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1. GENERAL

This practice contains the subroutines (SR) referenced from the receiver trouble-clearing
main routines (MR), main subroutines (MSR), and transmitter test and adjustment

subroutines (TASR).

1.1 UPDATE INFORMATION

This practice is reissued to include reference to the new 4400 Series Receiver Down-
Converter and Microwave Generator unit. This practice is used in all frequency. diversity
terminal and regenerator binders.
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Caution: THIS PROCEDURE IS SERVICE-AFFECTING
UNLESS THE PROPER MANUAL PROTECTION
SVITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: A radio receiver alarm condition was just cleared.

START Note:
B If there is abnormal fading,

it is advisable to discontinue
! tests until fading subsides.
Does the alarm unit i
have any other RCVR Yes Return to RADIO RCVR
TROUBLE ISOLATION tab

alarm indicators

lighted
lNo Were any of the following i
units replaced: Is it desired to
* RCVR CONV check and/or
Was the RF Preamplifier No * IF COMBINER No update the IF power No
unit replaced * LINEAR DELAY EQUALIZER level on the RADIO
* IF FILTER AND BASIC DATA CARD plug-in
l‘!es EQUALIZER
* Any RF component Yes
Record new RF PREAMP Yes
GAIN on RADIO DATA ‘
CARD. plug-in If not previously done,
l perform the following
instructions on the
If not previously done, affected receiver for
perform the following test points downstream
instructions for all from the replaced unit.
receivers fed by the (See Note)
new RF Preamplifier
unit. (See Note) l

F

Measure all power levels
between CONV RF IN and
IF FLT BASIC EQL IF OUT
test points.

[TASR 4, and 6]

Update RADIO DATA CARD
as required.

Did the IF FLT BASIC

EQL IF OUT measurement Yes Perform Receiver IF

differ by more than .
t
£1.5 dB from previous Adjustment [TASR 3)

recorded value

No

Go to Sheet 2

SR 1—Condition Receiver/Update RADIO DATA CARD Prior to Repair Verification (Sheet 1 0of 2)

Page 2



B ™

ISS 2, AT&T 421-102-018

Notes:
1. If there is abnormal fading,

it is advisable to discontinue
tests until fading subsides.
If there is a significant
change in these voltages from
the previous recorded value,
there could be a problem in

an associated unit that should
be investigated.

If necessary, set the
pushbuttons on the IF
COMBINER unit (if
Space Diversity), IF 2.
AGC AMPL unit, and
the ADAPT SLOPE
EQUALIZER unit to
the AUTO position.

:

If not already done,
check the AGC V of
amplifier and CONT V
of equalizer and, if
different, update

AGC V NORMAL and CONT
AUTO entries of the
RADIO DATA CARD. (See
Notes 1 and 2)

I

Ensure that all SMA
connectors are properly
tightened using torque

wrench

Are there any other
associated equipment
alarms present at the

station
lNo

Receiver repair complete.
Go to REPAIR VERIFICATION

tab

Yes Go to STATION ALARM
TROUBLE ISOLATION tab

SR 1—Condition Receiver/Update RADIO DATA CARD Prior to Repair Verification (Sheet 2 of 2)
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Caution: This procedure is service-affecting unless the proper

manual switching operation has been performed.

Prerequisite: RCVR CONV IF Output is withik 3 dB of RADIO DATA CARD value.

IF AGC AMPL IF input is bad.

Is exact IF Output Measure and note
level(s) of RCVR IF Output level of

CONV unit known the RCVR CONV unit

Yes J

Measure and note
power level(s)

at Point B, Note:
Figure 1

No

Determine and
note the loss
between the two
measured points.

!

Using Table A,
calculate the
expected losses of
the equipped networks
and cables.

'

Is the difference
between the calculated

The defective equipment may also be
determined by monitoring for the proper
&7 level and externally substituting
equivalent spare units and/or cables

and measured losses Yes @
A

within the accumulated Go to Sheet 2

tolerances given in

Table A

lNo Remove plug-in to gain
access to internal networks,

and use point to point
measurement technique to
isolate and clear IF Loss
problem. Refer to Table A
for expected loss values
and Figure 2 for of

_Suspect faulty equalizer,
bay cable, or connector
problem between the output
of the RCVR CONV unit and
the input to the IF filter
and BASIC EQUALIZER unit

Reconnect all
cables and

—84 recheck IF
input to IF AGC
AMPL unit

different equalizer
configurations. (See Note)

SR 2—Resolving Receiver IF Loss Problem (Sheet 1 of 2)
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Measure and note
power level at
Point C, Figure
1

Determine and note the
loss between this point

and the IF IN of the
unit noted earlier

¥

Using Table A,
calculate the
expected losses of
the filter, equalizer,
and cables.

v

Is the calculated

Reconnect all bay

Yes
loss within#1 dB cab?es and recheck
of the measured loss IF input to IF AGC
AMPL unit

If this procedure was
entered from another
procedure, return to
the reentry point
recorded when that
procedure was left.
Otherwise go to

lNo
Suspect faulty IF

filter, basic equalizer
or cable/connector

v

Is IF input
level now
good

SR 1 START
Remove plug-in to gain Illogical result.
access to internal networks, Recheck reason for
remove inter-connecting using this procedure
cable and measure loss of and if correct
units individually. Refer return to START

to Table A for expected
loss values and Figure 3
for measurement points.
Isolate and clear loss
problem, (See Note)

Note:
The defective equipment may also be determined by
monitoring for the proper level and externally
substituting equivalent spare units and/or cables

SR 2—Resolving Receiver IF Loss Problem (Sheet 2 of 2)
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MEASURE AT
/® END OF CABLE

375A LINEAR oeui TABLE A
4O ERUALIZER / TYPICAL IF UNIT LOSSES
IF IN INSERTION
CODE LOSS (dB) at
70 MHz (% 0.5 dB)
LINEAR DELAY EQUALIZER(% 0.5 dB)
2001A 1.1
2001B 1.1
2001C 1.7
EQLY 2001D 1.2
:gf,‘, o ‘ 2001E 1.7
= 2001F 1.4
2001G 1.4
2001H 0.38
2001J 1.5
2001K 0.43
2001L 1.5
IF ouT 2001M 0.57
2001N 3.2
2001P 0.7
- BASIC EQUALIZER (£ 0.5 dB)
2 i Ul u 2002C 4.4
L X14:).) ) .
aoaprive| #1048 AND GASTC EQUALTZE 20020 4.1
SLOPE EQf AMPL 2002G 5.6
IF IN IF FILTER (£ 0.5 dB)
K MEASURE AT 1603B 7.0
|!I:r° END OF CABLE
CABLES (dB per 100 ft)
AGC
v g KS-19224,L2 6.0% .6
GND
1 o] 731B 3.0¢ .3
i IF EILTER @ MEASURE AT 728B 2.24 .22
(¥ END OF CABLE - -
EXCY LPW I
O SH '

O 5% gﬂ}jo
MAN o
E*m. H::"o

we | @

CONT@ | g AuTO
GRO® | gm man

Fol P2 o
T N

Figure 1-Receiver Shelf
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(' ' “r,IF IN

FOUR MOUNTING SCREWS
REMOVED OR INSERTED
ON BACK SIDE OF BOARD

IF our
<EQL 1> e H‘

A. ONE EQUALIZER EQUIPPED

OR

5 (IF N

SIX MOUNTING SCREWS
REMOVED OR INSERTED
ON BACK SIDE OF BOARD

ia IF ouT
(WMl <EaL 2> eMe QL 1> o
a

B. TWO EQUALIZERS EQUIPPED

Figure 2-Frequency Diversity Receiver Linear Delay Equalizer, Side View
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TWO MOUNTING
SCREWS

\

MEASUREMENT POINT

AT IF FILTER JACK,
T END OF CABLE
NO B~ IF FILTER

Fﬁ{ P2 P1
THO
MOUNTING o5
SCREWS < | —

an

il BASIC EQUALIZER

MEASUREMENT ;ﬂ P1 P2
POINT AT END
OF CABLE — |

| yr

IF
IN

]

ZI‘IEASUREI‘IENT POINT
(END OF CABLE)

IF

o

MEASUREMENT POINT

~_

TWO MOUNTING
SCREWS

Figure 3-IF Filter and Basic Equalizer, Side View

Page 8



ST

ISS 2, AT&T 421-102-018

Caution: This procedure is service-affecting unless the
proper swvitching operation has been performed.

PREREQUISITE: IF Output level of RCVR CONV unit is bad.

Note 1: It is necessary to unplug the RCVR CONV unit

to observe jumper pin P2.
Note 2: If there is abnormal fading, it is advisable
to discontinue tests until fading subsides.

