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GENE] AL INFORMA~l9.N

SECTION 1
GENRRA L INFORMATION

1-1. INTRODUCTION

This instructionb.ook contains installation. operation,
maintenance,.andparts~ation for the ues single band

, SATELLtmi[ll:BANDUPCONVER1ER, manufactured
by COMSAT-'-Rst, Anghel Laboratories, Rockaway, New
Jersey, .1

1.•2.. P.0SEO~··EQUIPMENT
~.

Tlfedik:S -upconverter is a fully synthesized
4~~v~1having an input IF frequency of7D (140) MHz
an,~~tg,tg'the Ku band output RF frequencies in up to
lr~~s~ 'ltincorporates extensive monitor and control
fti;fi(!ti61i1tbatare accessible from the front panel as well as

.tHl!dlfght1l:~remote RS-422 bus. The ues upconverter is
~'ih:an enclosure destined tor mounting in a standard
E!A 19-inch rack, requiring a 1.75-inch" high vertical
spac'e.

1-3. SPECIFICATIONS

The specifications for the UCS upconverter are listed
-inTable 1-1. Mechanical dimensions for the unit are
shown in Figure 2-1.

1-4. CONTROLS AND INDI.~ATORS

A11the operating controls and indicators for the ues
upconverter are located on the fro t and rear panels. The
front panel is depicted in Figure 1~1and incorporates, from
left to right, a model number lapel, a two-line alpha-
numeric backlit LCD display, a re~ LED summary alarm
indicator, a tactile-feedback keyp d, an IF monitor Jack'
(BNe), an RF monitor jack (SMA) and the optional power
switch (8 1) location. When the unit is powered on, the LCD
display indicates power on condition bydisplayingthernajor
operating parameters. The varioi s monitor and control
functions are accessed by using the rwo MENU keys onthe
keypad, Fur-detailed operating instructions, refer to Section
3-2 .

The rear panel is depicted in Figure 1-2 and incorpo-
rates, from left to right, the power switch (S I), the power
connector with fuse holder (J1), the forced air outlet,
remote monitor and control connectors (J4, J5 and 16),
chassis ground, the RF output con ector (13), the IF input
connector (J2) and an optional ex ernal Reference Input
connector (J7). Other openings ir the rear panel are for
cooling air inputs.

r--:=:--"""""",,--~=p:=====<=====----------.....-r""""""""iI.~'"

o[j1 i Lr··_:::=J CJ(2JI2J~~E) [~~ ~.m. ~ 0 II

: 1 1'- -'l.~M~[2J~~0G0~ 1l@)'@1"J:1
~!...

. FIGURE 1-1. FRONT· PANEL

o

FIGURE 1-2. BACK PANEL
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I
RFOUTPUfCllAR.ACTERISTICS

TAllLE 1-1. UCS SINGLEBAND SPECIFICATION

Frequency range III

Step stze>
Impedance
Return loss
Kt' Monitor
Frequency Stability

IF JNPUT CHARACTERISTICS

Frequency range '"
Input Power Range (nominal)
Impedance
Return loss

IFIRF PERFORMANCE

Frequency sense
Gain al Max. setting
IF Attenuator .
L Band Attenuator
Output I dl:Scompression
Gain variation IF band

RFband
Gain slope
Gain stability
Group delay

linear
parabolic
ripple

AMIPM conversion
Noise figure
Spurious carrier rclnted

non-car. related
fundamental
sum of all harm.

Intermodulation distortion
Phase noise

AC line spurs

GENERAL

Temperature operating
storage

Humidity
Weight
Operating power

'" see model number list in Appendix B

12.750-13.250, 13.7S0-14.800orl7.300-17.8 )()OHz
1Idlz;orl25 kHz
50 ohms, SMA~F connector
21dB Min., 23dB Typ,
-20 cl6c Nom., SO-ulims. SMA-fl connector
+/-lxlQ-9/day
+1-2x 1o-, OQto+500c

70+1-20MHz (140+1-40MHz)
-70to-15 dBm
'75 ohms. BNC-F connector, (50 ohms option 1)
26dBMin,

Positive (no spectral inversion)
29-34dB
o to 2SdB Min. in O.ldB step, (Local/Remote
o to 25dB Min. in 0.1 dB step, (Local/Remote
+9dBm Min., + lOdBxIl Ty p.
O.6dBpop Max., O.4dB pop Typ.
1.5dBp-pMax.,l.OdBp-pTyp_
O.02dB/MHzMax,
+1-O.25dB/day Max. over any 10'"C temp, ch inge
+1·20MHz +1-40MHz
0.0 12nsIMHz Max, Q,006nsIMHzMax
O.004i'1Si'MHrMax. O,002nsIMHz1Mro .
Ins pop Max. lns p-p Max.
O.l°/dB Max. to OdBm output
18dBMax.,16dBTyp.
.60dBc Max. @OdBmoutput
-8OdBm Max, (L Band attenuation>= SdB)
-40dBcMax..
43d6cMax.
40dBc Min. with 2 carriers @OdEmoutput
.50dBclHzTyp. @ 10Hz
-70 lOOHz
-82 lk1iz
-88 10kHz
-100 lOOkHz
-118 IMHz

o to so-c
·50 to +70·C
5 to 95% RH, non-condensing
19 pounds Typ.
115.220,230 or 240V AC +1·10%, 47-63I-z
90VATyp., 100VA Max.

PAGE 1-2 REV. 03
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INSTALLATION'

SECTION 2
INSTALLATION

2-1. UNPACKING AND lNSP1;CT(ON

. Remove the unit from' its shippinz container and
inspect for any damagJ: sustained during shipment. Save
the packing material for reshipment back to the factory Dr
to another site. Report any damage to the shipping for-
warder in accordance with required procedures.

2-2. INSTALLATION REQUIREMENTS

The ues upconverter is designed for mounting in a
stan~d EIA 19-inch rack. The unit must be supported on
the sides and space must be allowed at the rear of the unit
to permit the flow of cooling air. The unit should he
installed in an environment that is within the environmen-
tal envelope described in Table 1-1. Primary power must
be made available that is Within the specified limits.

