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SPACE RATED QUALITY

Introducing the X-BAND LNB: 8.0 to 8.4 GHz input. 1.3 to 1.7 GHz output.

The module is an advanced Low Noise Block (LNB) engineered for high-performance applications in satellite communications
(SatCom), space, terrestrial, military, and general use. Featuring an ultra-low noise figure of 0.9 to 1.1 dB, this LNB ensures superior
signal clarity even in challenging environments. Its industry-leading phase noise performance of -90 dBc/Hz at 100 kHz, combined
with a 60 dB temperature-compensated gain, better than 0.4dB flatness over any 100MHz bandwidth, it delivers exceptional signal
stability across a broad operating range. The unit incorporates state-of-the-art filtering technology, effectively suppressing out-of-
band interference and ensuring spurious rejection of over 80 dBc. Designed for harsh environments, it boasts total latch-up
protection for radiation resistance, leveraging space-rated circuits with proven flight heritage for space applications.

The compact and robust design integrates SMA connectors for input and output, with versatile powering options—either through
phantom feed or a separate SMA connector, with support for a wide input voltage range. A highly precise internal 10 MHz reference
is available, featuring a tune pin for fine adjustment, offering precise frequency control. With a low power consumption of just 3.2
watts and an optional lower cost ground-based version, the module is ideal for both critical space missions and terrestrial
deployments. The internal ultra-low-noise DC-DC converter further ensures reliable operation, making it the perfect choice for
high-performance, low-noise satellite signal reception in any environment.

Detailed Description SMA oy | ‘ || ‘ ]
Protect DCDC MCU
Input * #

The module has 5 field replaceable SMA connectors.
1. RF Input (8.0 to 8.4 GHz)

Bandpass Filter Mixer Bandpass Filter LNA

2. RF Output (1.3 to 1.7 GHz) + optional phantom DC feed (8 to 30V) SMA

ThermoPad SMA
3. Optional DC in (if not using phantom feed) RF/DC /_\ @'@ /_\ RF
4. 10 MHz output (200 ohms impedance) Input (o> ouT

5. LO Tune (0V to 3V) biased at 1.5V, pull to steer LO frequency by 10ppm

Tune
On power up the module is operational within 300mS. The phantom DC  10ppm l <
10 MHz

feed is protected against reverse current flow when using the

independent DC port.
10 MHz

An LED shows PLL lock status (on is locked). Output

6700MHz

Simplified Block Diagram
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Use Cases

« Satellite Communications (SatCom)
» Space Applications

* Ground-Based Stations

« Military & Defence

« Broadcasting & Media

« Land-Based Connectivity

« Aeronautical & Maritime

+ Test & Measurement

* Industrial & Commercial

« Cost-Effective Ground Units
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Key Specifications

Input Connector SMA Connector
INPUT Input Return Loss / VSWR 15 dB or Higher / <1.4 VSWR
Lo Leakage Lower than -82 dBm
Output Connector SMA Connector
OUTPUT Output Return Loss / VSWR 12 dB or Higher / <1.6 VSWR
Lo Leakage Lower than -75 dBm
Gain 60 dB with 0.4 dB Flatness over 100 MHz
Gain Variation over Temperature Less than 0.2 dB Variation every 10°C
Phase Noise -90 dBC / Hz @ 100 kHz
RF PERFORMANCE
Image and Spurs Rejection All Carrier related Spurs are 70 dBC — Non carrier related Spurs are -75 dBm or lower
Min Frequency Accuracy = +/- 6.7 kHz @ LO = 6.7 GHz (1 ppm)
Internal PLL Specs
Tune Pin allows steering of the LO frequency by +/- 80 kHz
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Power Connector

Power to the module can be delivered either by the use of the power connector or through the RF Output pin (Phantom Feed)

