AD300 — Documentation

1. General description
AD300 is designed to test car voltage regulators that control the process of battery charging by an alternator.

2. Description of leads and buttons
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AD300 voltage regulator tester has the following leads:

LEAD DESCRIPTION

COM Communication cable / drive in PD regulators

DFM Information about a charge level / phase in PD regulators
L Lamp signal

ST1 Stator signal

ST2 Stator signal, dephased in relation to ST1

FLDI Connection of an active brush

FLD2 Connection of an inactive brush

B+ Regulator's power supply

B- Regulator's chassis ground

AD300 has also a switch that turns the device on and 7 buttons used to control the tester by a user:

BUTTON DESCRIPTION

OK Choice confirmation / voltage change

ESC Choice cancellation / stopping a test

i Up / increase value

l Down / decrease value

24V Change of test voltage

ST Turning On/Off the stator (only in manual test)
ov Turning On/Off overvoltage (only in manual test)




3. Device handling

Right after a start-up of the device, the screen displays the selection of the test mode. There are 3 available
modes:
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Automatic test enables to perform an automatic test of a regulator.
Manual test enables to perform a manual test of a regulator.
Discover test is used to identify LIN and BSS regulators.

The selection of operation mode should be made by choosing the appropriate position in the menu (using up
and down buttons) and should also be confirmed by pressing the OK button. In cases of automatic or manual
test selections, it is also necessary to select the type of regulator's interface.

After selecting interface among COM/RLO/C/SIG/RVC/PD and confirming the selection with the OK
button, the tester will begin a connection test.

After selecting LAMP a user has to additionally indicate whether the regulator belongs to the A or B type and
whether it has separate B+ and D+ (L) leads. In the case where there are no separate B+ and D+ leads, B+
lead of the tester should be connected to a D+ clamp (or B+ depending on which lead is available) of a
regulator. In case of stopping the connection test (by using ESC button), the screen displays TEST
CANCELLED message.

TEST CANCELLED
REPEAT

In case of failure of the connection test, the screen displays one of the messages: CONNECTION TEST
FAILED, FLD1 <->FLD2 (user should exchange FLD1 and FLD?2 cables connection), or OVERCURRENT
(when a too large consumption of current was detected). It is possible to repeat the connection test.
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FLD1 <-> FLD2
REPEAT

OVERCURRENT
REPEAT

In the case when the connection test is completed successfully, the screen displays the message:
“CONNECTION TEST OK!”. The screen below displays the START text and after a confirmation, you may
begin the manual or automatic test (depending on the selection mode chosen by a user).

CONNECTION TEST OK!
START

After the automatic test is completed, the screen displays all of the information about the results of the test.
Automatic testing may be stopped in its progress by pressing the ESC button. Afterward, the screen will
display the message: TEST CANCELLED.

CANCELLED
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The user stops the manual test by pressing the ESC button. After pressing the ESC button, the system will
return to the test mode selection menu.

In addition to the manual and automatic test, it is also possible to select DISCOVER test that is used to test
LIN and BSS regulators. During that kind of test, the system attempts to identify the regulator. Possible
results of such tests are:

e LIN
* BSS
* NOT IDENTIFIED.

When the screen displays the menu of test selection or menu of interface selection, it is possible to change
the testing voltage to a higher one by pressing button 24 V. In order to return to lower testing voltages, the
user should press the 24 V button again (also when screen displays the test mode selection menu or menu of
the interface selection). For higher voltages it is only possible to choose the LAMP manual test or LAMP
automatic test.

4. Tests
4.1 Automatic test

4.1.1 COM/RLO/RVC/C/SIG automatic test
After completing this test, the screen displays following information:

* Cut-off voltage value - V set - of the regulator or message that voltage was not
detected (red cross).

* Recommended minimal resistance of the rotor (a line is displayed when the value
determined by the device is above the limit and displaying a red cross may mean that
the regulator is damaged).

* Table with the test results of reaction of brushes(FLD) and a test for the behavior of a
DFM signal for cut-off voltage set by the device - 12.5V, 13.5V, 14.5 V (excluding
BSS regulators; in those cases, only the results of FLD tests are displayed in the
table).

* OV test result — Examining the reaction of the regulator to the increment of voltage
of the power supply up to about 17 V.

* ST test result — Testing reaction of the regulator to a stator signal.

* In case of LIN/BSS — Information about the fact that a tested regulator is LIN or
BSS.

* In case of BSS — Information about DFM reading results.
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4.1.2 PD Automatic test
After completing this test the screen displays the following information:

- Drive test results— examining the reaction of brushes to the Drive signal

- Phase test results — examining the reaction of the Phase signal to a stator signal.