2·3. MECHANICAL INSTALLATION

The mechanical configuration of the unit is shown in
Figure 2- l . It is equipped with threaded inserts on either
side for the installation of slides. Slides are not provided
~ith the unit; however, it has been designed to be compat-
ible with Model C-300-S-422-RC-3S, manufactured by
General Devices ofIndianapol is, Indiana, and they may be
ordered as an option. The front panel is equipped with slots
to accommodate user-supplied retaining screws.

CAUTION! Mountingthe unit by only the front panel
will cause extensive damage.

2-4. ELECTRICAL CONNECTIONS

All electrical connections are made to the rear panel of
the unit. The BNC and SMA connectors on the front panel
are for periodic monitoring and are normally left open.
Below is a description of each of the rear panel connectors
and its interface requirements. The chassis ground is
threaded for a # 10-32 screw.

Jl POWER INPUT. This connector ts an IEC 320-
C14 male and will accept any compatible mating connec-

. tor. The power cord supplied as standard with the unit is
equipped with a NEMA 5-1SP male plug at the opposite
end and is compatible with most 115V AC supplies.

The: unit is shipped from the factory to accept 1lSV
AC. If230V AC operation is required, disconnect power
cord and remove the top cover from the unit. Referring to
Figure 5-1, locate the connector P7 on the A4 (power

supply) assembly. Remove the _mall PC board from the
connector and change its orientation until the correct
voltage can be read in the upper l~fthand corner 6fthe PC
board. Carefully reinstall the budnJ into P7 and replace the
llSV AC label on the rear of tlie unit with the alternate
230V AC label. Change the fu~e from SA to 2A per the
instructions on the new label. Replace or modity the power
cord per local requirements. C!mPletelY reassemble the
unit before applying power.

Some units are manufacture witha a Universal Input
Power supply that will accept voltages in the range of90V
to 264V AC. Refer to the rear pahcl of the upconverter for
the proper input parameters. I

CAUTION: Damage may result if the incorrect
voltage is applied to the unit. i

.12 IF TNPIJT. This connecior is a BNC female. The
BNC male mate (not supplied) should be compatible with
the 75 (50)-ohm coax used to connect to the system.

J3 RF OUTPUT. This conhector is an SMA female.
The SMA male mate (not suppl~ed) should be compatible
with the 50-ohm coax used to cbnnect to tbe system.

J4 SUMMARY Al.ARM.1ThiS connector is a 94pil1
male miniature type "0" conn ctor (M24308/3-l) with
standard #4AO female screw-lock hardware mounting.
The mating shell, pins, and stra~ relief arc not supplied.
The pin function and pin-out is ias follows:

Pin 1 Relay NC (closbd for alarm condition)
Pin 2 Relay Commori
Pin 3 Relay NO (closed for normal operation)
Pin 4 Switch Control) MS
Pin 5 Switch Control] MV
Pin 8 Switch Control] MO
Pin 9 Switch Control] Ml

I

J5 SERIAL INTERF ACEl This connector is a 9-pin
female miniature type "D" connector (M24308/ I-I) with
standard #4-40 female scre~WCk hardware mounting.
The mating shell, pins, and s in relief are not ,~llpp1ied.
The electrical interface to this onnector is for a standard
RS-422 bus. For bus protoc 1 requirements, refer to
Section 3-3. The convention U~ u for the signals is a logic
Hi for Mark (Rest) and a logic rlo for Space. The pin-out,
on the converter side, is as tbll<l>ws:

Pin 3 RXD + I Pin4 TXD +
Pin 5 Ground Pin·6 TXD "
Pin 7 Alarm. summa (optln collector)
Pin 9 RXD-

REV. OJ
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FIGURE 2-1. SINGLEBAND OUTLINE ORA WING
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I INSTALLATIO,!:

J6 XMT POWER DETECTOR. This connector is
a 15-pin female miniature type"D" connector (M24308/
1-2) with standard #4-40 female screw-lock hardware
mounting. The purpose oi!tbis connector is to support an
external power detectod~ted on the coupled port of a
power coupltr:at'theoutput of the system power ampli-
fier. The cDnn~~~.dc;;i.aitor. ~nd associated. components
are not suppliec4)Ihetyp¢ of detector used is not limited;
howevet~thct;anii!,~u~spi:¢ific::glly designed 'to interface
directlr~n.lh"Mdaet~~42SA, N426A, andN427A manu-
fac .,.j. . :fYfiCMw3veCorporation-of Amityville,
N~~_ .ptthese detectors is used. the upcon-
yetf:;wwer directly in dEm. Following is

.ori:~~~ , . ~$ll.dthe recommended connections to the
'9'.' .~~~....;,,1ci?~~edetectors.
. :':li:."' tavglon
:;.~li"-:·'+15V DC @ 20mA max.

';":'~")~~. ;.;J 5V DC @ 20mA max.
.. ~,5 Feedback
...:':~~6: 0 to ~10V full scale

":;0 ':'~~1ii~17.
'-it' ·'~~\~i-':l···.Ground

~:"··Pin8 Zero (ann of pot)

Detector
Pin A
Pin B
Pine
Pin 0
Pin L
PinF

. Regardless ofwhich detector is used. it should be set to
output 1 milliwatt full scale. Provision for zeroing the

.deteCtor is inside the shelf, located on the A2 assembly (see
~i:gute 5-1). '

If a detector other than one of those specified is used,
it should present a voltage output to pin 6 of.J6 in the range
of 0 to -10 volts, where the voltage is proportional to RF

. power and the full scale output of -1 0 volts corresponds to
.Imilliwatt. The voltages available on pins I and 3 may be
used providing the current ratings are not exceeded.

J7 EXTERNAL REFERENCE IN.PUT. This COn-
nector, if requested. is a type SMA female (BNC optional).
The male mate (not supp lied) should be compatible with the
50-ohm coax used to connect to the system.

2-5. OPERATIONAL CHECK

To verify that the basic functions of the unit are
operational, it is recommended that the following check-
out procedure be followed prior to final system integra-
tion. If'there are any questions regarding performing the
indicated operations, refer to section 3-2.