START

Is RCVR CONV Yes | AGC AUTO/MAN

pushbutton must be
in AUTO position

a 4400 series

No

USB/LSB selection
jumper pin (P2) must
be in correct position
for assigned radio
channel (See Note 1)

)

Is RF INPUT No Measure RF IN
to RCVR CONV power to RCVR
known CONV [TASR 4}

‘ Yes |

Is power within

recorded on data
card (See Note 2)

Problem is in RF path ahead of
RCVR CONV

Receive End:
+3 dB of 1 No Antenna, Waveguide,
- of value /// - Preamplifier (silent failure)

and/or Filter Networks

Transmit End:
1 Yes Suspect TRMT filter networks,
waveguide, or antenna.

Suspect faulty
RCVR CONV.
Replace RCVR CONV

l Before replacing any RF components, ensure that
the problem is not the result of abnormal fading
activity. It is also helpful to determine if the
problem is present on other receivers sharing the
waﬁeguide. If so, suspect problem in equipment
common to all receivers. If not, suspect problem
in equipment (RCVG or TRMTG) that is channel

RF filters, isolator/transducers,

(:) .i : cables, connectors, drop or insert portions of
Use a systematic replacement

Perform RCVR CONV Unit
Initial Check [SR 8] or
Space Diversity RCVR
CONV Unit Initial Check
[SR 16] as appropriate

sensitive (i.e.,

be good

'

of circulators, etc.).
Comment: RCVR CONV and remeasurement technique to clear problem. If
IF output should necessary, refer to the Maintenance Support O&M

manual and/or request assistance from the technical
support group to isolate and clear problem.

Once problem is resolved:
If this procedure was
referenced from another

procedure, return to the
reentry point in that
procedure. Otherwise go
to [SR 1 START]

SR 3—Resolving RF-to-IF Loss Problem
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Caution: This procedure is service-affecting

unless the proper switching operation

has been performed.

PREREQUISITE: Received IF-to-IF Slope measurement did not meet requirement

START

Comment :

This procedure checks the
slope of each individual

unit to determine the problem

]

If not previously done, condition
the analyzer at the nominal input
level for the unit being tested,
centered at 70 MHz and with a
total sweep width of 34 MHz
(i.e.,x 17 MHz). Adjust the trace
to be flat at the + and -17 MHz

Note:
When a plug-in unit contains more
than one network, first sweep
the plug-in and then, if
necessary, remove plug-in and
sweep the individual networks.

end points.

Using Table D, sweep through each
plug-in unit to determine the
defective unit (see Note).
Remember to adjust the applied
swept signal to the nominal input
~level for each unit being tested.

v

Was a defective unit No
found and replaced

lYes

Repeat Receiver IF to
IF Amplitude Response
Check [TASR 7]

Were all No

Suspect internal and/or external cables/
connectors or possible defective spares,
especially the IF AGC AMPL unit. Sweep
entire receiver and substitute equivalent
cables and/or spares while monitoring for
proper slope. If necessary refer to the
appropriate SD drawings and/or Maintenance
Support O&M manual to determine associated
wiring, connections, and proper voltage test
points. Use this information to isolate and
clear problem. If necessary, request
assistance from Technical Support_Group.
Once problem is resolved, go to

TYes

requirements
met

If this procedure was entered
from another procedure, return
to the reentry point recorded
when that procedure was left.
Otherwise, go to SR 1 START

_jerave all units been No
\ tested individually

SR 4—Resolving Receiver IF Slope Problem (Sheet 1 of 2)
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TABLE B
TYPICAL IF UNIT SLOPE
SLOPE
CODE (dB) at
70 12 MHz
LINEAR DELAY EQUALIZER
20014 0.1
2001B <0.1
2001C <0.1
2001D <0.1
2001E <0.1
2001F <0.1
20016 0.1
2001H <0.1
2001J <0.1
2001K <0.1
2001L 0.1
2001M <0.1
2001N <0.2
2001P <0.1
BASIC EQUALIZER
2002C <0.2
2002D 0.2
20026 <0.2
IF FILTER
16038 | <0.2

IF AGC AMPL *

YJ104B J

<0.2

* Operate the AUTO/MAN
pushbutton to MAN when
testing unit.

ISS 2, AT&T 421-102-018

SR 4—Resolving Receiver IF Slope Problem (Sheet 2 of 2)
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Caution: This procedure is service-affecting unless the
proper manual switching operation has been performed.

PREREQUISITE: Excessive IF slope exists at the RCVR CONV-IF OUT jack.

At this point it is assumed that
the receiver IF-to-IF Test has been
performed and that the trouble is
located in the receiver RF section
or in the previous transmitter.

!

Notes:

1. If personnel and equipment are
available at the transmitter site,
the transmitter checks may be performed
prior to further receiver tests.

2. Additional guidance may be found in AT&T
421-101-025, Radio Transmission Tests.

3. RCVR CONV slope requirements:
a) 4300 series between -2.0 dB

Using a systematic procedure,. replace
and/or evaluate the following receiver
units in the given order:

a) Receiver down-converter
b) Common RF preamplifier
c) RF cables at the receiver input

d) RF filters (Notes 1 & 2)

and +2.3 dB.
b) 4400 series between -2.5 dB
and +2.5 dB.

H slope
as P Yes

problem been
corrected

At the transmitter site,

perform the slope check procedure
outlined in the Transmitter TASR 6-1
routine except apply the IF signal
at the predistorter IF IN jack.

¥

Is the transmitter IF No
slope requirement met

‘lYes

Is the receiver IF \\\
No

Follow the instructions
given in Transmitter
routine TASR 6-1

Consult with technical

slope requirement
met (Note 3) //f

| support group. Isolate
and clear problem

'

P{es

procedure, return to the reentry point
recorded when that procedure was left.
Otherwise, go to SR 1, START

If this procedure was entered from another

SR 5—Resolving RF Slope Problem
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PREREQUISITE: COMB indicator lighted on ALARM/ALARM AND METER unit
when IF COMBINER Unit is not equipped in receiver.

Notes: .
START 1. There is a 105 second maximum delay associated with oneé of
the "COMB" alarm inputs. Therefore, wait a minimum of two
minutes to determine if the "COMB" indicator will extinguish.

Remove ALARM 2. Pin 143 of the ALARM AND METER unit is used to sense if
AND METER unit a combiner unit is installed. If miniplugs Pl and P2 are
‘ properly installed, a ground on Pin 143 will cause an alarm.

Are min1p19g§ P Position miniplugs
and Py positioned No
Pl and P2 to connect

to connect J3 to 4
J4 and J5 to J6 J3 to J4 a:? J5 to J6

Yes Reinstall the
ALARM AND METER

unit
I,

Is "COMB"
e No indicator
! extinguished
v (See Note 1)
Replace ALARM Yes

AND METER unit

Is "COMB" \

indicator Yes >
extinguished

(See Note 1)

lNo

Reinstall original
ALARM AND METER
unit

Suspect DC input voltage, wiring/
connector or an alarm reporting
problem. Refer to Note 2, the
applicable SD drawing, and/or
Maintenance Support O&M Manual .;
and/or request assistance from
technical support group to
isolate and clear problem

If this procedure was
entered from another
procedure, return to the

reentry point recorded
when that procedure was
left. Otherwise, go to
SR 1, START

SR 6—Resolving Combiner Indicator Problem
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Caution: This procedure is service-affecting unless the proper
manual protection switching operation has been performed.

PREREQUISITES: 1. New RF Preamplifier just installed.
2. The DC input voltages to RF Preamplifier
are good (+15 V and -15 V 0.4 V)

Is NORM Suspect faulty
indicator No indicator.
lighted on Replace unit with
unit another spare

lYes

Measure RF input level
to a RCVR CONV unit fed
by the preamplifier.
(See Note) [TASR 4]

()

Suspect faulty replacement

unit, RF component between
preamplifier and RCVR CONV
unit, or inaccurate RSL
reference. Consult technical.
support group before proceeding.
Isolate and clear problem

Is the measured RF IN

value minus the gain

of the new preamplifier No
within 2.0 dB of

the recorded RECEIVED

SIGNAL LEVEL (RSL)

Yes I

Note:

Update the CONV RF
IN entry on the RADIO
DATA CARD plug-in

If this procedure was
entered from another
procedure, return to the
reentry point recorded
when that procedure was
left. Otherwise, go to
SR 1, START

If there is abnormal fading,

it is advisable to discontinue
measurement until fading

subsides. In this case, if

the power level fluctuates more

than 4 dB, try measurement again

at a more stable time. Otherwise
visually average (if necessary)

and make judgement about requirement.

SR 7—RF Preamp Unit Initial Check
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v Caution: THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE
( PROPER MANUAL PROTECTION SWITCHING OPERATION
HAS BEEN PERFORMED.

