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SAFETY REQUIREMENTS

Safety Precautions

DO. not subject chassis to rain or
moisture.

Inspect line cord and chassis for
damage - If evident repair before
applying AC Power

Do not remove top cover or attempt
any servicing of this unit except

® By qualified trained personnel
only.

® After reading service manual
and schematics of AC Power
distribution and wiring.

For electric shock protection, the AC
cord plug should only be inserted into a
power outlet that has a 3 wire
protective ground contact.

Dangerous voltages are present at the
breaker (on-off switch) terminals and at
designated terminal strip TB1. Special
working in these areas.

Safeguards

Connect a ground swap from the
equipment rack to the ground terminal
at the rear of the chassis BEFORE the
line cord is plugged in.

Do not connect the AC neutral or
return to the chassis. This unit is
designed for the AC power to be
isolated from the chassis.

Unplug the AC line cord before covers

If on-off circuit breaker tnips to off
position, wait for 2 minutes before
resetting (thermal delay). If the circuit
breaker trips 2 times, remove the

IT Power Systems: Neutral may not be
disconnected by switching power off.
Unplug equipment prior to servicing.



TOLL-FREE NUMBER FOR LNR TECHNICAL SUPPORT

LNR TrexC
exC ’ Q3 ~ :
om's US and Canadian customers can call a toll-free number for immediate

technical s
cal support on all LNR products and systems.

1 888 LNR 7858
(1 888 567 7858)

Knowle -
dgeable technicians and engineers will answer questions from $am to 9pm
weekday IS 1 ;

ays Eastem US time. Outside of these hours messages will be taken for prompt

attentio 3 : i
n the next business day. Overseas customers can get the same service by calling

(1) 516 761 5567,

ANB,

rntxt'.ou

Haueeauce, NY 11788-3714
Fax. 516-761-5454

70 SuFFOLK COURT
TeL 516-273-T111
TECHNICAL SUPPORT. 1-888-567-7858




Table of Contents

SECTION 1 1
INTRODUCTION ,,,,,, el a3 s Rl S D e . 1
1.1 Overview.. TR : AR R R s (e s O 1
12 Specmcat.ons ..................... SAMINOR -
SECTION 20 . ), SRR A, S 5
INSTALLAT‘ON AR GR e o AN T TR T 5
21 Unpackmg .................. PINCIRC X o SRR i wreavivess B
2.2 Installation .. ... 3 R _ MNP P N 5
23 System lnterconnecmns .......... o i o TR TR 2 i
2R UIRC-ADOM ConOSCHONS. o s e s e SN e et 8
2.41 UPC-100M Attenuator Control Connectors J1,J2, J3 and J4 ..... £ [
2.4.2 UPC-100M Alarm Connector, J5. ... ... ... .o 12
243 UPC-100M M&C Port Connector, J6. ... e 13
244 UPC-100M Beacon Signal Connector, J7 ............ocooooooooiirionne. 13
245 UPC-100M Closed Loop Receiver Connector, J8. Optional............ 14
246 UPC-100M AC (1 L3 2 S e R S P P M L i R e G 14
247 UPC-100M Ground Connector ... ... NI i AR 14
25 IF-70-ATTAF-140-ATT Connections

....................................................... 14
251 IF-T0-ATT/IF-140-ATT , Remote Control Interface Connector, J1... 16

252 IF-70-ATT/ IF-140-ATT Alarm Connectors, J5 and J6

...................... 16
SRCTION 3.0 s R e B R WPl L e e 17
UPC-100M OPERATION 700 [V SR 1) "R, o gm0 o v 17

3.1 Front Panel

............................................................................................ 17
30 Front Panal L O DI e L recasasssamas

17

S g | e e R A G S N 18
31 Fromt: Panel Ll R i e s 19

SRl L TR e T T e L N e R e AN A 19
B R T R o s e e G e N R S o i 22

S LN At i A R e e D L B o L P Ot o 2 26

IF-70-ATT/ IF 140-ATT OPERATION ........................

.26
e bt T e T e R R e T R e 26
4.1.1 Front Panel Attenuation Switch Settings ... 26
4.1.2 Front Panel LEDVINAICEIONE ... ... .. .csssaensouniscasstisnssomomesmtstontsmie e 26
SECTION S e N e o e e s AR 29
Y N g 1 oy B S o A A A B N e O G R s 29
APPEN DI A e s e akAb B Rl o o n et R I 29
REMOTE CONT RO O R AT NN - s et aikiains sibas o s e s o 83 29
PRy, o o DR e N S G L 29
A.1.1 Local/Remote Control Mode ...................ooviuiiiiiioinoiriioion 29
PR i e e et 4 A TSR o e TR 29
A O B e e e X i 29
A.1.4 Serial Data Character Format ... 29
PV 8 o s B0 ) o 1A e oS0t L B R Do eI 29
A.2.1 Command/Response Headers ... 29
A2.2 Profocol COMMMMMERIVIE. ..., ..y rivescontostnssmumenssismmsrdiss daatesstinssssios 29
A.2.3 Command/Response BYIeS .......................coovvrvieereeiveinsonisiaenins 29
A2 A LR OV e s tasta s oasiod A A M S AR s 29
11PC-100-X/F/017389



=5

A.3 Configuration Commands/Response.,. ... b 29

A.3.1 Switch Modes s gy e el I : 29
A 3.2 Set Manual Attenuatnon L A R AL 29
A.3.3 Read Automatic Attenuation, Alarms Status . D 29
A. 3.4 Read Manual Attenuation, Alarms Status .. ... Y 29
APPENDIX B . B e A ot LG ‘ 29
CABLE DRAWINGS.. ... SR AL Al 29
B.1 Description ................co....... T R o o O ST e e 29
Cable Assembly SK5900
Cable Assembly SK5692

