CHAPTER X
44472A DUAL 4 CHANNEL
VHF SWITCH

10-1 INTRODUCTION

This chapter contains installation information, performance testing information,
troubleshooting information, and replaceable parts lists for the 44472A Dual 4 Channel VHF
Switch.

Figure 10-1 44472A Simplified Schematic

l WARNING '

Hazardous voltage may exist on the wiring ang cannectors of the
444724 plug-in card Only service trained versonnel. ‘with "o
knowledge of electronjc cireuitry and ar awareness .—dﬁ!‘.ffe-hazgra’s -
involved should install, reconfigure, or make repairsio
and or the plug-in cards.

NOTE

P Ry

The Performance Test procedures in this chapter are m volyed and.
time consuming. Since the most likely parameter f‘e:_r;--,;:e;'jhngef'{uiif}i
lime is the series resistance of a channel, ang singe.the series,
resistance s tested in the Operation Verification procegures (Chapter
4), it is not recommended that the Performance Tests be conducted
unless one of the tested specifications is in question. .
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10-2 PLUG-IN CARD CLEANING

Printed circuit board contamination can affect the dc isolation and the high frequency per-
formance of the plug-in cards. This contamination can come from dust accumulation, finger-
prints, condensation, and so on. The plug-in card printed circuit boards are 10 be cleaned

as follows:

Use anti-static pc board handling technigues during the following
brocedure,

1. Remove the shields from the plug-in card.

2. Use a stiff bristled camel hair brush (do not use a wire brush) soaked in isopropyl alcohol

to wash the pc board.

DO NOT immerse the printed circuit board in gn y type of fluid.

3. Use the stiff bristled brush soaked in deionijzed or distilled water, to remove any residue
left by the alcohol.

4. Allow the printed circuit board to dry thoroughly.

A\ §eRuTions

The maximum allowaple voltage limits (center conductror-to-center
conductor, or center conductor-to-shield) Jor the 444724 are 250V de
or 30Vac rms (42Vac peak).* The maximum allowable dc voltage
limit (shield-to-chassis or shield-to-shield) for the 444 724 is42Vdc.
The maximum current limits (per channel) are 30mA de or 300mA
acrms.* Damage will occur to the 444 724 and possibly the 34884
if any of the above limits are exceeded,

5. Replace the shields.

10-3 PERFORMANCE TESTS

The following Performance Tests check the 4447245 de isolation, thermal offset, inserzion

_ loss, VSWR, and channel 1o channel crosstalk specifications. The results of these tests, when

coupled with the results of tihe 444724 Operation Verification Test, will verify whether or
not the 444724 is operating within its critical specifications. The 444724 Operation Verification
Test is located in Chapter 4 of this manual. Since the 44472A Operation Verification Test
assesses the operability of the H472A, it is important that it be performed prior to perform-
ing the Performance Tests.

* To maintain compliance with VDE class B or FTZ 1115783 radiation limits, use semi-rigid or equivalent coax
cable and limit the signal 10 < 20 V x Haz.



l WARNING |

If the 44472 A is currently installed into a system, it must be discon-
. nected from the system in order to execute the Performance Tests.
This presents two_potential safety hazards:

a. It is possible for the user to come in contact with high voltage
(if high voltage exists in the system).

b. Equipment damage may occur should the wrong lines become
accidentally connected or disconnected. The user must take the
necessary precautions to prevent the above from happening before
disconnecting the 444724.

10-4 Required Test Equipment

DC Power Supply — HP 6216B or equivalent. The power supply must be able to deliver
a stable +20Vdc at low current levels.

10 megohm resistor.

Digital Multimeter — HP 3478A or equivalent. The muitimeter must have the resolution
and accuracy to measure a 1V differential dc voltage.

HP 8505A RF Network Analyzer

HP 8503A (50 Ohm) S-Parameter Test Set
BNC-type Direct Feedthru Connector (Male Barrel)
BNC-type Shorting Connector

BNC-type 50 Ohm Termination
10-5 44472A DC Isolation Tests

The following dc isolation tests incorporate a dc power supply, a resistor of known value,
and a dc voltmeter. The first phase of the tests involves precisely setting the d¢ power sup-
ply’s output voltage and connecting the resistor and the dc voltmeter in series with the power
supply. In this configuration, the resistor and the internal resistance of the dc voltmeter form
a voltage divider. The voitage drop across the dc voltmeter is measured and, with the value
of the resistor and the power supply voltage being known, the internal resistance of the dc
voltmeter is, calculated.

NOTE

The best test results will be obtained when the value of the kKnown
resistor is equal to the internal resistance of the dc voltmeter.

The second phase of the tests consists of {1) piacing the appropriate channel of the 44472A
in parallel with the dc voitmeter, (2) measuring the voltage drop across the de voltmeter/channel
combination, and (3) calculating the channel’s dc isolation.
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10-4

I. SET-UP SEQUENCE: Set the digital multimeter to measure dc voltage. Connect the
multimeter to the dc power supply. Set the dc power supply to deliver +20Vdc +.01Vdc
as measured on the multimeter. This voltage will be referred to as V1 in the following steps.

2. Use the multimeter to measure the exact resistance of the 10 megohm resistor. This value
will be referred to as R1.

3. Connect the test equipment as shown in Figure 10-2.

4. Set the muitimeter to the 300Vdc range. Record the exact de voltage reading on the
multimeter. This voltage will be referred to as V2 in the following steps.

+ A1
OC PCWER A
SUPPLY - 10M

CoMm bev

MULTIMETER

3488 7-4, 14, 16. 23

Figure 10-2 DC Isolation Test Set-Up
5. Calculate the internal resistance of the multimeter (Rm) using the following equation:

Rm = RIsV2/(V1-V2)

NOTE
In most cases, the internal resistance of the multimeter is depen-

dent upon the range setting. For this reason, do not change the
multimeter’s range setting in the following steps.

6. OPEN CHANNEL DC ISOLATION TEST: use the 3488A fron panel keys 1o reset the
44472A and to establish the card monitor mode and a scan list as follows:

a. Press the LOCAL key.

b. Press the CARD RESET key followed by the numeral key corresponding to the slot

| occupied by the 44472A.