PREREQUISITE: RCVR CONV unit just installed.

START

Suspect faulty replacement unit,
Did GEN OVEN DC voltage, wiring, or.connector
- alarm light No prob%em. Refer to éppllcable SD
when unit was drawings and/or Maintenance
plugged in ///, Support 0&M Manual and/or request
technical support group to isolate

( ) and clear problem
) |Yes

Check generator power
[TASR 1] and frequency
[TASR 2] at GEN MON i
jack. Do not adjust

Periodically
repeat Tests
(power and

frequency at this time frequency)
. Is power within No
( 0 to -10 dBm and Has unit been
frequency within No Yes

plugged in for

1 . imits:
the following limits 10 minutes

1 MHZ of Fc (6 GHZ)
2 MHZ of Fc (11 GHZ)

lYES

Is input to No Measure and

RCVR CONV record Pin

known to RCVR CONV
Yes

v
‘Go to Sheet 2@

SR 8-A—4300 Series RCVR CONV Unit Initial Check (Sheet 1 of 4)
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Yes

¥

Wait until pin
stabilizes, then
continue testing

Is Pin
greater than
-26 dBm

Yes

Yes
Is fading
activity
suspected

Problem is in RF path
ahead of RCVR CONV

Receive End:
Antenna, Waveguide,
Preamplifier (silent failure)
and/or Filter Networks

Transmit End:
Suspect filter networks,
waveguide, or antenna

!

o

'

Measure RCVR CONV
Pout and record
for later use.

It is helpful to determine if the
problem is present on other
receivers sharing the waveguide.
If so, suspect problem in
equipment common to all
receivers. If not, suspect
problem in equipment (RCVG or
TRMTG) that is channel sensitive
(i.e., RF filters, isolator/
transducers, cables, connectors,
drop or insert portions of
circulators, etc.). Use a
systematic replacement and
remeasurement technique to clear
problem. If necessary, refer to
the Maintenance Support O&M
manual and/or request assistance
from the technical support group
to isolate and clear problem.

Periodically
repeat checking

l Pout
T

Does Pout fall

within t?e . No Has unit been
acceptable operating plugged in for

range shown in the P;, 10 minutes
vs Poyt graph on

Yes

Sheet 4
lYes

Read Instructions,
Replacement RCVR CONV
Passes Initial Check

Suspect faulty replacement
unit, DC voltage, wiring, or
connector problem. Refer to
the applicable SD drawing
and/or Maintenance Support
O&M Manual and/or request
assistance from technical
support group to isolate

and clear problem

SR 8-A—4300 Series RCVR CONV Unit Initial Check (Sheet 2 of 4)
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INSTRUCTIONS
REPLACEMENT RCVR CONV UNIT PASSES INITIAL CHECK REQUIREMENTS

Procedure Was Referenced From Another Trouble Procedure

The status of the replaced unit at this point is usually adequate to continue most receiver
troubleshooting routines. This is especially true for those routines involving receiver IF level
or gain problems. Routines requiring temperature stabilization of the microwave generator
oven of the down-converter unit (when the GEN OVEN indicator is still lighted) should be
delayed until the GEN OVEN indicator goes off (see Final Generator Check). If this unit was
replaced because of directions in another procedure, return to the instruction that called for
the replacement (see Note 1). Generally, this will help to speed up troubleshooting receiver
alarms involving suspected down-converter problems (see Final Generator Check).

Note 1: Before returning to the referencing procedure, note the time that the down-converter
unit was replaced and then periodically check the GEN OVEN alarm indicator to ensure that it
goes off within the normal time period (see Note 2). If the alarm indicator does not go off,
DC voltage and/for wiring problems related to the down-converter unit may exist or the
replacement unit is defective. Isolate and clear this problem before proceeding further with
receiver tests. Follow the instructions given in the GEN OVEN ALARM tab.

Note 2: Normally, if the spare down-converter unit and microwave generator module were
stored at room temperature, the GEN OVEN indicator should go off within about 20 minutes.
If the replacement units were stored in a cold environment, the time for the indicator to go off

~could be as long as 45 minutes.

Procedure Is Used Without Reference From Another Trouble Procedure

Wait for the GEN OVEN alarm to clear before proceeding further (see Notes 1 and 2). At
that point, or any time after, when the generator frequency is within +350 kHz of the center
frequency for 6-GHz systems or 700 kHz for 11-GHz systems, troubleshooting receiver IF
level related problems may normally continue. IF amplifier adjustments may also be made
when these conditions are satisfied. Other tests, such as adaptive slope equalizer
adjustments and checks, should generally be deferred until after the final microwave
generator frequency check and adjustments.

Final Generator Check

For either of the above cases, the frequency and power of the microwave generator in the
down-converter should be checked and, if necessary, adjusted about 1 hour after the GEN
OVEN alarm indicator goes off. Do not try this sooner than 1 hour since, in general, the
oscillator should stabilize at its proper frequency with little or no adjustment. It is best to
follow the After Replacement instructions given in the GEN OVEN ALARM tab when this
procedure is used without being directed from another routine.

SR 8-A —4300 Series RCVR CONV Unit Initial Check (Sheet 3 of 4)
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|

SEEEEED N\

AR

| R
o N &N O

2 NN

- N\
24 \\ EXAMPLE: WITH PIN = -28 dBm;
Pour = -8 dBm IS ACCEPTABLE,

\ Pout = -14 dBm IS NOT ACCEPTABLE..
=—Q

DR

-40b
-60 -56 -52 -48 -44 -40 -36 -32 -28 -24 -20 -16 -12 -8 -4 0 +4

IF Pout (dBm)

RF Pin (dBm)

Pout V8 P;, Requirements for DR 6/11 4300 Series Nonspace Diversity Receiver Down Converters
SR 8-A—4300 Series RCVR CONV Unit Initial Check (Sheet 4 of 4)
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Caution: THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SWITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: RCVR CONV unit has

just been installed and the sideband selector

pin (P2) is in correct position in accordance with assigned radio channel.

START

Did GEN OVEN
alarm light No

Suspect faulty replacement unit,
DC voltage, wiring, or connector
problem. Refer to applicable

when unit was
plugged in

—# SD drawings and/or Maintenance
Support O&M Manual and/or
request technical support group
to isolate and clear problem

Is AGC switch
on AUTO

Yes

Yes

Check generator power
[TASR 1] and frequency

jack. Do not adjust
frequency at this time

Is power within

-13 to -5 dBm and
frequency within

the following limits:
+1 MHZ of Fc (6 GHZ)
+2 MHZ of Fc (11 GHZ)

Yes

@) to Sheet 2 @’

light still
\On /
Y

2 N MON [
[TASR 2] at GE (power and

[ )
Operate AGC
switch to AUTO
Is GEN OVEN No .L

Periodically
repeat Tests

frequency)

No

Has unit been Yes
plugged in for
10 minutes

No

SR 8-B—4400 Series RCVR CONV Unit Initial Check (Sheet 1 of 5)
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Is input to
RCVR CONV
known

No

Yes

Measure and
record P,
to RCVR CONV

(®)

'

Wait until Pjp
stabilizes to

\ J
Is Pyp stable
and within 10 dB
of the previously
recorded level

Yes

Y
Set the IF LEV
control to max CW
and measure Pg,¢

:

Does Pout fall

within the

acceptable operating
range shown in the
graph on Sheet 3 or 4

No

continue testing

Is fading
activity
suspected

Problem is in RF path
ahead of RCVR CONV

Receive End:
Antenna, Waveguide,
Preamplifier (silent
failure) and/or Filter
Networks

Transmit End:
Suspect filter networks,
waveguide, or antenna.

B!

Adjust
IF LEV to
max ccw

Yes

No Does POut

Suspect faulty replacement
unit, DC voltage, wiring,
or connector problem.
Refer to the applicable
SD drawing and/or
Maintenance Support O&M
Manual and/or request
assistance from technical
support group to isolate
and clear problem

drop by at
least 7 dB

Restore
IF LEV ADJ

It is helpful to determine if
the problem is present on
other receivers sharing the
waveguide. If so, suspect
problem in equipment common to
all receivers. If not, suspect
problem in equipment (RCVG or
TRMTG) that is channel
sensitive (i.e., RF filters,
isolator/ transducers, cables,
connectors, drop or insert
portions of circulators,
etc.). Use a systematic
replacement and remeasurement
technique to clear problem. If
necessary, refer to the
Maintenance Support O&M manual
and/or request assistance from
the technical support group to
isolate and clear problem.

to max cw

!