Table of Figures

B s PR o T R R R S e U L E el o
Figure 2-1 Interconnect Drawing UPC-100 System ... 7
Figure 2-2 UPC-100M REEE PANE! ............ooeertieetie e e 3
Figure 2-3 IF-70-ATT/IF-140-ATT Rear Panel .. ..Error! Bookmark not defined.
Figure 3-1 UPC-100M Front PENEL.................oocererrsoreessemesssoeemessseemeeeesessenne 17
L B P e e e AR R S DR R A 18
Figure 3-3 Automatic Attenuation Mode Menu Tree.................o.__ 20
Figure 3-4 Manual Attenuation Mode Menu Tree.............................. 21
Figure 4-1 IF-70-ATT/ IF-140-ATT Front Panel..............ooooiioo 28
Table of Tables
Table 1-1 UPLINK POWER CONTROLLER ... R R AT iy
MODEL NUMBER UPC-100M SPECIFICATIONS ............................ 3
TRDIS: 12 VPG B AT TN A OB G e i e b e ot e T L S 4
MODEL NUMBERS IF-70-ATT and IF-140-ATT SPECIFICAT!ONS 4
Table 2-1 UPC-100 Rear Panel Connectors ... RS RN
Table 2-2 UPC-100M J1, Atten 1 & 2 Plnouts .................................................. 10
Table 2-3 UPC-100M J2, Atten 3& 4 Pinouts ............ooooveomooniei 1"
Table 2-4 UPC-100M J3, Atten 5 &6 PinOUtS .............oooooeimieeeii "
Table 2-5 UPC-100M J4, Atten 7 & B PInouts ................ooooooooeie 12
Table 2-6 UPC-100M J5, Alarm Connector Pinouts..........................._ 12
Table 2-7 UPC-100M J6, M&C Port Connector Pinouts........................ 13
Table 2-8 J7, Beacon Signal Connector Pinouts............................ 13
Table 2-9 IF-70-ATT/IF-140-ATT Rear Panel Connectors ... 14
Table:2-10. JF-TOATIIERIMORALT: 5 i cisinn crionssisncdscnmmnmanisss s tamm e 16
J1, Remote Control Interface Connector............................_ 16
Tabla 2-11- IP-TORTIAERIRDAM Y reisseronssisistinsassnnss- ssminreaiict T r L O 16
J5 and J6, Fault Interface Connectors................................. 16
Tabb 3.1 Keyp” me ............................................................................. 1°
Table 3-2 UPC-100M Front Panel LED Definitions ............................... 19
Table 4-1 IF-70-ATT/IF-140-ATT Front Panel LED Definitions ... .. 27

UPC-100-X/F1017389 "



SECTION 1
INTRODUCTION

This section provides an overview of the UPC-100-X/F uplink power controlier
System consisting of a UPC-100M Uplink Power Controller and one to eight IF-
70-ATTAF-140-ATT IF Attenuators.

1.1 Overview

The UPC-100-X/F Power Controller System provides the capability of automatic
control of transmit signal levels to compensate for rain fade and other local
atmospheric conditions which may affect transmission.

The UPC-100-X/F Power Controller System consists of a The UPC-100M
Microcontroller unit and one to eight IF Attenuator units. The IF Attenuator units
can be either model number IF-70-ATT or model number IF-140-ATT which
operate at 70 MHz or 140 MHz respectively. The UPC-100-X/F model number is
used to identify the system configuration where the X refers to the number of
attenuators and F refers to the frequency of operation of the attenuators.
Example: A UPC-100-2/140 is a system with two IF attenuator model number IF-

140-ATT with a UPC-100M controller.

In the automatic attenuation mode, the UPC-100-X/F's standard fade correction
algorithm is open loop. In this mode, the unit receives an input voltage which
corresponds to the downlink rain attenuation of a pilot signal. This analog input
is converted to a digital signal, which interfaces to an internal microprocessor.
The microprocessor processes the information via an application specific
soﬂwaealgaiﬁmandcaleumsanmnuationvaluewhid\ismaa
mwmmmmwmenunalmmnmmm

i of adjustment of the attenuator allows uplink EIRP control in

. This process .
gggdsm The UPC-100M can independently control up to eight attenuators.

Thesyﬂunanabobomdhvnmanualmenumm. In this case, each
Wanbesetim\denﬁylno.zsdBmpsﬁomOmeﬁ

OnlheUPCdmaponisavailableonlhomrpunHotmmdm
mm.amcmmmmmummaamm
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indicator for fail safe operations on both the UPC-100M and the IF-70-ATT/IF-
140-ATT.
There are several safety features built into the Uplink Power Microcontrolier Unit :
in the Automatic mode. If the Beacon Receiver indicates to the UPC-100M that ,
it has lost lock, the UPC-100M will set all eight attenuators 10 the clear sky

attenuation value. To prevent rapid signal changes that are not due to rain fade

such as antenna motion due to wind gusts, the UPC-100M will freeze the

attenuation value if the input changes more than 2 dB in a one second period '
until further normal changes are detected at the input. (The maximum expected !
rate of change due to rain fade is 1dB/sec.) In addition, if a change of more than -
1.dB occurs at the input during a one second period, the UPC-100M will slowly

vary the attenuation values over several time periods until the system stabilizes.