¢. Press the EXECUTE key.



d. Press the CARD MONITOR key followed by the numeral key corresponding to the
slot occupied by the 44472A.

e. Press the EXECUTE key.

f. Press the SCAN LIST key followed by X00 through X13 (where X is the slot occupied
by the 44472A and 00 through 13 are the channels to be scanned).

g. Press the EXECUTE key,

7. Connect the center conductor of the COM 0 connector into the test circuit as shown in
Figure 10-3.

8. Connect the center conductor of the channel under test {channel 00 to start) into the test
circuit as shown in Figure 10-3, Successively press the STEP key until the channel adjacent
to the channe! under test (channel 01 to start) appears in the display. Record the multimeter’s
dc voltage reading for the channel under test. This reading will be referred to as V3.

444724
+ At CHANNEL

WA 2 . UNDER

DC POWER 10M TEST
SUPPLY 1 444724
: COMMON

COM pev ‘
MUL TIMETER

Figure 10-3 Open Channel DC Isclation Test

9. Calculate the dc isolation (Rc¢) using the following equation:

V3eR1*Rm
R¢ =

Rme(V1-~V3) - R1eV3

The open channel dc isofation must be greater than 10 megohms.
10. Repeat steps 8 and 9 for the Group O channels shown in Table 10-1.

Table 10-1 Channels Under TestiAdjacent Channels

GROUP 0 CHANNELS GROUP 1 CHANNELS

UNDER TEST ADJACENT UNDER TEST ADJACENT

o1 00 10 11

0z 03 it 10
03 0z 12 13
13 12

10-5



10-6

11. Connect the center conductor of the COM 1 connector into the test circut as was done
with COM 0 in step 7. Repeat steps 8 and 9 for the Group | channels shown in Table 10-1.

12. CHANNEL TO CHASSIS DC ISOLATION: Use the 3488A front panel keys to establish
the card monitor mode and a scan list as follows:

a. Press the CARD MONITOR key followed by the numeral key corresponding to the
stot occupied by the 444724,

b. Press the EXECUTE key.

¢. Press the SCAN LIST key followed by X00-X13 (where X is the slot occupied by the
card under test and 00 through 13 are the channels to be scanned).

d. Press the EXECUTE key.

13. Connect the center conductor of the COM 0 connector and the 3488A backpanel chassis
ground terminal into the test circuit as shown in Figure 10-4,

v A . €§§§:§ 444724
DC POWER 10M COMMON
SUPPLY
3488
BACK PANEL

COM oCv GROUND
CONNECTOR

MUL TIMETER

Figure 10-4 Channel to Chassis DC Isolation

14, Press the STEP key. Record the mulitimeter reading for the channel shown in the 3488A°s
display. This voltage will be referred to as V4.

15. Calculate the dc¢ isolation (Rc) using the foliowing equation:

Y4eR}1eRm

R¢ = -
Rme(V] - V4) — RleV4

The channel to chassis dc isolation should be greater than 10 megohms for each channel.
16. Repeat steps 14 and 13 for channels 01 through 03.

17. Connect the center conductor of the COM 1 connector into the test circuit as was done
with COM 0 in step 13. Repeat steps 14 and {5 for channels 10 through 13.




18, HIGH TO LOW DC ISOLATION TEST: Use the 3488A front panel keys to establish
the card monitor mode and a scan list as follows:

a. Press the CARD MONITOR key followed by the numeral key correspondmg to the
slot occupied by the 44472A.

b. Press the EXECUTE key.

¢c. Press the SCAN LIST key followed by X00-X13 (where X is the slot occupied by the
card under test and 00 through 13 are the channels to be scanned).

d. Press the EXECUTE key.

19. Connect the COM 0 connector the test circuit as shown in Figure 10-5.

+ R1
AN i
DC POWER 10M 44472A
SUPPLY COMMON
~ BNC
CONNECTOR
COM DCv
MULTIMETER

Figure 10-5 High To Low DC Isolation

20. Press the STEP key. Record the multimeter reading for the channel shown in the 3488A’s
display. This voltage will be referred to as V5.
21. Calculate the dc isolation (Rc) using the following equation:

V3sRIi*Rm
Rc =

Rme{V1~V3) — RIsV3

The high to low dc isolation should be greater than 10 megohms for each channel.
22. Repeat steps 20 and 21 for channels 01 through 03.

23. Connect the COM i connector into the test circuit as was done with COM 0 in step 19.
Repeat steps 20 and 2! for channels 10 through 13.

10-6 Correstive Action

An open channel isolation failure (step 9) is most likely caused by a failing relay or a dam-
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10-8

aged or dirty 44472A printed circuit board. If damage is found, contact an HP Sales and
Service Office for replacement information. If no damage is found, clean the board thoroughly
{see Section 10-2).

A channel to chassis isolation failure (step 15) can be caused by electrical leakage from a
relay contact through its drive coil to ground, or a damaged or dirty 44472A printed circuit
board. If damage is found, contact an HP Sales and Service Office for 44472A replacement
information. If no damage is found, clean the board thoroughly (see Section 10-2).

A high to low failure (step 21) is most likely caused by a damaged or dirty 44472A printed

circuit board. If damage is found, contact an HP Sales and Service Office for 44472A replace-
ment information. If damage is not found, clean the board thoroughly (see Section 10-2).

10-7 444727 Thermal Offset Test

This is a test of the thermally generated dc voltage present on the 44472A. This test is very
sensitive to ambient temperature changes and thermoelectricity generated at the junction of
two dissimilar metals. For these reasons, it is important that this test be performed in an
environment where the temperature is stable and that the number of test lead connections
are kept to a minimum.

1. Set the multimeter to its lowest dc voltage range. Connect the two multimeter test leads
together and record the reference offset voltage. This voltage will be referred to as V1 in
the following steps.

2. Establish the card monitor mode and a scan list as follows:

a. Press the CARD MONITOR key followed by the numeral key corresponding to the
slot occupied by the 444724,

b. Press the EXECUTE key,

¢. Press the SCAN LIST key followed by X00-X13 (where X is the slot occupied by the
44472A and 00-13 are the channels to be scanned.

d. Press the EXECUTE key.

3. Connect the multimeter’s commeon test lead to the center conductor of the COM 0
connector,

4. Press the STEP key.

5. Measure the dc voltage on the center conductor of the channel shown in the display. This
voltage will be referred to as V2. The difference between V1 and V2 must be less than 15:V.

6. Repeat steps 4 and 5 for channeis 01 through 03.

7. Connect the multimeter’s common test lead to the center conductor of the COM
connector.

8. Repeat steps 4 and 5 for channels 10 through 13.



1G-8 Corrective Action

The most likely cause of a thermal offset failure is one or more of the relays in the failed
channel. If a failure is found, replace the relay. The relay part number can be found by us-
ing the 44472A schematic (Figure 10-11) to determine the component designator for the relay
and Table 10-2 to determine the HP part number of the relay. Contact an HP Sales and
Service Office for part ordering information.

