each,
until recoreder is reassembled and operational.