——

1.2 Specifications

Table 1-1 lists the operating specifications of the Uplink Power Controller Model
Number UPC-100M.

ing specifications of the UPC IF Attenuator Model

Table 1-2 lists the operati
Number IF-70-ATT / IF-140-ATT. AL
S5




' Table 1-1. UPLINK POWER CONTROLLER
« MODEL NUMBER UPC-100M SPECIFICATIONS
ot A ; ~ General 7 1
. Beacon Receiver Input 0 to 10 Volts
' Programmable Be: acon Slope | 0.01 to 0.99 V/dB in 0.01 steps ‘
pfoll'amrr‘ame Linearity | Linear
Piecewise Linear, 3 slopes
Control modes ["Manual

Automatic Open Loop \
Bl Jes | Automatic Closed Loop, optional
Remote M&C Port {

|[nterface [ RS232 or RS485 ] ,
R Alarms
| Form C re relay contact closure | Summary bof el
' Front Panel Status [ Summary N A
AFroﬁPanel Display J + 5V, +12V |
[ “Chassis
Prime Power " 85to 264 VAC, 47 -63 Hz, 40W |
| Size - 190" x1.75" x 140"
' Weight 65lbs £
Operating e B
P Temperature 0 to +40°C
Humidity Up to 95% non-condensing
| Storage
Temperature -18 to +50°C
‘ Humidity Up to 95% non-condensing

Figure 1-1..The UPC-100M uplink power control controller unit

Figure 1-1. UPC-100M

UPC-100-X/F/017389 3



TABLE 1-2. UPC IF ATTENUATOR
MODEL NUMBERS IF-70-ATT and IF-140-ATT SPECIFICATIONS

SR T LU B

70 +20 MHz

140 +36 MHz
Attenuation Range 0to 1508
Resolution 0.25d8B
Accuracy 11.0dB
Flatness +0.10 dB
Insertion Loss 0 dB nominal
Intercept Point IP3 +8 dBm
Impedance In/Out 75 ohms
Return Loss In/Out(J2/J3) 20 dB
Attenuator Default Range 0-15 dB in 0.25 dB steps via front panel

setti .
Operating Temperature 0°1040°C \
Relative Humidity 0% to 95% non-condensing
Storage Temperature -30° to +80° C

115/230 VAC +10%

s R TR l’ T IR 'pﬂumym
w0 s «f‘o~ e 2 L LY 0 ALY ! 1
ETa u\,m w.,wvmtwmzﬂm m)




SECTION 2.0
INSTALLATION

The UPC-100 —-X/F is designed to be installed in any standard 19 inch equipment
cabinet or rack and requires 1RU (1.75 inches) mounting space vertically for
each device in the system. Including cabling, a minimum of 17 inches of rack
depth is required. The rear panel of the UPC-100M is designed to have AC
power enter from the left when viewed from the rear of the unit. The units can be

placed on a table or any other suitable surface if required

< WARNING: There are no user configurable settings located inside the
UPC-100M and IF Attenuator chassis. There is a potential shock
hazard internally at the power supply module. DO NOT open the UPC-

100-X/F chassis under any circumstances

2.1 Unpacking

The UPC-100-X/F was carefully packaged to avoid damage and should arrive
fully assembled from the factory. The package includes the following items for

proper installation:
1. UPC-100M Unit and X number of IF Attenuators.

2. Installation and Operation Manual
3. 6 foot Power Cords with applicable connector

Carefully unpack the unit and ensure that all of the above items are in the carton.
If the Prime AC power available at the installation site requires a different power
cord/AC connector, then arrangements to receive the proper AC cord will be
necessary before proceeding with the installation. The power supply of the UPC-
100M is designed for universal applications (95 to 230 VAC). The prime power of
the IF-70-ATT/IF-140-ATT is factory set and the applicable line cords should be

used.

2.2 Installation
After unpacking the UPC-100-X/F, install it as follows:

UPC-100-X/F/017389




-(':':

) 1. Mount the UPC-100-X/F chassis in the assigned position of the
~ equipment rack keeping the following considerations in mind: |
* Maintain ambient temperature between 10 and 40° C. Y

« Provide adequate ventilation to the unit.
* Keep units away from direct contact with rain, snow, wind or
su

n.
2. Connect the cables to the proper locations on the rear panel. Refer to

Section 2.3 for connector pinouts and functions. Z
3. Connect the primary power cables to the power source. Review the '
”ﬁ:Mp;mIopeuﬁonlns.ernSbefomlummOmuMQw !
unit on. :

2.3 System Interconnections
The typical system interconnection is shown in Figure 2-1

PR—
o YRS Y .

— VLATT
Mo

PN Worea iR w0
= M U gty

S s e e A

R e

a0 e AR s SR
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FIGURE 2-1 UPC-100-X/F INTERCONNECT DIAGRAM

|J 1 = -
sl

IF-70-ATT / IF-140-ATT
ATTENUATOR NUMBER 1

u

IF-70-ATT J IF140-ATT
ATTENUATOR NUMBER 2

L.=J

[
BEAOONSIGMLE

MAC CLOSED
ALARM PORT LOOP

I.n o9 -
L,

UPC-100Mm E o1 ’

IF-70-ATT [ IF-140-ATY
ATTENUATOR NUMBER 3

li.l

IF-TO-ATT / IF-140-ATT
ATTENUATOR NUMEER 4

IF.70.ATT / IF-140-ATT
ATTENUATCR NUMBER S

SIJB_ISFS'IS
li]

li,

IF-T0-ATT / IF-140-ATT
ATTENUATOR NUMBER 6

_—EJ

=]

IF-TO-ATT [ IF-140.ATT

- ATTENUATOR NUMEER 7

g

I l 7 B IF-70-ATT / IF-140-ATT
: ATTENUATOR NUMBER 8

" NOTE: For single attenuslor connechion cable SK5632 May D subsituted

UPC-100-X/F/017389

Use of cable SK5692 lmas e control capabity of UPC-100M 10
one allenualoe par connector on J1.J2, J3 and J4.

