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Spectrum Elektrotechnik GmbH is a leading manufacturer of
RF and Microwave Components in the Frequency Range of
DC to 71 GHz. The products are published in individual cat-
alogs, showing detailed information and comprehensive data.
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Part Number Description Frequency (GHz) Page Part Number Description Frequency (GHz) Page
1102-65.5-04 | Phase adj. Connector | DCto[ 26.0 | H6ff LS-0040-KFKF Phase Adjuster DC] 400 | DI6ff
1513-1001-02 | Phase adj. Connector | DCto| 40.0 | H6ff LS-0040-KFKM Phase Adjuster | DCto] 40.0 | DI6ff
2015-L.C01-02__| _Phase adj. Connector | bCt| 18.0 | HI4ff LS-0040-KMKM Phase Adjuster | DCto[ 400 | DI6ff
2015-L.C03-02 | Phase adj. Connector | DCto| 18.0 | HI4ff L 5-0050-HFHM Phase Adjuster | DCo] 500 | D20t
2090-LC0L-02 | Phase adj Connector | DCwo| 18.0 | HL4f LS-0050-HFVM Phase Adjuster | DCto| 50.0 | D2aff
2315-LC01-02 | Phase adj. Connector | DC| 180 | HIAf LS-0050-HMVE |  PhaseAdjuster | DClo} 500 | D2off
4015-LC01-02 Phase adj.Connector DCto | 18.0 Ha LS-0065-VFVM PhaseAd!uster DCto | 50.0 D26
4015-LC03-02__| Phase adj. Connector | bCio[ 18.0 | HI6ff LS-0070-1111 Phase Adjuster | DCtof 265] DS
4090-LC01-02 | Phase adj. Connector | | 180 | HI6ft LS-0070-1121 Phase Adjuster | 0Clo| 2651 D5
4090-LC02-02 | Phase adj. Connector | DCt0] 180 | HI6ft L5-0070-2121 Phase Adjuster | bCto} 2651 D5
4090-LC03-02 | Phase adj. Connector | DCt0| 180 | HI6ff LS008502 | Phase adj. Connector | DClo| 260 { Hoff
4090-LC04-02 Phase adj. Connector | DCtwo [ 18.0 |  H16ff LS-0085-5001 Phase adj. Connector | DCto | 180 Hoff
B035-1121-05 Phase Adapter__| oco| 180 | _D30f LS-0086:07__{ Phase adf. Comnector | D¢t} 26,01 _Haf

1.S-0103-6161 Phase Adjuster DCto | 3.0 | Al4, E2ff
500112195 Phase Adapter | DCio1 18.01 DSOf LS-0112-1111 Phase Adjuster | DCw] 120 | Do
b la b Phase Megter | e 1801 D3Ot [S0ti2-020 | Phese Adjuser | oco] 120] D
a0 1oL08 Phase Adapter | bl 1801 D3O LS0112-2121 Phase Adjuster | oo | 120 | Do
8055-1121-05 Phase Adapter DCio | 180 | _D3Off . '

