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Overview of RF Solutions
for Broad-Band Emission Monitoring
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TX/RX Measurements
Interferer Tests

Separation of IM products from carriers while operating at full power.
Protecting devices from energy bouncing back.
Spurious Emission - Broad-Band

Interactions with Satellite Communication (GPS, Inmarsat, etc.)
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Low Power: Chip-Sets (OEM)
0.5W CcwW
IM: 100dBc for 2x+33dBm

High Power: Base Stations (OEM)
100W CW, 1KW Peak
Low PIM: 156dBc for 2x+43dBm
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Test Boxes:
LTE Bands
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Test Boxes:
3GPP Bands

MICROWAVE



-

leye < P)lz e rz)nn)

-/

Carriers
_>

Low-Pass Band-Pass

IR N
N T: = atiu

Spurious
Emission

High-Pass

/

e Highpass/Lowpass Diplexer separates IM products and carriers (LP) from spurious
emissions (HP).
e High Q Cavity Bandpass/Bandstop (BP/BS) Diplexer separates the IM products from the

carriers.
e Low-PIM Requirements - The BP/BS Diplexer must meet stringent requirements, such as
silver plating of 5 to 6 skin depths, avoidance of nickel and other ferromagnetic materials,

surface finish, ridge pressure, etc.
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PIM: The diplexers ore ovalable n J ,” :1 ’n r
352{'-2? levels: -130 dBo(-1) and -154 ~ @ & u’ ‘ ’?I J & ®= \
=] - ' -
e el Pl b, o8
s -a0de camss ars pressnt atthe cormmman pord — S i ‘ ‘
in the passhand of the Bandpass filfer. * W fln %-
B/N Fl F2 F3 F4 Fs BR- Inserfion | BP- Inserficn - - ae
MHz MHz MHz MHz MHz Loss (cB) Loss (cdB)

WED-00459 1995 2Nno 2170 2185 A000 -3 -3

WED-D0455 1915 19E0 1550 2005 AD00 -5 -5

WED-00455 1720 1805 1850 1855 4000 -3 -3

WED-D0457 2005 2Nno 2166 2170 A0 -3 -3

WiD-00485 854 BLQ aod e 1650 -3 -3

WED-D0459 ] B75 B85 ] 1660 -3 -3

WiD-00420 2805 2520 25600 2705 4000 -3 -3

WSD-00491 @10 @25 Q&0 Q75 1650 -3 -3

WiD-00524 809 824 2849 54 1450 -3 -3

WiD-00s27 BAE B50 N5 230 1650 -3 -3

WiD-00s28 1695 1710 1785 1800 A000 -3 -3

WiD-00s29 1835 1850 1210 1525 4000 -3 -3

WiD-00554 2080 2110 2170 2220 4000 0.7 -1.5

WiD-00s57 1880 1930 1950 2040 A000 0.7 -1.5

WiD-00s5e & 728 7 i 1400 -0.7 -1.5

WED-00570 840 BE0 824 Q35 1480 -0.7 -1.5

WiD00s85" 849 B9 a2 Q30 2000 0.7 -1.5

WED-O0SR0 735 744 754 m 1400 -0.7 -1.5

WED-00&00 2570 2820 2850 2740 AD00 -0.7 -1.5

WiED-00524 2060 210 2168 2205 4000 0.7 -1.5

WED-00804 1910 1960 1520 2040 A000 -0.7 -1.5

WiD-00411 & 728 745 758 1400 0.7 -1.5

WED-00612 1453 1474 15811 1531 4000 0.7 -1.5

WiD-00a19 1453 1476 1485 1504 4000 0.7 -1.5

WSD-004821 1785 1845 1880 1200 4000 0.7 -1.5

WED-00410 1910 1930 1920 200 4000 0.7 -1.5

BR- Retum Loss: -10 clBr
BP- Retum Loss: -15 dBr

* 100 o Rejection irstead of 20 dB “* 70 B Rejection irstead of 510 dB
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PIM MEASUREMENTS