Figure 2-1 Interconnect Drawing UPC-100 System
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I 24  UPC-100M Connections
The rear panel connectors provide all necessary external connections between
the UPC-100M and other equipment. Table 2-1 lists these connectors and
Figure 2-2 shows their locations. For compatibility with the older version of the
ink power controller (UPC-70), the pinouts of the UPC-100M connectors are
the same as the pinouts of the UPC-70 connectors.

Table 2-1. UPC-100 Rear Panel Connectors

37pinDs
b Attenuators 1 and 2
Atten 3 & 4 J2 37 pin Dsub | Attenuation control for
Attenuators 3 and 4
Atten 5 & 6 J3 37 pin Dsub | Attenuation control for
' Attenuators 5 and 6
Atten 7 & 8 J4 7 pin D sub me;io?
ot and 8
Al % 55 | Fom Ry Cotac Gl
M&C Port J6 Dsub | Remote
Closed J8  [OpinDsub |[InputsfomModem
’ AC 2 . s AVIECHIE : mm‘m
Ground ; == | Chassis Ground ,
i3 :"""‘.‘?' '7“.?[. ;
- ‘.{"‘..:-’ ._“ o |L' ,".) (:‘ 7.‘4. :-_"_‘?:.';_".‘-9 '
. ¥ ‘:.:'. :-Rr
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2.4.1 UPC-100M Attenuator Control Connectors, J1, J2, J3 and J4

Each of the attenuator control connectors interfaces with up 1o two external
attenuator units. The connectors are 37 pin female D subs. Tables 2-2 through

2-5 list the pinouts of J1 through J4.

A closure between the common and the normally closed pins indicates a “no-
fault” status of the UPC-100M. An open indicates a fault condition.

Table 2-2. UPC-100M J1, Atten 1 & 2 Pinouts

T e e I e s BT
2 1 NuU mi s

n |

Atten 1, 1.0 dB step
Atten 1, 0.5 dB step
Atten 1, 0.25 dB step
Normally closed
Common
Ground

Atten 2, 8.0 dB step
"Atten 2, 4.0 dB step

Atten 2, 2.0 dB step
Atten 2. 1.0 dB step
: :M-i . 0.5 dB step




Table 2-3. UPC-100M J2, Atten 3 & 4 Pinouts

1 ., 8.0 dB step
50 Atten 3, 4.0 dB
8 Atten 3, 2.0 dB step
7 Atten 3, 1.0 dB step
6 Atten 3, 0.
"5 Atten 3, 0.25 EE' step
20 Normally closed
18 Common
4 Ground
27 Atten 4, 8.0 dB step
26 Atten 4, 4.0 dB step
25 Atten 4, 2.0 dB step
24 Atten 4, 1.0 dB step
23 Alten 4, 0.5 dB
22 Atten 4, 0.25 c'E' step
31 Normally closed
32 Common
21 round

Table 2-4. UPC-100M J3, Atten 5 & 6 Pinouts




Table 2-5. UPC-100M J4, Atten 7 & 8 Pinouts

[ PinNumber | Signal e e |
% 10 Atten 7, 8.0 dB step
P 9 Atten 7. 4.0 dB step
[ 8 Atten 7, 2.0 dB step =
7 Atten7,1.0dBstep |
t T x> 3108 Atten 7, 0.5 dB step
] Atten 7, 0.25 dB step
20 ~ | Normallyclosed |
18 Common
4 | Ground o ]
27 Atten 8, 8.0 dB step
26 |Atten8,40dBstep
= 25 Atten 8, 2.0 dB step S|
24 Atten 8, 1.0 dB step
23 | Atten 8, 0.5 dB step
[RREAIEZ22 Atten 8, 0.25 dB step
31 Normally closed
32 Common '
21 _| Ground )

2.4.2 UPC-100M Alarm Connector, J5

The alarm connector provides a summary Form C contact closure for fault
reporting. The alarm connector is a 9 pin female D sub connector. A summary
alarm is caused by a fault on either the +5 V or the +12 V power supplies. Table

2-6 indicates J5's pinouts.
Table 2-6. UPC-100M J5, Alarm Connector Pinouts

"Pin Number
1 Common
3 Normally Open
7 Normally Closed

Note: A closure between the common and normally open contacts indicates no
fault. A closure between the common and normally closed contacts indicates a

fault.

UPC-100-X/F/017389 12



e

243 UPC.-100M M&C Port Connector, J6

The remote Menitor and Control (M&C) connector is a female 9 pin D sub. Itis
used as the interface between the UPC-100M and an external controller such as
an M&C computer. Refer to Appendix A for a description of the remote protocol
Refer to Table 2-7 for the pinout information.

Table 2-7. UPC-100M J6, M&C Port Connector Pinouts

[ Pin u;me. | Signal. RS-232 Option ,sﬁ@,_aﬂsfcs Option |
B—— AR = "+
[ g T T R
e e R s s ST 1. LS :
a2 B 3 |1\ g ) . = L RV
e s Se Tx 1P AR
L_ —— i S TEe e
e Ground : N T [

2.44 UPC-100M Beacon Signal Connector, J7

J7 is a 25 pin female D sub connector. It is the interface to the beacon receiver.
Table 2-8 lists the pinouts for J7.