|S-U112-5161 Phase Adjuster DCto | 12.0 D8ff
4060 1841.09 Phase Adapter | DCio1 1801 DSOf LS0112.5161 | Phase Adjuster | DCio| 120 | DB
8065112105 Phase Adapter | bCw} 1801 DO LSOL8-1111 Phase Adjuster | DC] 180 ] Dot
8070-1121-05 Phase Adapter | b¢o| 180 | DAOff LS0L8-1121 Phase Adjuster | Dowo| 180 ] D2f
8075-1121.05 Phase Adapter | bClo | 18.0 | DO L5-0118-2121 Phase Adjuster | Dcw| 180 ] D2f
8080-1121-05 Phase Adapter | BClo | 180 | D3Off [S-0118-3141 Phase Adjuster ] Dcw] 180] D10
8085117105 Phase Adapter | bCro} 1801 DSOf LSOUB5I6L | PhaseAdjuster | 0Cw] 180 | DBt
8090112105 Phase Adapter ] DCto ] 180 § D30 LS-0L2L-1111 Phase Adjuster | DC0] 26.0 | D2ff
8095-1121-05 PhaseAdapter DCto | 18.0 D30ff 1S-0121-1121 Phase Adiuster DCto | 26.0 D2ff
LS-0002-1111 PhaseAdJ.UStel' DCto | 2.0 B2ff 1S-0121-2121 Phase Adjuster DCto| 265 D2ff
LS-0002-1121 Phase Adjuster | bctof 20 | Boff LS0121.5161 Phase Adjuster | Dcio| 260 | DBt
LS-0002-2121 Phase Adjuster 1 DCloy 20 | Baff LSOL21KFKM | PhaseAdjuster | bcwo| 260 DI
LS-0002-3131 Phase Adjuster | bClo| 20 | B2ff LS-OL40-KFKF | Phase Adjuster | DCwo| 40.0 | D14t
L.5-0002-3141 Phase Adjuster _{ bCwo| 20 ] BoAT LS-0140KFKM | PhaseAdjuster | DCo| 40.0 | DIaff
L5-0002-4141 Phase Adjuster DClo] 20 | Boff LS-0141-02 Phase adj. Connector | DCto| 26.0 | H2
L5-0002-5151 Phase Adjuster | DCo| 20 | Baff LS0150-HFHF Phase Adjuster | DCo| 50.0 | _Disff
LS-0002-5161 Phase Adjuster DCto | 2.0 B2ff LS-0150-HEAM Phase Adjuster DCo| 500 | Disff
LS-0002-6161 Phase Adjuster | DCto] 2.0 | Bff LS-0165-VFVF Phase Adjuster___| DCto| 65.0 | D24ff
LS-0012-1111 Phase Adjuster DCto | 12.0 B2ff 1.5-0165-VFVM Phase Adjuster DCwo| 650 | D24ff
LS-0012-1121 Phase Adjuster DCw] 120 ] Boff LS-0165-VMVM Phase Adjuster DCto | 65.0 | D24ff
LS-0012-2121 Phase Adjuster DCwf124 | Bff LS-0170-1121 Phase Adjuster DCto| 265 | D5
LS-0012-3131 Phase Adjuster DCo| 120 | BaAf L.S-0200-02 Phase Adjuster DCto | 26.0 H3
LS-0012-3141 Phase Adjuster DCwo) 120 | Boff LS-0212-1121 Phase Adjuster DCto| 12.0 | D2ff
1.S-0012-4141 Phase Adjuster DCto | 12.0 B2ff 1.S-0218-1121 Phase Adjuster DCto | 18.0 D2ff
LS-0012-5151 Phase Adjuster DCwo[120| Bff LS-0221-1121 Phase Adjuster DCto| 265 |  D2ff
1.S-0012-5161 Phase Adjuster DCto | 12.0 B2ff 1.S-0321-1121 Phase Adjuster DCto | 26.5 D6
1 5-0012-6161 Phase Adjuster DCto | 12.0 B2ff | S-1801-02 Phase Adjuster DCto | 26.0 H3
LS-0018-1111 Phase Adjuster DCto | 18.0 B2ff LS-A112-1111 Phase Adjuster DCto | 12.0 D2ff
LS-0018-1121 Phase Adjuster DCto | 18.0 B2ff LS-A112-1121 Phase Adjuster DCto | 12.0 D2ff
L5-0018-2121 Phase Adjuster | DCto | 180 | _ Bff LS-Al12-2121 Phase Adjuster | DCto | 12.0 | Doff
| 5-0018-3131 Phase Adjuster DCto | 18.0 B2ff L S-A118-1111 Phase Adjuster DCto | 18.0 D2ff
15-0018-3141 Phase Adjuster | DCto| 18.0 | _ B2ff LS-AL18-1121 Phase Adjuster | DCto| 18,0 | _ Daff
LS-0018-4141 Phase Adjuster | DCto| 18.0 | B2ff LS-AL18-2121 Phase Adjuster | DCto| 18,0 | _ Daff