P F1=1930.0 MHz, F2=1966.8 MHz; 1M3=-167.6 dBc at 1893.2 MHz
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Low PIM, High-Power Filter Solutions for Monitoring Broadband Emissions P
(Patent Pending)

Fi ; 3
he F © PIM: The diplexers e ovailoble
in treee PIM levels: -110 dBo-0),
-130 dBa-1) and -156 dBo(-2),
Tha third IM product B measurad
at the common ot whan fwa
P E B 43 dBm camers are prasert ot
/ the Lowpass pot andfor tha
- Highpos port, with an adjacent
HiE = port tamninatad,
B/N Fl F2 F3 LP- Ingerfion | LP- Retum | HP- Insarfion | HP- Redum
MHz MH:z MHz Loss (dB) | Loss (cBr) | Loss (dB) Loss (dBr)
WaD-00558 240 1300 4000 -15 -15 -1 -10
WSD-00523 2700 4000 13000 -15 -15 -1 -10
WD 005137 2700 3000 &000 -15 -15 -1.5 -10
WaD-00518 1800 2400 &000 -15 -15 0.7 -10

* 70 dB Rejection nstead of -90 8
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HOWERIIVINVIEChaRICAIISWILGH

REVISIONS
REW DESCRPTION oatE | aPPROVED
& | FRODUCTION RELEASE 27310 KR
BE |REVISED FER ECO #9850 503010 | KR
Naminal Part Mumbear
Coil Voltage SPTT SPFET
12 Vde ST1IW—-420823 531JW-420823
15 Vde 57T1JW=4390823 581JW-490823
24 Ydc ST1JW—4B0823 581JwW-480823
28 Vdc 571JW-430823 581JW-4308BZ3

REVISIONS |B[B|R
SHEET NOL |12 | 3 @ m :ﬁ&'f“’u’ u'u'?"ﬁmu
APPROVALS OATE A Fh: (803 E30=1724
[ S LI 3,518,0 R v — Ca———
= amsne FSWITCH, 7<8 POSITION, LATCHING SELF CLIJ—GFF
L | SMA-FEMALE CONM., INDICATORS, 30 OHM |2W] TERM.,
LA L0/ FDE2SP CONM., LOW PASSIVE INTERMODULATION (PIM)
L TRUMLLD FREETal COOE DENT, MO, | [T
B e 242310 a0+ M SY1JW—-4X0823 E
R e THAk spazpn | SEME WONE [P s [sreer + o 3 /

; 0E-C008 REY, 8 173008
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SPECIFICATIONS:

1. RF CHARACTERISTICS:
1.1 FREGUENCY (GHzl -4 - B-124  124-18
1.2 WENR (RATIO Max) 1201 1301 14001 1.50:1
1.3 MSERTION LOSE (08 MAX): D20 0.30 oan 080
1.4 ISOLATION [dB MIN): B ™ 7a [=4]
1.5 AF POWER [WATTS CW MAaX): 100 il (] =]

16 PASEVD INTIRMODULATION:
TEST SIGKALS: CARRMICR PHEQUENCY 1: 1530 MMz, APSROXIMATILY 43cBm (20W)
CARRIER FRECUENCY 2: 1850 WHz, APSROMMATELY 43cBm [20W)
SAEOPCATION REQURSMENT: rd ORDES PIM PERFORWANCE: RELOW =160 ¢Re
Ird ORDER PIW FREQUEMIY: 1870 UHz
2. ACTUATION DATA:

2T [ mosaMAL [ DPERATMG CURRENT (TYP)
VOLTAGE | VOLTAGE [0 MOMINAL YOLTAGE & 57T
12 11=14 A15mA ]
15 13-17 S30mA
24 T0-38 F10mA
2B 2433 IBrA,
23 SWITCHING TIME: 15ma WAX
23 OPERATING MODE: LATCHMG SELF CUT-OFF
5, MWECHAMICAL:
1 RF COMTACTS: BREAK BEFORE MAKE
32 WEIGHT: thaz (5100 HWOMMAL
13 DESGH LFE: 1,000,000 GYCLES WIH
4, ENYIRONWEWTAL:
4.0 DPCRATING TCWPCRATURE: —25T TO +E5T
4.2 STOHAGE TEWMPERATURE: -58T TO +85T
43 SEAL SAND AND DUST
SCHEMATIC: (i i 3 7 a1
I | I I
MR FUNETION _| SET RESET CIRCUT
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Vieasurements

X Lower Cost than an Array of PIM
Analyzers
E_}
Spectrum Analyzer, Amplifiers, PC,
xh etc. can be dual-purpose units.
Y XI5 Rack Mountable Configuration.

Spectrum
Analyzer
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Broad Band Emission Monitoring ATE

.
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ATE Integrations

 Supports automated production testing of wireless systems and semiconductor product families covering
all LTE Bands

* Provides emissions monitoring while maintaining a good impedance match with the device under test
» Can be used to measure IM products, as well as interfering signals

CERAMIC & MICROWAVE PRODUCTS @ MICROWAVE
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» The typical test sequence for broad-band emission requires insertion of
multiple filters and diplexers between the D.U.T. and the test equipment.
Although the execution of a simple test can be accomplished using a
manual filter insertion process, more advanced tests require switchable RF
interfaces providing complex signal routing and conditioning, and allowing
test automation and data acquisition.

» RF interfaces are primarily integrated using standard rack mountable
enclosures. The most popular platforms are 19” rack enclosures. The
simplest systems are integrated inside a 1RU enclosure, while the complex
ones may require a 12RU enclosure or a set of smaller boxes.

» The switchable RF test interfaces may also be design around standard test
platforms, such as PXI, LXI, etc.
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» Most switchable RF interfaces are equipped with remote and/or local
interfaces. Typical unit is equipped with one or two following interfaces:

o SNMP
= SNMPv.1
= SNMP v.3
= XI
* |VI Drivers
e Built-in Web Server
* Application Software/Drivers
= LabVIEW Based Web Services
o GPIB
o RS-232/RS-485
o CANbus
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> All of Dow-Key’s electromechanical
switch matrices are designed around
CANbus switches.

* This powerful interface offers an
expandable control architecture and
allows creating systems with up to 256
CANbus devices.

 Dow-Key offers a very broad portfolio of
CANbus switches starting from a simple
SPDT configuration and covering all typical
configurations up to SP12T.

* Asignificant advantage of Dow-Key’s
systems is the ability to add additional
CANbus switches and other CANbus
components (attenuators) with automatic
full control access through all standard
remote control interfaces.
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Dow-Key switches cover operating frequencies up to 40 GHz and power handling
exceeding 1000 W.

To support requirements for base station equipment testing, a special family of
low-PIM switches has been developed. While standard switches can meet the PIM
requirement (for two carriers +43dBm) at the level of -110dBc, these switches
meet -160dBc.

The integration of ATE switch matrix, 11 filters, and 11 diplexers in two switchable
banks comprises a complex signal routing system.

A 7RU enclosure houses all RF components interconnected with semi-flexible RF
cables and the control system with power supply. The system uses an Ethernet
interface for remote control and keypad and LCD display for local control.
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» Dow-Key switches cover operating frequencies to
40 GHz and power handling exceeding 1000 W.

» To support requirements for base station
equipment testing, a special family of low-PIM
switches has been developed. While standard
switches can meet the PIM requirement (for two
carriers +43dBm) at the level of -110dBc, these
switches meet -160dBc.

» The integration of ATE switch matrix, 11 filters,
and 11 diplexers in two switchable banks
comprises a complex signal routing system.

» A 7RU enclosure houses all RF components
interconnected with semi-flexible RF cables and
the control system with power supply. The
system uses an Ethernet interface for remote
control and keypad and LCD display for local
control.
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