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BSC Today

o Design & Manufacture in York UK

o 85 Employees

o 12 Design Engineers

o 3 Mechanical Engineers

« 3 Projects / Planning Eimcateomegmﬁm &Y

o 1SO 9001:2015 o E

. 1SO 14001:2015 a7

o SC21 Signatory i
e JOSCAR Accredited "

o UK/NATO secure site status

. 14,000 sq ft facility m),
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BSC Today

Cleanroom Laser Weld

 Extended Class 10,000 clean room
 Integration / Modules

< . ‘g + Space products
]  Plasma Cleaner
g% S » Deep access wire bonding

« Bond pull test

* 4 Port Network Analyser Mixe‘d Technology_-l\/lodules
 Laser Weld

Nacuum oven, backfill, Fine Leak
NC Milling Machine 3 BSC .8
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Recent Investments

o .
Beep acCess

_ _ Additional CNC Laser Weld
e bonding Milling Machine \

m
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BSC Core Filter Technology Range

The chart on the right illustrates
most of our core filter technologies
and their frequency ranges.

We build around these filters
technologies to include:

»  Switching

« Amplifiers (Small signal &
power)

 Couplers

« Dividers & Combiners

* Frequency Dividers

« Synthesisers

e Limiters
e Gain Control & Power
Monitoring

* Built-in Test

« TTL, Serial/Parallel,
Control & Telemetry

« Power Supply & Conditioning

« FPGA & Microcontroller

Ethernet

icrowave
PYroducts
(G\roup

| Agile and
| Tuneable

| Thin Film

| Q250 - 400
T
Helical
Q800 - 1200

Lumped
Element

BW=2-20%

/\\/\[ ‘M oW = 5% -

2 GMz T multi-octave
'r‘_ “

/—\ \ [ BW =05-5%

r’)vu 1.3 Gz
o == N
/\ \s/ \/ oW = 1%-

multi-octave

Q50 - 200 300 Ktz = 36
—— | (A ) W
Ceramic : ,n,\ BW=1-30%
400 - 600

Q400 SO0 MM - Yo A5 Gie p

Tubular \

Q300 - 700 - e g

0 MH2 iz
N - 0w am 3 =

Combline BW = 1- 50% /np\ s 3

Q500 - 4000 450 MH3 C A 20 GMe .&;-‘-W'J
D R i "

G GIEE BW =0.5- 100% ’y\

21000 - 4000

(‘ 2 B00 MHz - - 153G
|~ N GV

Suspended 2

Substrate BW‘-_’ 10% - e o

Q400 - 600 multi-octave ooy E A S S 50 GHz
r N

Waveguide BW=05-5%

Q1000 -

20,000
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BSC Technology Road Map

W spACE

Activities

“'/’__-\'.:‘:
~ Multi-Pulse
Wide-band Rx

Synthesised Source

Miniature High Sensitivity

il Receiver .
@ HighLevel \
Integrations /77\ °
Py Filters
. (G \
m'y‘ACI‘OWUV(I RUPP """
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CORE & Space
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Lumped Element Filter Applications

@ Defence

%" Ground / Sea / Radar
/ Communications /
Sensing / EW/
Jammers

Aerospace
Fighters / Radar /
UAV / Missiles /
Space / Civil
Communications/

Commercial
Telecoms / Radio
Communications /

\G\ m
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http://www.panamsat.com/_media/news/teleports/tiffs/cr_sunset.tif
http://www.panamsat.com/_media/news/teleports/tiffs/cr_sunset.tif
http://en.wikipedia.org/wiki/Image:Goalkeeper.jpg
http://en.wikipedia.org/wiki/Image:Goalkeeper.jpg

Anti |[ED protection

High Power (50/100W) C-IED filters
Provides a protective Bubble around
a vehicle to prevent roadside bombs
being detonated by radio

>600 Systems sold so far

Customers are looking to expand
capabilities by adding Notch filters
to their Jammer system to open up
comms whilst protecting

2 SSCul
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Cavity Filter Applications

Defence

Ground / Sea / Radar
/ Communications /
Sensing / Jammers

Aerospace
Fighters / Radar /
UAV / Missiles /

Communications/

Commercial
Telecoms Test/
Telematics / Radio
Communications

§Y BSC .8
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Aircraft Ku Band SATCOM

CB 4170 Combline Filter
Ku Band satellite link
Phone & WIiFi on board

','/
4
'S
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Suspended Substrate Technology