LS-0018-5151 Phase Adjuster | DCto| 180 | B2ff LS-AL21-1111 Phase Adjuster | DCto| 26,5 | Daff
|.S-0018-5161 Phase Adjuster DCto | 18.0 B2ff L S-A121-1121 Phase Adjuster DCto | 26,5 D2Af |,
LS-0018-6161 Phase Adjuster DCto | 18.0 B2ff LS-A121-2121 Phase Adjuster DCto | 26,0 D2ff %
LS-0018-9090 Phase Adjuster DCto | 18.0 B2ff LS-A212-1121 Phase Adjuster DCto | 12,0 D2ff |
LS-0018-9191 Phase Adjuster | bcto| 18.0 | Baff LS-A218-1121 Phase Adjuster | pcw| 180 | Dot |2
LS-0018-9192 Phase Adjuster DCwo| 180 |  Boff LS-A221-1121 Phase Adjuster DCw) 265] D2ff |2
1.S-0018-9292 Phase Adjuster DCto | 18.0 B2ff LS-B002-1111 Phase Adjuster DCto| 2,0 Boff |5
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LS-B002-1121 Phase Adjuster Dcto| 2.0 B6ff LS-1L18-9090 Phase Adjuster DClo| 120 | B4fi
LS-B002-2121 Phase Adjuster DCo| 20 | B6ff LS-K108-2121 Phase Adjuster DCto] 8.0 Caff
LS-B002-3131 Phase Adjuster pcto]| 2.0 | B6ff LS-K208-2121 Phase Adjuster DCto [ 8.0 Caff
LS-B002-3141 Phase Adjuster | Dcto| 20 | B6ff LS-K308-2121 Phase Adjuster ] 0Ctof 8.0 | (Cff
LS-B00Z-4141 Phase Adjuster | DCwo| 2.0 | B6f gﬁggggi Ehaseﬁg!“%” o gg ggﬁ
LS-B002-5151 Phase Adjuster DCw | 20 | B6ff R PE: A d!user 0 L
! -1.208- juster DCto | 8.0 C2
LS-B002-5161 Phase Adjuster DCto | 2.0 B6ff LS13082121 Phase Adiuster o680 Cof
LS-B0026161 Phase Adjuster | Beiof 20 1 BEf L5-L408-2121 Phese Adjuster | Do | 8.0 | C2f
LS-B012-1111 Phase Adjuster DCto| 12.0 |  B6ff [S-M002-1111 Phase Adjuster DCto| 2.0 B8ff
LS-B012-1121 Phase Adjuster DCto | 12.0 B6ff LS-M002-1121 Phase Adjuster DCto| 2.0 Baff
L S-B012-2121 Phase Adjuster DCto | 12.0 B6ff LS-M002-2121 Phase Adjuster DCwo| 2.0 BSf
LS-B012-3131 Phase Adjuster DCto| 120 | B6ff LS-M002-3131 Phase Adjuster bcol 20 BSf
LS-B012-3141 Phase Adjuster DCio| 12.0 |  B6ff LS-M002-3141 Phase Adjuster DCwo| 2.0 Bef
LS-B012-4141 Phase Adjuster DCto| 12.0 B6ff LS-M002-4141 Phase Adjuster DCto| 2.0 Baff
LS-B012-5151 Phase Adjuster DCw | 120 | B6ff LS-M002-5151 Phase Adjuster DCto| 2.0 BBff
LS-B012-5161 Phase Adjuster DCto | 12.0 B6ff L.S-M002-5161 Phase Adjuster DCto | 2.0 B8ff
LS-B012-6161 Phase Adjuster DCto | 12.0 B6ff L.S-M002-6161 Phase Adjuster DCto | 2.0 B8ff
|S-B018-1111 Phase Adjuster DCto | 18.0 B6ff . S-M012-1111 Phase Adjuster DCto | 12.0 Bff
|S-B018-1121 Phase Adjuster DCto | 18.0 B6ff LS-M012-1121 Phase Adjuster DCto| 12.0 B8
LS-B018-2121 Phase Adjuster DCto | 18.0 B6ff LS-M012-2121 Phase Adjuster DCto | 12.0 Bff
LS-B018-3131 Phase Adjuster bcto | 18.0 [ B6ff LS-M012-3131 Phase Adjuster DCto| 120 | BBif
LS-B018-3141 Phase Adjuster DCwo [ 180 | BS6ff LS-M012-3141 Phase Adjuster DCwof120| BSff
LS-B018-4141 Phase Adjuster | DCto | 18.0 | B6ff LS-M012-4141 Phase Adjuster | DCto| 120 | BSff
LS-BO18-5151 Phase Adjuster DCwo| 18.0 B6ff LS-M012-5151 Phase Adjuster DCto | 12.0 B8ff
. S-B018-5161 PhaseAdjuster DCto | 18.0 B6ff LS-M012-5161 P1aseAd!uster DCto | 12.0 B8
LS-B018-6161 Phase Adjuster | DCwo] 180 | _ Boff tgmgﬁ?ﬁ% g’aseAd!”Ster Dol 120 1 BSH