Table 2-8. J7, Beacon Signal Connector Pinouts

[ Pin Number Signal

' Beacon Ground
Beacon Voltage
Beacon Lock
+5V

Ground

DN W -

Beacon Voltage is the signal that is proportional to the strength of the beacon
signal from the satellite.

Beacon Ground is the ground return from the beacon receiver,

Beacon Lock indicates if the beacon receiver is locked on the satellite's beacon
signal. A low on this pin shows that the beacon receiver is locked. A high or an
open indicates that it is not locked and that the Beacon Voltage signal is not

valid.
+5V and Ground are available from the UPC-100M.

UPC-100-X/F/017389 13



245 UPC-100M Closed Loop Receiver Connector, J8, Optional

J& is the optional interface to a modem for closed loop operation

246 UPC-100M AC Input, PE1

A standard detachable, non-locking, three prong power cord (IEC phug) supplies
the Alternating Current (AC) power to the UPC-100M. The normal input voltage
range is 95 to 230 VAC, 50 to 60 Hz. The UPC-100M automatically switches

between voltages in the range. Maximum power consumption is less than 40W.

2.4.7 UPC-100M Ground Connector

A stud on the rear panel of the UPC-100M is used for connecting a common
chassis ground among all equipment.

25

IF-70-ATT/IF-140-ATT Connections
The rear panel connectors provide all necessary external connections between

the IF-70-ATT/IF-140-ATT and other equipment. Table 2-9 lists these
connectors and Figure 2-3 shows their locations.

Table 2-9. IF-70-ATT/IF-140-ATT Rear Panel Connectors

Name Reference | Connector Function
Designation | Type
| Control J1 9 pin Dsub | Attenuation control
| IF Input J2 BNC Female _ IF signal input |
['IF Output J3 BNC Female | IF signal output =]
| Fault 1 J5 gpin Dsub | Form C Relay Contact Closure
| Fault 2 J6 9pin Dsub | Form C Relay Contact Closure
| AC Input IEC Prime AC Power
| Ground None Stud Chassis Ground
14

UPC-100-X/F/017389
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5 251 IF-70-ATT/ IF-140-ATT , Remote Control Interface Connector, J1

The remote control interface connector monitors a summary akarm contact
closure for readiness/fault reporting of the UPC-100M in addition to providing
external attenuation setting control. Table 2-10 indicates J1 pinouts.

Table 2-10. IF-70-ATT/IF-140-ATT
J1, Remote Control Interface Connector

]
;
4
;

. Signal s ’
1 | Atten Step, 8.0 dB step ( 5V Atten. In, OV Atten. Out)

| Atten Step, 4.0 dB step ( 5V Atten. In, OV Atten. Out)
Atten Step, 2.0 dB step ( 5V Atten. In, OV Atten. Out)
Atten Step, 1.0 dB step ( 5V Atten. In. OV Atten. Out)
Atten Step, 0.5 dB step ( 5V Atten. In, OV Atten. Out)
Atten Step. 0.25 dB step ( 5V Atten. In, OV Atten. Out)
‘ Contact closure between pins 7 and 8 indicate No-
Fault status of UPC-100M to attenuator

| Ground

TTTTTTTT
wm\lmlm&wm

e

e 4

2.5.2 IF-70-ATT/ IF-140-ATT Alarm Connectors, J5 and J6

The alarm connector provides a summary Form C contact closure for fault
reporting. The alarm connectors are 9 pin female D sub connector. A summary
alarm is caused by a fault on the power supply. Table 2-11 indicates J5's and

J6's pinouts.

Table 2-11. IF-70-ATT/IF-140-ATT
J5 and J6, Fault Interface Connectors

| Pin Number Signal
1 Common
2 Normally Closed
3 Normally Open

UPC-100-X/F/017389 16



SECTION 3.0
UPC-100M OPERATION

Operation of the UPC-100M consists of controlling the unit operating parameters
And monitoring status responses via either the front panel or the remote M&C
Port. This section describes the front panel operation of the UPC-100M. Refer 10

Appendix A for remote control operation.

3.1 Front Panel

The UPC-100M front panel ( Figure 3-1) enables the user to control the UPC-
100M configuration parameters and displays the status via a keypad, an LCD

display and status LEDs.

e g o e
i BeBE8 [+
[» 128088 & g

Figure 3-1. UPC-100M Front Panel

3.1.1 Front Panel LCD Display

The front panel display is a 2 line by 24 character display. The function on the

top row of the display will be preceded by a flashing cursor. To change a
parameter for that function, press ENT. An arrow next to the parameter to be

changed will replace the flashing cursor. Use the [«] and the [-] to scroll to

either the parameter to be changed or the value decimal place to be changed.
Use the [1] and the [4] keys to change values or scroll through selections. Press

ENT to enable the new selection or press CL or MENU to return the previous
selection.

UPC-100-X/F/017389 17



3.1.2 Front Panel Keypad

The front panel keypad permits local operation of the UPC-100M. The keypad
consists of eight keys. (See Figure 3-2.)

ENTY MENU

A
=

v cL ENBL )

Figure 3-2. Keypad

Each key provides one or more logical functions. These functions are defined in

Table 3-1.

Table 3-1. Keypad Functions

“m!

This is the "ENTER" key. This key is used to select a |
displayed function or to execute a configuration change.