10-9 High Frequency Tests

The following insertion loss, VSWR, and crosstalk tests use an HP 8505A network Analyzer
coupled with an HP 8503A S-parameter Test Set. Each test consists of (1) a setup sequence,
{2} a calibration sequence, and (3) a measurement sequence. The setup sequence merely
establishes the proper switch settings for the ensuing calibration sequence. The calibration
sequence is done without the 44472A in the circuit and compensates for the effects caused
by the hook-up cabling. After calibration, the 44472A is inserted into the circuit for the
measurement sequence. To achieve an accurate test, it is very important that the cabling con-
figuration for the calibration sequence be as similar as possible to the cabling configuration
for the measurement sequence. In other words, the major difference in configuration be-

tween the calibration and the measurement sequences should be the insertion of the 44472A
itself. Additionally, it is important that the shields be installed on the 44472 A for these tests.

10-10 Insertion Loss Test
l. Set the S-PARAMETER SELECT Switch on the 8503A to the FORWARD position.
2. Set the signal levels on the 8305A as follows:

a. Set the INPUT LEVEL dBm MAX Switch to the — 10 position.

b. Set the QUTPUT LEVEL dBm Switch to the + [0 position.

c. Set the OUTPUT LEVEL dBm Vernier to the 0 position.

3. Select the measurement on the 8505A as follows:

a. Set the CHANNEL 1 INPUT Switch to the B/R position (this selects a transmission
measurement).

b. Set the MODE Switch to the MAG position (this selects the magnitude ratio).
c. Set the SCALE/DIV Switch to the .1dB/division position.
d. Set the CHANNEL 2 MODE Swiich o the OFF position.

. Set the ELECTRICAL LENGTH MODE Switch to the OFF position.

]

4. Set the CRT display on the 8505A as follows:

a. Press the REF LINE POSN/BEAM CENTER Switch to display the reference line. Rotate
the CH1 vernier until the reference line is positioned on the center horizontal graticule.
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10-10

5. Set the Frequency Sweep on the 8505A as follows:
a. Set the RANGE MHz Switch to the LIN .5-130 range.
b. Set thé sweeper MODE Switch to the LIN EXPAND position.
¢. Set the sweeper WIDTH Switch to the START/STOP 1 position.

d. Rotate the START FREQUENCY controis until the START FREQUENCY: display
reads .022. :

€. Rotate the STOP FREQUENCY controls until the STOP FREQUENCY display reads
130.0.

6. Calibrate the 8505A as follows:

a. Connect the 8505A and the 8503A together as shown in Figure 10-6. Use a shorting
connector to connect Port 1 and Port 2 of the 8503A together as shown in Figure 10-6.

b. Rotate the OUTPUT Vernier counterclockwise until the OVERLOAD light turns off.

c. Set the MARKERS Switch to position 1. Rotate the MARKERS 1 vernier to set the
measurement marker to 100MHz.

d. Press the CHANNEL 1 MKR button. Press and hold the the ZRO button until the
iterative zero process is complete and the trace moves to the reference line. This establishes
the reference at 0dB.

7. Remove any external wiring from the rear of the 44472A.
8. Connect the 44472A°s COM 0 connector to Port 1 of the 8503A.

9. Connect the 44472A’s channel 00 connector to Port 2 of the 8503A.

10. Using the 3488A’s front panel, close channel 00 as follows:
a. Press the LOCAL key.

b. Press the CLOSE key followed by X000 (where X is the slot occupied by the 44472A
and 00 is the channel to be closed).

¢. Press the EXEC key.

{1. Press the MKR button to display the marker displacement (in dB) from the reference
line. The marker displacement (insertion loss) should be «.75 dB at 100MHz.

12. Repeat steps 9 through 11 for channels 01, 02, and 03.

13. Connect the 44472A"s COM | connector to Port | of the 8503A. Repeat steps 9 through
{1 for channels 10, 11, 12, and 13.
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Figure 10-6 Insertion Loss Calibration Setup
NOTE

The above test checks insertion loss at 100MHz. Insertion loss can
be tested at other frequencies by inserting those frequencies into
steps Sa and 6c.

10-11 Corrective Action

An insertion loss failure is most likely caused by a higher than normal series resistance in
the failed channel. Relay contact(s) and BNC connectors are the probable suspects. If an
insertion loss failure is encountered, use Figure 10-11 (44472A schematic) to determine the
component designator of the failing component and Table 10-2 to determine the HP part
number of {tle component. Contact an HP Sales and Service Office for part ordering

information,.

10-12 Voitage Standing Wave Ratio (VSWR) Test

This rest measures the return loss of the 44472A from which the voltage standing wave ratio
{VSWR) is calculared,

NOTE

Connect the 850354 to the 85034 as shown in Figure 10-6.
101}



16-12

1. Set the S-PARAMETER SELECT Switch on the 8503A to the FORWARD position.

2. Set the signal levels on the 8505A as follows:
a. Set the INPUT LEVEL dBm MAX Switch to the — 10 position.
b. Set the OUTPUT LEVEL dBm Switch to the + i0 position.

¢. Set the OUTPUT LEVEL dBm Vernier to the 0 position.

3. Select the measurement on the 8505A as follows:
a. Set the CHANNEIL ! INPUT Switch to the A/R position.
b. Set the MODE Switch to the MAG position (this selects the magnitude ratio).
c. Set the SCALE/DIV Switch to the 10dB/division position.
d. Set the CHANNEL 2 MODE Switch to the OFF position.
e. Set the ELECTRICAL LENGTH MODE Switch to the OFF position.
4, Set the CRT display on the 8505A as follows:

a. Press the REF LINE POSN/BEAM CENTER Switch to display the reference line. Rotate
the CHI vernier until the reference line is positioned on the center horizontal graticule.

5. Set the Frequency Sweep on the 8505A as follows:
a. Set the RANGE MHz Switch to the LIN .3-130 range.
b. Set the sweeper MODE Switch to the LIN EXPAND position.
¢. Set the sweeper WIDTH Switch to the START/STOP | position.

d. Rotate the START FREQUENCY controls until the START FREQUENCY dispiay
reads .022.

e. Rotate the STOP FREQUENCY controls until the STOP FREQUENCY display reads
130.0.

6. Calibrate the 8305A as follows:
a. Connect a shorting connector to Port | of the 8503A.
b. Rotate the QUTPUT Vernier counterclockwise until the OVERLOAD light turns off.