Read Instructions,
Replacement RCVR

CONR Unit Passes
Initial Check
Requirements (Sheet 5

SR 8-B—4400 Series RCVR CONV Unit Initial Check (Sheet 2 of 5)
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-
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ISS 2, AT&T 421-102-018

AGC ACTIVE ZONE

I

-I-ﬂl-

T

ACCEPTABLE OPERATING REGION

\\\\\\

Maximum IF P

out

RF Pin (dBm)

AGC ACTIVE ZONE
> aho -b'.‘.j
EXAMPLE: WITH Pry = -30 dBm;
PouT = -5 dBm IS ACCEPTABLE
Pour = -13 dBm IS NOT ACCEPTABLE
-0 -50 -40 -30 -20 -10

0 +5(MAX)

vs RF Pin for 4470( ) and 4471( ) Down-Converters

SR 8-B—4400 Series RCVR CONV Unit Initial Check (Sheet 3 of 5)
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+6 AGC ACTIVE ZONE

v | P

+2

0 \

-2 ACCEPTABLE OPERATING REGION
&
S -4 -
g s /
[ .
- -8

= - e el oo oo (e

-10 AGC ACTIVE ZONE

-12

-14

e > > o e a»
-16 EXAMPLE: WITH Py = -30 dBm;
/ PouT = -9 dBm IS ACCEPTABLE
-18 Pour * -15 dBm IS NOT ACCEPTABLE
[ ] L1 ] | ] 1
-70 -80 -50 -40 -30 -20 -10 0 +5(MAX)

Page 22

RF Pin (dBm)

Maximum IF P_  vs RF P_ for 4472( ) and 4473( ) Down-Converters

SR 8-B—4400 Series RCVR CONV Unit Initial Check (Sheet 4 of 5)
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INSTRUCTIONS
REPLACEMENT RCVR CONV UNIT PASSES INITIAL CHECK REQUIREMENTS

Procedure Was Referenced From Another Trouble Procedure

The status of the replaced unit at this point is usually adequate to continue most receiver
troubleshooting routines. This is especially true for those routines involving receiver IF level
or gain problems. Routines requiring temperature stabilization of the microwave generator
oven of the down-converter unit (when the GEN OVEN indicator is still lighted) should be
delayed until the GEN OVEN indicator goes off (see Final Generator Check). If this unit was
replaced because of directions in another procedure, return to the instruction that called for
the replacement (see Note 1). Generally, this will help to speed up troubleshooting receiver
alarms involving suspected down-converter problems (see Final Generator Check).

Note 1: Before returning to the referencing procedure, note the time that the down-converter
unit was replaced and then periodically check the GEN OVEN alarm indicator to ensure that it
goes off within the normal time period (see Note 2). If the alarm indicator does not go off,
DC voltage and/or wiring problems related to the down-converter unit may exist or the
replacement unit is defective. Isolate and clear this problem before proceeding further with
receiver tests. Follow the instructions given in the GEN OVEN ALARM tab.

Note 2: Normally, if the spare down-converter unit and microwave generator module were
stored at room temperature, the GEN OVEN indicator should go off within about 20 minutes.
If the replacement units were stored in a cold environment, the time for the indicator to go off

could be as long as 45 minutes.

Procedure Is Used Without Reference From Another Trouble Procedure

Wait for the GEN OVEN alarm to clear before proceeding further (see Notes 1 and 2). At
that point, or any time after, when the generator frequency is within +350 kHz of the center
frequency for 6-GHz systems or +700 kHz for 11-GHz systems, troubleshooting receiver IF
level related problems may normally continue. IF amplifier adjustments may also be made
when these conditions are satisfied. Other tests, such as adaptive slope equalizer
adjustments and checks, should generally be deferred until after the final microwave
generator frequency check and adjust.

Final Generator Check

For either of the above cases, the frequency and power of the microwave generator in the
down-converter should be checked and, if necessary, adjusted about 1 hour after the GEN
OVEN alarm indicator goes off. Do not try this sooner than 1 hour since, in general, the
oscillator should stabilize at its proper frequency with little or no adjustment. It is best to
follow the After Replacement instructions given in the GEN OVEN ALARM tab when this
procedure is used without being directed from another routine.

SR 8-B—4400 Series RCVR CONV Unit Initial Check (Sheet 5 of 5)
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Caution: THIS PROCEDURE 1S SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SVITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: IF AGC AMPL unit just installed.

With 'pushbutton set
to AUTO, is the MAN
indicator lighted

No

Suspect faulty replacement unit, DC
voltages, wiring, or connector problem
associated with the IF AGC AMPLIFIER
Yes unit. Refer to the applicable

SD drawing, Maintenance Support O&M
Manual and/or request assistance

from technical support group to
isolate and clear problem.

!

Perform Receiver . NQA//, Was original
IF Adjustments g IF AGC AMPL unit
[TASR 3] \\\ reinstalled

Yes

If this check was entered

from another procedure, return
to the reentry point recorded
when that procedure was left.
Otherwise, go to SR 1, START

SR 9—IF AGC AMPL Unit Initial Check
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THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SVITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: IF ADAPTIVE SLOPE EQL unit just installed.

) START

With pushbutton set Yes
to AUTO, is the EQL
OFF indicator lighted

No

Perform Adaptive Slope
Equalizer Manual and
Automatic Slope adjustment
procedures [TASR 8 and 9]

Suspect faulty replacement unit,

DC voltages, wiring, or connector
problem associated with the adaptive
equalizer unit. Refer to the
applicable SD drawing, Maintenance
Support O&M Manual, and/or request
assistance from Technical Support
Group to isolate and clear problem.

No Was original

ADAPTIVE SLOPE EQL
unit reinstalled

Yes

If this check was entered from
another alarm diagnosis/ trouble
isolation flowchart or test procedure,
return to the reentry point recorded
when that routine was left. Otherwise,
go to Condition Receiver/Update RADIO
DATA CARD Prior to Repair
Verification SR 1, START

SR 10—Adaptive Slope Equalizer Unit Initial Check
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Cautions: 1. THIS PROCEDURE 1S SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SWVITCHING OPERATION HAS BEEN PERFORMED.

2. DO NOT REPLACE ANY UNIT SUSPECTED OF SHORTING OUT THE

BATTERY SUPPLY VOLTAGE WHILE THE VOLTAGE IS APPLIED TO
THE TRANSMITTER/RECEIVER. THE CONNECTOR COULD BE DAMAGED

PREREQUISITES: 1. -24 V or -48 V input voltage does not meet requirements.
2. The circuit breaker tripped/fuse blown at battery distribution fuse bay.

Remove the TRMTR CONV
and the TRMTR PWR units

Is transmitter
equipped with
TWT amplifier

Disconnect battery
supply connector at
the lower right on
Transmitter Amplifier

Assembly

See Caution 2. Determine faulty unit
as follows: (See Caution 2)

Replace fuse or
reset circuit breaker (1)

Remove fuse or trip
circuit breaker
(2) Reinstall one of the

Did fuse blow units removed (or

or circuit Suspect a L —» reconnect power connector)
faulty unit (3) Reinstall fuse or reset

breaker trip

circuit breaker

(4) Repeat Steps 13 for each
unit. The unit that blows
fuse or trips circuit
breaker is bad. Replace
unit.

Disconnect battery
supply connector
from transmitter
shelf located near
the backplane for

the TRMTR CONV unit
(within shelf) ( Go to Sheet 2

See Caution 2.
Replace fuse or
reset circuit breaker

( Go to Sheet 2 ’

SR 11—Resolving Transmitter Shelf DC Input Problems (Sheet 1 of 2)
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Did fuse blow No Suspect problem
or did circuit in transmitter
breaker trip shelf or backplane

‘Yes

Suspect problem in
wiring and/or connector
between connector just
removed and TBl

v

Refer to the appropriate SD drawings
and/or the Maintenance Support O&M
Manual to determine the associated
wiring connectors and proper voltage
test points. Use this information and
possibly remove and/or replace shelf
to isolate and clear problem. If
necessary, request assistance from
technical support group

o :

Comment :
The DC input voltages
measured at power unit
test points should now
meet requirements

|

If the procedure was
entered from another
procedure, return to the
reentry point recorded
when that procedure was
left. Otherwise, go to
SR 1 START

SR 11—Resolving Transmitter Shelf DC Input Problems (Sheet 2 of 2)
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Cautions: 1. THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SWITCHING OPERATION HAS BEEN PERFORMED.
2. DO NOT REPLACE ANY UNIT SUSPECTED OF SHORTING OUT THE
BATTERY SUPPLY VOLTAGE WVHILE THE VOLTAGE 1S APPLIED TO
THE TRANSMITTER/RECEIVER. THE CONNECTOR COULD BE DAMAGED.

PREREQUISITES: 1. -24 V or -48 V input voltage does not meet requirements.
2. The circuit breaker tripped/fuse blown at battery distribution
fuse bay.