Applications
« EW
- ECM
« RADAR
Scope
*Frequency Range:
Structures 500 MHz to 50 GHz
- Bandpass *Very Wide Bandwidth 10% upwards (multi-octaves)
- Bandstop * Very long Stopbands
- Diplexers « Complex Multiplexing
« Multiplexer * Rugged Construction for harsh environments
- Lowpass « Good Repeatability
« Highpass  Excellent for sub system integration
- "’\Ez-r
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Helicopter ESM

» EH101 - Anti-submarine, troop transport
» NH90 - Utility Military helicopter

SH8198 & SH8252
Fitted to Broadband ESM on both platforms
B m,
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Suspended Substrate Multiplexers

A (ﬁ )D(’O 6 BRI DD L —— W)D(U - KW QD(U
Schemalc 3§FPAJ Scremal PR PRJ

=N g BAADDW - DBISEOD W LA
‘Schemalc 3§ FPAJ acrem; H ICIFFP PRJ

-10
-20
-30
-40
-50
-60
-70
-80
-90
-100

Graph 1

L |

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Frequency (GHz)

3 way to 7 way +
Cascade of lowpass-highpass diplexers
Some standard bands (2-4, 4-8, 8-12, 12-18GHz)

‘ Mixed technologies (e.g. Lumped element & SSS)
2\ ST
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2-40 GHz Suspended Substrate HPF

File VWiew Channel Sweep Calibration Trace Scale Marker System Window Help

Math # Mem Datas>Mem
s 1000 [N
5.0004Bf 0.00 4
0.00dE_ Logh ~¢ = )
10,0081 FIA
{0.00dB  Logh |-
TALR o~ BRI ' /'\ oo 2 ‘37,.»\
s Ll 7 BN N e AN A B AR
: f 5 nf 7 1
[‘ ][T f \ / ) »/ \,,f ] I \“ / !
| || b f § .‘a hd ) lr 1Y ii | ll
140.00 T ll' T lI T 1 T T
£l 1] | ¥ MR
[50.00 i ! Jf i
(kN E |
; |’ '“' Measured Test Results:- 2GHz to 40
70.00 [ i GHz Suspended Substrate Highpass B
— filter i
90,00 [fh 14vd= 16 | | [ |
Ch1: Stat 100,000 MHz = —— — Stop 40,0000 GHz
W ' Ref I Frequency [MHz) I Response I
1 1500 43 696 dB
2 2000 -1.7738dB
3 40000 -2.4643 dB
4 37000 -1.3779dE
Status  CH1: B21/M C 2-Port Ayg=16 LCL

Multi-Octave bandwidth, also
1GHz to 18GHz available
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Equaliser 8 to 18 GHz

Si11 log MAG S dB/ REF 0O dB 2 —-15.552 o8
Ss1/M log MAG 1 dB/ REF D dB 2 —1.083 dB

__-r—-—_' P . ! T T -1
hr;z ' 18} 000 Goo 0dO GH=

» SE4308
» 8 to 18 GHz Linear Equaliser

» Insertion Loss | | |
. 1dB +/- 0.25 dB @ 18 GHz r Sl E
- : | -

———ad
1

. 4dB +/- 0.25 dB @ 8 GHz | —1— | | F==

» Linearity +/- 0.25 dB max S A - | +—r
» 9mm diameter body | I S I T S— e TR
START 7.500 000 000 GH= STOF 18.5S00 000 000 GH=

» SMA connectors

I » Other frequency ranges available
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Equaliser 0.5 to 18 GHz

500 Trd Log d8/ 0.0008
41.0
¥ | bapeenl 1
| 1 } |
g | Bl | ax i
- ; b 500 —
= | {1 SIN: XXX LS 4 LA
' 1' + ’ / y ' Al
‘ i : » ’ y. /
n Vs V4
& : e —————————————— !
o ~ ok« @ 2.2 THRU AL ‘ /7N~ 1
A S
v '
“ v e
:'_/ 2/ 3 '
AN W
{ / /l v e N
100 | v | i [ -2 00
l / /./'
”
-~ |
[ / P ‘ ‘
‘ 3 |
' : //' 4 | [
Frequency Range | From 0.5GHz to 18 GHz 30.00 | /./ // ! L[ <12
Insertion Loss at 18 GHz : 2.0 dB max | V. b 4
Differential Insertion Loss at 0.5 GHz: 14.5 +/-0.75 dB max /v" b4
Psssband VSWR (0.5t0 18 GHz ) 2:1 max . A ‘
Linearity (0.5 to 18 GHz ) | +/- 0.5dB( best straight line fit ) 38 A 0
Maximum Power Handling | 10 WCwW / /
Dimensicns | 45 x 18 x 13mm* /
Conneclors | SMA Female b
Operating Temp | <40 to + 85 degrees C 40.00 | / ¥ 4 ! | -16.00 |
External Finish: Paint | Matt Black Ty /s |
’
>Ch1: Start 10.0000 MHz - Stop 18,5000 GHz
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Complex Waveguide Design