¢. Set the MARKERS Switch to position 1. Rotate the MARKERS | vernier 1o set the
measurement marker to [00MHz.

d. Press the CHANNEL | MKR button, Press and hold the the ZRO button until the
iterative zero process is complete and the trace moves to the reference line. This establishes
the reference at 0dB. '



7. Remove any external wiring from the rear of the 44472A. Remove the shorting connector
from Port 1 of the 8503A.

8. Connect the 44472A’s COM 0 connector to Port 1 of the 8503A.
9. Connect the 50 Ohm termination to the 44472A's channel 00 connector:
10. Using the 3488A’s front panel, close channel 00 as follows:

a. Press the LOCAL key,

b. Press the CLOSE key followed by X00 (where X is the slot occupied by the 44472A
and 00 is the channel to be closed).

c. Press the EXEC key.

11. Press the MKR button to display the marker displacement {in dB) from the reference
line. This is the return loss for the channel under test.

12. Use the following equation and the return loss measured in step 11 to calculate the VSWR
for the channel under test.

Return Loss (in dB)
20

p = 10P where D =

The VSWR should be < 1.12 at 100MHz.
13. Repeat steps 9 through 12 for channels 01, 02, and 03.

14, Connect the 44472A°s COM 1 connector to Port [ of the 8503A. Repeat steps 9 through
12 for channels 10, 11, 12, and 13.

NOTE

The above test checks VSWR at 100MHz, VSWR can be tested at
. other frequencies by inserting those frequencies into steps 5a and 6c.

10-13 Carrective Action

A VSWR failure is most likely caused by a higher than normal series resistance in the failed
channel. Relay contact(s) and BNC connectors are the probable suspects. If a VSWR failure
is encountered, use Figure 10-11 (44472A schematic) to determine the component designator
of the failing component and Table 1¢-2 to determine the HP part number of the compo-
nent. Contact an HP Sales and Service Office for part ordering information.
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10-14

10-14 Crosstalk Tests
NOTE

Connect the 8505A and the 8303 A together as shown in Figure 10-6.

1. SET UP SEQUENCE: Set the S-PARAMETER SELECT Switch on the 8503A to the
REVERSE position,

2. Set the signal levels on the 8505A as follows:
a. Set the INPUT LEVEL dBm MAX Switch to the — 10 position,
b. Set the OUTPUT LEVEL dBm Switch to the + 10 position.
¢. Set the OUTPUT LEVEL dBm Vernier to the 0 position.

3. Select the measurement on the 8505A as follows:

. Set the CHANNEL 1 INPUT Switch to the A/R position,

j+y]

b. Set the CHANNEL 1 MODE Switch to the MAG position.
c. Set the CHANNEL 1 SCALE/DIV Switch to the 20dB/division position.
d. Set the CHANNEL 2 MODE Switch to the OFF position.
e. Set the ELECTRICAL LENGTH MODE Switch to the OFF position.
4. Set the CRT display on the 8505A as follows:

a. Pressthe REF LINE POSN/BEAM CENTER Switch to display the reference line, Rotate
the CHI vernier until the reference line is positioned on the center horizontal graticule.

5. Set the Frequency Sweep on the 8505A as follows:
a. Set the RANGE MHz Switch to the LIN .3-130 range.
b. Set the sweeper MODE Switch to the LIN EXPAND position.
¢. Set the sweeper WIDTH Switch to the START/STOP | position,

d. Rotate the START FREQUENCY controls until the START FREQUENCY display
reads .022. °

e. Rotate the STOP FREQUENCY controis until the STOP FREQUENCY display reads
130.0.

6. Remove any external wiring from the 44472A.

7. CHANNEL TO CHANNEL CROSSTALK TEST: Using the 3488A’s front panel keys,
establish the card monitor mode and a scan list as follows:



a. Press the LOCAL key,

b. Press the CARD MONITOR key followed by the numeral corrésponding the slot oc-
cupied by the 44472A.

¢. Press the EXECUTE key.

d. Press the SCAN LIST key followed by X00-X13 {where X is the slot occupied by the
44472A and 00 through 13 are the channels to be scanned). .

e. Press the EXECUTE key.
8. Press the STEP key.

9. Calibrate the 8505A as follows:

a. Connect a 50 Ohm matched termination to the closed channel appearing in the 3488A’s
display (channel 00 to start).

b. Connect the 44472A’s COM 0 connector to Port | of the 8503A.
¢. Rotate the OUTPUT Vernier counterclockwise untii the OVERLOAD light turns off.

d. Set the MARKERS Switch to position 1. Rotate the MARKERS 1 vernier to set the
measurement marker to 100MHz.

e. Press the CHANNEL ! MKR button. Press and hold the ZRO button until the iterative
zero process is compiete and the trace moves to the reference line. This establishes the reference
at 0dB.

10. Connect the 44472A°s COM 0 connector to Port 1 of the 8503A.

11. Connect one of the open channels in multiplexer group 0 to Port 2 of the 8503A.
12. Press the MKR button to display the marker displacement (in dB) from the reference
line. This is the channel to channel crosstaik between the closed channel and the open chan-
nel under test. The crosstalk should be < —~85dB.

13. Repeat steps 11 and 12 for the remaining open channels in group 0.

14, Repeat steps 8 through 13 until all channels in the group 0 multipiexer have been step-
ped through and tested.

15. Connect the 44472A’s COM 1 connector to Port | of the §8303A.
16. Press the STEP key.
£7. Calibrate the 83035A as foilows:

a. Connect a 50 Ohm matched termination to the closed channel appearing in the 3483A’s
display {channel 10 to start).



b. Connect the 44472A°s COM 1 connector to Port [ of the 8503A.
¢. Rotate the OUTPUT Vernier counterclockwise until the OVERLOAD light turns off.

d. Set the MARKERS Switch to position 1. Rotate the MARKERS 1 vernier to set the
measurement marker to 100MHz.

e. Press the CHANNEL | MKR button. Press and hold the ZRO button until the iterative
zero process is complete and the trace moves to the reference line. This establishes the reference

at 0dB,
18. Connect the 44472A°s COM 1 connector to Port 1 of the 83503A.
19. Connect one of the open channels in multiplexer group 1 to Port 2 of the 8503A.

20. Press the MKR button to display the marker displacement (in dB) from the reference
line. The marker displacement (channel to channel crosstalk) should be < - 85dB.

