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Circuit, the Page 0 Decoder Circuit, the Vertical
Count Buffer Gate, and the Count 240 Circuit. Each
of these circuits can affect the video output.
CHECK VERTICAL COUNT BUFFER CIRCUIT

Notice that the check point for the Vertical Count

Buffer Circuit is at the input of OR gate 5P. If you

don’t see pulsing at the output on pin 6 of this gate,
disconnect this pin, and check again for pulsing on
the disconncted pin. If you still don’t see pulsing, but
know that the Page 0 Decoder and Page Select De-
coder inputs are OK, then the gate must be bad. Ifthe
pulsing is good at the output of the gate, but you
don’t see pulsing at the outputs of 3D with the pin
connected, then the Vertical Count Buffer is bad.

CHECK COUNT 240 CIRCUIT

The next circuit to check is the Count 240 Circuit.
This circuit produces an interrupt for the MPU, indi-
cating that the scan is at the bottom of the screen.
The circuit is checked at pin 8 of chip 4C.

CHECK CMOS RAM

At this point, you will have checked all of the main
components of the CPU Board with the exception of
the CMOS RAM. The CMOS RAM contains game
adjustments and audit information.

The CMOS RAM also has its own, on-board battery
power supply. :

Avariety of problems canoccur with the CMOS RAM.
Some of the problems can affect game play, others
will affect only the audit information display.

The video tape covered the most common of these
problems, which are: low on-board battery voltage,
complete battery failure, and problems with page
selection.

Low battery voltage or complete battery failure
causes the game to go immediately to audit totals
after startup.

A similar situation can occur with CMOS RAM fail-
ure, but here the total column will contain question
marks, indicating that the program has recognized
the CMOS RAM failure. This type of CMOS RAM
failure is usually picked up by the on-board diagnos-
tics.

If you have a game which goes immediately to audit
totals without the question marks, you should sus-
pect some type of problem in either the battery orthe
diodes associated with it.

For such a problem, check the voltage at the
cathode of the blocking diode D14. You should read
at least 4 volts DC with Defender turned off. With the
power on, there should be about 5 volts on the
CMOS buss. These diodes occasionally fail, so itisa
good idea to check forward and reverse voltage
drops across diodes D13 and D14, which connect
the CMOS RAM buss with the main DC buss.

Instructions for reading the CMOS RAM are con-
tained on Page 0 of the main program. For this rea-
son, problems with the Page Select Decoder or Page
0 Decoder can also cause the program either to stay
in the audit mode regardless of switch settings, or to
revert to factory game settings. If you have a game
which shows these problems, be sure to check the
Page Select Decoder and Page 0 Decoder before
proceeding..

Remember that CMOS RAM failures, or on-board
power supply problems cause all audit information
to be lost, as well as game settings. Don’t forget to
re-program the game settings after you have com-
pleted repair and checkout of the system.

CONCLUSION

This concludes the logic probe checkout of the CPU
Video Board. If, after completing all of the tests
shown on the flow chart and described in the tape,
you have not found the problem, then you should
recheck the CPU Video Board with the aid of an
oscilloscope. This procedure is covered in another
tape entitled CPU Oscilloscope Troubleshooting.
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