Remove the RCVR
PWR and RCVR CONV

units

See Caution 2.
"Replace fuse or
reset circuit

breaker

Determine faulty unit as
follows: (See Caution 2)

(1) Remove fuse or trip
circuit breaker

Did fuse blow
or circuit

Suspect a faulty (2)

RCVR PWR unit
or RCVR CONV unit

(3)

Reinstall RCVR PWR unit
Reinstall fuse or reset
circuit breaker

breaker trip

(4) Repeat Steps 13 for the
RCVR CONV unit. If fuse
blows or circuit breaker

Remove IF Filter trips, replace unit.

Basic Equalizer (RCVR)

and disconnect battery

supply connector from
receiver shelf (within

\

|

|

|

% shelf)

\ '
|

|

y
( Go to Sheet 2

See Caution 2.
Replace fuse or
‘ reset circuit

| breaker

!
CX=X0)

SR 12—Resolving Receiver Shelf DC Input Problems (Sheet 1 of 2)
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Did fuse blow No Suspect problem
or did circuit in receiver shelf
breaker trip or backplane

‘Yes

Suspect problem in
wiring and/or connector
between connector just
removed and TBI1 ‘

v

Refer to the appropriate SD drawing
and/or the Maintenance Support O&M
Manual to determine the associated
wiring connectors and proper voltage
test points. Use this information and
possibly remove and/or replace shelf
to isolate and clear problem. If
necessary, request assistance from
technical support group

@ o
Comment :

The DC input

voltages measured

at power unit test

points should now
meet requirements

'

If the procedure was
entered from another
procedure, return to
the reentry point
recorded when that
procedure was left.
Otherwise, go to

SR 1 START

SR 12—Resolving Receiver Shelf DC Input Problems (Sheet 2 of 2)
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Caution: THIS PROCEDURE IS SERVICE-AFFECTING

UNLESS THE PROPER MANUAL PROTECTION
SWITCHING OPERATION HAS BEEN PERFORMED.

Measure the DC PREREQUISITES: 1. 24 V or 48 V input voltage at RCVR PWR

input leads on
TB1 that feeds
the receiver

v

Is the following

requirement met: No
-20.0 V to -28.5 V
or

-42.0 V to -60.0 V

Yes

unit does not meet requirements.
2. The circuit breaker did not trip/fuse did
not blow at battery distribution fuse bay,

Suspect primary
power source oOr

interconnect wirin input voltage at

problem. Isolate

Recheck -24 V/-48 V

RCVR PWR unit

and clear problem ‘

Is the following
No/ requirement met:

Check for one of the following:

(1) Poor connection at terminal
block

(2) Poor connections
between RCVR PWR unit
and Receiver Shelf
(Remove and reinsert)

(3) Defective RCVR PWR unit

(4) Poor connection between
bay wiring and receiver
shelf (check battery supply
connector located behind
the IF FLT/BASIC Eql unit.
Isolate and clear problem

-20.0 V to -28.5 V
or
-42.0 V to -60.0 V

Yes

i

Comment :
The DC input
voltages measured
at power unit test
points should now
meet requirements

'

If this procedure was
entered from another
procedure, return to
the reentry point
recorded when that
procedure was left.
Otherwise, go to

SR 1 START

SR 13—Resolving DC Input Problems When Circuit Breaker and Fuse Did Not Blow/Trip
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SR 14—AIarm-Reborting Problem Diagnosis

Whenever an alarm is lighted on the centralized radio ALARM/ALARM AND METER unit, one
or more indicators on the circuit reporting the alarm should also be lighted. (See alarm-
reporting information under the STATION ALARM TROUBLE ISOLATION tab in this manual).
When an alarm exists and the associated indicators are not lighted on the reporting unit, a
failure in the alarm-reporting circuits within the reporting unit or the ALARM/ALARM AND
METER unit is most likely the cause. A DC voltage or an interconnecting circuit path
problem may also result in such a situation. '

The best way to isolate the problem is to check the alarm status signals coming to the radio
T/R centralized ALARM/ALARM AND METER unit from the various alarm-reporting units
mentioned above. This can be done by putting the radio alarm unit into an extender plug-in
unit. While in an extender, the access necessary to determine the state of the associated

alarm input signals is possible.

If the alarm status voltage at the ALARM/ALARM AND METER unit agrees with the faceplate
alarm indicator on that unit, the alarm unit is most likely operating properly. The discrepancy
is probably in the circuit reporting the false state or in the wiring path between it and the
alarm unit. If the status voltage at the input to the alarm unit does not agree with the
reporting unit indicator, the alarm-reporting discrepancy is probably due to a failure within the
alarm unit.

The Maintenance Support O&M manual and the applicable SDs provide the connection and
input pin status information necessary for this evaluation.

Once the alarm reporting discrepancy is resolved, return to the logic diagram that referenced
this procedure.
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Caution: THIS PROCEDURE 1S SERVICE-AFFECTING UNLESS THE PROPER
MANUAL PROTECTION SWVITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: IF COMBINER unit just installed.

START Suspect faulty replacement unit, DC

voltages, wiring, or connector problem
associated with the IF COMBINER

With pushbutton set

Yes unit. Refer to the applicable
to AUTO, is the MAN SD drawing, Maintenance Support O&M il
indicator lighted Manual, and/or request assistance
No from technical support group to
isolate and clear problem.

Measure and note both IF ‘l
Input power levels into No //, Was original
the IF COMBINER; note - IF COMBINER unit
which output (REG or DIV) ‘ \ reinstalled
is higher for later use

Yes

l <Go to Sheet 2 ’
On the IF COMBINER unit

disconnect the IF Input
cable to the ACTIVE
side and terminate IF IN

v

With pushbutton set to AUTO,
measure and note the IF output
level of the IF COMBINER unit

v

Does the output power versus \\\
the input power fall within No
the acceptable region shown
on graph in Figure 1 (Sheet 3)

Pes

Reconnect IF input cables removed
earlier and disconnect the other
IF input cable. Terminate IF IN

]

Measure and note
the IF output level

!

Does the output power versus

the input power fall within No
the acceptable region shown
on graph in Figure 1 (Sheet 3)

Yes

G}o to Sheet 2

SR 15—IF COMBINER Unit Initial Check (Sheet 1 of 3)
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SH2

Reconnect the IF
input cable

I

With both inputs
connected, measure
and note the IF
output power level
as P(out)

:

Is the difference between

this P(out) and the
with the highest input Go to Sheet 1

level (single input case)
between 0 and 6 dB

lYes

Reconnect normal bay cable
to the IF OUT jack of the
IF COMBINER Unit

If this procedure was entered

from another procedure, return
to the reentry point recorded

when that procedure was left.

Otherwise, go to SR1 START

SR 15—IF COMBINER Unit Initial Check (Sheet 2 of 3)
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F * INPUT TO SIDE NOT UNDER TEST
B : IS REPLACED WITH TERMINATION
+5-

of FARAAARKRS
o R e
ok exaeie 4 ‘?o’a‘a’aA‘A‘a”&‘”&.&t.A.AAAAAA‘A‘A
L P [
3 2 ¢ (-3 dBm)

Note: A PIN/POUT POINT
FOR EACH SIDE
MUST FALL IN CROSS-
HATCHED AREA OR
COMBINER IS DEFECTIVE

/ N N DN SRR DR N I U S W A R R R W DA R
-45 -40 -35 -30 -25 -20 -15 -10 -5 -0 +5 +10

REG OR DIV Pyy - dBm

EXAMPLE WITH PIN IF -7 dBm:
® POUT OF -12 dBm IS NOT ACCEPTABLE
® POUT OF -8 dBm IS ACCEPTABLE

* WYII Pgyt VS PI“ CHARACTERISTICS IN AUTOMATIC MODE WITH INPUT TO
REG OR DIV SIDE ONLY : :

SR 15—IF COMBINER Unit Initial Check (Note) (Sheet 3 of 3)
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Caution: THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE
( PROPER MANUAL PROTECTION SWVITCHING OPERATION

HAS BEEN PERFORMED.

PREREQUISITE: RCVR CONV unit just installed

START

Did GEN OVEN

alarm light No

Suspect faulty replacement unit,
DC voltage, wiring, or connector
problem. Refer to applicable SD

when unit was
plugged in

:
l

Check generator power
[TASR 1] and frequency

~

—$4 drawings and/or Maintenance
Support O&M Manual, and/or request
technical support group to isolate
and clear problem

}

[TASR 2] at GEN MON
jack. Do not adjust
frequency at this time

Is power within -4 to

. -14 dBm (6 GHz) and

( -4.5 to -16.5 dBm (11 GHz)
and is frequency within
the following limits:
1 MHz of Fc (6 GHz)
2 MHz of Fc (11 GHz)

o <

Yes

(o oreee )

Periodically
repeat Tests
(power and
frequency)

Theo

Has unit been
plugged in for
10 minutes

Yes

SR 16-A—4300 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 1 of 5)
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Is input to
RCVR CONV
known

Measure and
record Pin
to RCVR CONV

(®)

Yes

+

Is Pip No

1

Wait until Pjp
stabilizes to
continue testing

Is fading

greater than
26 dBm

Gently turn the IF LEV
ADJ control for each
receiver to a maximum
clockwise setting

!
(Go to Sheet 3 @D

activity
suspected

Problem is in RF path

ahead of RCVR CONV

Receive End:
Antenna, Waveguide,
Preamplifier (silent failure)
and/or Filter Networks

Transmit End:
Suspect filter networks,
waveguide, or antenna.