2-5.1. SETUP
Connect the unit to a primary power source and

turn on the power switch at the Lar of the unit. Ve~fy
that the lCn displRYS two line~ of information. Ifthe
~~splay contrast is not acccptaJble, refer to section 5-

Depress "LeL" button.
Menu down (two times) t set frequency. Using

the numeric keys set to a K band frequency <Inn
depress "ENT" button. I

Menu down (one times) tJ set L band atten. Set
to OO.OdB. J
oo.o~~u down (one times) jO set IF attcn. Set to

Menu down (one time) to set mute control. Se-
lect "ON".

Menu down (onetime) to et alarm mask set. Set
to " 1111111111 . j

Menu down (two times) 0 set out thrs. Set to
-40dBm.

I .
Menu down (one time) Ito Clear Alarm His.

Depress "ENT" button. !
I

Depress "LCL" button. i
2-5.2. LEVEL MONITOR 1

Connect a power meter toin and an input signal
to J2 at a suitable frequency tq obtain an on-channel
output of +5.0dBm. :

Menu up (two times) to output level. Verify that
displayed level is within IdB:of +5.0dBm.

Reduce input IF power-to obtain an output of 0.0
dBm. Depress "ENT" button'! Verify that displayed
level is within ldB ofO.OdBrb.

I
I

2-5.3. ATTENUATOR CONTROL
Connect an input signal ~o J2 at a suitable Ire-

quency to obtain an on-channel output ofO.OdBm.
Menu down (three times) to set L Band atten. Set .

attenuator to S.OdB. Verify that the output drops to-
S.OdBm +1-ldB. .

Set attenuator to 1O.OdB. [Verify that the output
drops to -lO.OdBm +/-ldR

Set attenuator to IS.0dS. erify that the output
drops to -15.0dBm +/-ldB.

Set attenuator to 20.0dB. Verify that the output
drops to ~20,OdB~+I-ld~. .

Set attenuator to 2S;OdB. Verify hat the output
drops to·-25.0dBm +1-ldB.

Return attenuator to 00,0 B.
Menu down (one time) to ~et IF atten. Repeat the

same procedure.

REV. 03 PACE ~-3.1
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2-5.4. MUTE CONTROL
Connect an input signal to J2 at a suitable fre-

quency to obtain an on-channel output of +5 .OdBm.
Menu down (eight times) to set out thrs, Set to

OOdBm.
Menu up (three times) to set mute control. Select

"OFF" and depress 'tENT" button. Verify that the
output level from the unit drops to mute level.

Select "ON" and depress I'ENTII button. Verify
that the output level returns to +5.adBm.

Select IIA UTa" and depress "ENT" button. De-
crease the input signal by 15 dB. Verify that the
output level from the unit drops to mute level and that
the alarm leu is lit,

Increase the input signal by 15 dB. Verify that
the output level returns to +5 .OciBm and that the alarm
led is not lit.

Select "ON" and depress "ENP button.

2-5.5. ALARMS
Connect an input signal to J2 at a suitable fre-

quency to obtain an on-channel output of +5 .0dBm.
Verify that the operate display shows "A TfEN 00.0
DB".

Menu up (onetime) to display fault code. Verify
that the fault code show s "00000000" _Verify tbat the
alarm led is not lit.

On the 9-pin, male connector at the rear of the
unit (14), verify (using an ohmmeter) a low imped-
ance between pins 2 and 3 and a high impedance
between pins 1 and 2.

Return to the operate display (depress "LeL")
and reduce the signa Ilevel to obtain an output of -10
dEm. Verify that display shows "LOCAL ALARMII.

Menu up (one time) to display fault code. Verify
that the fault code shows "000000 II". Verify that
the alarm led is lit.

On the Q~pin. male connector at the rear of the
unit (J4), verify (using an ohmmeter) a low imped-
ance between pins I and 2 and a high impedance
between pins 2 and 3.

Menu down to set alarm mask. Set mask to
"11111101".

Menu up to display fault code. Verify that the
fault code shows "00000010". Verify that display
shows IILOCAL.ALARMIt and that. the alarm led is
not lit.

Set alarm mask back to " 11111111 ".

Set output threshold bLk to -40dBm or to the
required operating level. Vbrity that alarm led is not
lit.

Menu down (1 time) to clear alarm history.
Depress the "ENT" button.

Depress the ItLOCAJ' button to return to the
default menu.

2-6. SYSTEM INTEG TION

To ensure that the upconve~er is giving peak perfor-
mance. it is necessary to set its gain structure to best match
the system environment in which it is placed. The L band
attenuator and IF attenuator canfth be set at system level
either by the front panel keyp {i or by the RS-422 bus.
However, the IF attenuator m st be set at the time of
installation. To perform this o.djhstroent, refer to section
5-2. This adjustment should be p~rfonned any time there is
a system change that might change the level of the IF signal.

If the optional XMT detecto~ is used (see Section 2-4),
it must he cal ibrated to the characteristics of the system
into which it is installed. Refclr to Section 5-6 for the
complete calibration procedure~

I

!
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SECTION 3
OPERATION

3-1. GENERAL

The UCS upconverter can be operated either from the
front panel keyboard or through.the RS-422 serial bus. To
eliminate the problems oftwopossible sources of control,
four differcnt~pertLti11g.~Qdes have been established:
LoCaL, ReMoTe, SET~and CALibrate. The unit always
powers up in-the LCL·mode. From this mode either the
keypad or the: bus canuse any of the monitor functions
available and either ¢.aD. assume control. If the keypad
assumes eeneet, the unit enters the SET mode. In the SET
mode, the bus still-has the monitor functions avai lable, but
the control commands are disabled. The keypad relin-
quishes cont(ol in one of two ways: It returns to a monitor
function (LCL) or, ifno key is pressed for 30 seconds, it
defaultsto -.LCL.

The;~!lSassumes control by issuing a control com-
mand, upon which the unit renters RMT mode. The
keypad.can return to LeL or SET mode at any time after
the bus command is processed by making an appropriate
entry.

The' CAL mode can only be entered through the
keypad and is used for bench checks and off-line situa-
tions.