LS-B018-9090 Phase Adjuster | DCwo| 18.0 | B6H -MO18- hase Adjuster | BCto] 180 | Bff
- LS-M018-1121 Phase Adjuster DCto | 18.0 Baff
LS-G108-2121 Phase Adjuster Do i80 | Coff LS-M018-2121 Phase Adjuster DCwo| 180 | BSff
LS-G208-2121 Phase Adjuster DCto | 8.0 Caff LS-M018-3131 Phase Adjuster DCo| 18.0 B
LS-G308-2121 Phase Adjuster | DCo| 80 | Coff T o MOI8-3 141 Phase Adiuster | oco 18.0 B8
LS-G408-2121 PhaSQAd!USter DCto | 8.0 Caff LS-M018-4141 Phase Adjuster DCto| 18.0 BS
LS-1L02-1111 Phase Adjuster DCto | 12.0 BAff LS-M018-5151 Phase Adjuster DCw| 18.0 BSf
LS-1L02-1121 Phase Adjuster DCto | 12.0 Baff LS-M018-5161 Phase Adjuster DCt | 18.0 BSff
LS-1L02-2121 Phase Adjuster DCto| 12.0 |  BAff LS-M018-6161 Phase Adjuster DCto | 18.0 B8t
LS-1L02-3131 Phase Adjuster DCto] 12.0 Baff LS-M018-9090 Phase Adjuster DCto | 18.0 Baff
LS-1L02-3141 Phase Adjuster DCto | 12.0 B4ff LS-P040-KFKM Phase Adjuster DCto | 40.0 D16ff
LS-1L02-4141 Phase Adjuster DCto| 12.0 Baff LS-P050-HFHM Phase Adjuster DCto [ 50.0 |  D20ff
LS-1L02-5151 Phase Adjuster DCto | 12.0 B4ff LS-P050-HFVM Phase Adjuster DCto | 50.0 D22ff
LS-1L02-5161 Phase Adjuster DCto | 12.0 B4ff LS-P065-VFVM Phase Adjuster DCto | 65.0 D26ff
LS-1L02-6161 Phase Adjuster DCto | 12.0 B4ff LS-P140-KFKF Phase Adjuster DCto | 40.0 D14ff
LS-1L12-1111 Phase Adjuster DCto | 12.0 B4ff LS-P140-KFKM Phase Adjuster DCto | 40.0 D14ff
LS-IL12-1121 Phase Adjuster DCwo| 120 | Bff LS-P150-HFHM Phase Adjuster DCto]| 500 | DI8
LS-1L12-2121 Phase Adjuster DCto | 12.0 B4ff LS-P165-VFVF Phase Adjuster DCto | 65.0 | D24
LS-1L12-3131 Phase Adjuster DCto [ 12.0 BAff LS-P165-VFVM P1aseAd!uster DCto | 65.0 D24ff
LS-IL12-3141 Phase Adjuster DCw | 12.0 B4ff LS-P165-VMVM P1aseAd!uster DCto | 65.0 D24ff
LS-IL12-4141 Phase Adjuster | DCo| 12.0 | B4R LLsSégéglii); EEaSEAd!”Stef Do 2601 H2
LSIL12.5151 Phase Adjuster | Do 12.0 | BAff -S006- ase Adjuster 1 0Cof 2651 D7
: LS-5203-6161 Phase Adjuster DCto | 3.0 | Al4, E2ff
LS-1L12-5161 Phase Adjuster DCto | 12.0 B4ff LST1082021 Phase Adiuster 5o l80 ooff
LS-1L12-6161 Phase Adjuster DCto | 12.0 Baff [ST2082101 Phase Adjuster DCo 80 oA
LS-IL18-1111 Phase Adjuster | oco| 12.0 | Baff TS TS08 L Phese Adiuster | oco 80 | C2f
LS-IL18-1121 Phase Adjuster | DCto| 120 | Baff STH8 2101 Phase Adjuster | DCcwo[ 8.0 | Coff
LS IL18-212] Phase Adjuster | DClof 120 | Baff LS-UL2516L Phase Adjuster | DCo| 18.0 | DBff
LS-1L18-3131 PhaseAdJuster DCto | 12.0 B4ff 1S-U118-5161 PhaseAdiuster DCto | 18.0 D8ff
LS-1L18-3141 Phase Adjuster | DCto] 12.0 | BAff LS-V141-02 | Phaseadj Connector | DCto| 180 H?
LS-1L18-4141 Phase Adjuster DCto| 12.0 |  B4ff MB-0100-07 Bracket D9, D11, D13, D24
LS-1L18-5151 Phase Adjuster DCto | 12.0 Baff MB-0200-07 Bracket D9, D11, D13, D24
LS-1L18-5161 Phase Adjuster DCto | 12.0 Baff MB-0300-07 Bracket D28ff
LS-1L18-6161 Phase Adjuster DCto | 12.0 B4ff MB-0300-07 Bracket D28ff
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A Product Overview, Phase Adjustable Adapters

