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Phase Combined Systems
Indoor Packaged GaAs SSPAs
3RU, 5RU, 6RU

C-Band 1:1 5RU

Phase Combined System
with FPRC-1100 Controller

C-Band 1:2 3RU
Phase Combined System
with FPRC-1200 Controller

FEATURES

Extremely High Power
Density:
To 2.2 kW C-Band
To 400 W X-Band
True Redundant Chassis
Architecture
Universal Power Factor
Corrected Power Supply
System Output Power
Monitor
SSPA with Touchscreen
1RU System Controller
with Touchscreen
Hot/Cold Standby operat-
ing modes for reduced
power consumption

OPTIONS

Reflected Power Monitor
L-Band Input operation

SSPA and Controller
Remote Panels

DESCRIPTION e Auxiliary / Maintenance
Output Switch
i ; ; e External Exhaust Ai
Teledyne Paradise Datacom’s family of indoor packaged, Dﬁgmg Kiz( austAIr

phase combined solid state power amplifier (SSPA) systems
provide the highest degree of redundancy and system reliabil-
ity. Phase Combined systems can be configured using any
combination of Teledyne Paradise Datacom’s Indoor Packaged
amplifiers.

1:1 Phase Combined Systems are an economical solution to
providing high output power capability with the addition of soft-
fail redundancy.

1:2 Phase Combined Systems can provide full output power
redundancy to mission critical applications which cannot toler-
ate any decrease in output power capability.

All phase combined systems include a 1RU system controller
with a full color touchscreen display and user-friendly menu
structure for monitor and control of the system.

Custom Configurations

SPECIFICATIONS

3 RU SSPA Chassis:
19.0 X 5.22 X 25.25
85 Ibs (38.5 kg)

5 RU SSPA Chassis:
19.0 X 8.75 X 30.25
150 Ibs (68 kg)

6 RU SSPA Chassis:
19.0 X 10.47 X 30.25
180 Ibs (82 kg)

1 RU System Controller:
19.0 X 1.75X 13.3
5 lbs (2.3 kg)

www.paradisedata.com
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1:1 Phase Combined / Redundant System

The 1:1 Fixed Phase Combined Redundant System is a popular system architecture that
enables two Solid State Power Amplifiers to operate as a normal 1:1 redundant system or a
phase combined system. The basic system topology is very similar to a 1:1 redundant system
and is shown in the block diagram. An additional switch is included which allows either
amplifier to be individually connected to the antenna or connect both amplifiers to a wave-
guide combiner. The system includes an integrated input sample port along with system level
output power detection.

COUPLER

J1
RF INPUT
OUTPUT

POWER
DETECTOR
MODULE

SPLITTER

RF INPUT SAMPLE
-10dB

BTN

/
///
CROSS GUIDE
COUPLER

1:1 Phase Combined System Simplified Block Diagram

1:2 Phase Combined / Redundant System

The 1:2 Phase Combined Redundant System is a system architecture that enables Solid
State Power Amplifiers to achieve higher output power levels while building in a level of
redundancy. The basic system topology is similar to a 1:2 redundant system shown in the
block diagram below. Amplifiers #1 and #3 are normally online. The outputs of #1 and #3 are
directed by the waveguide switches into a low loss power combiner. In the event of a failure
of either on line amplifier, the standby amplifier, #2, can be switched in place of either #1 or
#3 and the system maintains full output power. The system includes an integrated input
sample port along with system level output power detection.

OUTPUT
AMP 1 POWER
DETECTOR
MODULE
1 COUPLER [ ] \BK = Al
RF INPUT & — STAND RF OUT
L AMP J
SPLITTER COMBINER
DUMMY CROSS GUIDE
J3 LOAD COUPLER
RF INPUT SAMPLE
-10dB
AMP 3

1:2 Phase Combined System Simplified Block Diagram
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? =1E £
. 000
Single 3RU Chassis Single 5RU Chassis
Output Power Levels Output Power Levels
C Band: 100W - 300W C Band: 400W - 500W
X Band: 200W

Single 6RU Chassis
Output Power Levels

C Band: 800W - 1.1 kW
System Output Power Capacity

Due to the output waveguide and switches, there is always some residual loss in the output of
phase combined HPA systems. This results in slightly less than the ideal 3 dB power addition
to the output power of a single HPA unit.