BSC work with our Customers to

Passband 2750MH
find a solution for mechanically 216
. 3051.3
challenging systems. MHz
Insertion Lossat 0.25dBmax
Bandedges
BSC design high_performance Passband ReturnLoss 18dBmin
. . . . iecti 55dBmin
filters to fit into available space. A
Rejection from 2600MHz 50dBmin
t0 2690MHz
Rejection from 3400MHz 52dBmin
to 3500MHz
Rejection from 3500MHz 58dBmin
to 3600MHz
Maximum Power Handling 10kW Peak
(into shortcct)
Flanges UDR 32
Operating Temperature 0°C to50°C
S Band ATC /4G Mitigation Range
External Finish Matt Black

A triple-folded Ku-Band filter in WG19
(WR51) with integrated SMA transition.

The space envelope e
50mm x 40mm x 30mm. (2” x 1.6” x 1.2” 1@, @
( ) s a0e o =¥
_‘0 A M

icrowave RUPP
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NANo — PIN to WG Transition

Interchangeable with field replaceable connector

> \”»'&'.,-y@,% * In Waveguide sizes

e " 2y WGS8 — WG22

%) . o o

- *Mate to pin Diameters:-
s < .012, .015, .018, .020 inch
' 3 <
’ ’ \D §
L &

/ »
o BSC Patented
Applications B v

 LNA, Receiver, Radio
e 1GHz to 40GHz TRADITIONAL INTEGRATED NANO SOLUTION

”}\l). ccccccc nupp . __G
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Transceiver Tx / Rx Assembly
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Waveguide Multiplexers

*« 6.5GHz to 7.5
Quadraplexer

« Commercial Rotary
wing platform

 Provides
simultaneous up and
downlinks

« 40MHz channel BW

« 120dBc isolation

« 10 W CW power
handling

» Sealed

* N-Type connectors

| \; BSC 0
Wcrowava RUPP p
PVroducts
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BSC QEST Filter Design software

» User can design Filters  [a==

- Band Pass  QuEST
* Low Pass —
* High Pass saa
 Current Technology e
« Combline
* Interdigital | QUOt?
«  Lumped Element Enquiry
* Thin Film Simulation

. Mixed technology Tool

* Export S2P files

Can generate an enquiry for the filter for BSC to quote quickly

; m\’ m
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QEST - BSC Sales Filter Design software.

B quest
fe Export Opoons
Mam Menu | Narrow Band Pass

Hmz| v |

e |9 600 {MHz! v | ube [10.200
Degree| . -]
= 2;«0 APolmnn _Scais AEm:ﬂuo :
1 8330z =
2 6,850 Mz & - _
£.370MHz o] -]
»
o
5
£
msertion Loss Test Palnts 5
_Low | Hgh |ScalelPB] Tarpst | Actual | Suggest) RL_| g
9000, 10.100MHz |w]| -2 1461, 2 s s
0 Q400MRr ||| B0 74075 60 §
10600, umwnz O T I 2 I #
Mw =i I 1
MRz o]
MH; |
Technologies Ground Plase  eonUp
= Spacing Scaie 7]___ | ™iin |-110.0
cL [156% Tv]| f'”' |
Si2e (mm = mam = mn) ClOrop e
Cweow | [ wen [ | venpm ‘ start (5,650
100 vLY I 700

Curre

]

Wsvemant ] Display Return Loss
025% | [ Display Growp Delay | S
o

9.500

l Revertlo Memory

nLoo

10.500

Frequency (MH2)

(gu) AejeQ dn0sQ

11.000

[ mserion Loss — Retum Loss — Group Datay|

|wia] ]|  Scakiors |

Scala 10 f#ter

i

I

Scal to H8

Stopis1400 | [MHz] ¥

ntly exists On David, Paul and Peter's Laptops for use live with customers.

