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Estimation of number of space amplifiers (DRA not included)
per band and per year at satellite launch date

1500 T+

1 OOO = Ku-band

#amplifiers / year / band
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Frequency Range (GHz)
Bandwidth, %, max
Peak Saturation Output Power,
min. (W)

Average output power, min. (W)
Amplitude Flatness , dB PTP
RF Out Amplitude Droop @pulse

width of 250 uSec. max. (dB)

Output load VSWR. max.

Large Signal Gain, min. (dB)

Input RF Drive (dBm), max.
RF Pulse Width (uSec.), max.
RF Rise/Fall Time, max. (nSec)

Duty Cycle, max. (%)
PRF (kHz)

Input Supply Voltage (V)
Average Input Current, max. (A)
DC power Consumption, max. (W)
Switching Power Supply
(provided as part of the SSPA)
Spurious Level between PRF
Control Lines, min. (dBc)

Efficiency (%)

Operating Temperature Range (°C)
Dimension LxWxH (inch)
Dimension LxWxH (mm)

SSPA MODEL SPA-X2-100

Error! Reference source not

found.
X band
9
100

25
1.2
1.5

2:1
53
5
250
50
25
1-600
+28V
7
215
Ultra quiet, non-
synchronized architecture
70

15
(min.)
-40 to +85
9.00x7.00x1.2
228.6x177%30.5
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B Spatium supports your EW mission capability

& Powered by
— Qorvo GaN « Bandwidth
* Reliability
« Flexibility
Vi « Air & liquid cooling capability
— 4 k\ : » SWaP-CR
T ‘3‘ - Size, weight, power, cost, reliability
, £ « NASA/DOD readiness level - TRL 9
/4 - Flight proven via successful mission operations

Spatium g4 51 SSPAcuCS o i 3l oled —VY S5
20ge5 0Ll 5355 lee 4y le3 o Spatium b5 5l

&g sl (60, Slocail sligy @
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el 00e] O Jga> o Spatium €9 3l SSPA cusScussi s TWTA (g0 ,Slos Slasin | glaws s
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TWTA Spatium

Parameter
500-1kW CW power

Bell shaped Flat
1500-2500 V 5-50 V
10-100kHRs 100k-1MHRs
Single point failure Graceful degradation
m 3 minutes Instant on

el 03alF Jgaz 40 Spatium &Y game oolgils 5l glatws Slasin

500-1kW CW power

Decade+

Qorvo Sl 3l Spatium g ,lxs ob b SSPA &Y game Glasin - £ Jous

Psat Minimum Ll
Part Frequency Small Minimum

Number (GHz) Typical Power vd (V)

. Signal PAE (%)
(W) Gain (dB) Gain(dB)
25
2-6 400 18 26 27.3 28
2-18 75 12 20 14 22
27-31 200 18 24 25 22
32-38 125 8 19 15 24
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Highly Efficient GaN HEMT
Solid State Power Amplifier (SSPA)

The efficient Solid State Power Amplifier (SSPA) is designed

® 50 W-CW Output power using the state of the art GaN HEMT technology, providing
© Ku Band Frequency high power and efficient amplifiers with customizable frequency
Range

range. It provides Continuous Wave (CW) 50W output power
o 250MHz BandWidth

. with 66dB of large signal gain and 40% of efficiency.
® 66dB of Large Signal

Gain

e Built-in DC-DC The optimal goal of the SSPA is to replace space qualified
Convertor

TWTASs in GEO-synchronous transponders in the near future.
e 40% of Efficiency (DC-DC

not included) It includes specific DC-DC convertor with input voltage between
© Based on the GaN HEMT 32V to 50V, SMA input and output ports and reliable cooling
Technology

system for ground testing.

www.itrc.ac.ir
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1TrRc Institute

The S3PA technology from ITRC is an alternative to the
TWTAs for satellite communications and aerospace and
defense applications. The S3PA is customizable in the
frequency range of 2 — 18 GHz with output power from
50 to hundreds of watts with unprecedented efficiency.
S3PA technology has the key benefits

High combining & power efficiency

Wideband compact power combining structure
Smaller size and weight than TWTAs

Longer service lifetime than TWTAs

Easy thermal management

Repair capability

= Lower cost

The IKAM100-10951125-S3PA is a system including RF
gain block, high power SSPA, bias circuit and control,
and monitoring modules. The amplifier system requires
+32 and +16Volts DC and customer supplied thermal
management (water cooling, fan & heat-sink or heat-
pipe). The device is an excellent candidate for Ku band
satellite downlink signal transmission.

The IKAM100-10951125-S3PA incorporates high-
efficiency GaN dies, spatially combined in a compact
structure to achieve robust, high-performance power
amplification across the 10.95 - 11.25 GHz frequency
range.

The included bias circuit module provides and
sequences all required DC voltages from customer
supplied +32 and +16Volts DC inputs. Each GaN die is
individually over current and over/under voltage
protected. The control and monitoring GUI is available
with serial or CAN bus.