INTRODUCTION: The Precision Phase Shifters, or Phase Adjusters allow the adjustment of the electrical separation between components. A
precision mechanical movement provides for smooth and accurate adjustment over the entire frequency range. A secure locking mechanism is
furnished with every unit. A wide selection of components is available, offering different mechanical configuration, frequency range, electrical
length, and/or connector configuration.

Phase Adjustment: The Phase Shifters are mechanical devices, therefore the change of phase depends on the adjustment of the electrical length
of a line. For lower frequencies or longer phase adjustments, a trombone line is usually used; for higher frequencies or shorter adjustment, only
a straight line may be sufficient. Using an air line results in low insertion loss and good VSWR. The designs of Spectrum Elektrotechnik GmbH
employ air lines, whenever possible.

Frequency Range: Phase Adjusters are available for different frequency ranges, DC-2.0 GHz, DC-12.4 GHz, DC-18.0 GHz, DC-26.5 GHz,
DC-40.0 GHz, DC-50.0 GHz, and DC-65.0 GHz. For economical reasons the components have been engineered for these different frequency
bands. A rather simple design will meet all the requirements at lower frequency ranges, while only a most precise design will work satisfactorily
at highest frequencies.

Connector Configuration: Most of the Phase Adjusters of Spectrum Elektrotechnik GmbH are available with different connector configurations,
providing that the frequency range of the connectors do not limit the frequency range of the application. The flatpack phase adjusters can be
supplied with 7mm, SMA, N, and TNC, males and females, as standard. Besides the units being supplied with connectors, using the same style
but different sex at input and output, it is even possible to have a unit being supplied with connectors of completely different connector styles,
e.g. N female as an input connector and SMA male as the output connector, etc.