5[

This is the “CLEAR" key. This key can cancel a
configuration change that has not yet been executed by
pressing ENT. CL is also used to go back to the previous

menu.
l

l

The MENU key has the same functions as the CL key.

| MENU
"ENBL

Not used at this time.

Left and Right
Arrow keys

These keys are used to move the cursor under the
parameter value or to move to the next parameter on the

line.
NOTE: Throughout this section, [«] and [-] indicate the left

and night arrow keys respectively.

' Up and Down
Arrow keys

These keys are used to scroll through the menus. They are
also used to cycle through parameter selections and to
increment and decrement parameter values.

NOTE: Throughout this section, [T] and [] indicate the up
and the down arrow keys respectively.

UPC-100-X/F/017389
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3.1.3 Front Panel LED Indicators

atus of the UPC-100M

There are four LEDs on the front panel to indicate the st v
color implies a specific

operation. The condition of a LED (ON or OFF) and the
meaning as defined in Table 3-2

Table 3-2. UPC-100M Front Panel LED Definitions

Name |[Status | Definition B L A NGRS :\
| RxSIG | On, Green | There is a valid lock signal from the Beacon Receiver
- - when in automatic mode. Ly SR | - e
R U The Beacon Lock (Modem Lock) signal is not vald. |
ALM On, Red There is a summary alarm in the unit. The actual fault |
| can be viewed via the LCD display under the alarm
| | menu. e J
’» Ooff The unit has no known faults. Sl (50 L8 —1
LOC On, Green | Indicates that the unit can be configured through the local
frontpanel. o '
' Off Indicates that the unit can be configured through the J
, remote M&C port. . e becot g
[ PWR | On. Green | Indicates the UPC-100M powerison. _{
Off | Indicates the unit is off. L i )

3.2 Menu System

On power up, the menu system displays the turn on message. The first line is
the title of the unit and the second line is the version number of the firmware.
The turn on message stays on the screen for a few seconds. The screen then
displays either the automatic mode menu or the manual mode menu depending
on the last mode that the unit was in when it was powered down.

Press [T] or [+] to scroll through the functions. To change a parameter setting,
scroll the display until the function is on line 1 then press ENT to begin the
change process. Press [«] or [-] to position the cursor under the parameter to
be changed. Press 1] or [+] to change the parameter. After the display shows
the correct parameter value, press ENT to execute the change. This action
initiates the necessary programming by the UPC-100. To undo a parameter
change before execution, press either the CL or the MENU keys.

To step back to the previous menu, press CL or MENU.

Figure 3-3 shows the menu tree organization for the automatic attenuation mode
and Figure 3-4 shows the manual attenuation mode.
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| Attenuation ' I_i;n;ar- Piecewise
| Linear

'_Clear Sky : 2

Signal Setup | Slope Value ' Slope l
Breakpoints,

’Eea: Sky 7 Slope Value
Signal Reading

Beacon Voltage
Reading

l Transmit' and
Receive
Frequencies

TxFRQA

|

Power Supply
Voltage Reading

Control +12 V Alarm Power Supply
Status Voltage Reading
! Unit Address '

Alarms

Display/LED
Test

Firmware

Revision

Figure 3-3. Automatic Attenuation Mode Menu Tree
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! Unit Address '

Display/LED

Test
Firmware
Revision

1 +5V Alarm
Status

Figure 3-4. Manual Attenuation Mode Menu Tree
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3.2.1 Functions

Mode:

There are two modes of operation in the UPC-100M. The manual

| mode allows the attenuation of each of up to eight attenuators to be
| controlled from the front panel of the unit. The automatic mode

: changes the attenuation based on the beacon voltage and the

| parameters entered into the UPC-100M for the particular customer

site.

MODE [AUTOMATIC}
{MANUAL}

Attenuation Settings (Manual mode only):
Set the attenuation value from 0.00 to 15.00 dB in 0.25 dB steps for

each of the eight individual attenuators controlled by the UPC-100M

Beacon Slope Setup {Automatic mode only):
Slope Type — Choose between a linear slope or a three section

piecewise linear slope for the beacon receiver's voltage function.

SLOPE {LINEAR}
{PIECEWISE LINEAR)

Slope Breakpoints — For a piecewise linear slope, there are two
breakpoints where the slope changes values. The breakpoints can
be set between 0.1 and 9.9 Volts. Only the breakpoints in bold
below can be changed. Its matching breakpoint on the line below it

will automatically correspond to it.

0.0 - X.X Volts 0.10 vidB
XX~ Y.Y Volts 0.50 vidB
Y.Y -10.0 Volts 0.15 vidB

Slope Value — The actual value of the slope can be changed from
0.01 to 0.99 V/dB.
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|oowoov s 0.XX VigB I

Cloar Sky Attenuation (Automatic mode only):

This is the setting for the attenuators when the beacon voltage is at
its clear sky value. The range is 0 00 to 15.00 dB in 0.25 dB steps

| CLR SKY ATTN XX XX dB I

Clear Sky Signal Setup (Automatic mode only):

Sets the clear sky voltage equal to the beacon voltage signal that is
present on J7, pin 3 on the rear panel at the time ENT is pressed.

|—§ET BEACON VOLT TO CLR SKY
VALUE. PRESS ENT

Clear Sky Signal Reading (Automatic mode only):

Displays the value of the clear sky voltage on the front panel
display. Status only.

¢

' CLR SKY SIG XX XV

Beacon Voltage Reading (Automatic mode only):
Displays the value of the beacon voltage on J7, pin 3. When the
Beacon Lock signal indicates a failure, the front panel beacon
voltage will be dashed. Status only.