On 1:1 phase combined systems, the typical additive output power is 2.70 dB above the
output power of a single HPA. On 1:2 phase combined systems, the typical additive output
power is 2.50 dB above the output power of a single HPA.

For example, a 200W C-Band 3RU SSPA in a 1:1 phase combined system would have the
following output power:

Single HPA: P4gg = 52.3 dBm; Pg,t = 53.0 dBm

1:1 phase combined system: Pqqg = 55.0 dBm; Pg; = 55.7 dBm

Continuous operation at saturated power can negatively impact the life of the amplifier and will not be covered by warranty. Normal operating
output should be limited to P14s (1dB backed off from the full rated power, Pga).
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General System Specifications

PARAMETER NOTES LIMITS UNITS
Gain minimum 70 dB
minimum (units with L-Band input) 67 dB
Gain Flatness full band (All except Extended C-Band) +1.0 dB
Extended C-Band units +1.5 dB
Gain Slope per 40 MHz +0.3 dB/40 MHz
Gain Variation vs. Temperature 0°C to +50°C +1.0 dB
Gain Stability at constant temperature +0.25 dB/24 hours
Gain Adjustment 0.1 dB resolution 20 dB
Intermodulation Distortion @ P14s - 3dB -25 dBc
AM/PM Conversion @ rated Pygp 3.5 °/dB
@P148- 3dB 0.5 °/dB
Spurious @ rated P14 -65 dBc
Harmonics @ rated Pq45- 3dB -50 dBc
Input/Output VSWR 1.50:1
Group Delay Linear 0.01 ns/MHz
(per 40 MHz segment) Parabolic 0.003 ns/MHz2
Ripple 1.0 ns p-p
Noise Output TX Band -75 dBW/4 KHz
RX Band (C-Band) - 150 dBW/4 KHz
RX Band (X-Band) -100 dBW/4 KHz
Residual AM Noise 0-10 KHz -45 dBc
10 KHz - 500 KHz -20 (1.25 + log F) dBc
500 KHz - 1 MHz -80 dBc
Phase Noise IESS -308/309 - 10 dB
Mechanical
Size width x height x depth
3RU HPA Chassis 19.0 x 5.22 x 25.25 (483 x 133 x 641) inches (mm)
5RU HPA Chassis 19.0 x 8.75 x 30.25 (483 x 222 x 768) inches (mm)
6RU HPA Chassis 19.0 x 10.47 x 30.25 (483 x 266 x 768) inches (mm)
1RU Power Supply Chassis 19.0 x 1.75 x 16.1 (483 x 44 x 409) inches (mm)
Weight
3RU HPA Chassis 85 (38.5) Ibs. (kg)
5RU HPA Chassis 150 (68) Ibs. (kg)
6RU HPA Chassis 180 (82) Ibs. (kg)
1RU Power Supply Chassis 29 (13) Ibs. (kg)
Finish powder coat Gray
Environmental
Operating Temperature Ambient 0to +50 °C
Relative Humidity Condensing 95 %
Cooling System Integrated Forced air
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L-Band Operation

Teledyne Paradise Datacom Phase Combined HPA Systems can be configured for L-Band
Input operation. For optimum RF phase combining over the entire bandwidth of a commun-
ication amplifier, the frequency translation part of the system must be separated from the
phase combining loop. Therefore, systems with L-Band input are configured with a separate
1:1 system of L-Band Block Up Converters that feed the 1:1 or 1:2 Phase Combined HPA
system. If L-Band redundancy is not required, the system can be configured with a single
thread L-Band Block Up Converter.