']

It is helpful to determine if the
problem is present on other receivers
sharing the waveguide. If so, suspect
problem in equipment common to all
receivers. If not, suspect problem in
equipment (RCVG or TRMTG) that is
channel sensitive (i.e., RF filters,
isolator/ transducers, cables,
connectors, drop or insert portions of
circulators, etc.). Use a systematic
replacement and remeasurement
technique to clear problem. If
necessary, refer to the Maintenance
Support O&M manual and/or request
assistance from the technical support
group to isolate and clear problem.

SR 16-A—4300 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 2 of 5)
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Measure the IF power level at
the REG IF OUT and DIV IF OUT
jack on the RCVR CONV unit.
Note power levels as REG and

DIV Pg.¢

Refer to Sheet 4 of space
diversity Pgo,¢ Vs. Pjp
requirements

Does Pout

at the REG and DIV IF
OUT jacks fall within
acceptable operating

range

T~

Perform the Radio
Receiver IF Combiner
Input Level Adjustment
procedure [TASR 11]

T

Read Instructions,
Replacement RCVR CONV
Unit Passes Initial
Check Requirements
(Sheet 5)

Periodically
repeat checking

Pout
TNo

Has unit been
plugged in for
10 minutes

l Yes

Suspect faulty replacement unit,
DC voltage, wiring, or connector
problem. Refer to the applicable
SD drawing and/or Maintenance
Support O&M Manual and/or request
assistance from technical support
group to isolate and clear problem

SR 16-A—4300 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 3 of 5)
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0
) 1RUHMENMIN
-8 \ ACCEPTABLE OPERATING REGI\
-0 aom oo oo av a> a - \\\N\\\L\\\\\\\
12 | ]
I~ NOTE: THESE REQUIREMENTS APPLY FOR
§ -18 - ] o MEASUREMENT ON REG OR DIV RF
~ IN TO IF OUT WITH NO RF INPUT
3 CONNECTED TO INPUT NOT UNDER
e -20 TEST
=
24 EXAMPLE: WITH PN = -28 dBm;
Pour = -10 dBm IS ACCEPTABLE, — |
Pour = ~16 dBm IS NOT ACCEPTABLE.
-28 \
-32 \
-36 \
-60 -56 -52 -48 -44 -3 -32 -28 -24 -20 -16 -12 -8 -4 1] +4
RF Pin (dBm)
Pout VS P;, Requirements for DR 6/11 4300 Series Space Diversity Receiver Down-Converters

SR 16-A—4300 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 4 of 5)
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INSTRUCTIONS
REPLACEMENT RCVR CONV UNIT PASSES INITIAL CHECK REQUIREMENTS

Procedure Was Referenced From Another Trouble Procedure

The status of the replaced unit at this point is usually adequate to continue most receiver
troubleshooting routines. This is especially true for those routines involving receiver IF level
or gain problems. Routines requiring temperature stabilization of the microwave generator
oven of the down-converter unit (when the GEN OVEN indicator is still lighted) should be
delayed until the GEN OVEN indicator goes off (see Final Generator Check). If this unit was
replaced because of directions in another procedure, return to the instruction that called for
the replacement (see Mote 1). Generally, this will help to speed up troubleshooting receiver
alarms involving suspected down-converter problems (see Final Generator Check).

Note 1. Before returning to the referencing procedure, note the time that the down-converter
unit was replaced and then periodically check the GEN OVEN alarm indicator to ensure that it
goes off within the normal time period (see Note 2). If the alarm indicator does not go off,
DC voltage and/or wiring problems related to the down-converter unit may exist or the
replacement unit is defective. Isolate and clear this problem before proceeding further with
receiver tests. Follow the instructions given in the GEN OVEN ALARM tab.

Note 2: Normally, if the spare down-converter unit and microwave generator module were
stored at room temperature, the GEN OVEN indicator should go off within about 20 minutes.
If the replacement units were stored in a cold environment, the time for the indicator to go off
could be as long as 45 minutes.

Procedure Is Used Without Reference From Another Trouble Procedure

Wait for the GEN OVEN alarm to clear before proceeding further (see Notes 1 and 2). At
that point, or any time after, when the generator frequency is within +350 kHz of the center
frequency for 6-GHz systems or +700 kHz for 11-GHz systems, troubleshooting receiver IF
level related problems may normally continue. [IF amplifier adjustments may also be made
when these conditions are satisfied. - Other tests, such as adaptive slope equalizer
adjustments and checks, should generally be deferred until after the final microwave
generator frequency check and adjustments.

Final Generator Check

For either of the above cases, the frequency and power of the microwave generator in the
down-converter should be checked and, if necessary, adjusted about 1 hour after the GEN
OVEN alarm indicator goes off. Do not try this sooner than 1 hour since, in general, the
oscillator should stabilize at its proper frequency with little or no adjustment. It is best to
follow the After Replacement instructions given in the GEN OVEN ALARM tab when this
procedure is used without being directed from another routine.

SR 16-A —4300 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 5 of 5)
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Caution:

THIS PROCEDURE IS SERVICE-AFFECTING UNLESS THE PROPER

MANUAL PROTECTION SVITCHING OPERATION HAS BEEN PERFORMED.

PREREQUISITE: RCVR CONV unit just installed

START

Did GEN OVEN
alarm light No

Suspect faulty replacement unit,
DC voltage, wiring, or connector
problem. Refer to applicable SD

when unit was
plugged in

] drawings and/or Maintenance
Support O&M Manual and/or request
technical support group to isolate
and clear problem

[

Is AGC switch
on AUTO

Operate AGC

¥

Check generator power
[TASR 1] and frequency

Is GEN OVEN
light still on

No

[TASR 2] at GEN MON
jack. Do not adjust
frequency at this time

(=)

Is power within -13
to -5 dBm (6 GHz) and
-13 to -5 dBm (11 GHz)
and frequency within
the following limits:
+1 MHz of Fc (6 GHz)
+2 MHz of Fc (11 GHz)

Yes

CGO to Sheet 2@)

Periodically
repeat Tests
(power and
frequency)

No

Has unit been
plugged in for
10 minutes

SR 16-B—4400 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 1 of 6)
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Is input to
RCVR CONV
known

No

Yes

ISS 2, AT&T 421-102-018

Measure and
record Pin
to RCVR CONV e

¥

Wait until Pgyt
stabilizes before
continuing testing

Problem is in RF path ahead of

L2

Is Pj, stable
and within 10 dB
of the previously
recorded level

lYes

Remove semirigid coaxial
cable from DIV RF IN on
the RCVR CONV and
terminate the port

/O

With Power Meter Connected
to REG IF OUT, rotate IF
LEV ADJ to max cw and then
max ccw, noting Poutat
each end of the range.

)

Reconnect the cable at
DIV RF IN and remove the
cable from REG RF IN and
terminate the port

y

Measure and note F,,, at
D1V IF OUT at each end
of the IF LEV ADJ range.

)
@ to Sheet 3 @

RCVR CONV

Receive End:
Antenna, Waveguide,
Preamplifier (silent failure)
and/or Filter Networks

Is fading
activity
suspected

Transmit End:
Suspect filter networks,
waveguide, or antenna.

:

It is helpful to determine if
the problem is present on other
receivers sharing the waveguide.
If so, suspect problem in
equipment common to all

receivers. If not, suspect
problem in equipment (RCVG or
TRMTG) that is channel sensitive
(i.e., RF filters, isolator/
transducers, cables, connectors,
drop or insert portions of
circulators, etc.). Use a
systematic replacement and
remeasurement technique to
clear problem. If necessary,
refer to the Maintenance
Support O&M manual and/or
request assistance from the
technical support group to
isolate and clear problem.