SUPPLEMENTARY
CONNECTORS 10 MHz REF Output The ports outputs a low phase noise high precision 10 MHz DC blocked clipped sinewave 1.4 V Pk-Pk (4AmA Max load)
(SMAs)
Tune Pin This port is used to steer the oscillator frequency. The nominal value is 1.65 V. Minimum and Maximum values are 0V and 3.3V
Sizes 100 mm L x 60 mm W x 20 mm H
MECHANICAL
CHARACTERISTICS
Mass 240 grams
DC Recommended DC Input + 9V @ 375 mA to 36V @ 115 mA
CHARACTERISTICS .
Power Consumption 3.375Wto4 W
Max Input Voltage +40V DC
ABSOLUTE
MAXIMUM Max RF Input Power + 15 dBm
RATINGS
Operating Temperature -40 to +85 °C
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Gain and Return Loss Plot vs Temperature

Measurement Performed at -30 °C

® 9/20/2024 1:19:20 PM
1332.4500K24-101546-Hn

Measurement Performed at -20 °C

® 9/20/2024 1:00:11 PM
1332.4500K24-101546-Hn

RF_Conv $21 dBMag 10dB/Ref76dB CalSmo 1v RF_Conv 521 dBMag 10dB/Ref76dB Cal Smo 1v

Mem5[RF_Conv] ——— 521 dBMag 10 dB/Ref 76 dB Invisible Mem5[RF_Conv] ——— 521 dB Mag 10dB/Ref76dB Invisible

Trcb —— 511 dBMag 10dB/Ref76dB CalSmo Treb —— 511 dBMag 10dB/Ref76dB CalSmo

Trc? —— 522 dBMag 10dB/Ref76dB CalSmo Trc? —— 522 dBMag 10dB/Ref76dB CalSmo

76 dbB M1 8.400000 GHz 58.4037 dB 76 dB M1 8.400000 GHz 58.7531 §B
M2 8.300000 GHz 58.9552 dB M2 8.300000 GHz 55.2727 dB

| 6628 M3 8.200000 GHz 59.6302 dB - M3 8.200000 GHz 59.8880 db

5 M " M2 NS sonooon che Sreiss B 15 v W N2 1hs 5000000 che 8.5 o
TMS 8. 2 57 . r__ v S z 28

L5648 56dB —

dB
dB

r 46dB A5 Hz . 46dB - TS F4—eB
M1 8.400000 GHz -10.6385 dB M1 8.400000 GHz -10.5284 dB
M2 8.300000 GHz -13.1183 dB M2 8.300000 GHz -13.3977 dB

| 3648 3 8200000 GHz -15.6216 dB 364B 3 8200000 GHz -15.7897 dB
M4 8.100000 GHz -21.1683 dB M4 8.100000 GHz -18.5275 dB
M5 8.000000 GHz -28.4593 dB M5 8.000000 GHz -25.6495 dB

F 26dB 26dB

r 16dB 16dB

Statistics (S2]1) Statistics (S211)

| Min 57.6367 dB Min 581289 dB

Max 59.8139 dB Max 60.2665 dB

Pk-Pk 21772 dB Pk-Pk 1.8376 dB

Mean—59.0109-dB Mean——59:4531-dB

Std Dev  0.5581 dB M2 N‘ Std Dev  0.4675 dB V2 3

Rms 59.0520 dB Ma M3 — 1Y T Rms 59.4844 dB M4 M3 —  —— % M

G 584037 dB __1%4’_\ N [ Gaine 587851 dB I —

——— | — ¥
0./574 dB— | | Wﬁ'\“——————__
latness 19121 dB Platpess_1.7473°d8
Ch1 Mix Freq ChannelBase Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz Ch1 Mix Freq Channel Base Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz
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Measurement Performed at -10 °C