- Recommended minimal resistance of the rotor (the line is displayed, when the value determined by
the device is above the limit, and displaying a red cross may indicate that the regulator is damaged).
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4.1.3 LAMP automatic test for regulators without separate B+ and L connectors.
During this test the power supply voltage is gradually increased and a user may observe the value of the

FLD reading. After the test is completed, the screen displays a V set cut-off voltage, or informs that it
was not detected (red cross).
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4.1.4 LAMP Automatic test with separate B+ and L connectors

At the beginning of this test the stator signal is inactive for a short period of time. Afterwards, the
stator signal becomes active and the device gradually increases the power supply voltage. During the
process of this test, a user may observe the FLD value (brushes readings), read the DFM value, stator
signal status (ST ON — active / ST OFF — inactive) and see the behavior of a signal lamp simulated by
the device.

After the test is completed, the screen displays the cut-off voltage - Vset, or sends a message that it
was not detected (red cross).

Information: Negative results of any of the tests does not necessarily mean that the regulator is
damaged, but may indicate that the regulator works in a different way than expected. A stator test
may be used as an example in this case. Negative results of an ST test may be caused by the fact
that the regulator purposefully does not react to the change of a stator signal and the lead of the
regulator is not damaged. In case of any doubts in relation to a condition of a tested regulator,
the user should compare its behavior with another regulator of the same type that is known to be
fully operational. The behavior of the regulator may be also examined by a manual test.

4.2 Manual test
4.2.1 COM/RLO/RVC/C/SIG manual test

During this test, a user, by usage of the up and down buttons, is enabled to regulate cut-off
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voltage and power supply voltage. The user may switch between regulated voltage by using
the OK button. In addition, this test enables to turn on and turn off the simulated stator
signal (ST button) and to quickly set the voltage to a high value (by holding the OV button).
The screen displays the status of the ST and OV buttons and FLD and DFM values (with the
exception of BSS regulators, where the DFM is not displayed). In case of LIN regulators,
the screen also displays information about T, M, E errors, and in case of BSS regulation, the
screen displays M and E error messages.

4.2.2 Manual LAMP test without separate B+ and L connectors

During this test, it is possible to manually adjust the power supply voltage and to quickly set a high
voltage with the usage of an OV button. The screen displays information about the FLD and
information about the power supply voltage and status of the OV button.




4.2.3 Manual LAMP test with separate B+ and L connectors

This test enables to manually adjust the power supply voltage and to quickly set high power supply
voltage with the usage of the OV button. It is also possible to control the turning on and off of the
stator signal (ST button). The screen displays information about FLD, DFM and simulated control
lamp. The screen also displays information about the set power supply voltage and OV and ST buttons
statuses.

4.3 Discover test

This test is used to identify LIN/BSS regulators. Possible results of the test:
* BSS - when BSS was detected
* LIN —when LIN was detected
*  NOT IDENTIFIED — when neither BSS nor LIN was detected

In case the system detects the LIN regulator the screen displays the following information

LIN version
Producer

Class



¢ 'CLASSIC CHECKSUM' or
'ENHANCED CHECKSUM' information

¢ Baud rate and related frame identifiers
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In case of detecting the BSS regulator, the
following information is displayed on the screen:

¢ BSS detection information

¢ BSS identifier




5. Numerical indicator of test progress

During the automatic test and previous connection test, the screen displays a number (in the bottom
right corner) that informs about the progress of performed test.

5.1 During the tests of SIG/RLO/RVC/C regulators, the indicator may have values contained
within a range from 1 to 10:

1. Brushes test, part 1.
2. Brushes test, part 2.
3. Examining, whether the current consumption did not exceed the acceptable value.
4. Vset test.
5. 12.5 V test.
6. 13.5 V test.
7. 14.5 'V test.

8. OV test.

9. ST test.

10. Determining the recommended minimal rotor resistance.

5.2 During the test of COM regulators, the indicator may take values ranging from 1 to 11:

. Protocol identification.

. Brushes test, part 1.

. Brushes test, part 2.

. Test whether the current consumption did not exceed the acceptable value.
. Vset test.

. 12.5 V test.

. 13.5 V test.

. 14.5 V test.

. OV test.

10. ST test.

11. Indicating the recommended minimal resistance of a rotor.
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5.3 During tests of LAMP regulators, the indicator may take values ranging from 1 to 6:

1. Lamp type choice (A or B).

2. Selection whether the regulator has separate B+ and L leads, or not.

3. Brushes test, part 1.

4. Brushes test, part 2.

5. Test whether the current consumption did not exceed the acceptable value.
6. Automatic LAMP test of a regulator.

5.4 During tests of PD regulators, the indicator may take values ranging from 1 to 10:

. Brushes test, part 1.

. Brushes test, part 2.

. Test whether the current consumption did not exceed the acceptable value.
. Drive test, part 1.

. Drive test, part 2.

. Drive test, part 3.

. Phase test, part 1.

. Phase test, part 2.

. Phase test, part 3.
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10. Indicating the recommended minimal resistance of a rotor.

6. Differentiation between A- and B-type regulators.

An A-type regulator has one of the brushes connected to B+; on the other hand, the B type regulator has a
brush shorted with B-. In order to verify the type, the user should use a multimeter with a function of testing
circuit continuity and verify the connection of the brush with B+ and B- leads of the regulator.
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