Spatial
__Sequencer _

X16
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[ Gain Block : |ecur | [ECLHJ GCU 2 | DCU2 |
Sequencer || | o J
r-—d-F---F1--%16
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—% Gain Block - W PA = D>
1 o 1
| < |

IKAM100-10951125-53PA

10.95 - 11.25 GHz 100 Watt Amplifier

Frequency: 10.95 — 11.25 GHz

Input Port: Coaxial

Output Port : Coaxial or Waveguide

Saturated Output Power: 100 watts (nominal)
Small Signal Gain: 80 dB

Bias Conditions:+32 and +16Volts supply, loa=
0.8 A and lpa = 0.8 A respectively

Included gate voltage generation

Included gate and drain voltage sequencing
Included current & temperature monitoring with
GUI using serial or CAN bus

2.5 kg weight

Size: 195mmx77mmx77 mm

Satellite Communications

Ground Stations

Aerospace Communications
Military Communications
Test & Measurement

EMC Susceptibility Testing
Radar
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Parameter Rating

RF Input Power, CW, 500, Tcase = 25° -18 dBm
32V Drain Current (lpp,32v) 85A
16V Drain Current (lpp,.16v) 3.0A
Exceeding any one or a bination of the Absoll Rating

conditions may cause permanent damage to the device.

ITRC

IKAM100-10951125-S3PA

10.95 - 11.25 GHz 100 Watt Amplifier

Parameter Typ. Units
Operating Temperature +25 °C
32V Quiescent Current (lpq,.32v) 0.8 A
16V Quiescent Current (lpa,.1ev) 0.8 A
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Please reference data plots for more details.

IKAM100-10951125-S3PA
10.95 - 11.25 GHz 100 Watt Amplifier

Parameter Conditions" Min.  Typ. Max. Units
Operational Frequency Range 10.95 11.25 GHz
 1085GHz 50.05 | eBm
_ 11.00GHz 503 | | dBm
11.05 GHz = | 5031 ~ dBm
Saturated Output Power ~ 11.10GHz 50.46 ~ dBm
_ 11.15GHz 50.36 dBm
_ 1.20GHz | | s027 dBm
11.25 GHz 50.08 dBm
~ 10.95GHz ey i | i %
_11.00GHz 35.0 %
r 11.05 GHz 345 %
Power Added Efficiency at Saturated 11.10 GHz T | aay o %
Output Power = S e e PR
___ Jumes 34.8 %
11.20 GHz 9 33.9 e %
11.25 GHz 334 %
10.95 GHz 80.6 i dB
_ 11.00GHz 809 | B
_ W0sGHE sis | |
Small Signal Gain 11.10 GHz | 817 dB
1115 GHz 823 _dB_
L N B L
11.25 GHz 83.3 dB
Small Signal Gain Flatness .5 dB
Input Return Loss See plot dB
: . fo=10.95-11.25 GHz,
Non-Harmonic Spurious 7" P <0 i -60 dBc
fo=10.95-11.25 GHz, -12.4 dBc
__Input Back-Off Level=0dB | See plot el
fo = 10.95-11.25 GHz, -136 dBc
Input Back-Off Level = 3 dB See plot g
3 Order Intermodulation Distortion fo = 10.95-11.25 GHz, -16.5 dBe
(IMD3) Input Back-Off Level = 6 dB 3 See plot
fo = 10.95-11.25 GHz, -19.8 dBe
. Input Back-Off Level = 9 dB See plot
fo = 10.95-11.25 GHz, -27.0 dBe
Input Back-Off Level = 13 dB See plot
Output Power Ripple e T +0.35 dB
DC Input Power (average) Pin = -20 dBm 320 W

Notes:

1. Test conditions unless otherwise noted: Voc = +32 V, +16V, Outer Clamp Temperature = +25 °C, 50 Ohm system
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IKAM100-10951125-S3PA

10.95 - 11.25 GHz 100 Watt Amplifier

Test conditions unless otherwise noted: Voc = +32 V, +16V, Outer Clamp Temperature = +25 °C, 50 Ohm system

Power Added Efficiency vs. Freq
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IKAM100-10951125-5S3PA

10.95 - 11.25 GHz 100 Watt Amplifier

Test conditions unless otherwise noted: Voc = +32 V, +16V, Outer Clamp Temperature = +25 °C, 50 Ohm system
Gain Compression vs. Input Power
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cT IKAM100-10951125-S3PA

s Research
v Inatitiite 10.95 - 11.25 GHz 100 Watt Amplifier

Serial or CAN Control &
Monitoring

32V, 8.5 A Max %

AM Spatial g

sl Loo ’ Sequencer E E

P i

gin = —1—X 16 g

- £

Gain Block GCU1 DCU1 GCU2 | [DCU2 i

Controller
R o o -l ———— 4L_C- —i
Control & Monitoring [
Current Protection
Over Temperature Protection
Serial or CAN Communication
Drain Control Unit (DCU) |,
Over/Under Voltage Protection ;
Over Current Protection
Gate Control Unit (GCU)
mam“vmw

Temperature Compensation

n F Out
RF—"' Gain Block E
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r IcT IKAM100-10951125-53P A

I 4 Research
ITrRe Institute 10.95 - 11.25 GHz 100 Watt Amplifier
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All Dimensions are in Millimeters
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