3~2. LCD DISPLAY

The front panel backlit LCD display consists of two
lines of20 characters each, It is divided into four separate
display areas 01," windows. The first 17 characters of the
first line an: de fined as the Information Window. TIle last
3 characters of the first line arc defined as the Activity
Window. The first 17 characters of the second line are
defined as the Menu Window. The last 3 characters ofthe
second line are defined as the Mode Wiudow. The
thirteenth character of each line is always blank and is used
as a separator. The purpose of each of the 4 windows is
listed below:

Informatiou Window displays data. In LCL modes,
it displays the current operating conditions of the unit.
In SET (or CAL) mode. it displays the data entered
from the keypad.

Aetivity Window displays the current mute status of
the unit. If the unit is muted, "OFpt' is displayed. Ifthe
unit is not muted; "ON" is displayed.

Menu Window displays n C orthc menu selected by
the keypad. For menu num~~er 6. it displays "LOCAL
ALARMtI ifthere is any ala condition in the unit or
"ATIEN XX.X DB" if th e is none, where XX.X
represents the current L bland plus IF attenuation
value. ]

Mode Window displays th current mode status.

3-3. KEYPADCONTROLl
The front panel keypad, in c njunction with the LCD

display can be used to control al~the functions in the UCS
upconverter, Each of the monit r and control functions is
represented by a menu item as d picted in Table 3-1. The
default menu item is number 6J 'This is the state that the
unit always assumes upun puw r up or if l~nunattended
for more than 30 seconds. All rrl.enu items above number
6 in Table 3-1 are monitor functions and all menu items
below number 6 are control functions.

Any menu item can be select~d by scrolling tip or down
using the appropriate ttMENU"i button. Depressing the
"LeL" button returns the menu to item number 6 from any
position in the menu. The "EN:r" button can bt 11::i'~[\to
update information while in anylof the monitor functions.
The "ENT" button does not ch~ge the menu selection.

. i
I

The left/tight arrows and the numbered buttons are
used to enter data while in the! control functions. The
information window displays thb cursor position and the
number entries as they are made. This data is not trans-
ferred to the converter until the ~'ENT"button is. pressed.

Below is a description of ~he menu items listed in
'Table 3-1 : i

SOFTWARE REV. The iINFORMATION WIN-
DOW displays the SoA:war~Revision Level.

TEMPERATURE. The ~ORMATION WIN-
DOW displays the ambiellti~emal temperature of the
unit in°C and of. Ifthetem ture rises up to+75°C
(+ 167°F)the convetter,.will,~ ..into the mute mode. lock
the key pad and displays "uNrrTOO HOT". Turning
the unit OFFand.oN again±.ll unlock the keypad.

ALARM.mSTOR¥. The INFORMA nON WIN-
DOW dispIays1b.c:litstS al S. Thealann on the right
is the most receatoae. The format is in Hex and the

REV. 03
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TABLE 3-1. KEYPAD CONTROL MENU

ITEM NUMBER FUNCTION FUNCTION MbDE

1 SOFTWARE REV MONITOR LbL

:1 TEMPERATURE MONITOR +3 ALARM HISTORY MONITOR L L

LkL4 XMTLEVEL MONTTOR

5 OUTPUT LEVEL MONITOR LbL
6 FAULT CODE MONITOR LtL
7 (DEFAULT STATE) MONITOR LeL

8 RECALL MEMORY CONTROL SET
,

9 SET FREQUENCY CONTROL ssr
!

10 SET L BAND ATfEN CONTROL SET

II SET IF ATTEN CONTROL SET

12 SIn MUTE CONTROL CONTROL ShT
"

13 SET ALARM MASK CONTROL SET

14 SET MEMORY CONTROL 51::T,

15 SET OUT THRS CONTROL SET

16 CLEAR ALARM HIS CONTROL SeT

17 SET DEV ADDRESS CONTROL s:er
18 CALIBRATE CONTROL S~T

-
PAGE 3-2 REV. 03
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i OPERATION----------------------------------------------------1
DOW displays the current opbrating frequency with a
cursor on the first digit. A Inew frequency can be
selected using the left/right arrows and the numbered
buttons. If a frequency oud~ide the permitted fre-
quency band is entered, the otliginal frequency will be
maintained. JI
SET L BAND ATTEN. The INFORMATION
WINDOW displays the cu nt attenuation value of
the converter's L-Band attenuator with a cursor on the
first digit. A new attenuation value can be selected
using the left/right arrows :md,henumbered buttons. If
a value greater than 29.9 dB is entered, the original
value will be maintained, J
SET IF BAND ATTEN. The INFORMATION
WINDOW displays the cu nt attenuation value of
the converter's IF attenuator ~ith a cursor on the first
digit. A new attenuation value can be selected using
the left/right arrows and thelnumbered buttons. If a
value greater than 29.9 dB is cl;tered, the originalvalue
will be maintained. j

SET MUTE CONTROL.l The INFORMA nON
\VlNDOW displays the current status of the mute
function. The status can be changed by using the [c:flI
right arrows. The three chokes are:

12/04/2013 17:38 3055%4780 MIAMI-FAX PAGE 02/05

two digits represent the Alarm 1 and Alann2 from left
to right. See Fault Code below for details.

XMT LEVEL. The INFO~ATION WINDOW
displays the power level of the system transmitter in
dBm. In order for this fuaction to work properly, the
optional external detector (see Section 24) must be
installed and the conplmg value for the detector must
be entered into'ilie·iiilltuswa the CAL mode (see
section 2-6 and 5-6).

OUTPUY·EEVEL. The INFORMATION WlN-
DOWdisPl$:'tlie:power level of the RF output of the
converter itcaSln.'·This reading is only useful for the
upper 15-t:fBi6ftbe!converter'S dynamic range.

FAULTCODE. The INFORMATION WINDOW
di$l~iIf8'.l~itbinaryword,representingthestatusof
up-to7.iD~8..l.alarms. A "0" indicates the alarm senses
aoo.· .~P.!:iiatiOnalstatus and a "1" indicates an alarm
cOnCl.:-tbe alarms) reading from left to right, are:

:Alarinl
Fl,0:wer supply monitor 1 (-I- [ 8V and -15V)

. t- Pawer supply monitor 2 (+ 15V and +5V)
.PLQ lock alarm
-S~thesizerlock alarm

".'.

Alann2
-R~servedfor future use

"Reserved for future use
.Output level alarm
Summary alarm (1 if there is an.alarm condition)

ON
OFF
AUTO

The converter is not muted.
The converter is muted.
The converter mute is controlled by
the summary alarm.