Specification, Outline drawing, plots and S2P data all available immediately.

e
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Space Herltage — Program History & Recent Additions

GIOVE-A (2005)

GEO Platform (Launch. ~2021)
[Full S-Level Program]

CyGNSS (2013)
NGSAR (2016)

CyGNSS (2013)
NovaSAR (2013)
RapidEye (2008)
GIOVE-A (2005)
TopSat (2005)

Mars Express (2003)

NovaSAR-S (2013)

?g’;z‘;zc" BSC | DOW-KEY MICROWAVE | K&L MICROWAVE | POLE/ZERO
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Space Heritage - NovaSAR

» NovaSAR:SD 6701 /SB 6698/LB 6699/LL 6700 key features:

» Small size, Suspended Substrate & Lumped Element Filters
» Specialist fixtures incorporated into design (over-engineered hex bolts and enclosure)
» Space-approved epoxy and RTV compound (low outgassing)

» Micro-ventilation ducts allowing vent but not at expense of RF leakage (>1:10 diameter
to depth ratio)

» ‘C-loop’ SMA-to-PCB wire link for strain relief

”i\:)'crowava
PYroducts
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Space Heritage — CyGNSS

» CBU 6811 (14656), key features:

» Machined Combline Construction

» Very low loss (surface GPS reflectometry)

» Mechanical design standards approved by NASA

» Incorporated customer PCB with LNAs & switching

Passband From 1565MHz to 1615MHz

Frequency

14dB min

12dB typical

12dB typical

60dB min

40dB typical

10W CW

Per customer files
SMA Female

Output Connector 0.020" RF Pin

mated to supplied board and
supplied test connector

External Finish

Silver Plate (Unpainted)

E

icrowave
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Geostationary S-Le

Ka-Band (~30GHz): L-

o Temperature stable 0

vel Program

& ® "
f @ &<
N . S
{AAAXNS o
21N WSS
> ‘,_-. Q- S
6 .,,r I '.\.‘"__1
T‘ - ’; e
Q ,6 N Q- ,Q ;f\
e / y : e W \
L N e
Q X' K
Q, 7‘ ‘___ M
S

Band (~1.7GHz):
Temperature compensated

o Silver plated finish o Silver plated finish
o Base material Invar nilo 36 o Base material Aluminium and copper
o Integral lowpass filter (Brass silver plated).
o Flight Models (FM)
o Breadboard Prototypes (BB) o Flight Models (FM)
o Engineering Models (EM) o Breadboard Prototypes (BB)
o Engineering Qualification Models (EQM) o Engineering Models (EM)
o Engineering Qualification Models (EQM)
- ) S
?i\)\ii?"; BSC | DOW-KEY MICROWAVE | K&L MICROWAVE | poLEiZERD T F i G —
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New Space Activity

Suspended Substrate Puck

ESA funding program lodged
Internal work package already under way

Test Piece - Dielectric resonator 26.5GHz 5th
Degree

SoftPlot for Genesys Testink
8 s11 821 S92 S22
0 —

8 \
16 WAL
24 ‘

32 | |

s
Wm

30
Staet 261300 GHz Stop 27 1300 GHz

A 2 W
h)\)crowava RUPP i< (-G
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Systems activities
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BSC Technology Road Map

°
@ SPACE

Activities

pyreduars BSC FILTERS | DOW-KEY MICROWAY
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Adaptive Filtering - switched Filter banks

‘ * BSC now offer full in house designed SFBs with mixed signal
PCBs, flexi interconnected solutions

* Few MHz to 18GHz

* Pin diode, FET switched

N BSC 8
Py
icrowave RUPP -

Pireducts BSC | DOW-KEY MICROWAVE | K&L MICROWAVE | POLE/ZERO G
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Adaptive Filtering- spR Front-End

THROUGH PATH

—RX_RF_FRONTENDCULD RxLNA PATH

AU6383
AMPLIFIER DOWNCONV _RF_INCUS8)

ATT PATH CARD

T
\

ASU6384
OuTPUT

asue3ss /| L 0 e
INPUT 0
SBUG446 = e
SBUG447
FILTER e FILTER
UNIT —>— UNIT
1%
+

RxLNA PATH IX RF FRONTENDAJR7D

e
L THROUGH/ATT MODE

—UPCONV_RF _0OUTCU10>

Designed for a high-spec Radio system,
BSC have developed a fully-integrated
14-channel IF preselector module
featuring:

. 500 MHz to 3 GHz operation

. 64 dB Gain Control

. Adjustable front-end Dynamic Range

. LNA or bypass states

3

m,
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Adaptive Filtering = Tuneable Filters

*BSC are developing unique tuneable technologies;

*Microwave Filter Base complete and power tested at SpeC|f|catlon
50W power handling on full prototype;
* Frequency Range: 225 to 400 MHz
. . * 3dB Bandwidth: 2.5% of Fo min
*HV Switch Driver * Passband Insertion Loss: 4 dB max
* Passband VSWR: 2:1 max
*FPGA Firmware * Rejection Characteristics: 30 dB at 10% of Fo
* In-Band lIP3: +50 dBm min
NT * Step Size: 88 steps @ 2 MHz
Alignment and Test Software . Control: 7/8 Bit Parallel
* Supply: +5V, <2A
*Calibration and Look-Up Table Programming Software.  Max RF Power: 50W
1 _-Size: 125 x 100 x 50 mm
- e RF OUT
/ Y — R a
22162
fomid] o - o
&8IT DATA BUS
RF IN
SETAddenBa
"7n I -A\)v:.;wrl'u:‘l |
S8ITDATA [V.v' 1‘ |
CONTROL IN ' '
sor1 DATA CPLD R | memory
Lz ]

icrowave RUPP G
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Adaptlve Fllterlng '— TuneabIeFllters

TTena PINALTLEN ¢ Y kHz |,

0 Nvarfils | Trare Chiannel | oa: Setup.  Help

W Ehichulus M
B e M W_,_]

‘i‘;ii"'l dB Mag 10 dB/ Ref0dB  Math . BB . S
Sl dB Mag SRiB/ Ref0dB .
Mem3([Trc1) &l o Mag 10dB/ Ref0dB Invisible

&l 7 *1 32400000 MHz -55.803 dB
D et 8 0,91 418 i1 o e . .. | S—
AE

Trc2 dB Mag 5 Ref 0 . . r
B/ Ref0dB
Mem3(Trc1] BB dBMag 10dB/ Ref0dB Invisible -.:

s T
iz 873 &

o
RelM
>
Mkr

e

e £ - Morg
Stop 400 MHz 1/3
L0 LOCAL  s—

Prototype performance matching models

- also tested at full 50W with hot switching (good VSWR on load).
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Adaptlve Flltel’lng = Reconfigurable Filter Bank

Whatis it ?
In a Reconfigurable Filter Bank any number of the channels are

simultaneously selectable.
Application
* Front end filtering of large interferers on broad band receiver systems
 EW threats typically very wide band — some radar signatures require
500MHz+ analysis BW and continue to increase....

This example is an 8
channel generic design
spaced in equal 2GHz
bandwidths from 2 to
18GHz.

e —
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Adaptlve Fllter|ng = Reconfigurable Filter Bank

— f‘:‘:—é‘ \ | "'.‘"l‘.
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4t generation European fighter aircraft

2-18GHz, 8 channel RFB
Fitted to ESM suite
Removes interferers on a pulse-by-pulse basis

Hundreds on order, more to come..
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Adaptlve Fllterlng = Reconfigurable Filter Bank

m,
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../Product Info/8016/SU6016 low.mp4
../Product Info/8016/SU6016 low.mp4
http://www.bscfilters.com/
http://www.dovermpg.com/File Library/BSCFilters/English/GlobalNavigation/Resources/TD_010_Rev_03.pdf

ISM Subsystem — Finished Item (6-Channel Version)
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ISM Subsystem = Filtered PA Module Construction

Input Filter stage

Amplifier Module

Output Filter stage
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ISM SUbsyStem = Specification