21. Repeat steps 19 and 20 for the remaining open channels in group 1.

22, Repeat steps 16 through 21 until all channels in the group 1 multiplexer have been
stepped through and tested.

23. GROUP TO GROUP CROSSTALK TEST: Using the 3488A’s front pane! keys, close
channels 03 and 10 as follows:

a. Press the LOCAL key.

b. Press the CARD MONITOR key followed by the numeral key corresponding to the
siot occupied by the 444724,

c. Press the EXECUTE key.

d. Press the CLOSE key followed by X03 (where X is the slot occupied by the 44472A),

. Press the EXECUTE key,

L

. Press the CLOSE key followed by X10 (where X is the slot occupied by the 44472A).

—

. Press the EXECUTE key.

HQ

24, Calibrate the 83508A as follows:

a. Connect 30 Ohm matched terminations to channels X03 and X 10 {these channels should
. be appearing in the 3488A°s display).

b, Connect the 44472A°s COM 0 connector to Port | of the 85034,
¢. Rotate the OUTPUT vernier counterclockwise until the OVERLOAD light turns off.

d. Set the MARKERS switch to position 1. Rotate the MARKERS vernier to set the
measurement marker to 100 MHz.
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e. Press the CHANNEL I MKR button. Press and hoid the ZRO button until the iterative
process is complete and the trace moves to the reference line. This establishes the reference
at 0dB.

25. Connect the 44472A’s COM 0 connector to Port | of the 8503A.
26. Connect the 44472A’s COM 1 connector to Port 2 of the 8503A.,

27. Press the MKR button to dispiay the marker displacement (in dB) from the reference
tine. This is the group to group crosstalk. It should be <-85 dB. "

NOTE

The above test checks the crosstalk at 100MHz. Crosstalk can be
tested at other frequencies by inserting those frequencies into steps
Sa and 9d.

10-15 Corrective Action

A channel to channel or group to group crosstalk failure is caused by electrical leakage bet-
ween the failed channels, This can be caused by a dirty or damaged 44472A pc board. If
a failure is encountered, inspect the 44472A pc board for damage. If damage is found, con-
tact an HP Sales and Service Office for 44472A replacement information. If no damage is
found, clean the board thoroughly (see Section 10-2).

10-16 REPLACEABLE PARTS

Table 10-2 lists the mechanical and electrical replaceable parts available for the 44472A. The
mechanical parts are keyed to Figure 10-7. This figure also provides assembly and disassembiy
information. The electrical parts are keyed to the schematic and component locator in Figure
10-11. Table 5-2, in Chapter 3, lists manufacturers code numbers as they apply to the parts
lists in Table 10-2.

aaqnuce

Figure 10-7 444727 Disassembly
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Table 10-2 Replaceable Parts