BEACON VOLTAGE XXXV

Transmit and Receive Frequencies (Automatic mode only):
The RF signal path frequencies are used in the fade correction
algorithm to caiculate the attenuation. The UPC-100M will accept
frequencies from 3,400.000 to 30,500.000 MHz in 125 KHz steps.
Each frequency pair corresponds to its attenuator; i.e. TXFRQ1 and
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RxFRQ1 are used to calculate the attenuation value for attenuator
1. In most cases, the receive frequency will be the beacon

frequency

[ TxFRQ1 XX XXX XXX MHz
I RxFRQ1 XX XXX XXX MHz

Alarms:
Displays the status of the individual alarms: +5V and +12V. To
see the actual power supply voltages, scroll either one of the power
supply status lines to the top line on the display and press ENT.
Status only.
{PASS, FAIL)
{PASS, FAIL}
+5Volt ST
+12 Vot XXXXV
Control:
Enter the control mode, either local (front panel) or remote (M&C
port).
Control {LOCAL}
{REMOTE}
Unit Address: :
Enter the address of the chassis. The address can be between 0
and 255.
Unit Address XXX
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Display/LED Test:

Press ENT to test the front panel display and the four status LEDs.
All LEDs will light and all characters in the display will be written 1o
in a series of screens of alternating “#'s and “+"s.

L A T A
L I A

LA e W WO R T NG AN I

L R T T T Y

Firmware Revision:
Shows the firmware revision of the PROM in the UPC-100M.
Status only.
| Firmware Rev. X XXX
I
i .lA. V"-," v" i ), ,.. 4 ' o"-' ‘.' L ..".
" # ALV D T M Yo W ke AR -

A NN I el il e TN
!l A SR S Yok p ks dt

s P01 e e 1N g TP 4 )
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SECTION 4.0
IF-70-ATT/ IF 140-ATT OPERATION

4.1 Attenuator Operation

The LNR Model IF-70-ATT/ IF-140-ATT Anenuator s the accompanying
attenuator for the LNR Model UPC-100M Uplink Power Contreller. The unit
accepts a 6 bit parallel binary control word from the UPC-100M and converts it
Into an analog voltage. This analog voltage is conditioned and linearized and s
finally used to control a pin attenuator which provides the appropriate amount of

attenuation.

The unit also accepts a contact closure from the UPC-100M to indicate fault
status of the UPC-100M. If a fault is detected from the UPC-100M, the
attenuator will default to the front panel settings. If the attenuator develops an
Internal fault, the unit will present a large amount of attenuation and effectively

disable the link. Both the controller and attenuation status is displayed on the
front panel for ease of use. See Figure 4-5, Front Panel Layout,

Two rear panel Form-C relay contact closures are provided to allow the unit to be
taken off-line in case of a catastrophic failure as a summary alarm indicator for
operation. See Section 4.1.2 Front Panel LED Indicators.

4.1.1 Front Panel Attenuation Switch Settings

While the IF-70-ATT/ IF-140-ATT Attenuator is connected to the UPC-100M the
front panel manual attenuation switches are disabled. If the UPC-100M is not

connected (or the UPC-100M is turned off) the IF-70-ATT/ IF-140-ATT Attenuator
front panel attenuation switches are active. The switches allow the indicated
attenuation value to be added or subtracted ( IN or OUT respectively ) from the

IF signal path.
4.1.2 Front Panel LED Indicators

There are two LEDs on the front panel to indicate the status of the IF-70-ATT/ IF-
140-ATT. The condition of a LED (ON or OFF) and the color implies a specific

meaning as defined in Table 4-1.
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Table 4-1. IF-70-ATT/ IF-140-ATT Front Panel LED Definitions

Rad contrlled via atlenuaor ront panel swiches.
Aftenuator There is a summary a n the attenuator un
Status fed attenuation value has defaulted to maximum.

g"meé-ﬁ The attenuator is functioning within normal parameters.
A.CPWR . Green _ Indicates the IF Attenuator power is on. .
Off tes the unit is off.







SECTION 5.0
MAINTENANCE

The UPC-100-X/F components do not require scheduled field maintenance
mﬁom»mmmrmm and exhaust ports for blockage due
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APPENDIX A
REMOTE CONTROL OPERATION

A.1 Description

An external Monitor and Control System can be used to remotely control the
UPC-100M through the rear panel M&C port connector, JB. The remote imerface
accepts serial data according to RS-422A/RS485 standards (or optionally RS-
232), checks the data for conformance to the protocol and parity definitions and
commands the UPC-100M's microcontroller to perform the commands listed in
section A.3. In addition, the remote interface confirms the execution of the

commands by answering with the proper information requested

A.1.1 Local/Remote Control Mode

The local or remote mode of operation is selectable from the front panel
keypad/display. In local mede, all front panel operations are available while the

remote interface has monitoring capability only. In the remote mode, the
parameters that can be changed from the remote interface will not be controllable

from the front panel. The front panel display will retain monitoring capability for
these parameters.

A.1.2 Baud Rate
The baud rate of the UPC-100M is 9600.

A.1.3 Address Settings
The unit address of the UPC-100M can be set from the front panel. The address
is an 8 bit binary number from 0 to 255.
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A.1.4 Serial Data Character Format

The remote interface is designed to send and receive frame onented serial data
stream communications consisting of an 11 bit frame character block format.