Amplifier Module

Input Fiiter stage

ChannEI | v = m@fmmm
Modules D l>

Channel #1 Channel #2 Channel #3 Channel #4
Module Module Module Module

requency Range 433 - 437MHz 863 - 870 MHz 2400 - 2500MHz 5725 - 5875MHz
Return Loss 10dB min 10dB min 10dB min 10dB min
Small Signal Gain 40dB 40dB 40dB 40dB
Gain Variation +/-2dB max +/-2dB max +/-2dB max +/-2dB max
Target +/-1dB Target +/-1dB Target +/-1dB Target +/-1dB
Output P1dB @ full gain 34dBm nom 34dBm nom 36dBm nom 36dBm nom
Total out-of-band suppression:
Lower 45dB Rejection DC-423MHz DC-850MHz DC-2350 MHz DC-5670MHz
Upper 45dB Rejection 447 - 6000MHz 885 - 6000MHz 2550 - 6000MHz 5930 - 6000MHz
Saturated Output power 37dBm min 37dBm min 37dBm min 37dBm min
(38dBm nom) (38dBm nom) (39dBm nom) (39dBm nom)
O/P noise power suppression:
Lower 20dB Rejection DC-413MHz DC-800MHz DC - 2000MHz DC- 5615MHz
Lower 10dB Rejection 413-423 MHz 800 - 850MHz 2000 - 2350MHz 5615 -5670MHz
Upper 10dB Rejection 447-455 MHz 885 - 940 MHz 2550 - 3000MHz 5930-5970MHz

Upper 20dB Rejection

Supply

455 - 6000MHz
+28V@1A max

940 - 6000MHz
+28V@1A max

3000 - 6000MHz
+12V @6A

5970-6000MHz
+12V @6A

-12V @ -12V@ 0.075mA -12V @0.075mA -12V @0.075mA
0.075mA

Gain Control 30dB / 1dB 30dB/ 1dB steps 30dB / 1dB steps 30dB / 1dB steps
steps

Module Size (TBC)

140 x 70 x
80mm

140 x 70 x 80mm

140 x 70 x 40mm

140 x 70 x 40mm
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Integrated Assemblies - SDLVA

-45t0 0dBm 16 mV/dB

-1dB -1dB
Py +16 dB

J1 Bandpass
O—— Limiter ——  Fijter Equaliser

Programmable Successive Detection Log Video
Amplifier (SDLVA). Used in a Fast Jet ESM
platform, the SDLVA offers:

* Integrated filtering and gain equalisation
*  Full temperature compensation

* Electronically adjustable dynamic range and
offset

* Device shown operates in X-Band

e
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4th generation European fighter...

-
.
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e =3
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<x Band SDLVA = ﬂem_ kg

Fitted to DASS suite- 'ﬁw L
Removes false triggering from DASS

Hfur;dreds to be OIdered.g.
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Thin Film Broadband Module

Broadband, 2 — 18 GHz Miniature Switched Filter Bank
8 Channels

Built-in test function with oscillator

Features new quasi-distributed Thin Film designs

100 x40 x 15 mm

< 100 ns switching speed

Excellent example of Thin Film integration and mixed

- technology.
RUPP
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Shipborne ESM / EW

Next Generation frigates.
Preselector & Switched notches fitted behind antennas on the mast
IF switched filters on DRFM (Jammer) front end
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Recent Development — &r istribution unit

» Two identical RF
channels
o 2-6GHz inputs
> 12dB gain
o Coupled outputs

» Single 4GHz channel
Input
- 2 amplified identical
outputs

- Two Freq divide by 4
identical outputs

» Threshold detection on
all outputs

icrowave . -
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Future large aircraft (Transport)
v
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Miniaturisation & Packaging
(part of the R&D Roadmap)
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Current DeS|gn StUdy = QFN-Packaged Tuneables

BSC are in the early stages of
developing QFN -packaged
tuneable Filters:-

‘g_ e Currently undergoing virtual
prototyping:

« L-Band (1 — 2 GHz)

« S-Band (2.4 - 3.5 GHz)

« X-Band (7 — 12 GHz)

« X-Band Notch (7 — 12
GHz)

 ACTIVE x-band tuneable

Current approaches are expected to utilise  Current models exceeding

12 mm x 12 mm Plastic QFN package market precedent — h|gher Q
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Tec

Trc2

QFN Tuneables - Early Results X Band
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NOTCH

Predicted Performance - Single X band -
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X Band NOTCH QFN
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ACTIVE tuneable QFN

Utilising a unigue REGENERATIVE active filter to recover passband energy in a
superposition technique.

active
10 -
i =
N
10 \
active
4000 8000 8000 10000 11000 Y
Frequency (MHz} )
20 i
10
30 - -~ L - —. - -
4000 8000 8000 10000 110 0 |

Frequency (MHz)

4000 6000 8000 10000 19000

Freguancy (MHz)
; 7
- p ¥
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Measured Performance