Reference HP Part |¢ _ Mfr
Designation | Number |D Qty Description Code Mfr Part Number
A1 4447264501 | 2 H YHE SUITEN ERCY zR0% 28489 4447266501
AfCc7IN FL1ag-33n7 il LE4 CAPACITOR-FXD .JIuF +1034-8% 30Vo0 GER 3580 91603447
A1L902 016g-33-7 1 CAPACITOR -FXD .OLUF +100-0% 50VDC CER 284340 015G-3847
ALL903 B ibgm33u7 9 CAPACITOR-FXD .81UF +[00-0% 50VDC £ER 23480 Gl60-3847
ALLP0A 81603947 1 CAPACITOR-FXD .01UF =100-0% 50vBC CER 28480 GLEN-1847
A1C985 91630127 H i CAPACITOR-FXD IUF +-20% 1570C CER 234849 J16G-0127
ALC906 0 2 CAPACITOR-FXD 2G0PF +-53% 100YDC CER 23480 G160-5349
ALCFN7 0 CAPACITOR-FXD 200PF +-5% 109vOC CER 28430 G160-354%
ALCPOE 3 CAPACITOR-FXD .OIUF +104-0% 30vDC CER 28430 0i80~38u7
A1ER0T 3 CAPACITOR-FXD .JIUF +100-0% 34vDe =R 334890 GLED~38L7
ALCRL0 4 CAPACTTOR -FXD .01UF «130-0% 3S0VDC CER 23480 0169-3347
AtE9LY ] CAPACITOR-FXD . 01UF +1008-0% 30VDL CER 23588 0LBG- 384T
AICT12 bl CAPARITOR -FXD .0LUF +100-0% 50VDL CER 23680 0160-3847
ARICTY D14gw3an 3 CAPRCITOR~FXD .0LlUF +100-0% 50vDC CER 25439 G169-3847
AL 4 §168-38=7 3 EAPACITOR-FXD .01UF +140-0% 3$9vDC CER 28%30 G160-3847
AIC?1LY Bro69-38=7 9 CAPACITOR-FXD .GIUF +106-0% 30vDC CER 23480 G160-3847
210914 140-385%7 9 CAPACITOR-FXD .0luF +«100-0% 50vBC CER 28530 0166~3847
RLCH17 8150-38%7 g CAPACITOR-FXD ,QIUF +100-0% 30VDC CER 28480 GLE0-344)
A1LP1E 0168-3857 3 CAPACITOR -FXD .GLUF +100~-0% 309vDC CER 28480 5160-3847
ALCT1Y F160-34%7 9 CAPACITOR-¥FXD .0LUF «100-0% 50VYDC CER 28480 0160-3847
AICH2D 01469-3847 k] CAPACITOR-FXD .41UF +108-0% 30VDL CER 28ug0 QL66-3847
ALICP2Y 0160~ 3847 3 CAPACITOR~FXD .01uF +100-0% 59VDC CER 18480 CGl60-3847
ALCTR2Z 1p0~3807 q CAPACTTOR-FXD L GLUF +100-0% 30VDC CER 23430 gL60~38%7
A1C723 G1ag-3847 G CAPACITOR-FXD . J1UF +104-0% S0VDC CER 28u8¢ 9150-3867
A1C924 J168-3827 4 CAPACITOR-FXD .QLUF +100-0% 34vDC CER 285890 OLB0-3847
ALC92% 014033857 El CAPACITOR-FXD .9IUF +180-0% 5S0V0C CER 234380 01603847
RILP2S F1464-38%7 3 CAPACTTOR-FXD .COIUF +100~0% 50VDC CER 23488 AL60-3847
AlCoR7 1o0-3857 g CAPACITOR-FXD . JiUP +108-0% 50V0C CER 28480 0160-3847
AICo28 01405307 3 CAPACITOR-FXD . 0LUF +100-0% 50VDC CER 78480 0160~3847
A1CYRS 0165-3957 2 CAPACITOR-FXD ,01UF +100-0% 50VDC CER 23480 GL60~3847
A1CP30 0168387 3 CAPACITOR-FXD .0IUF +100-03 50VYDC CER 18430 0150-3847
ALC?H 3140~3367 ] CAPACTTOR-FXD . QIUF +1G0-3% 50VDE CER 134860 G160-3847
A1CR?DT $961-0050 3 e BINDE-SHITCHING BBY 200#a ONS 2O-3S 28430 1901-3058
ATCRIDS 19610059 3 DIDDE-SWITCHING 80V 200MA 2NS DG-35 28483 1901-0054
ALCRGLY 19310650 3 DICHE-SWITCIHING ROV 2H3MA 2NS DO-3% 284840 1761-cn80
ATCRTOB t901~8050 3 DIODE~SWITCHING 804 200MA NS DU-3S 28480 1901-0058
RICRFEP . R A3 Bk §i-T ] 3 DISDE-SRITCHING A0V 200MA INS DU-35 28480 1701-0058
A1CRTLG 198¢~00%50 3 DIODE-5WITCHING 88V 290MA 2N§ DO3S 23400 1¥H1-0058
A1CR?11 1791 -0158 3 DINDE -SWITCHING 90V 204MA ONS DBO-35 20489 1701-0850
ALERILZ 1901-0059 3 DIOBE-BWITOHING 20V 200MA 2N5 DO-35 20480 1941-0058
ALDP?O1 1705-022% 8 2 DIODE-ARRAY 4V ab@ra 832738 Tis1 33
A1DPPOZ 1906-022% 8 DIODE-ARRAY H8U 400MA 11295 TIDI33
ALI901 (25d~1346 [ 19 CONNECTGR-RF TNC FEM PC S4-0KM 28430 1250-1844
AL TFI2 13259~ 1346 L] CONNECTOR-RF BNC FEM PL S0-0HM 203480 1250-1845
A17723 t1253-1B44 b CONNECTOR-RF BND FEM PC S0-0HM 23440 1253-1845
ALT04 17250-1348 -] CONNECYOR-RF BNC FEM FC S0--OHM 2d380 1253-1846
ALTROS 1053~1848 & CONNECTOR~RF BNC FEM PO S0-0HM ZB4BH 17%0-1846
ALIF04 12481946 [ CONNECTOR-RF BNC FEM PC S0-0MM 20480 12501848
ALTF07 1250~1848 & CONNECTOR-RF BNC FEZM PO S0-OHM o480 1250-1846
Al1T948 12%0-1846 [ CONNECTOR~RF BNC FEM PC S0-OHM 20489 125¢~1046
ALT9IY 1250-1846 [ CONNECTOR-RF BNC FEM PC S0 OUN 28480 1256-1846
AtIvLG 123%0~1844 & CONNECTOR-RF BNC FEH PC S0-OHM 23489 12501846
A1KPG1 0473-1414 1 23 RLY-G2K -L2-5UR1D w0480 B4FG1 419
ALHIE2 n4%t-141% H REY~S2H-L2-SVi18 28480 04%0~-1414
ATKTO3 9473-1338 & & ACLAY -GRER-L2-5U £BAB0 0490-1336
ALKILA 8474~1338 a RELAY -SRER-L2-SV 28481 G496 -1336
ALY 3a%) -1414 1 RLY-H2M-L2-5VH I} 25480 0470-1414
RIKIDE N470-1414 1 RLY -S3M-L2-5UH1] 28480 G470-1414
ATK9A7 T470~1336 I3 RELAY-O2ER -L2-5V 28480 $490-133%
ALKIIG 0490-1334 IS RELAY-GOCR-1.0- 5V 28481 §490-1336
ATKPIR D378-1414 L R{Y -32M~L2 -GUH1Y 23380 34FG4 414
ALKTID GAan-1418 H RLY-52M-L2 -SVI4LE 23480 14%99-1414
.

AlKTLY 0490-1334 & RELAT-52EK-LO~5Y 23483 04%8-1336
ALK?L2 na9g-1338 & RELAY-5PES-{ 2 -5¢ 284840 0470~133&
ALKF13 2498-1414 1 RLY-GI-LE SSUHLD SRABE 34701414
ATKIL 4 0a9G-1413 1 RLY-G2H-L2 -5V 0 29481 aA%0-1414

See wiroduction to this section for ordering information
10 18 *ladicates factoey selected vatue



Table 10-2 Replaceable Parts (Cont'd)

