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Warning: To prevent ESD (electrostatic discharge) damage to a unit, ensure all
ESD precautions are followed.

TRANSMITTER RFOUTPUT POWER CONTROL AND MONITORING

For satisfactory digital performance, the REY power level at the output ol the power
amplificr must be held within a narrow operating range. A fransmitter RE PWR abarm s
activated whenever there is a high probability that the transmitter is operating outside this
power range or s operating with poor performance. Several indicators of transmitter
performance are used to trigger an RI® PWR alarm. For effective trouble diagnosis, an
understanding of these indicators and how they are activated is important.

The radio transmitter 1I° and RIS gain stages are equipped with ALC (automatic level
control) circuits. When all transmitter components are working normally, these ALC
circuits act to hold the output power nearly constant by compensating for IF input level
variations and gain variations in transmitter modules due to aging and cnvironmental
changes.  The main transmitter ALC loop includes the up-converter and TWT power
amplifier stages. The optional TF PREDISTORTIER unit, which, when used, precedes the
up-converter and TWT power amplifier, has an internal ALC civeuit that compensates for
variations in input signal level to maintain a near constant output.

I'or the main ALC loop, an external ALC NETWORK unit located at the output of the TWT

power amplilier generates the loop control signal and performs the monitoring and RIS PWR
alarm funetions,

AUTOMATIC LEVEL CONTROL FUNCTION

An R detector cireuit generates a voltage that is proportional to the RIS output power, The
voltage from the RIS detector cireuit is differentially compared with a reference voltage,
Aflter amplification, this difference, or error voltage (ALC V), is processed by additional
driver shaping c¢ircuits to become the ALC loop control voltage. The control voltage
(nominally -5 V) is used to control the gain of an [ amplifier in the TF seetion of the up-
converter unit. When working properly, the ALC loop functions to hold the ALC Y crror
voltage at essentially 0 volts. Since the reference voltage is adjusted on the basis ol the
desired RIY output power, the ALC loop thus acts to hold the RE output power nearly
constant by holding the ALC V error voltage close to 0 volts. The loop awtomaticatly adjusts
the up-converter TF gain to compensate for changes in the TF input level to-the up-converter,
for gain changes in the internal RIF stages of the up-converter, and for gain changes in the
TWT power amplilier.

TRANSMITTER REF OUTPUT MONITORING AND PERFORMANCE
INDICATORS '

For alarm purposes, the ALCYY error voltage is monitored with the NLC NETWORK unit,
When this voltage is ontside preseribed Timits, the ontput power is oulside of preseriboed
limits and o PWR OUT-OF RANGE alarm is triggered on the faee of the NLCNETWORK
unit.

The ALC NETWORK: unit is also equipped with an ONZOFI® switeh that, when off, disables
the ALC loop by foreing the ALC loop control valtage to o lised Tevel at the inpat to the up
converter unit (midrange of variable gain stage of up-converter). When (he switeh is in the
OFF position, an ALC OFEF indicator lights. This switeh position is used when o manual
ain adjustment is made on the transmitter using the 119 LEV adjustment on the up-
converter., ’
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IFor cither a PWR OUT OF RANGE or ALC OFF condition, a common RF PWR alarm
status signal is generated and sent to the centralized ALARM/ALARM AND METER unit.
The RIF PWR alarm will also be generated when the PREAL indicator on the TWT POWIR
SUPPLY CONTROL unit is activated. The PREAL indicator is activated when the TWT
helix current is considered to be too high. A high helix current is an indication of excessive
beam defocusing within the TWT. The TWT PREAIL activates the transmitter RE PWR
alarm to alert maintenance personnel that the performance of the transmitter may he
degraded to the point that TW'T replacement is necessary.