SoftPlot for Genesys Testlink
dB S11 s21 812

SoftPlot for Genesys Testlink

S11 521 512 522

522

Start: 2.3100 GHz

Stop: 22.7000 GHz

Start: 2.3100 GHz
M1 | §.000000 GHr -
| M2 8380000 Ger
WO |7 550000 Gh
A4 |1 548000 Gbr
230000 TR
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Thin Film Technology

Wiy

AR AN R

L]

L U U O
f}f*i\\\\\\\\\r*
e

6 Channel X Band Prototype

4 Channel Concept
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High Density uW MODULES

o Meet Customer demand for SMT Thin Film SFBs

Stay away from just ceramic tiles, but keep the size

JIGJI Y
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High Density uW MODULES

A111 111 0L
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Preselectors - Solid State YiG replacement

Generate a 2-18GHz Solid-
state high performance
Tuneable Filter to act as a
YiG replacement.

. High degree filters (6
to 8 section

. Wide bandwidths —
1GHz

. Each filter will tune
over a small section of
the band, with a large
number of filters
required to switch

A

e e e o e o e e O el
Frequency (4D =

F1915 100

- between.

s g

i i- «  3U Card for single, or
i g~ ideally dual module.

N\

.

Frequancy (WD
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Tunable Highpass

9.2 GHz

Product Overview 0 o110 0

By N aoe 1]

N The graph (rlght) ShOWS the 10 Range limiter is Return Loss 5
potential frequency range 20 10
covered by a resonator only -30 -15
tuned highpass design. -40 20

» The limiting factor with 0

only one mode of tuning is 00

return loss. -70 35

-80 -40

» Suitable for higher 00 s
frequency HP designs. 0 5 10 15 20

Frequency (GHz)
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Tunable Lowpass

Product Overview

9.32 GHz

-2.597dBje 1 LP

12.15 GHz
-60.66 dB

-10

-15

-20

-25

-30

-35

-40

» The range of the lowpass is i
greater with single mode 10
tuning and the centre 20
frequency of the tuning 20
range can be adjusted with
correct component value -40
selection. 50
» This frequency range shift 0
can be seen on the lower 70
graph. -80
» Again, the limiting factor 90 . ;

is return loss.

icrowave
PVYroducts
(G\roup

10
Frequency (GHz)

15

20 22

-45

10.67 GHz
-0.7905 dB ]
=

13.27 GHz
-1.793 dB

0 r

-10

-20

-30
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-50

-60
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-80
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Combined Bandpass

PFOdUCt OVEWiEW 9.43 GHz 11.02 GHz | B
-3.232 dBl!aqdpass HPLP
» Combining the two filters '
we get either:

-10

> a frequency tuneable 15

narrowband bandpass or 20

> a bandwidth tuneable 25

bandpass or =0

-35

o A combination of tuneable
centre frequency and

-40

-45

bandwidth.
Frequency (GHz)
9.08 GHz 13.3 GHz B
. -2.663 dB fand HPLP -2.865dBI
» As a bandwidth 0 =
tuneable bandpass the 10 o 5

filter demonstrates a
tuning range of 300%.

-20 -10

-30 -15

» Return Loss can be -40 20
optimised further 50 25
depending on customer 60 30

requirement.

-70 fa’\ / -35
-80 | @/\ % -40

-90 -45

0.01 5 10 15 20
Frequency (GHz)
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Infinitely variable , generic 2-18GHz filter

Preselector where and centre frequency and any bandwidth can be selected that falls within 2-18GHz Band

. Bank of tuneable low-pass filters
. Bank of tuneable high-pass filters

. 3U module form factor

. Utilise broadband SSS LP/HP technology modified structures. g
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HighPass Bank >
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LowPass Bank >
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Value Add Subsystems
Narrowband EW receiver
Broadband, multipulse reciever

~
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Target Specifications.... /INA 3U SINGLE SLOT
Rockwell — RC5800

Input frequency range
Center tune RF
Connector type(s)

0.25-18.250 GHz
0.5-18.0 GHz input range
SMA female {all input/outputs)

Input VSWR 2.5:1 maximum,
Input impedance 50 ohms
!.La)um ------------ 3
PerEratiation <-80 dBm (0.5 -18CGHz)

Noise figure {at 25°C)

'

Enter fvequem.y
Bandwidth 3d6
RF to IF gain
Raneous linear
dynamic rang
Output VSWE
Group defay varation