(DEFAULT STATE). The INFORMATION WIN-·now displays the center RF output frequency of the
unit in 1kHz resolution and the MENU WINDOW
displays the current L-Band plus IF attenuation value or
an alarm warning. This menu position can be reached
from any other menu position by pressing the "LCL"
button.

RECALL MEMORY. The converter incorporates
a memory capable of storing up to 100 different
Irequeucles and attenuation values.
The lNFORMA nON WINDOW displays a two dtgit
num ber corresponding to a memory location and only
its current frequency value. Use the left/right arrow
button to scroll through the memories, or the numeric
keys to enter a specific memory location. Pressing the
"ENT" button will recall the memory and set the
con verter accordingly.

SET FREQUENCY. The INFORMATION WIN-

SET ALARi\1 MASK. The INFORMATION WIN-
DOW displays the current status of the alarm mask,
which is an 8-bit binary word. The mask can be
changed bit-by-bit using the: left/right arrows and the
numbered buttons. A" 1" in a given bit allows that alarm
to affect the summary alarm, whereas a "0" inhibits it.
The order of the indi vidual alarms is the same as that for
the alarm status (see above). TM summary alarm
cannot be masked. I
NOTE: In this menu an alarm condition can be simu-
lated. Change the summary alarm bit to "0", press the
"ENT" button, the Alarm LED will light (or go off if
there is an alarm). Pressing a "MENU" or "LeL"
button will dear the: test. 1- .
SET MEMORY. The cbnverter incorporates a
memorycapableofstoringuptolOOdifferentftequen-
des. The INFORMATION WINDOW prompts the
user for a numerical entry, 00-99. corresponding to the
memory to be set. Upon the ~try ofa memory number,

PAGE 3·3REV. 03
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the window displays the current value for that memory
with the cursor on the first digit. A new frequency can
he selected using the left/right arrows and the num-
bered buttons. If a frequency outside the permitted
frequency band is entered, the original frequency will
be maintained in that memory location.

The current L-Band and IF Attenuator values will
also be stored automatically.
NOTE: When used as a back-up converter with a
redundancy switch (Model RS-XXX), memories 01
through 04 are reserved to duplicate the values in the
primary converter. (See Appendix E for details).

SET OUT TORS. The INFORM AnON WIN-
DOW displays the low-level threshold for the output
level alarm. The value can be set or changed by using
the numbered buttons.

CLEAR ALARM HIS. The INFORMA nON WIN-
DOW display "00 00 000000".
Pressing the "ENT" button will erase the last S alarms
and set the alarm history menu back to "00".

SET DEV ADDRESS. The INFORMA nON WIN-
DOW displays the ASCII character representing the
current device address for BUS CONTROL applica-
tions (see section 3-4). The unit is shipped with the
ASCII character" I" as the device address. It can be
changed by using the left/right arrows.

CAlf BRA TE. See Section 5~6 for the use of the
CALIBRATE function.

3-4. BUS CONTROL

The UCS upconverter can be monitored and con-
trolled from an appropriate remote device through an RS-
422 interface. The interface protocol chosen incorporates
a specific device address for each converter, thereby
permitting up to 63 converters or similar slave devices to
be parra ll-connected on a single four-wire bus.

The DATA FORMAT supports a standard asynchro-
nous ASCII format with one start bit, eight data bits (LSB
first), one stop bit, and no parity. Baud rate is fixed at 9600
baud.

The COMMAND FORMAT for the remote monitor-
ing and controlling device is as follows:
STX I ADORF.SS I COMMAND I (DATA) IETX I
CHECKSUM

I
STX is the ASCII start-of-text character, 02(hex).

I
ADDRESS is the device address, selectable from the
front panel of the converter, and is a single ASCTT
character in the range of 31r.heX)through 6F(hex).

COMMAND is a single ASCII character in the range
of 30{hex) through 37(hd.). The function of each
command character is described in Table 3-2.

DATA is a string of ASCII btlaracters that form a part
of certain control functions. The length of the data
string may be up to 9 characters, depending upon the
requirements of the specific control command. The
data requirements for each bf the command functions
are described below. j

ETX is the ASCII end,of-~ext character, 03(hex).

CHECKSUM Is the: bit-bY-bit eXclusive OR of all
characters in the data stream, from the STX to the ETX
characters, inclusive. '

The RESPONSE FORMAT for the converter is as fol-
lows: :
ACKINAK I ADDRESS ICOMMAND I (DATA) I J£TX
I CHECKSUM '

If the command received by the converter is in the
correct format, then the first character returned is the
ASCII character ACK 06(bex). Ifthe command character
or the data stream is not valid, then the first character
returned is NAK 1.'i(hcx}. '

ADDRESS is the device address, as described above.

COMMAND is a repeat-of the function command
requested by the controlling device.

DAT A is a string of ASCII characters that form a part
of certain responses. The length of the data string may
be up to 32 characters, The data format for each of the
command responses is described below.

ETX Is the ASCn end"'1text character 03(hex). .

CHECKSUM is the bit-by-bit eXclusive OR of all
characters in the data stre!Un, from the ACKINAK to
the ETX characters, inclul~ive.

The converter ignores ant co~mand that contains an
address other than its own. I

PAGEJ-4 REV. 03
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OPERATION

TABLE 3-2. BUS COMMAND LIST

I

HEX Command Funetion Command data Response dataVformat

30 Device number none see Note 1

31 Status poll none see Note 2

I32 Set frequency Format see Note 3

I I

XXXXX.XXX
Freq in !v1Hz

I9 ASCII chars I

33 Set l.-Band Format see Note 3
attentiator xx.X

dBohttn
4 ASCII chars

34 Step attenuator Fonnat see Note 3 ,
(L-Bandattn) + to increment i

- to decrement ,

by 0.5 dB i

1 ASCII char

35 Set alarm mask See Note 4 see Note 3 •

36 Mute control 30H mutes cony see Note 3:
I

31f1unmutcsconv
,

32H mute on summary
alarm

I ASCII char

37 Set IF atten Format see Note 3 ·
XX.X :
dB of'attn ,

4 ASCII chars

REV. 03 fA.Gfo: 3-5
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THJORY OF OPERATION
I

SECTION' 4
THEORY OF OPERATION

4-1. INTRODUCTION

This section zives a general description of the opera-
tion of the ues upconverter unit, including the way in
which the various subassemblies work together to achieve
the desired operational parameters. Each one of the
subassemblies in the unit is assigned a sequential ,IA"
designator. These subassemblies are shown in Figure 4·}
with their designators and descripti ve titles. The electrical
interconnections between them are also shown in this
figure.