The Adjustable Adapters and Components, serving to 26.5 GHz are offered with SMA connectors, and are available with male or female
connectors at the in- and output or vice versa. With 40.0 GHz usually 2.92 mm connectors will be used, and with 50.0 GHz the 2.4mm
connectors have been chosen. The ones that work up to 65.0 GHz are assembled with 1.85mm connectors.

Applications: Phase Adjusters will mostly be needed in systems where the adjustment of the phase is done for only a few times. As soon as the
phase is set properly as needed in the system, the unit will usually be locked, and remain in this position. In other applications the phase shifters
are installed in test sets where the adjustment of phase is made continuously. For these applications, only the Phase Adjusters using ball bearing
support and special mechanisms can be recommended.

VSWR: Every microwave component shows reflections and discontinuities within the circuit, as no design can be perfect, and manufacturing
tolerances unfortunately do not allow theoretical results. VSWR is the ratio of the reflected signal and the incident signal. Phase Shifters are using
a high number of parts. Therefore, the tolerances on the dimensions of the piece parts need to be as tight as possible not only for mechanical
purposes, but also for electrical reasons, in order to assure that reflections cannot build up after some time of operation.

Power: The standard components are designed for low or moderate power applications. For higher power applications, units can be supplied as
specials, engineered exactly to the customer's needs.

Custom Units: Although Spectrum Elektrotechnik GmbH offers a wide variety of standard phase adjusters, there will always be a need for a
special component, using different mechanical configuration, wider phase adjustment, other frequency ranges, etc. Spectrum Elektrotechnik
GmbH is a very innovative Company. It employs a strong and successful team of experienced engineers. They will always do their best to
propose something that will perfectly fit the customer's needs.

Phase Adjuster Life: The life expectancy of a unit will depend in the first place on the operating environment versus unit design. Secondly, it
will depend on the lifetime of the ball bearings, seals and contact junctions. Other parameters that are limiting life are rotational speed and
external mechanical loading, or pressurizing the unit. Harsh environment, subjecting the component to vibrations, shock, extremely low or
high temperatures, humidity, etc. may further shorten the lifetime. It is therefore of utmost importance to identify in detail the environment the
device is supposed to operate in.

If the unit is installed in a system where the phase only will be adjusted a few times, it would not be necessary to select a device that is using ball
bearings in the design, vice versa will a phase adjuster cause trouble in an environment where it is constantly adjusted, when not the appropriate
mechanical design will be used.

Spectrum Elektrotechnik GmbH has a large number of available designs. Please take the time to decide on the unit that fits exactly your
requirements.

Adjusting Phase indd.2014
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1. Phase Adjusters in rectangular Housings

Frequency
Range
(GHz2)

Features

Outline

Page

DC- 2.0
DC-12.0
DC-18.0

Phase Adjuster with axial
locking.

Series LS-00XX-YYZZ
XX: Frequency range
XX=02; DC to 2 GHz
XX=12 DC to 12 GHz
XX=18 DC to 18 GHz
Connectors YY & ZZ:
7mm =90

N male =51

N female = 61

TNC male= 31

TNC female = 41

SMA male =11

SMA female = 21

16.5 [ 65"~ L

LOCKING
SCREWS

SCREW DRIVER
SLoT

10 [.394"]

125 492"

B2 ff

DC- 2.0
DC-12.0
DC-18.0

Phase Adjuster with in line
locking.