SOURCES OF A TRANSMITTER RF PWR ALLARM
The transmitter RE PWR alarm is normally caused by one of the followinys:
o ML switeh on the ALC NICTWORK unit isx operated to the OFIF position (ALC O
indicator Hghted)
o ON/OFI switeh on the TWT CONTROL unit_is operated the OFF position ¢\ indicator
lighted)
o TRANS/STBY switch on the TWT CONTROL unit is operated to the STBY position (A€
indicator lighted)

o 1" input level to the radio transmitter is high or low

o RIFinput level to the TWT AMPL unit is high or low

e TWT is on preheat evele (ON indicator on TWT CONTROL unit not lighted)

o TWT cathode current is too low (ON indicator on TWT CONTROI, unit not lighted)

o TWT helix current is too high (PREAL indicator on TWT CONTROL unit lighted)

o TWT POWER SUPPLY unit is shutdown (AL indicator on TWT CONTROL unit lighted)

o [IF PREDISTORTIER unit, TRANSMITTER UP CONV & MWV GEN anit, TWT AMPL
unit, TWT POWIER SUPPLY unit, or ALC NISTWORK anit has failed.

REF PWR ALARM-REPORTING PROBLEMS DIAGNOSIS

Whenever the REF PWR alarm s lighted on the radio ALARMSALARM AND METER unit,
the ALC OFI and/Zor the PWR OUT OF RANGE indicator on the associated ALC
NITWORK unit or the PREAL indicator on the TWT POWEKR SUPPLY CONTROL unit
should also be lighted. (See alarm-reporting information under the " Station Alarm Trouble
Isolation™ tab in this manual). When an RF PWR alarm exists and the above indicators are
not lighted, a fuilure in the alarm-reporting cireuits within one or more of the above units or
the ALARM/ALARM AND METER unit is most likely the cause. A de voltage or an
interconnecting cireuit path problem may also result in such a situation.

The best way to isolate the problem is to check the alrm status signals coming to the radio
T/R centralized ALARMZ/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. :

I the alarm status voltage af the ALARMZALARM AND MIEETER unit agrees with the REFF
PWR alarm indicator on that unit, the alarm anit is most likely operating properly. The
diserepaney is most likely in the civenit reporting the false state or in the wiring path
hetween it and the alarm unit, 1 the status voltagre al the input to the alarm unit does not
agree with the RIS PWR indicator, then the abiorm-reporting diserepaney is most likely due to
a Tailure within the alarny unit.

Copyright  19ss NTRT

M Rights Reserved Page 3




AT&T 421-105-033

The Maintenance Support O&M Manuad and the applicable 8D drawings provide the
connection and input pin status information necessary for this evaluation,

Return to MR 1ED when the alarm-reporting diserepaney problem is resolived.

ISSUING ORGANIZATION

Published by the AT&T Documentation Management Organization,
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PREREQUIS

ITES: I.

ALARM/ALARM AND METER unit.

2. All switches set to
normal positions.

TRMTR-RF PWR indicator lighted on the radio

Did the TRMTR-RF

ISS 2, AT&T 421-105-033

Is the ALC OFF -
indicator on Yes ir;pﬁﬁéwgkéaulty Go to MSR 1|y PWR indicator on
the ALC NETWORK o START the atarm unit
. unit
lighted clear
No No
Is the AL Is the PREAL
Is EQQ.P“B OUT OF Yes indicator on the Yes indicator on the Yes
RANGE indicator : TWT POWER SUPPLY TWT POWER SUPPLY :
on the ALC ‘CONTROL unit CONTROL unit
NETWORK lighted | ighted ] ighted
No {No &No
Suspect a bad Suspect a Suspect
IF input or defective TWT defective
defective POWER SUPPLY TWT AMPLIFIER
transmitter unit unit unit
Go to MSR 2 Go to MSR 3 Go to MSR 4
START START START
| ]
:: y
Did the TRMTR-RF
PWR indicator on Yes
the alarm unit
: clear
[ No
Is PRFAL indicato Suspect defective Did the TRMTR-RF
on the TWT POWER YOS |TWT AMPLIFIER unit Go to MSR 5 PWR indicator on
SUPPLY CONTROL. or TWT POWER START the alarm unit
unit lighted SUPPLY CONTROL unit clear
<:>________*q]m [ No

Suspect a failure in the

alarm reporting circuitry.
Refer to "RF PWR Alarm-
Reporting Problems Diagnosis”
located in the preface material
of this section. Isolate and
clear problem

Did the TRMTR-R
PWR indicator on

the alarm unit

F

\ e
/

clear
&iNo

Repeat this
flowchart from
START

MR 1 —Transmitter RF PWR Alarm Diagnosis

Copyright
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Condition
Transmitter
for Repair
Verification

Go to SR 1
START
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CAUTION: THIS PROCEDURE IS SERVICE AFFECTING
UNLESS THE.PROPER MANUAL PROTECTION

SVITCHING OPERATION HAS BEEN
PERFORMED.