1:1/ PHASE COMBINED HPA SYSTEM

OPTIONAL INPUT]__|
SAMPLE PORT MON‘TOP &
CONTROL

DELAY MATCHED
COAXIAL CABLE

DELAY MATCHED
WAVEGUIDE

BUC REDUNDANT SYSTEM
400w | AC/DC POWER
HPA SUPPLY
=

WAVEGUIDE
HYBRID
COMBINER

OPTIONAL INPUT]
SAMPLE PORT ] MON\TOR &

950-15625 MHz INPUT
OPT. 10 MHz REFERENCE INPUT

CROSS GUIDE
COUPLER
1

HRF ouT

CONTROL

DELAY MATCHED DELAY MATCHED

COAXIAL CABLE WAVEGUIDE ouTPUT
POWER
DETECTOR
MODULE

400w | AC/DC POWER
HPA SUPPLY

BUC Alarms, BUC Power
Switch Drive
witch Drive

S

FPRC—1100
CONTROLLER

HPA Alarms

RCP2-1100
CONTROLLER

85-265 Vac 180 - 265 Vac 180 - 265 Vac
47-63 Hz 47-63 Hz

s e
100w 2400W 2400W 00w
Power Factor > .9 Power Factor >.9

RS485 M&C
RS485 M&C

CONTROLLERS NETWORKED ON RS—485

The Block Up Converter system is housed in a 1RU rack-mountable enclosure and controlled
by a RCP2-1100 Redundant Controller. The Teledyne Paradise Datacom zBUC® architecture
allows a converter that is fitted with an internal reference oscillator to automatically detect and
switch to an externally applied 10 MHz reference signal.

Optional input sample ports on each SSPA chassis are available on L-Band Input Phase
Combined Systems to allow the user to monitor the output of the block up converter.
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L-Band Operation

Teledyne Paradise Datacom amplifiers are available with an integrated L-Band Block Up
Converter. L-Band units _utilize Teledyne Paradise Datacom’s proprietary zBUC technology.
The addition of a zZBUC® converter to the SSPA typically increases the gain by 2-4 dB. The
advantages of zBUC technology include:
o Autosensing zBUC includes an internal reference but will switch to an external reference if

applied;

e Internal high stability (10 MHz) reference; will lock to externally supplied (10 or 50 MHz)

reference;

e zBUC converter can accept a wide range of external reference power (-10 to +5 dBm);
o zBUC converter can accept FSK monitor and control signal via the IFL for complete ampli-

fier remote control.

Available Frequency Plans

Band Model Number IF Input LO Frequency RF Output
Cc Sub-Band “A” 950 - 1525 MHz 4.900 GHz 5.850 - 6.425 GHz
C Sub-Band “B” 950 - 1825 MHz 4.900 GHz 5.850 - 6.725 GHz
C Sub-Band “C” 950 - 1870 MHz 4.800 GHz 5.750 - 6.670 GHz
X Sub-Band “A” 950 - 1450 MHz 6.950 GHz 7.900 - 8.400 GHz
Electrical Specifications for RM SSPA Systems with ZBUC converter
PARAMETER NOTES LIMITS UNITS
Gain Nominal setting 75 dB
Gain Flatness full band +2.0 dB
Gain Slope per 40 MHz +0.5 dB/40 MHz
Gain Adjusted Range 20 dB
Typical C-Band Adj. Range 60 - 80 dB
Gain Stability -40 to +60 °C +15 dB
Phase Noise Offset frequency from carrier Absolute max. C-band (typ.) | X-band (typ.)
10 Hz -30 -60 -58 dBc/Hz
100 Hz -60 -74 -70 dBc/Hz
1 KHz -70 -84 -80 dBc/Hz
10 KHz -80 -100 -94 dBc/Hz
100 KHz -90 -105 -97 dBc/Hz
1 MHz -90 -125 -122 dBc/Hz
Spurious In-Band Signal Related (C-Band) -50 dBc
(Extended C-Band) -40 dBc
Close to Carrier Spurious (< 20 MHz) -50 dBc
Local Oscillator -30 dBm
Transmit Band Noise Tx Band at Maximum gain -65 dBW/4kHz
Output Power Density
Input VSWR L-Band 1.5:1
Internal Reference Option Reference Accuracy (initial) +1+10%
Aging per day (after 30 days) +1+10°
Aging per year (after 30 days) +6+10°
Reference Stability over Temperature (-40 to +40 °C, ambient) +1+108
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System Controller

N LEA%YgEEDATACW Status Mo
FAULTS atus Meny
Summary

s : L) Oloca
Q st Fault Panel SSPA Current LNA RCP Status @Femcte.
3 *“{—2 @— o
@ Ua3 . > (2 Fault Info SSPARF Redundancy | |Custom Status|  |emuns
i

@ Power Supph

System Controller Configured for 1:1 Phase Combined Mode

R BB oatacou s S M.
atus Meny.