4-2. POWER SUPPLY

The primary power input suppJied to the fused connec-
tor J 1 is routed to the power switch. This primary power
is subsequently delivered to the: PUw(;( supply board, A4,
the voltage selection board and the power transformer TI,
The selection of input voltage range isdescribed in Section
2·4. The power supply assembly consists of a power
transformer II with multiple secondary windings and a
bank of rectifiers and regu laton; on the power supply board
A4. It generates one unregulated voltage and 5 regulated
voltages. The unregulated voltage (12V DC, typically)
drives the cooling blower, A3. The 5 regulated voltages
are routed to the interconnect board, A2, where they are
distributed to the other assemblies as required to power the
remainder of the converter. These voltages are as follows:

+ 24V (not used in Ku upconverter)
+ 18V (for A2, A8, A II assemblies).
+ 15V (for A2, AS, A9, A 12 assemblies)
+ 5V (for Al, A5, A8 assemblies) _
- 15V (for A2, AS, AI2 assemblies)

4-3. FREQUENCY REFERENCE

The frequency reference fOT the upconverteris derived 0

0

entirety from the IOMHz reference oscillator, A9. This
ovenized crystal oscillator determines the frequency sta-
brlity and the close-to-carrier phase noise charaetcristics
of the unit It is equipped with a screwdriver tuning
adjustment to compensate for long-term aging drift. See
section 5-2 for frequency adjustment.

The output of the reference oscillator is fed into the
PLO, A 11 or directly into the Synthesizer/Pl.O. The PLO
includes a two-way power divider and routes the 10MHz
reference signal to the synthesizer.

Refer to Appendix 0 for information on External

References.
I
j ,.

4-4. PLO / 0

o The fixed-frequency local osbillator for the first con-
version in the upconverter chain is the PLO, A 11. Employ-
ing a single loop design, it gerieratcs a LO 1 signal at
1,150MHz which is phase~locketl to a IOMHz reference
signal. In addition to theI .0 I output. the PLO provides a
1OMHzoutput signal forthe synth~sizerand an alarm Signal
which provides an indication if the mternal loop is out of
lock. !

The PLO has an internal Lp MHz two-way power
divider and provides an output which is used for the
synthesizer. I
4-5. SYNTHESIZER i 0

The agile local oscillator for Ihe second conversion in
the upconverter chain is the LO~ frequency synthesizer,
AS. It provides an output frequency corresponding to a
parallel BCD input word of 32 bits. Its step size is'1kHz
and its frequency band is model number dependent. Us
output frequency is phase-locked to a 10 MHz reference
signal. In addition to the L02 output, the synthesizer
provides an alarm signal which provides an indication if any
of the internal loops is out of lock,

4-6. SYNTHESIZERIPLO:
!

UCS upconverters with 125 kliz step size may be
equiped with a Synthesizer/Pl.O module, A8, instead of a
separate PLO and Synthesizer (AI 10 ~tld A8).

This module provides two output signals:
-thc agile local oscillator, L02, for the second conver-
sion in the upconverter chain. 1110 output frequency
corresponds to a serial BCD input word, the step size
is lor l25kHzanditsfrequencybandismodeinumber
dependent. •
• the fixed frequency local oscillator, LO l, for the first
conversion in the upconvcrter chain. The ~output
frequency is 1,150 MHz. : .
Both outputfrequencies are bhase-locked to a 10MHz

reference signal. In addition to {heLO I and LO:2outputs,
the SynthesizerJPLO module ~rovjdes an alarm signal
which provides an indication if 1ny of the internal loops is
out of lock.

REV. 03 PAGE 4-1
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4-7. CONVERTER

The heart ofthe multibandconverter is the upconverter
module, A12. A functional block diagram is depicted in
Figur~4w2. The signal path is shown horizontally ii\,;IUSS the
top of the figure, with the various monitor and control
functions below. The signal path involves two conversions,
with an L-Bandsection at 1,220 MHz (1 ,290 MHz for 140
Ml-lz IF). Both conversions are non-inverting, resulting in
no net spectral inversion.

The 70 (140)MHz IF comprises both fixed gain and
variable attenuator elements. The combination permits
setting the level to the first mixer at the optimum point for
best signal-to-noise performance without suffering from
intermodulaticn products, The coupled IF monitor point
before the first mixer is20dB lower than the level presented
to the mixenthus, to present a -1 OdBm Levelto the mixer. the
IFattenuator is set to. obtain a -30dBm level at the coupled
port on the front panel. .

The amplifier stages in the 70 (140)MHz IF chain can
be shut off to mute the converter. The mute control input
mutes the converter if the input is grounded.

Both the first and second mixers require + I0 +/-3dBm
LO drive levels.

The upconverter is equipped with an analog, elcctroni-
cally-variable L-Band and IF attenuators. These are
intended primarily to permit the user to control transmit
power within the system.

The RF output path has a coupler/detector operating in
a voltage-linear mode. Because of physical constraints in
the unit, the detector is only useful over a 10-15dB range.
Its accuracy is not dependable below -5dBm.

4-8. MONITOR AND CONTRO~

The monitor and control functions of the UCS upcon-
verter are contained in the A2 and AS assemblies. All of
these functions are controlled by the microprocessor and
software on the AS processor board. The processor board
interfaces to the remote RS-422 bus through all RS-232 to
RS-422 translator located on the A2, interconnect board. It
interfaces to the rest of the converter and front panel
through 110ports.

The software is stored in ROM while the current
operating and monitoring settings and memories are stored
in NVRAM: (min 10 years lifetime). Upon startup the
software scans the NVRAM. If no error is detected, the

last settings before shut down, lill be rest ..;: ..
"ALARM" LED will he lit, andtheuserwillbepr .