SR 16-B-—4400 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 2 of 6)
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When each IF LEV ADJ is
at max cw, does P,,t at
REG IF OUT and DIV IF OUT

Periodically

fall within the acceptable No repea?
. N N checking P
operating region shown in out
the But vs Pj, graph
(Sheet 4 or 5) | No
Has unit been
Yes plugged in for
10 minutes
When each IF LEV ADJ is l Yes
at max CCW, is Pout at
REG IF OUT and DIV IF OUT No Suspect faulty replacement unit,
at least 7 dB lower than DC voltage, wiring, or connector
when each IF LEV ADJ is problem. Refer to the applicable
at max CW SD drawing and/or Maintenance
Support O&M Manual and/or request
Yes assistance from technical support
group to isolate and clear problem

Restore each IF
LEV ADJ to max
CW position

Read Instructions
Replacement RCVR CONV
Unit Passes Initial
Check Requirements,
Sheet 6

SR 16-B—4400 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 3 of 6)
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+6
e AGC ACTIVE ZONE >
+4
+2 \
: \T\\\\\\\\\\\\\
-2 ACCEPTABLE OPERATING REGION
&
- -4
- s @ o o
2
e -6
w
- -8 AGC ACTIVE Z0ONE
\\\\\\\
-12
. o - O T
-14
EXAMPLE: WITH Ppy = -30 dBm;
-16 Y Pgur = -5 dBm IS ACCEPTABLE
PouT = -13 dBm IS NOT ACCEPTABLE
-18 I
-60 -50 ~-40 -30 -20° -10 0 +5(MAX)

RF Pin (dBm)

Maximum IF Pout vs RF Pin for 4470() and 4471() Down Converters

SR 16-B—4400 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 4 of 6)
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AGC ACTIVE ZONE

+6

L

+4

+
N

o

1
N

ACCEPTABLE OPERATING REGION

i
m

IF Pout (dBm)
IS

1
o«

-10

AL

AGC ACTIVE ZONE

-12

-14

-16

EXAMPLE: WITH Py = -30 dBm;

-18 |

/ Pyt = -9 dBm IS ACCEPTABLE
Pgyt = -15 dBm IS NOT ACCEPTABLE

A | IS AN NN IR AU NN B B

Page 44

-70 -60 -50 -40 -30 -20 -10 0  +5(MAX)

RF Pin (dBm)

Maximum IF P

out VS RF Pin for 4472() and 4473 Down Converters
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INSTRUCTIONS
REPLACEMENT RCVR CONV UNIT PASSES INITIAL CHECK REQUIREMENTS

Procedure Was Referenced From Another Trouble Procedure

The status of the replaced unit at this point is usually adequate to continue most receiver
troubleshooting routines. This is especially true for those routines involving receiver IF level
or gain problems. Routines requiring temperature stabilization of the microwave generator
oven of the down-converter unit (when the GEN OVEN indicator is stili lighted) should be
delayed until the GEN OVEN indicator goes off (see Final Generator Check). If this unit was
replaced because of directions in another procedure, return to the instruction that called for
the replacement (see Note 1). Generally, this will help to speed up troubleshooting receiver
alarms involving suspected down-converter problems (see Final Generator Check).

Note 1: Before returning to the referencing procedure, note the time that the down-converter
unit was replaced and then periodically check the GEN OVEN alarm indicator to ensure that it
goes off within the normal time period (see Note 2). If the alarm indicator does not go off,
DC voltage and/or wiring problems related to the down-converter unit may exist or the
replacement unit is defective. Isolate and clear this problem before proceeding further with
receiver tests. Follow the instructions given in the GEN OVEN ALARM tab.

Note 2: Normally, if the spare down-converter unit and microwave generator module were
stored at room temperature, the GEN OVEN indicator should go off within about 20 minutes. -
If the replacement units were stored in a cold environment, the time for the indicator to go off

could be as long as 45 minutes.

Procedure Is Used Without Reference From Another Trouble Procedure

Wait for the GEN OVEN alarm to clear before proceeding further (see Notes 1 and 2). At
that point, or any time after, when the generator frequency is within +350 kHz of the center
frequency for 6-GHz systems or +700 kHz for 11-GHz systems, troubleshooting receiver IF
level related problems may normally continue. IF amplifier adjustments may also be made
when these conditions are satisfied. Other tests, such as adaptive slope equalizer
adjustments and checks, should generally be deferred until after the final microwave

generator frequency check and adjustments.

Final Generator Check

For either of the above cases, the frequency and power of the microwave generator in the
down-converter should be checked and, if necessary, adjusted about 1 hour after the GEN
OVEN alarm indicator goes off. Do not try this sooner than 1 hour since, in general, the
oscillator should stabilize at its proper frequency with little or no adjustment. It is best to
follow the After Replacement instructions given in the GEN OVEN ALARM tab when this
procedure is used without being directed from another routine. :

SR 16-B —4400 Series Space Diversity RCVR CONV Unit Initial Check (Sheet 6 of 6)
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Caution: This procedure is service-affecting unless the proper manual
switching operation has been performed.

PREREQUISITE: RCVR CONV IF Output is withig 3 dB of RADIO DATA CARD value.
IF AGC AMPL IF input is bad.

Is exact IF Output
level(s) (REG and/or
DIV) of RCVR CONV
unit known.

No

Measure and note REG
and/or DIV IF Output
levels of the RCVR
CONV unit

T

Fes

Measure and note power
level(s) at Point B,

Figure 4

Determine and note
the loss between the
two measured points.

]

Using Table C (Figure
4), calculate 'the
expected losses of
the equipped

networks and cables.

¥

Is the difference
between the calculated
and measured losses

within the accumulated
tolerances given in

Table C
l’No

Suspect faulty
equalizer, bay cable,
DADE cable, or
connector problem
between the output of
the RCVR CONV unit
and the input to the
IF COMBINER unit

Note:
The defective equipment may also be
determined by monitoring for the

proper level and externally substituting

equivalent spare units and/or cables

Go to Sheet 2

Remove plug-in to gain access
to internal networks, and use
point-to-point measurement
technique to isolate and clear
IF loss problem. Refer to
Table C (Figure 4) for expected
loss values and Figure 5 or 6
for examples of different
equalizer configurations

(See Note)

Reconnect all
bay cables and
recheck IF
input to IF
AGC AMPL unit

SR 17—Resolving Space Diversity Receiver IF Loss Problem (Sheet 1 of 3)
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Is IF
input level
now good

(Go to Sheet 3
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On the IF COMBINER unit,
disconnect the IF Input

cable to the ACTIVE side
and terminate IF IN

v

With pushbutton set to AUTO,
measure and note the IF output
level of the IF COMBINER Unit
(Point C, Figure 4)

T

Does the output power versus

the input power fall within No
the acceptable region shown
in Figure 7

IYes

Has the IF

COMBINER unit No
been replaced

Replace the IF
COMBINER unit

once
lYes

Reconnect IF input cables removed
earlier and disconnect the other
IF input cable. Terminate IF IN

y

Measure and note the
IF output level

'

Does the output power versus
the input power fall within No
the acceptable region shown
in Figure 7
‘Yes

Reconnect the IF
input cable

.

With both inputs connected, measure and
note the IF output power level as P(out)

'

Is the difference between this
P(out) and the measured output No

Suspect faulty replacement
unit, DC voltages, wiring, or
connector problem associated
with the IF COMBINER. Refer to
the applicable SD drawing,
Maintenance Support O&M Manual,
and/or request assistance from
technical support group to
isolate and clear problem

level within the highest input
level (single input case)
between O and 6 dB

lYes

Reconnect normal bay cable
to the IF OUT jack of the Go to Sheet 3
IF COMBINER unit

SR 17—Resolving Space Diversity Receiver IF Loss Problem (Sheet 2 of 3)
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Was the IF
COMBINER unit
replaced

Yes

Recheck the IF
input to the IF
AGC AMPL unit

Measure and note
power level at
Point D, Figure 4

!

Determine and note the loss
between point D and the

IF OUT of the IF COMBINER
unit noted earlier

¥

Using Table C (Figure
4), calculate the
expected losses of
the filter equalizer
and cables.

T

Is the calculated
loss withint 1 dB of
the measured loss

lNo

Suspect faulty IF
filter, basic equalizer,
or cable/connector

'

Yes

Remove plug-in to gain

Remove inter-connecting
cable and measure loss of
units individually. Refer
to Table C (Figure 4) for
expected loss values and
Figure 8 for measurement
points. Isolate and clear
loss problem, (See Note)

access to internal networks.