"
Suere. s () (Olocal
Quat | | = Fault Panel | | SSPA Current LNA RCPStatus |  [ermce

Q Unt 2
Q Une Obuso
E Fault Info SSPARF Redundancy | |Custom Status| | euus

3
Q Praee Swsly

System Controller Configured for 1:2 Phase Combined Mode

The 1RU system controller with touchscreen display is the heart of the Phase Combined
SSPA System. It provides an extremely user friendly interface for complete monitor and con-
trol of the high power amplifiers. The front panel mimic display shows the on-line amplifiers
and the switch positions. Fault indicators are provided for easy indication of system status.

All controller monitor and control is available locally at the front panel touchscreen display, as
well as remotely by the RS232 , RS485, or Ethernet interface ports. Audible alarms and a full
compliment of parallel I/O signal are available at the rear panel of the controller.

The system controller allows the Phase Combined System of amplifiers to be controlled as if it
were a single SSPA. The FPRC is the single point of interface for either local, front panel, or
remote control. System monitor and control capability include gain adjustment, output power
monitoring (dBm or Watts), and alarms.

The controller contains its own internal redundant components including fully redundant power
supplies.

7 OF 11 203584 REV AY ECO A26919

‘a8ed Yoeg ay1 Uo pauleluO) SUOLIIIISAY 01 13[gns ASojouyda] 664VYI


mwaterhouse
Back Page EAR99 (for Spec Sheets)


"~‘ TELEDYNE
PARADISE DATACOM

Everywhereyoulook

Phase Combined Systems
Indoor Packaged GaAs SSPAs
3RU, 5RU, 6RU

Part Number Configuration, 2nd Generation 3 RU GaAs SSPA

HPA 3 2 2nd Generation
Band |
C-Band | C |
X-Band X Rack Height - Co1n|;|3ul\;'it1lc|>3n Modslfler |3
3RU |3 ower Supply

L' |[1RU N+1 Power Supply
& Rear Exhaust Adapters

Power Level (Watts)

100, 140, 200, ! NoE a’vailable with Package options ‘Y’
C-Band 250, 300 orZ
X-Band (200 Configuration Modifier 2
X |Standard

P |Front Panel Power Switch
R' |Receive Band Reject Filter

Frequency Sub Band

' Available with optional BUC

C-Band V |Reflected Power Monitor
A" [5.850 to 6.425 GHz - A" [P + R (see above)
B' |5.850 to 6.725 GHz B |P+V (see above)
C' |5.750 to 6.670 GHz C" |V +R (see above)
X-Band D' [P +R+V (see above)
A' [7.90 to 8.40 GHz TX-Band only
F |7.10to 7.40 GHz

Configuration Modifier 1

X [Standard

K |110 VAC Input

S |(Input Sample Port

C |K+ S (see above)

For standalone SSPA specifications,
refer to document 214576.

COMMENTS:

Package

s |Rack Mount, Top Mounted Waveguide System Configuration

Switching, with cabinet E 1:2 Fixed Phase Combined System, Input
1 |Rack Mount, Top Mounted Waveguide Spllttgr, EAREAI200 :

Switching, without cabinet G 1:1 Fixed Phase Combined System, Input
Y Rack Mount, Rear Mounted Waveguide - Splitter, FPRC-1100

Switching, with cabinet Standard location for RCP is directly above HPA1
z g{ac.i[k rI]\./Iount,_tlﬁea’: Mct))gntttad Waveguide Block Up Converter

witching, without cabine M |Autosensing BUC

X |NoBUC
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Part Number Configuration, 5 RU GaAs SSPA

HPA 5
Band |
C-Band | C
Rack Height
5RU | 5
Power Level (Watts)

C-Band |400, 500

Frequency Sub Band

C-Band

5.850 to 6.425 GHz

5.850 to 6.725 GHz
5.750 t0 6.670 GHz

' Available with optional BUC

Configuration Modifier 3

P

1RU N+1 Power Supply

L1

1RU N+1 Power Supply
& Rear Exhaust Adapters

"Not a
or‘Z

vailable with Package options ‘Y’

Configuration Modifier 2

X

Standard

\"

Reflected Power Monitor

Configuration Modifier 1

X [Standard

S |Input Sample Port

System

Configuration

E

1:2 Fixed Phas

e Combined System, Input

Splitter, FPRC-1200*

Package

G

1:1 Fixed Phas

e Combined System, Input

Splitter, FPRC-1100*

Rack Mount, Top Mounted Waveguide
Switching, with cabinet

Rack Mount, Top Mounted Waveguide
Switching, without cabinet

' Standard location for RCP is directly above HPA1

Bl

ock Up Converter

Rack Mount, Rear Mounted Waveguide
Switching, with cabinet

Rack Mount, Rear Mounted Waveguide
Switching, without cabinet

For standalone SSPA specifications,
refer to document 214165.