."hit any key" to restore the defeult settings and stan th~
initialization process.

The interconnect board, A2, performs multiple func-

for the entire unit. In additio it does the following
functions:

- Routes digital frequency selection information-from
the I/O board to the synth sizer, .

- Routes digital alarm inforrhation from the PLO and
the synthesizer to the 1/0 ports.

- Routes the analog level monitor signal from the
converter module to the IIb ports.

- Monitors the +18V, -isv, +5V, and -15V supply
voltages and sends alarm Mgna)s to the VO ports if
any is out of tolerance. I

- Performs analog scaling furlctions on the L-Band and
IF attenuator control so that the analog signal from
the VO port is compatible with the attenuator circuit
in the upconverter module.

A Performs analog scaling functions on the external
transmitter detector Signaliso that it will be compat-
ible with the input on the IvO port.

A Performs the RS-232 to RS"422 translation for the
remote control bus. I

- Performs the digital level trclnslation necessary for the
signal from the I/O port toldrivc the converte~ mute
function. I '

• Contains the fonn "C" relay and necessary driver for
the VOport to provide a summary alarm relay output.
Also contains the driver for the summary alarm LED
on the front panel. !,

i

The detailed inter-relation between the hardware and
software required to make the tics upconvcrtcr perform
as described in Section 3 is b~yond the scope of this
publication. It is the intention that the foregoing descrip-
tion be sufficiently detailed to enable a knowledgeable

. user to make optimum use of the many powerful features
embodied in the unit. and. should a problem occur. enable
a knowledgeable technician to 'trace the problem to its
source.

4~9. REDUNDANCY SWI CH USE

The details for the use of the CS upconverterwith the
RS-XXX Redundancy Switch art outlined in Appendix E.

REV. 03 PACE 4-3
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I MAINTENANCE-------
SECTION S I

MAINTENANCE

panel. Remove the access sere and set the frequency
using a small flat, insulating screwdriver. When making
this adjustment, the frequency cab be monitored in one of
two ways: Inject a known 70( 140) MHz signal into the input
of the unit and monitor the frbquency of the output,
comparing it to the selected chandel frequency; or, remove
tLecoverufthlOunilWlumc:asurcthefrequencyofthePLO
at connector All J2. This should hieexactly 1, 150.000MHz
if the reference oscillator is corre&ly set. After setting the
oscillator frequency, replace the access screw in the refer-
ence oscillator before returning the unit into service.

WARNING! WHEN OPERA:.kG THE UNI'r WITH
THE COVER OFF, KEEP CLEAR OF THE POWER
SUPPL v AND BLOWER ASSEMBLIES (AJ AND
A4). FAILURE TO DO SO ~OULD RESULT IN
SElUOUS PERSONAL INJUlt.Y!

5-1. lNTRODUcnON

MIAMI-FAX PAGE 03/07

The ues upconverter is constructed with up to nine
basic integrated modules. 1ihepl,llpOse of'this section is to
provide the n~ infdtm.ottion for regular mainte-
nance on the~4,;in.~ofdifficulty; for locating the
fault. Section:6.~Y.!~ tIic 'Parts information necessary
to obtain repl~~t~Qdules. It is not within the scope
of this publicatfo.i-ifO:-i')roVide service information on the
modulesth~~ AnY attempt to service the indi-
vidual modUles.~(riitVOid any warranty or exchange poli-
cies that Diay'be~~~

5-2. REGlJLA:R.~MAlNTENAN'CE
>

,
In addition to the periodic maintenance requirements,

there are several other customer adjustment which can be
made On the upconverter. These are not normally required
for regular maintenance, but shbuld be checked during
initial system installation am}IIlay be included as part of'a
regular system calibration procedure. These items are
listed below. '

LCD CONTRAST. The contrast of the LCD display
1!\dependent lipan, tbe electrical bias applied to it from the
A5 assembly. To change the bias; refer to Figure 5-1 and
locate the hole next to P9 on the A2 assembly, Make
adjustment using a 501a1( flat, Iusutatlug screwdrtver,

WARNING! WHEN OPERATING THE UNIT WITH
THE COVEl{ OFF, KEEP CLEAR OF THE POWER
SUPPLY AND BLOWER ASSEMBLIES (AJ AND
A4). FAIT.URF. TO no SO COULD RESULT IN
SERIOUS PERSONAL IN~Y!

IF ATTENUATOR ADJUSTMENT'. "I'he
upconverter is equipped with a variable attenuator in the 70
(140) MHz IF chain. This attenuator can be controlled
through the front panel or the remote and must be set at the
time of installation. To set this atltenuator to its optimum
point, connect the system; S IF out~ut signal to 1:2 l' ft he unit
and a power meter to the IF rnonit rport on the Iron t panel.
With the .system operating a . , level, set the
attenuator forapowerreading f-30dBm,i'"hisadjustment
should be performed anytime ~er IS a system change that
might affect the level of the IF si~a1., !--

PAGt:5-1REV. 03

ThcUCS,~verterispracticaUymaintenance-free.
Regular m"~c~ritems include routine cleaning arid
periodic ad~Ci#'of.the.1 OMHz Reference Oscillator.
The time in'· ... each ofthese must be determined at
the system .l ",tach is dependent upon service condi-
tions and ~ciin requirements.

I ;"

. CL~G. Cooling for the unit is done by drawing
ambient aitm:;thmugh various openings in the left side and
rear and forcing-it out through an opening in the rear next
to the power switch. Any particulate matter suspended in
the air canthu., be deposited inside the unit. A build-up of
matter may:evcntually restrict air flow and lead to over-
heating in ~unit. The air holes and the interiorofthe unit
should be cleaned at periodic intervals to insure cool and
re1iable'opietation. Remove the cover and use a soft brush
or vacuum; pa~g special attention to the impeller of the
blower. Solvents or aqueous solutions of any kind
sbould never be used inside the unit. After cleaning,
inspect the unit to insure that the cabling and connectors
are intact before replacin~ the cover.

I

The front panel surface should be cleaned as required
to remove hand oils. dust and dirt. Use a soft cloth

. dampenedwith a mild detergent and water. Strictly avoid
the use ofbarsb chemicals or strong solvents that might
damage the panel and render the unit inoperative.