Narrowband IF output
Center frequency
Bandwidth 3dB

RF insertion gain.
Instantaneous linear
dynamic range
Output VSWR

Group delay variation

LO. Input VSWE

RF atténuation.
Image rejection

IF rejection
Internally generated
sputious

RF/IF gain flatness

15 dB maximum at center tune
frequancy and 13 dB typical
a3ses 1.0dB/25"

10GH2
250 MHz
+85dB+2.5d8

a5 aB
<20:1

<3 nsec typical across 80%
3 dB BW

160 MHz

35 MH2
+110d8+£3.0dB
90 dB {1 MHz BW)

<201

<4 nsec typical across 80%
3dEBW

2.5:1 maximum, input impedance
50 ohms

None

70 dB minimum

70 dB minimum

-90 dBm equivalent input, typically
-80 dBm maximum

+1 dB {(80% bandwidth)

Log video output

Detected 160 MHz output
Detected RF bandwidth
Video detection bandwidth
Dynamic range

Output Impedance

1st LO. sampie cutput
151 LO. sample

151 LO. tuning resolution

Slow tuning time

Slow tuning time
Fast tuning time
Fast tuning time

Total Impressed
integrated phase noise

Total impressed
Integrated pha

composxt:- phase noise

Frequency offset
100 Hz

1 kHz

10 kHz

100 kHz

1 MH2

0210 +2.0 VDC typically

15 MHz centered at 160 MH2
7.5 MHz, 1/2 IF bandwidth

B0 g8 typically, 60 dB minimum

50/100 ohms

Front panel [SMA female)

-15dBm +3 dB

output level

100 kHz (other lower step
sizes available)

<20 msec typically

1.0 GHz step

<5 msec typically

100 MHz step

<300 psec typically

1 GHz step

<200 psec typically

100 MHz step

<0.85 degrees rms (slow

tune mode) typecal 1.0

degrees rms maximum

<10 degrees rms (fast
gnode) maximum

Phase notse density
-65 dBc Mz

-86 dBc/Hz

-88 dBc /M2

-98 dBc/Hz

-115 dBc/Hz

-12B dBe/Hz

sepeesd
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Compact EW Rx - Low TRL

PLLIDDS

Fout

low high Low High
18333 24444 54393 7.3332
18333 2.2915 7.3332 9.1665

18333
DDS / PLL

3.1665 11

1.833 - 245GHz

PRESELECTOR
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M\icrowava
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P B ~— Phase Noise DDS/PLL,;

(N=5) Target Measured

1kHz -105dBc/Hz  -106.7dBc/Hz

e ————— 10kHz -110dBc/Hz  -114.6dBc/Hz

S Tye— == f’;‘o'il'g:)qp l‘;’k‘,‘l: — 100kHz ~ -115dBc/Hz  -118.5dBc/Hz
= = - 1MHz -115dBc/Hz  -126.3dBc/Hz

-135dBc/Hz  -142dBc/Hz

Carrier Power 1. 86 dBm Rttan 8. ae dB
Rol%w .08dBc/Hz

dBY/
2.5GHz Ref — 1.8GHz

Phase Noise

= N _— - - -
l ,':umum Wosksiisen . Marker Trace

Carrier Freq 2.4 6> )
ignal Track 0ff
Log Plot DARC

2.5GHz Ref — 2.4GHz

Phase Noise

-- LA
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Stand-alone Synth 2.75-22GHz
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Compact EW Rx Datasheet

RX13106 — 0.5-18 GHz RECEIVER g

*  1GMz instantaneous Bandwidth
* 1.5GH: F Centre Frequency

* 50dB 2 tone SFOR {1GHz NBW)
* 204D Gain

* 16dB NF

* Single Slot 3U Form factor
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Thank you — Contact Details

BSC Filters Limited

10-11 Stirling Park
Clifton Moor, York
YO30 4WU
ENGLAND

david.weeks@bscfilters.com
peter.hardcastle@bscfilters.com

sales@bscfilters.com
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RUPP

ronik

Beratung und VVertrieb = HF-und Mikrowellentechnik

RUPPtronik

Bernd Rupp
Breslauer Str. 14
D-83052 Bruckmuehl
GERMANY

T: +49 8062 80 96 96-0
M: +49 151 100 689 45
F: +49 8062 80 96 96-9
E: info@RUPPtronik.de
W: www.RUPPtronik.de

Bernd.Rupp@RUPPtronik.de
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