This serial data character format is illustrated below

[ f2]sT«]sTef7Teofofr]

Start bit ’,t
‘«—— Data bits
Even Parity bit -
Stop bit

A.2 Protocol Structure

This protocol specification defines the character and message format that must
be followed for control and monitoring of the UPC-100M.

:\l: command strings issued by the Monitor & Control System are defined as
Ollows:

Command | Address Protocol Command Command | LRC
Header Command | Byte 1 "' | Byten Byte
All response strings issued by the UPC-100M are defined as follows:
Response | Address Protocol Response Response | LRC
Header Command | Byte 1 " | Byten Byte

The following sections describe the character byte oriented protocol implemented
within the UPC-100M's internal remote control firmware.

A.2.1 Command/Response Headers

Each command issued by the station controller must begin with a 01(Hex)

Command Header character (CH) to signify the beginning of a command stri
If the Device Address, Parity and LRC checks are valid, the UPC-100M will
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Y produce a response message string beginning with a 02 (HMex)

immediatel
Response Header character (RH).

A.2.2 Protocol Command Byte
mmand character defines the processing method used by the

The Protecol Co
UPC-100M for Command Bytes (1- n) contained within the command sting.

A23 Command/Response Bytes
The Command and Response bytes contained within the command string
Provide the data required to carry out the command. These bytes vary in number
depending on the respective command and are described in detail within the

commands definition section.

A.2.4 LRC Byte
The parity and LRC (Longitudinal Redundancy Check) consistency checks are
per_formod on all command messages received by the UPC-100M, and proper
parity and LRC information is included in all messages it issues.

All command and response messages require the proper LRC byte to insure data
integrity on the communications bus. To compute the LRC byte for a given
command or response message simply exclusive or (XOR) each byte in the
command or response message and assign the result as the last byte in the

message string.
The following is an LRC computation example:
(CH [AD |31 |LRC |
(01 400 L1324
LRC byte = 01 (XOR) 01 (XOR) 31
LRC byte = 31
103 101 |83 8]
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A.3 Configuration Commands/Response

The following protocol descriptions define the external communications bus
Commands that are issued by the operator's Monitor & Control System. These
Commands are validated and processed by the UPC-100M. The appropriate
f&sponse will then be directed to the Monitor & Control System

A.3.1 Switch Modes

itches the UPC-100M between the automatic and manual

This Command sw
attenuation modes if the UPC-100M is in remote control.

Command Message:
[CH TAD |53 TMODE [LRC |
Automatic Attenuation

MODE = 00
01 Manual Attenuation

Response Message:
3 (RHTAD |53 JACK |MODE |LRC |

ACK = 00 Command valid
FB  Invalid mode byte
FD  Unitin local control mode

If the mode byte is invalid, the response message will contain -1 (in twos
complement binary i.e. 1111,1111) in place of the mode byte.

A.3.2 Set Manual Attenuation
This command will store and set any one of the eight attenuations. The
command is only valid when the unit is in manual attenuation mode and in

remote control.

Command Message:

[CH JAD [54 [N1N2 [A1A2 [A3A4 [LRC |

Attenuator number, 1 through 8, in binary coded decimal
Attenuation value in binary coded decimal

N1N2=
A1A2 A3 A4 =
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For example, to set Attenuator 4 to 7.75 dB, send the following:

(CH JAD [84 Jo4 07 |75 [LRC ]

Response Message:
[RH TAD [54 JACK |N1N2 [A1A2 |A3A4 [LRC |

ACK = 00 Command valid
FC  Unit in automatic attenuation mode

FD Unit in local control mode
FE Invalid attenuation value
FF Invalid attenuator number

A.3.3 Read Automatic Attenuation, Alarms Status

This command reads the last automatic attenuation setting for the attenuator
requested. It also provides information on the status of the individual alarms and

the attenuation mode.

Command Message:
|CH TAD [55 [NiN2 [LRC |
N1N2= Attenuator number, 1 through 8, in binary coded decimal

Response Message:

RH [AD [55 [ACK [STATUS N1N2 [A1A2 A3A4 [LRC |

ACK = 00 Command valid
FF Invalid attenuator number

A1A2 AJA4 = Attenuation value in binary coded decimal

STATUS byte defined as follows:
Bit Position g 0" ‘Example
0 Summary Alarm No Summary 0000,0001
Alarm
1 +5 V Alarm No +5 V Alarm 0000,0010
2 +12 V Alarm No +12 V Alarm 0000,0100
3 Not used Not used -
4 __Not used ___Notused i
5 Beacon locked | Beacon not locked 0010,0000
6 Not used Not used -
7 Manual Automatic 1000,0000
Attenuation Mode | Attenuation Mode
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A.3.4 Read Manual Attenuation, Alarms Status

This command reads the last manual attenuation setting for the attenuator
requested. It also provides information on the status of the individual alarms and
the attenuation mode.

Command Message:
CH [AD [56 |N1N2 [LRC |
N1N2=  Attenuator number, 1 through 8, in binary coded decimal

Response Message.

ACK = 00 Command valid
FF  Invalid attenuator number
A1 A2 A3 A4 = Attenuation value in binary coded decimal

STATUS byte defined as follows:

-17

o (1]
Summary Alarm No Summary 0000,0001
e Alarm
+5 V Alarm No+5V Alarm |  0000,0010
0000.01@

+12 V Alarm No +12 V Alarm
Not used Not used -

~ Not used Not used -
locked | Beacon not locked 0010,0000 o
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APPENDIX B

i CABLE DRAWINGS
B.1

This appendix contains the information required to construct the UPC-100-X/F
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