Reference HP Part |ci o f g Mfr

v t Dascription Mfr Part
Designation | Number || %Y p Code Number
ALP7O 51306897 # 1 CONN-RT ANG 2X173 28480 1251-864%
410901 1853 -4%31 & i KSTR-TH4030 237 28480 185385351
ALQFI2 1653- 3551 b XETR-TH4030-237 e Rk 1F $1353-9581
ALQ7S 1U%3-5531 & XGTR -TN4Q30~237 28480 1833-035:
AIGT LA 1853-055¢ ] AZTR-TNAQZ0-237 20480 1853~8551
ATGTRS 1453-9551 & XSTR-TN4030~237 284817 1853~08451
ATGPES 1853-9551 & XSTR-TN4030 237 28434 $853-0851
ATGYET 1453-5551 b AGTR-TN&OBG-237 284319 185359551
A1H?09 1A%3~0558 & XKBTR-TN4939~237 283408 1393<4554
RIRFOL 0683-272% g 2] RESIBTOR 2.7« 5% ,25W FU TC=-300/+708 g112% £Re7as
A1R7E2 05833733 8 REJISTOR 2.7K %% .2%5W FC TL=-400/+7080 01121 €pa7ly
A1RPIZ 068352725 g RESISTOR 2.7K 5% (294 FC TC=-400/+70¢ g1iat £B272%
AIRFIS 3483-1035 1 3 RESISTOR 10K S¥ .25 Fio TC= 480/0700 9%121 £81333
ALRIOE 06331035 1 RESISTOR 18K $% 288 FC TC=—400/+700 a1123 cH1O3Y
AIRFGE 56483~10335 1 RESISTOR 19K 5% .25 FO TC=-400/¢700 atidt CBi03%
ALRPO? G633-103% 1 RESISTOR 10K SX .28W FC TC=-400/+700 g1121 TR103%5
AtR?12 $683-272% k2| RESISTUR 2.7 3% .2%W FC T0=-403/2700 s112y cea7as
AIRII 36832725 8 RESISTOR 2.7% SX .2%W FC TC=—400/+70C £113t cuzras
AIR?L 4 24832725 g RESTIBTHR P.7K 5% (25W FC TCa-430/4700 01121 CB2723
ALRP1S D483-2728 g REBISTOR 2.7K 5% .25k FL TE=-408/+709 g1 CBE2725
ALRF1S 1633-2728 8 RESISTOR 2.7 5% .28W FC TC=-400/+4708 93121 Ce27as
ALRN7? 0 &685-100% 1 RESISTOR 10X 5% .25W FC TC=-400/+740 0112t 31 03%
AIR1B 1533-1865 7 2 RESISTOR 10M %% .25W CC TE=-P60/+1100 0112 CR1043
AIRI1Y 0HB3~10468 7 RESISTOR $0M 85X .25W £0 TO=-900/+110¢€ g112t [3:5%:2:1.3
ATUFEY 1B29-2837 3 2 IC DRVR CMOS LENE DRVR QCTL 27014 MH74C244N
Alu9ez 182§-3537 3 1€ DRVR CHM0OS8 LINE DRVR OCTL 27014 HM74C244N
ALLPES 1923-221% g a 16 FF CHOS D-TYPE POB-EDGE -TRIG OCTL 27414 MM7ACT7AN N
AlL9Y4 1858-0 547 5 2 TRANSISTOR ARRAY 14~PIN PLETC DIP 13604 ULN-22034
ALUPO0D 1820-2216 3 IC FF CMOS D-TYPE POS-CDGE-TRIG DCTL 27814 MH7ACI74N
AluRds 1858~0047 3 TRANGISTER ARRAY 16-PIN PLSYC DIP 13608 ULN-2843A
ATHFe7 1820~1214 3 1 1€ DEBR TTL L3 3-T0-B-LINE I-INP 1298 SN7AL5138N
MP52 0515-0847 2 + SCREW MZ.5X20 LK 28u89 8515-0843
MP 54 GLLT2400601 15 1 SHIELD=VHF CKT 2848¢ GLLT2-00601
MP5S GHLF2.0602 | 6 i SHIELD-VHF COMP 28489 4L572-00642
MRS5E SOuI-5213 b 2 GLIDE PC BGOARD 28480 5081-5213
MFST 1489-6525 4 b PIN-GRY 3/32xL/t4 28484 1480-0625
MPSE Gk T2-40201 | 5 i PANEL-REAR VHF 28480 b 7240201
MPSG 24515-0L03 ¢ i SCREW M2Z.3X8 LK 23430 3315-0u03
MPED 5180-81258% g 2 SCREW, CAPTIVE 26484 5957-3138
MPAI 2310-00%3 £y 2 RING, RETAINER 3,58 2848¢ 9510-0443

See introduction to this section for ordering information
*ndicates factory selected value
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10-20

10-17 44472A THEORY OF OPERATION

The 44472A VHF Card consists of an input buffer and laich, relay drive circuits, an address
decoder, and a card-type buffer.

10-18 Input Buffer And Latch

The input buffer (U902 in Figure 10-11) provides isolation between the 44472A and the main-
frame’s data bus. An input buffer is present on each type of plug-in card and prevents ex-
cessive loading of the data bus by the plug-in cards. -

The input latch (U903 and US0S5 in Figure 10-11) holds the output of the input buffer for
application to the relay drive circuitry.

10-19 Relay Drive Operation

A simplified schematic diagram of one relay drive circuit is shown in Figure 10-8. When
instructions are received over the data bus to set a relay (close a channel), a logic high level
is applied to the base of Q2 and the input of U2 causing their outputs to go low. A logic
low level is applied to the base of QI causing its output to go high. CR2 becomes forward
biased allowing current to flow through both the set and reset coils of relay K1. The magnetic
field generated around the coils interacts with the permanent magnetic field of the relay ar-
mature causing it to close the relay contacts. Once closed, the drive current is removed from
the relay coil and the permanent magnetic field of the armature latches the contact in the
closed state,

+5V
a1
FROM
INPUT
LATCH
Y.cre
cR1
+5V
+ -—
P/0
g SET RESET
FROM ' - +
INPUT
LATCH ‘ ::

Figure 10-8 One Relay Drive Circuit




When instructions are received over the data bus to reset a relay (open a channel), a logic
low level is applied to the base of Q2 and the input of U2 causing their outputs to go high.
A logic high level is applied to the input of Ul causing its output to go low. CR1 becomes
forward biased allowing current to flow through both the set and reset coils of relay K1.
The magnetic field generated around the coils interacts with the permanent magnetic field
of the relay armature causing it to open the relay contacts. Once opened, the drive current
is removed from the relay coil and the permanent magnetic field of the armature laiches
the contacts in the opened state.

10-20 Card-Type Buffer

The card-type buffer (U901 in Figure 10-11) indicates to the mainframe that a 44472A is
in the particular card slot queried. The card type is determined by the wiring configuration
of four of the input lines o the card-type buffer. By connecting one input to +5Vdc and
three inputs to ground, a 4-bit code (0010) is created that is recognized by the mainframe
as the unigue identifier for the 44472A card.

10-21 Address Decoder

The address decoder (U907 in Figure 10-11) is enabled when the CS signal from the main-
frame goes low. Once enabled, the address decoder is responsible for enabling the various
IC’s on the board in response to the instructions it receives via the R/W, A0 and Al signals
from the mainframe. Figures 10-9 and 10-10 show the timing relationships between these
control lines for both read and write operations.

DATA < VALID
i
i
i
A0, A1 ‘—< VALID |
@/W——/g E
cs : !
"C>; A200ns =T AL370ns o -~ 80ns

Figure 10-3 Control Line Timing {Read)

10-22 44472A TROUBLESHOOTING
10-23 Introduction

If the Performance Tests (Section 10-3) or Operational Verification tests (Chapter 4) have
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10-22

indicated that a particular relay is failing, that relay is probably at fault. A failure of the
relay contact resistance test indicates a bad relay.

If more than one relay failure is indicated, the associated drivers should be suspected. Using
Figure 10-11 (44472A Schematic) the problem may be isolated to a few components from
the symptoms. The relays on the 44472A circuit board are arranged into four rows and four
cotumns. To close a relay, both a row driver and a column driver must be active, Failures
in the drivers, then, will exhibit symptoms that are common to a row or a column. For ex-
ample; group 0 relays are common to columns 0 and 2. Group 1 relays are common to col-
umas 1 and 3. Relays K913 and K914 are common to row 0. Note that not all relays need
to change state to accomplish a channel to common connection.