COMMENTS:

M |Autosensing BUC

X [NoBUC
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Part Number Configuration, 6 RU GaAs SSPA

HPA 6
Band | |
C-Band | C |
Rack Height Configuration Modifier 3
P [1RU N+1 Power Supply
6RU | 6 8
L° |1RU N+1 Power Supply
Power Level (Watts) & Rear Exhaust Adapters
800, 900, ! NoE a’vailable with Package options ‘Y’
C-Band 1100 (1K) or‘Z
Configuration Modifier 2
Frequency Sub Band X |Standard :
L V |Reflected Power Monitor
C-Band
A" 15.850 to 6.425 GHz

B' |5.850 to 6.725 GHz

c' |5.750 to 6.670 GHz Configuration Modifier 1
' Available with optional BUC X |[Standard
S |Input Sample Port
Package
Rack Mount, Top Mounted Waveguide Svstem Configuration
S Switchi ith cabinet y )
witching, with cabine - E 1:2 Fixed Phase Combined System, Input
T ga(_ikrl]\(lount,_;:;optMognte? Waveguide Splitter, FPRC-1200*
witching, Withou? cabine : G |11 Fixed Phase Combined System, Input
Y Rack Mount, Rear Mounted Waveguide Splitter, FPRC-1100*
Switching, with cabinet ' Standard location for RCP is directly above HPA1
z Rack Mount, Rear Mounted Waveguide
Switching, without cabinet

Block Up Converter
M |Autosensing BUC
X [NoBUC

For standalone SSPA specifications,
refer to document 217002.

COMMENTS:
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Global Sales Offices

U.K. HEADQUARTERS (Modem)

/}

U.S. HEADQUARTERS (RF) Global Business Development & Sales Director (RF)
Teledyne Paradise Datacom Timothy Sheerin, (508) 273-5902

Global Business Development
& Sales Director (Modem)
Paul McConnell

Teledyne Paradise Datacom
106 Waterhouse Lane,
Chelmsford,

Essex, England, CM1 2QU

Tel: +44(0)1245 847520

Mobile: +44(0)7720 707499
paul.mcconnell@teledyne.com

Sales Director,

Asia Pacific (RF & Modem)
Tavechai M.

Teledyne Paradise Datacom
333,20 FI., C1

Lao Peng Nguan Tower 1,
Vibhavadi-Rangsit Rd.,
Chatuchak, Bangkok 10900
Thailand

Tel: +66 2-272-2996

Mobile: +66 83 5545145

11361 Sunrise Park Drive timothy.sheerin@teledyne.com tavechai.mektavepong@teledyne.com

Rancho Cordova, CA 95742
sales@paradisedata.com Sales Director, Eastern U.S. & Latin America (RF)

John O’'Grady, (848) 220-6464
john.ogrady@teledyne.com

Sales Director, Western U.S. & Canada (RF & Modem)
Bruce Grieser, (480) 444-9676
bruce.grieser@teledyne.com

Use and Disclosure of Data: This product is classified as EAR99 and is subject to U.S. Department of
Commerce regulations. Export, reexport or diversion contrary to U.S. law is prohibited.

Proprietary and Confidential: The information contained in this document is the sole property of Teledyne Par-
adise Datacom. Any reproduction in part or as a whole without the written permission of Teledyne Paradise

Datacom is prohibited.

Data Security: Teledyne Paradise Datacom amplifiers and controllers do not inherently provide encryption to
transmitted data, and have limited security measures to protect it. If the unit will be accessible over the Internet,
exercise appropriate data security protocols. Teledyne Paradise Datacom strongly recommends placing the
equipment behind a protective Firewall or setting up a VPN link with dual authentication for remote access.

Specifications are subject to change without notice.
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