PREREQUISITE: ALC OFF indicator lighted on

the ALC Network unit with switch
set to ALC ON position

( START )

Replace the ALC
NETWORK unit

Perform "ALC
NETWORK Unit
Initial Check"
[SR 6]

O—

i

Calibrate the
RF MON port
[TASR 10]

©

Perform "Transmitter
RF Output Power
Adjustment” [TASR 4]

&—

( Return to MR l)

MSR 1 —ALC Switeh Indicator Problem Diagnosis

‘ Copyright 1986 NTET
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( START )

Measure power level
at ALC-RF MON jack
[TASR 3]

O—

ISS 2, AT&T 121-105-033

CAUTION: THIS PROCEDURE IS SERVICE AFFECTING
UNLESS THE PROPER MANUAL PROTECTION
SWITCHING OPERATION HAS BEEN

PERFORMED .

~ PREREQUISITE: PWR OUT OF RANGE indicator lighted on the

Is power level

within £0.3 dB Yes
of RF MON OUT

value recorded on

DATA CARD plug-in

Suspect failure of
alarm reporting
circuits in ALC
NETWORK. Replace unit

No

Set ALC switch
to OFF

ALC NETWORK unit.

Perform "ALC Network
Unit Initial Check"
[SR 6}

Is power level
within 6 dB

of recorded RF
MON OUT value

Yes

With ALC switch set to
OFF, try adjusting the

IF LEV ADJ control on the

TRMTR CONV unit to with
t0.1 dB of the recorded
RF MON OUT value

Was ‘
adjustment

in
successful

No

No

s
Suspect manual gain
adjustment problem
is caused by bad IF
input or faulty
transmitter unit

4

Is the IF input

level to the No

TRMTR CONV unit

Go to SR 2
START

known to be good

Yes

Go to SR 3
START

®

extinguished

Is PWR OUT of \ No
RANGE indicato://

Yes

Calibrate the RF MON
port of ALC -NETWORK
[TASR 10]

Suspect ALC LOOP
maladjustment
or malfunction

Perform the
"Transmi tter RE
Output Power

Ad justment”
procedure
[TASR 4]

F pe——

(:#olurn to MR i(::é:)

MSR 2—Transmitter Qutput Power Problem Diagnosis
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( START )

Perform "TWT Power
Supply Evaluation”
procedure [TASR 14-2]

- (®—

Did Power No
Supply unit
pass test

Yes

Suspect faulty TWT
AMPLIFIER unit.
Replace unit.

(See NOTES 1 and 2)

(O)—-

Perform "TWT
Amplifier Unit
Initial Check™ |SR 8]

CAUTION: THIS PROCEDURE IS SERVICE AFFECTING
UNLESS THE PROPER MANUAL PROTECTION
SWVITCHING OPERATION HAS BEEN
PERFORMED .

PRERFQUISITE: PWR QUT OF RANGE indicator lighted on the
ALC NETWORK unit and AL indicator lighted
on the TWT POWER SUPPLY CONTROL unit.

NOTES:

1. If installing a new TWT amplifier unit, record
the Ih and Ik numbers found on the side label
and if unit tests okay, update DATA CARD plug-in.
2. After replacement, reconnect dummy load  test cable
to the power supply for further testing.