® 9/20/2024 12:51:46 PM
1332.4500K24-101546-Hn

RF_Conv 521 dBMag 10dB/Ref76dB CalSmo 1w

Mem5[RF_Conv] —— 521 dBMag 10dB/Ref76dB Invisible

Treb —— 511 dBMag 10dB/Ref76dB CalSmo

Tre7 —— 522 dBMag 10dB/Ref76dB CalSmo

76 db M1 8.400000 GHz 58.963? 35
M2 8.300000 GHz 59.4241 dB
M3 8.200000 GHz 59.9771 dB

| Sod M4 M3 M2 M4 B.100000 GHz 60.2006 d

y ¥ y_ 'y __*Ms5 8.000000 GHz 58.9782 d

5648 i —
IV dB
M dB

r46dB SHe—H- B—eh
1 8.400000 GHz -10.3047 dB
M2 8.300000 GHz -13.5700 dB

r 36dB 8.200000 GHz -15.7235 dB
M4 8.100000 GHz -18.2829 dB
M5 8.000000 GHz -22.7360 dB

r 26dB

r 16dB

Statistics (S2]1)

‘Mip_ 589633 dB

Max 60.5195 dB

Pk-Pk 1.6562 dB

Mean—596979-dB

StdDev  0.4399 dB " "

Rms 59.7266 dB . M3 I — : A

‘Geire — 589782 dB A g = —Rwill\_{_{___

H_——_“——\_
VElatmess 15595 dB
Ch1 Mix Freq ChannelBase Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz
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Gain and Return Loss Plot vs Temperature

Measurement Performed at O °C Measurement Performed at 10 °C Measurement Performed at 30 °C
9/20/2024 12:45:04 PM 9/20/2024 12:41:50 PM 9/20/2024 11:59:41 AM
® 1332 4500K24-101545-Hn ® 1392 4500K24101545-Hn ® 1332.2500€26- 101545 Hn
RF_Conv $21 dBMag 10dB/Ref76dB CalSmo 1~ RF_Conv 521 dBMag 10dB/Ref76dB Cal Smo Tw RF_Conv 521 dBMag 10dB/Ref76dB CalSmo 1w
Mem5[RF_Conv] ——— 521 dBMag 10 dB/Ref 76 dB Invisible Mem5[RF_Conv] ——— 521 dB Mag 10dB/Ref76dB Invisible Mem5[RF_Conv] —— 521 dBMag 10dB/Ref76dB Invisible
Trcb —— 511 dBMag 10dB/Ref76dB CalSmo Treb —— 511 dBMag 10dB/Ref76dB CalSmo Treb —— 511 dBMag 10dB/Ref76dB CalSmo
Trc? —— 522 dBMag 10dB/Ref76dB CalSmo Tre? —— 522 dBMag 10dB/Ref76dB CalSmo Tre7 —— 522 dBMag 10dB/Ref76dB CalSmo
76 dbB M1 8.400000 GHz 59.05!0 35 76 dB M1 8.400000 GHz 58.92;4 §B 76 db M1 8.400000 GHz 58.3450 35
M2 8.300000 GHz 59.5057 dB M2 8.300000 GHz 55.3917 dB M2 8.300000 GHz 58.9091 dB
M3 8.200000 GHz 59.9696 dB M3 8.200000 GHz 59.7802 dB M3 8.200000 GHz 59.1403 dB
[ 568 M4 M3 M4 8.100000 GHz 60.4724 d o5ds M4 14 8.700000 GHz 60.4730 d | 56dB M4 4 8.700000 GHz 60.1416 dB
; h 4 h w2 +M5 8.000000 GHz 59.4103 d& ; v M3 M2 5 8.000000 GHz 59.5364 d& 2 h M3 M2 M5 8.000000 GHz 59.3807 di
| 56dB 56dB - F56dB N a5
dB N dB
dB M dB
r46dB A5 B 46dB f oHz 20—b r46dB I &He 53—db
M1 8.400000 -10.1539 dB M1 8.400000 GHz -10.0391 dBb M1 8.400000 GHz -9.8296 dB
M2 8.300000 -13.8642 dB M2 8.300000 GHz -14.0480 dB M2 8.300000 GHz -14.2554 dB
| 3608 3 8200000 GHz -15.5829 dB 36dB 3 8200000 GHz -15.4741 dB L 3648 5.200000_GHz -15.0003_d8
M4 8.100000 GHz -16.9835 dB M4 8.100000 GHz -16.3273 dB M4 8.100000 GHz -15.2507 dB
M5 8.000000 GHz -20.0638 dB M5 8.000000 GHz -18.9331 db + M5 8.000000 GHz -16.7056 dB
F 26dB 26dB r 26dB
r 16dB 16dB r 16dB
Statistics (S2[1) Statistics (52]1) Statistics (52[1)
|Min 59.0550 dB Mip_ 588274 dB \Mip___ 583571 dB
Max 60.6878 dB Max 60.6154 dB Max 60.2132 dB
Pk-Pk 1.6328 dB Pk-Pk 1.6880 dB Pk-Pk 1.8561 dB
Mean—59:8493-dB Mean—597733-€8 Mean—59:3177-dB
Std Dev  0.1572 dB w N‘ Std Dev  0.1900 dB T Std Dev  0.5690 dB I\:
Rms  59.8800 dB M3 S -] Rms  59.8074 d8 M3 I 3613 dB M4 M3 L m2
594103 dB M4 ¥ N—_‘jli;___ 2] G bs.ﬁm_iv g = i : S3845dB . ¥ : 'i'
] ] I — 1 I
gg?ia«iz)lﬁh—um_‘ 06091 dB——— ] 0274 dB_
1.4103 dB Flatness 14116 dB A303 dB
Ch1 Mix Freq ChannelBase Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz Ch1 Mix Freq Channel Base Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz Ch1 Mix Freq ChannelBase Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz
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Gain and Return Loss Plot vs Temperature