Reconnect all bay
cables. Set all
pushbuttons to AUTO
and recheck IF input
to IF AGC AMPL unit

Is IF input
level now
good

Note:

Illogical result,
recheck reason for
using this procedure
and if correct
return to START

The defective equipment may also be determined by
monitoring for the proper level and externally substituting

equivalent spare units and/or cables

Is the IF
input level
now. good

No

Yes

|

If this procedure was
entered from another
procedure, return to
the reentry point
recorded when that
procedure was left.
Otherwise go to

SR 1 START

SR 17—Resolving Space Diversity Receiver IF Loss Problem (Sheet 3 of 3)
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MEASURE AT
END OF CABLE

4375A LINEAR DELAY
EQUALIZER

o
o

MAN

IF out

Q

[5)

WY 11
IF COMBINER

REG
Q AcTIVE
oIV
Q ACTIVE

REG
LPH IN

REG
LPW IN

o
®

AUTO
MAN

MEASURE AT
END OF CABLE

—0©

MEASURE AT
END OF CABLE

A ¥

Nid

YJ102 04
ADAPTIVE [ IF AG
SLOPE EQL

IF IN

QD .

[8]

4376F IF FILTER
AND BASIC EQUALIZER

43781 1

MEASURE AT
END OF CABLE

Tol

ISS 2, AT&T 421-102-018

TABLE C
TYPICAL IF UNIT LOSSES
) INSERTION
CODE LOSS (dB) at
70 MHz
LINEAR DELAY EQUALIZER (0.5 dB)
2001A 1.1
2001B 1.1
2001C 1.7
2001D 1.2
2001E 1.7
2001F 1.4
20016 1.4
2001H 0.38
2001J 1.5
2001K 0.43
2001L 1.5
2001M 0.57
2001N 3.2
2001P 0.7
BASIC EQUALIZER (0.5 dB)
2002C 4.4
2002D 4.1
2002G 5.6
IF FILTER (0.5 dB)
1603B 7.0
CABLES (dB per 100 ft)
KS-19224,L2 6.0 .6
731B 3.0 .3
728B 2.2 .22

Figure 4-Receiver Shelf With Space Diversity

Page 49




AT&T 421-102-018

<EQL 1>
REG

@

<EQL 3>
DIV

DIV IF IN

/ (LEFT JACK)

REG IF IN
(RIGHT JACK)

FOUR MOUNTING SCREWS
REMOVED OR INSERTED
ON BACK SIDE OF BOARD
L\fREGULAR RECEIVER)

If OUT (REG)

FOUR MOUNTING SCREWS

REMOVED OR INSERTED

ON BACK SIDE OF BOARD
\\:DIVERSITY RECEIVER)

IF out

A. ONE EQUALIZER EQUIPPED
PER RECEIVER

OR

(DIV)

DIV IF IN

<EQL 2>
REG

i

<EQL >
REG

<EQL 4>
DIV

ormo

<EQL 3>
DIV

(LEFT JACK)

REG IF IN

(RIGHT JACK)
SIX MOUNTING SCREWS
REMOVED OR INSERTED

ON BACK SIDE OF BOARD
(REGULAR RECEIVER)

REG IF 0UY

SIX MOUNTING SCREWS
REMOVED OR INSERTED
ON BACK SIDE OF BOARD
(DIVERSITY RECEIVER)

DIV IF

out

B. TWO EQUALIZERS EQUIPPED
PER RECEIVER

Figure 5-Space Diversity Receiver Linear Delay Equalizer, Side View
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EXISTING EXISTING REGULAR
DIVERSITY IF IN CABLE
IF IN CABLE /
\
DIV
MINI-COAX & IF IN (LEFT JACK)
}‘\REG

IF IN (RIGHT JACK)

con\
CABLE TIES \

AND

STICK DOHNSK

| o REG IF
ouT

EXISTING*

MOUNTING

BRACKET

DIV IF

\_ out
A. NO EQUALIZER EQUIPPED MINI- .
COAXIAL IN DIVERSITY IF PATH * USE HARDWARE REMOVED
FROM EXISTING CABLE
ASSEMBLY TO MOUNT
CONNECTOR ON MINICOAXIAL
MINICOAXIAL EXISTING REGULAR COIL TO BRACKET

IF IN CABLE

COIL
\ /

DIV
( IF IN (LEFT JACK)

REG

(( IF IN (RIGHT JACK)

<EQL 1>\
REG IF
] ,OUT

CABLE TIES © <EQL 2 X

AND Z

STICK DOWNS 1T ' NS EXISTING

DIVERSITY

o IF IN CABLE

*EXISTING o <EQL 4> °

MOUNTING 0 ol <EqL 3> < ov 1F out

BRACKET ouT

B. FOUR EQUALIZERS EQUIPPED MINI-
COAXIAL IN DIVERSITY IF PATH

Figure 6-Space Diversity Receiver Linear Delay Equalizer Equipped With Minicoaxial
DADE Cable _
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Pw‘r‘d&"
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-20

-25 p(/

-30

-35

TAAN NN/
- c’o’z’(s:::::::::&:::tzfz
AR A ‘QQQ‘Q, K2ARRAERENXX
""""" v

* INPUT TO SIDE NOT UNDER TEST
IS REPLACED WITH TERMINATION

P 1

. EXPECTED
4" uax PIN
(-3 daBm)

Note: A PIN/POUT POINT
FOR EACH SIDE
MUST FALL IN CROSS-
HATCHED AREA OR
COMBINER IS DEFECTIVE

i | [ '3 ] 1 1 1 1 1 i 1 1 I | A J

-45

-40 -35 -30 -25 -20 -15 -10 -5 -0 +5 +10
REG OR DIV Py - dBm

EXAMPLE WITH PIN IF -7 dBm:
® POUT OF -12 dBm IS NOT ACCEPTABLE
® POUT OF -8 dBm IS ACCEPTABLE

* WYII Pgyt VS Pyy CHARACTERISTICS IN AUTOMATIC MODE WITH INPUT TO
REG OR DIV SIDE ONLY

Figure 7-IF Combiner P, , Versus P, (Note)

out
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( ' TWO MOUNTING
, SCREWS

MEASUREMENT POINT [
{ AT IF FILTER JACK,
NOT END OF CABLE IF FILTER
~~ v
. B{ P2 pifp [l
TWO Z
. MOUNTING e MEASUREMENT POINT
SCREWS < R (END OF CABLE)
(” gl BASIC EQUALIZER
: IF
MEASUREMENT P1 wr
POINT AT END
OF CABLE — | MEASUREMENT POINT
\,
Sd

TWO MOUNTING
SCREWS

Figure 8-IF Filter and Basic Equalizer, Side View
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Caution: This procedure is service-affecting
unless the proper switching operation
has been performed.

PREREQUISITE: Received IF-to-IF Slope measurement did not meet requirement
Note:

START
When a plug-in unit contains more

Comment : )

This procedure checks the than one network, first sweep

slope of each individual the plug-in and the?, ‘f

unit to determine the problem necessary.‘reToYe plug-in and
sweep the individual networks.

¥

If not previously done, condition
the analyzer at the nominal input
level for the unit being tested,
centered at 70 MHz and with a
total sweep width of 34 MHz
(i.e., s 17 MHz). Adjust the trace
to be flat at the + and -17 MHz

end points.

Using Table D, sweep through each
plug-in unit to determine the

defective unit (see Note).
Remember to adjust the applied Suspect ipternal and/or external cables/
swept signal to the nominal input connectors or possible defective spares,
level for each unit being tested. especially the IF AGC AMPL unit. Sweep
entire receiver and substitute equivalent
‘ cables and/or spares while monitoring for
Was a defective unit No proper §lope. If necessary refer ?o the
found and replaced appropriate SD drawings and/?r Malnte?ance
Support O&M manual to determine associated
Alxes wiring, connections, and proper voltage test
. points. Use this information to isolate and
Repeat Receiver IF to clear problem. If necessary, request
IF Amplitude Response assistance from Technical Support_Group.
Check [TASR 7] Once problem is resolved, go to

Jres

Were all

requirements
met

No Have all units been \\ No
tested individually /

If this procedure was entered

from another procedure, return
to the reentry point recorded

when that procedure was left.

Otherwise, go to SR 1 START

SR 18—Resolving Space Diversity IF Slope Problem (Sheet 1 of 2)
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TABLE D
TYPICAL IF UNIT SLOPE
SLOPE
CODE (dB) at
70 £12 MHz
LINEAR DELAY EQUALIZER
20014 <0.1
2001B 0.1
2001C 0.1
2001D <0.1
. 2001E <0.1
; 2001F <0.1
20016 <0.1
2001H <0.1
20013 <0.1
2001K <0.1
2001L <0.1
2001M <0.1
2001N <0.2
2001P <0.1
BASIC EQUALIZER
2002C <0.2
2002D <0.2
20026 <0.2
IF COMBINER °.
wyir | <0.2
IF FILTER
16038 | <0.2
IF AGC AMPL *
YJ104B | <0.2

* Operate the AUTO/MAN
pushbutton to MAN when
testing unit.

t Sweep through the active
input and disconnect the
nonactive input when
testing unit.

SR 18—Resolving Space Diversity IF Slopé Problem (Sheet 2 of 2)
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