FREQUENCY AD.JUSTMENT. The accuracy of
the frequency conversion Iof the upconverter is entirely
dependent upon the 1OMHz reference oscillator. Because
of aging drift in this oscillaUuf! it may be necessary to adjust
it periodically. To do this; ~eferto Figure 5~I and locate the
access screw on the left sid~ ofthe unit just behind the front
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XMT DET ZERO ADJUSTMENT. When using an
external power detector (see Section 2-4), H may be I1C~C~-

sary to make an adjustment for zero power. Referring to
Figure 5-1. locate the XMT DET ZERO ADJUSTMENT
on the A2 assembly. With the external detector terminated
into a passive load, set this screwdriver adjustment to
obtain a voltage null between pins 6 and 7 of J6 on the rear
panel.

WARNING! WHEN OPERATING THE UNIT WITH
THE COVER OFF, KEEP CLEAR. OF THE POWER
SUPPL Y AND BLOWER ASSEMBLIES (Aj AND
A4). FAILURE TO DO SO COULD RESULT IN
SERIOUS PERSONAL INJURY!

5-3. PERFORMANCE CHECKS

Basic performance: checks fur the UCS upconvertcr
are given in Section 2-5.

5-4. REMOVAL AND REPLACEMENT

To effect removal and replacement of the lIeS
upconverter in the system, refer to the applicable system
manual. To remove and replace a module in the unit, refer
to Figure 5-1. All hardware mounting is done with stan-
dard #2~56, #4-40) and #6-32 hardware. Exact location of
screws. nuts, washers, and spacers should be noted when
a module is removed so that the replacement module can
be assembled in a like manner. Likewise, if any of the
cabling is repaired or disturbed, the affected cables should
be dressed and anchored as before. Tighten all hardware
and ensure that the unit is free of loose parts before
replacing cover and returning to service,

5-5. TROUBLE ANALYSIS

Should a difficulty arise in the operation of the
upconvcrtcr, a repair should only be attempted by a quali-
fied technician. The operational instructions are given in
Section 3 and the theory of operation is presented in
Section 4 of this publication. You should be thoroughly
familiar with the contents of both sections before attempt-
ing;! repair. In addition to these two sections. the tables of
Section 6 show all of the cables and wires which intercon-
nect the various modules. The point of origin for each
signal is denoted by an asterisk WIdthe function of each
interconnecting wire is given. Levels are given where
applicable, and all logic lines arc TIUCMOS compatible
and assumed true unless preceded by the I character.
Detailed description of the microprocessor board is be-
yond the scope of this publication and unless you are
particularly knowledgeable in the area, detailed trouble-

shooting of the AS assembly sJould not be attempted. If
a problem is traced to that area, rf;placement ofthat module
is suggested, along with the LCD display. Although
detailed troubleshooting is discouraged, do not overlook
possible problems with the intJconnecting cables.

I
S-6. CALffiRATION 11

The CALIBRATE functi is accessible from the
front panel of the unit (see Sebion 3-3.) To enter CAL
mode from the CALIBRATE menu item, use the left/right
arrows to select the letter "Wt. i;h the information window,
then depress nENT". The "MENU" buttons can then be
used to scroll through the 6 different calibration constants
which can be changed in the tAL mode. To change a
given constant, use the left/right arrows and the number
keys. Use the nENT" button to' validate any changes and
the "LCV' button to exit CAL mode. Below is a listing of
the calibration constants and a description of each.

L ATTEN CURVE. This constant is normally 0.550
and determines the shape factor of the L band attenu-
ator. If the ATTEN GAIN constant is set for correct
full scale operation and the-low-to-mid ranges.exhibit
excessive error, then the ATIEN CURVE constant
should be altered by a small percentage. After chang-
ing the ATTEN CURVE c¢nstant, the ATTEN GAIN
constant must be corrected before evaluating the re-
sults .. I'his constant comes calibrated from the:: factory:
however, it may need alteration if the A 12 module is
replaced. '

L ATIEN GAIN. This constant is nominally about
1.000 and determines the full scale accuracy of the L
band attenuator, It comes calibrated from the factory;
however, it may need alteration if the Al2 module is
replaced.

IF ATIEN Cl TRV£' This 'Constantis normally 0.250
and determines the shape factor of the IF attenuator. If
the ATTEN GAIN constant is set for correct full scale
operation and the low-to-mid ranges exhibit excessive
error, then the ATTEN CURVE constant should be
altered by a small percelJitage. After changing the
ATTEN CURVE constant, the ATfEN GAIN con-
stant must be corrected before evaluating the results.
This constant comes calibrhted from the factory: how-
ever, it may need alteration if the Al2 module is
replaced. ;

IF ATTEN GAIN. This constant is nominally about
8.400 and determines the full scale accuracy 0 f t he IF
attenuator. It comes calibrated from the factory;

I
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however. it may need alteration if the A12 module is
replaced.

OUTPUT DET. This constant is nominally about
03.800 anddettrtnih'es the power conversion factor
for the display oftbe RF output power leveL It comes
calibrated ~, 1fte :'fB,otory; however. it may need
alteratiouif;the A"l2~module is replaced.

XMT.,OFES5\i;l;~~«mStant is set at the time of
instal1ati~'.Qfi~~tlin.tothe system (see Section 2-
6). ~~£:r;is.expressed in dB and repre-
senf$,~:_:_JiJwtxalue between the transmitted
poWet.~I.~rdelivered to the XMT detector
h~!":: .. ".". .·~:if.thepower level reaching the

",,;:..(+77 dBm) and the detector is
....~: ...':watt (-3 dBm), then the net cou-

p•.' . , 7:.7~ (-3)) "" 80 dB". In this case, the
~:: .~d be set to 80.000. Once this
~~\ViiIremain intact unless the converter
is~;Qttheantenn~ feed configuration is changed.

~~~~~nIljon constants are stored in the ROM
and,tb, .' ,.' .. lled On the AS board. If changes
need,"~y the NVRAM will be updated.

. 'Iwtialization process is initiated during
s~" ',. .' will be reprogrammed with the
ori~.'~andany ofthe changes need to be reentered.

,~
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