OATA VALID

AO, Ai—<§

CS

VALID

DATA
LATCHED

t
+
]
i
I
I
1
!
i
F
|
1
H
H
I
{
3
1
1
H
i
!

|
1
i
T
!
I
$
1
i
]

i
— =g 50ns
M AS0Ns R e, 450ns

£

Figure 10-10 Control Line Timing (Write)
10-24 Equipment Required

Signature Multimeter HP 5005A or equivalent
Service Extender Cable 5061-1174
Service Extender Board 5061-1173

10-25 Initial Checks

The initial checks of a suspected plug-in card will require that the plug-in card shields be
removed. Removal of the four screws in the plug-in shield allows both shields to be removed
from the plug-in printed circuit board.

Once the shields have been removed, the card to be tested shouid be installed in slot 1 of
the mainframe. There are two ways to do this. The first method uses the Service Extender
Board (5061-1173) and the Service Extender Cable (5061-1174). With these two service tools
the card may be electrically installed in the card slot but be physically located on the test bench.

If the service extender tools are not available, the card may be installed in slot 1 and the
3488A mainframe top cover removed. This will allow access to the non-cemponent side of
the plug-in card for servicing. 3488A top cover removal is described in Chapter 3.



10-24

10-26 Buffer, Driver, And Relay Signature Analysis

To perform the signature analysis tests the mainframe top cover and the controller shield
must be removed. Procedures to remove the cover and shield are located in Chapter 5,

The HP 5005A has been recommended for this signature analysis test because it incorporates
adjustable data thresholds. This feature allows signatures to be checked at the relay coils.
If a different signature analyzer is being used, the signatures may only be checked up to the
drivers. ’

Ensure the controller is set to the normal operating configuration (RP409 installed and all
switches on SP401 set open) before performing these troubleshooting steps. All plug-in cards
should be removed from the mainframe. The suspected plug-in card must be installed in slot [.

The initial checks given in section 10-25 should be performed prior to this signature analysis
procedure, Section 10-25 also describes the use of the service extender card and service ex-
tender cable.

I. Signature Analyzer set-up. Polarity: START _/~, STOP and CLOCK ™\_. On the con-
troller printed circuit board (A40), connect START/ST/SP to SA2, STOP/QUAL to SA2,
CLOCK to SA3, Ground to SA4. ,

2. On the controller printed circuit board (A40), connect a jumper between SAS (SERV FUNC)
and ground (SA4).

3. If using the HP 5005A signature analyzer, set the data probe threshold to 2.80 Hand 2.00 L.

4, Apply'power to the 3488A. Press the TEST key on the front panel. Instead of performing
the internal controller self-test, the display will prompt for a number. Enter 2 and press execute.

5. The signature analyzer should now be gating. The test selected cycles all data lines in a
fixed pattern. This pattern will produce one of two signatures (depending upon inversion)
that may be traced from the relay coiis to the backplane data bus. These signature are: 36U6
and 6HPH.

6. The signatures for the inputs and outputs on the 44472A are given in Table 10-3.



Table 10-3 Buffer, Driver, And Relay Signatures

{Test 2)

-1
&

OO ®W~PM O P Wk

—

pin

pin
1.7

usoz
signature  gin
NA 20
38U6 19
cUs 18
38U6 17
36U8 18
36U8B 15
36uU8 14
36U8 13
36U 12
NA 11
usoc4
signature  pin
NA 186
NA 15
BHPH 14
38U86 13
GHPH 12
BHPH 11
BHPH 10
NA 8
K301 *
signature  gin
36U 6,12
Kaoz2 *
signature  pin
8HPH 6,12
K803 *
signaturg  pin
36U 8,12
K304 *
sigrature  pin
6HPH 8,12
K905 *

signature  pin
BHPH 8,12

signature pin
+5 Vdc
NA
36U86
36U86
36U8B
3sue
38U8B
38U8
36U8
36U8

O B LR~

—_

signaturs pin
NA

NA
36U6
GHPH
38U6
3sU6
36U6
+5 Vde

@D DO B Wh

signaturg pin
BHPH 1.7

signature pin
3gus 1.7

sigaatuze pin
BHPH 1.7

signature pin
36U8 1.7

signatura pin
38U86 .7

+ 8§ Vde signature: 5C1C

U903
signature  pin
L 20
6HPH 19
3I6U6 18
36U6 17
SHPH 16
&rPH 18
38U6 14
38U6 13
BHPH 12
NA 11
U906
signaturg  gin
NA 16
38U8 15
NA 14
NA 13
36U6 12
NA 11
38U8 10
NA g
K206 *
sighaturs  pin
36U6 6,12
K807 *
signatura  pin
SHPH 6,12
Ksog *
signature  pin
asus 8,12
K509 *
signaturs  pin
36U8 6,12
KS10 *

signature  pin
8HPH 8.12

signature
+5 Vde
SHPH
8Us
36U8S
BHPH
BHPH
3suUg
38U6
GHPH
NA

signature
NA

signature
BHPH

signaturs
36U6

signaturs
GHPH

sigaature
BHPH

signature
36U6

-3
@

QWO -~ B WA -

-

pin
1.7

ugos
signature  pin
L 20
38U86 13
38U8 18
gus 17
38U 18
38U6 15
386U 14
38U 13
3sye 12
NA 11
K811 *
signature  pin
36U6 6,12
K812 *
signature  pin
BHPH 6,12
K813 *
signaturg  pin
6HPH 8,12
Kg14 *

signature  gin
agus 6,12

* these signatures have a data thresheld of 2.80 H and 2.0 L.

sighatyrs
+5 Vde
36U
36U6
36U6
36U6
3606
36U6
36U
36U6
NA

signatura
BHPHM

signature
36U8

signature
36U

signature
GHPH
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444727
Relay State Tahle

Group 0
K302 K304 K806 K308 K318 K312 Kg14
CHOB RESET RESET RESET RESET RESET SET SET
CHI RESET RESET RESET RESET SET RESET RESET
CHaZ RESET SET SET SET RESET SET RESET
CHO3 SET RESET RESET SET RESET SET RESET
Group 1
K361 K303 K308 K307 K309 K411 K813
CH1G RESET RESET RESET RESET RESET SET SET
CH1t RESET RESET RESET RESET SET RESET RESET
CH12 RESET SET SET SET RESET SET RESET
CH13 SET RESET RESET SET RESET SET RESET
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