Suspect faulty TWT "
. Perform "TWT Power
POWER SUPPLY unit. Supply Unit Initial

Replace unit. [ "
(See NOTE 2) Check" [SR 7]

O—

Comment :
The AL indicator shouid
now be extinguished

Perform "Transmitter
RF Qutput Power
Adjustment” procedure

[TASR 4]

F—-

Comment :
The PWR OUT OF RANGE
indicator should now
he extinguished

(Return to MR l@)

MSR 3—=TWT Amplificr and/or TW'T Power Supply Problem Diagnosis

Page 8
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( START)

Press then release the
RESET pushbutton on the
TWT POWER SUPPY & CONTROI.

unil. Wait abhout 60 seconds

before proceeding

O—

7

Did the AL
indicator
extinguish

and remain off

Yes

s

Is the PREAL
indicator
still lighted

No

See WARNING. Measure
TWT Helix Current
(Th) [TASR 11]

[s Th value
close to 2.2 ma
(i.e., greater
than 2.1 ma)

No

(Go’to Sheet 2 @)

No

Yes

ISS 2, AT&T 421-105-033

VARNING: TO PREVENT DAMAGE, DO NOT USE PROBES
WITH METAL TIPS LONGER THAN ONE-HALF
INCH VHEN MEASURING AT Ik AND Ih TEST
POINTS.

CAUTION: THIS PROCEDURE IS SERVICE AFFECTING
UNLESS THE PROPER MANUAL PROTECTION
SWITCHING OPERATION HAS BEEN
PERFORMED. ‘

PREREQUISITES: 1. PWR OUT OF RANGE indicator lighted

on ALC NETWORK unit. :

2. PREAL and AL indicators BOTH lighted
on TWT POWER SUPPLY & CONTROL unit.

Suspect faulty
TWT AMPLIFIER

/"Go to MSR 3
Y START
SUPPLY _

and/or TWT POWER

/Go to MSR 5
P START

| and/or TWT Power Supply

TWT Amplifier may be
approaching end-of-life
(typically 4 to 5 years) | |

may be defective.
Recommend replacement

MSR 4A—TWT Pre-Alarm Problem Diagnosis—Both PREAL
and AL indicators lighted (Sheet 1 of 2)

Copyright s ATET
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Comment :
TWT shutdown most
likely due to
transients. See note

:

See WARNING (Sheet 1).
Measure and adjust if
necessary, TWT Beam

current (Ik) [TASR 12}

Was Ik adjustable
to within ¢2 ma
of recorded

value

Yes

NOTE: TWT shutdown due to transcients
is unlikely unless the TWT

Amplifier is at

the end-of-life

period (typically 4 to 5 years)
or if helix is damaged or open
(this would cause low TWT gain
or cause the TWT to go through
its cycling routine).

TWT Amplifier may

be approaching
end-of-life and/or
TWT Power Supply

may be defective.
Recommend replacement

_/ Go to MSR 3
- -START -

Perform "Transmitler
RIF Qutput Power
Adjustment” procedure
[ TASR 4]}

O——os

Comment :
The PWR OUT OF RANGE
indicator should now

be extinguished

( Return to MR l(::) )

MSR 4—TWT Pre-Alarm Problem Diagnosis—Both PREAL

and AL indicators lighted (Sheet 2 of 2)
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WARNING: TO PREVENT DAMAGE, DO NOT USE PROBES
WITH METAL TIPS LONGER THAN ONE-HALF
INCH VHEN MEASURING AT Ik AND Ih TEST
POINTS.

CAUTION: THIS PROCEDURE IS SERVICE AFFECTING
UNLESS THE PROPER MANUAL PROTECTION
SWITCHING OPERATION HAS BEEN

PERFORMED .
PREREQUISITES: 1. PREAL indicator lighted on TWT POWER
(START) SUPPLY & CONTROL unit.

2. PWR OUT OF RANGE indicator on
- ALC NETWORK unit may or may not be

See WARNING. Measure lighted.
TWT Helix Current NOTE:
(Ih) [TASR 11] |. After replacement, reconnect dummy load

test cable for further testing.

Suspect faulty
Is Ih value No TWT AMPLIFIER Go to MSR 3
less than 2.2 ma and/or TWT POWER 3 START

SUPPLY

Yes

Suspect faulty
alarm circuits in-
TWT POWER SUPPLY.
Replace unit.

(See NOTE) .

Perform "TWT Power
Supply Unit Initial
Check" [SR 7}

O———

Perform "Transmitter
RF Output Power
Adjustment” procedure
[TASR 4]

Geturn to MR 1@)

MSR 5—=TW'T Pre-Alarm Problem Diagnosis—Only
PREAL Indicator Lighted

Capyright 1956 T&T”
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