Measurement Performed at 50 °C Measurement Performed at 70 °C
® 9/20/2024 12:14-08 PM ® 9/20/2024 12:21:55 PM
1332.4500K24-101546-Hn 1332.4500K24-101546-Hn
RF_Conv S21 dBMag 10dB/Ref76 dB CalSmo 1w RF_Conv $21 dBMag 10dB/Ref76dB CalSmo 1v
Mem5[RF_Conv] —— S21 dB Mag 10dB/Ref76 dB Invisible Mem5[RF_Conv] —— S21 dBMag 10 dB/Ref 76 dB Invisible
Trcb —— S$11 dBMag 10dB/Ref76 dB CalSmo Trc6 —— 511 dBMag 10dB/Ref76dB CalSmo
Trc7 —— 522 dBMag 10dB/Ref76 dB CalSmo Trc7 —— 522 dBMag 10dB/Ref76dB CalSmo
76 dB M1 8.400000 GHz 5?.595? !B 76 dB M1 8.400000 GHz 56.6650 aa
M2 8.300000 GHz 58.2272 dB M2 8.300000 GHz 57.3692 dB
M3 8.200000 GHz 58.2867 dB M3 8.200000 GHz 57.2405 dB
566d5 ma s M4 8.100000 GHz 53.5112 dB [ 66dB e M4 8.100000 GHz 58.6293 dB
M2 M5 8.000000 GHz 58.9276 di 5 M3 M2 M5 B.000000 GHz 58.2306 d
A ¥ y__ i SHr—+5-9537_cEY r S S — h 4 | ¥ s =Hz -] .
56dB Tz s a8 I 56dB T T =
M3 aH dB M3 8 z
M4 Hz -18 dB M4 z
46dB —He TS F 46dB e =
M1 8.400000 GHz -9.6083 dB M1 8.400000 GHz -9.5011 dB
M2 8.300000 GHz -14.5320 dB M2 8.300000 GHz -14.8897 dB
36dB 3 8200000 GHz -14.8191 dB | 36dB M3 8200000 GHz -14.6594 4B
M4 8.100000 GHz -14.6003 dB M4 8.100000 GHz -14.0759 dB
+M5 8.000000 GHz -15.6294 dB +M5 8.000000 GHz -14.5348 dB
26dB - 2648
16dB - 16dB
Statistics (52]) Statistics (521)
Mig. 57.5967 dB - Min 56.6353 dB
Max 59.5631 dB Max 58.6730 dB
Pk-Pk 1.0664 dB Pk-Pk 2.0377 dB
Mean—58.6253-dB Mean—57.7222-dB o
Std Dev  0.6321 dB L Std Dev  0.6803 dB ¥
Bms 58,6774 dB M4 3 I M2 - Rms 577815 dB | f\¢4 M2 '
L 5776 d8 ¥ B =1 __g [@aﬁpwﬁzjﬁn dB W~ 3 ,.‘.
339¢8 | ¥ I MWN IR S S I
5589 dB Flatpess  1.7937 db |
Ch1 Mix Freq Channel Base 5tart 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz Ch1 Mix Freq Channel Base Start 8 GHz Pwr -20dBm Bw 10kHz PUOSM Scalar Mixer P1,P2 Stop 8.4 GHz
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Noise Figure

Noise Figure Data was measured on a R&S ZNA-26

. P o
The data includes all connectors, SMA to PCB transition and was taken Measurement Performed at 30 °C
9/20/2024 2:45:43 PM
at a case temperature of 30C. & e,
Trcl b2/a1(P1) dBMag 10dB/Ref7.8dB NCalSmo 1w
. . Trc2 NF21 dBMag 10dB/RefOdB  NCal
The Noise Figure reduces to 0.5dB at -10C .
81dB M1 B.400000 GHz 59.2575 dB
M2 B.300000 GHz 60.0487 dB
L 71dB M3 8.200000 GHz 60,1429 dB
5 Ma M3 w2 M4 B.100000 GHz 61.3505 dB
v ) J M5 B.000000 GHz 60.7874 div
F61dB R — ] I SURER sy 8400000 CHr 103582
M2| 8.300000 GHz 1.1245 dB
M3| 8.200000 GHz 1.1184 dB
F51dB M4 8.100000-GHz11044-dB
+M5| 8.000000 GHz 1.1062 dB
r41dB
r31dB
r21dB
7.8 dB
5 M4 M3 M2
. h J A k 4
-0 dB
r-9dB
-19dB
Ch1 NF Mix Freq Channel Base Start 8 GHz —— Pwr -30dBm Bw 2 MHz (Equ. Noise BW) PUOSM P1,P2 Stop 8.4 GHz
NF Mix Freq Channel Base Start 8 GHz Zoom Trcl,Trc2 Stop 8.4 GHz
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Spectrum Analyzer Measurement on Input Port Spectrum Analyzer Measurement on Output Port with no

Spectrum Analyzer Mfeasurernent On Output Port with a DC-18 GHZ, input signal showing non-carrier related Spurs
-60dBm input signal at 8.3GHz. Maximum Signal -85dBm Measurement taken at 10KHz RBW therefore the pass-band
All harmonics from DCJSGI.—IZ are greater than 70dBc Nothing in band noise appears as -80dBm / bin @ 10KHz
Nothing in band Maximum non-carrier related spurs, -78 dBm
Nothing in band

|
B LogM 10.00dB/ 10.0dBm | B LogM 15.00dB/ 20.0dBm » B LogM 15.00dB/ 20.0dBm
20

1.599 990 940 GHz -1.90 dBm | 1: 6/700 008 900 GHz -85.97 dBm . ) 1: 6.700 008 690 GHz -78.50 dBm
>2: 13.400 015 600 GHz -87.74 dBm | >2: 13.400 017 350 GHz -79.03 dBm

o ﬂ L il

>Ch1: SA Start 10.0000 MHz W 1.0kHz/VBW 1.0 kHz Stop 18.0000 GHz >Ch1: SA Start 10.0000 MHz RBW 10 kKHz/VBW 10 kHz Stop 18.0000 GHz
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Mechanical Information

88.70mm
] | "~ (©F 1©F « ©F © @7 M2.5x 6
(e)
(@)
69mm  60mm ||H| 20mm [.H
(o)
(®)
| (9))}il(® O (O, Q
Mounting Holes
\
100mm
~ ~ ~r
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