Series LS-0IXX-YYZZ
XX: Frequency range
XX=02; DC to 2 GHz
XX=12DC to 12 GHz
XX=18 DC to 18 GHz
Connectors YY & ZZ:
7mm =90

N male =51

N female = 61

TNC male= 31

TNC female = 41

SMA male = 11

SMA female = 21

12715

SMA—MALE
j—

40[1575)
22[866]

gl

@

M@ﬂ:‘

250098

& [157]

LOCKING

SCREWS
SCREW DRIVER
SLoT

¥ r—
g a2

2211827)

1

68(2677)

394)

24 (945]

B4 ff

DC- 20
DC-12.0
DC-18.0

Phase Adjuster using  Ball
Bearing Adjustment
Series LS-BOXX-YYZZ
XX: Frequency range
XX=02; DC to 2 GHz
XX=12DC to 12 GHz
XX=18 DC to 18 GHz
Connectors YY & ZZ:
7mm =90

N male =51

N female = 61

TNC male= 31

TNC female =41

SMA male = 11

SMA female = 21

il

146 (45117}

=22.5 (885"} —

b2 [1656" =

y
t

68 (2,677 F——

Female

X3

3

* X3

\“":\

oﬂb\v\“'\
W

. ¢

13.0 (512"} Hex

LOCKING SCRE

{2 PLACES)

WS

B6 ff
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1. Phase Adjusters in rectangutar and round Housings

Frequency
Page Range
(GHz)

Features

Outline

DC- 20
DC-120
DC-18.0

B8 ff

Phase Adjuster with
Micrometer Adjustment
Series LS-MOXX-YYZZ
XX: Frequency range
XX=02; DCto 2 GHz
XX=12 DCto 12 GHz
XX=18 DC to 18 GHz
Connectors YY & ZZ:
7mm =90

N male =51

N female = 61

TNC male= 31

TNC female = 41

SMA male = 11

SMA female = 21

SMA
FEMAL

| 4

I—AB (189"}

[] @

%

2.
?,_q/
%.,

[
e

35 1.378"]

2.51.098"]

b0 [1575"F—=

S

e e

']

16.5 [65"]—

81[3.189"} 9 (2.677"]

B2 ff DC-18.0

Phase Adjuster
Series LS-0018-9292

Frequency range
DC to 18 GHz
Connectors 3.50 mm female

E]
El

LOCKING
SCREWS

SCREW DRIVER
sLoT

FEMALI

f2rs” 48 189"

-9
&
&
o
9
B

’71¢0 1575 F—
i

S

S

?/

35 (13787}

@10 [3947)

16.5 [ 65"} 411577

125 492"

2677} 24.11.949")

C2ff DC-8.0

C2 ff DC-8.0

Stripline
Phase Adjuster

Series LS-G108-2121
LS-K108-2121
LS-L108-2121
LS-T108-2121

Frequency range
DC to 8 GHz
Connectors SMA female

17.05 [0.67 . 29 [1.14]

1=

]

29 [1.14]
48 [1.89]

17.05 [0.67 _

29 [1.14]
48 [1.89]

A8 Spectrum Elektrotechnik GmbH « www.spectrum-et.com  Email: sales@spectrum-et.com « Fax: +49 89 354 80490 + Phone: +49 89 354 804-0

Adjusting Phase indd.2014

trum : -
‘”HHHHHSI’Eﬁch um Product Overview, Phase Adjusters £
2. Phase Adjustable Adapters
Frequency
Page Range Features Outline
(GHz)
Phase Adjustable Adapter
LS-01XX-1121
Connectors SMA male to SMA
female
LS-01XX-1111 10.4 (.£09")
Connectors SMA male to SMA Phase Adiust Nt || SMA
DC 12 O male SMA 15mar:e|'|ex.J(L.|§9")u / emale
- . LS-01XX-2121 male
D2 ff DC-18.0 Connectors SMA female to SMA @ 146 (5759
DC . 260 female
LS-02XX-1121 Locknuts 15mm Hex. {.59") \ ﬂ’}yﬂ‘[gM
Connectors SMA female to SMA 67,4 12.65"] min, fully closed opfiona
male 84.2 [3.37Tmax. fully open
XX: Frequency range,
12=DC to 12 GHz
18=DC to 18 GHz
21=DC to 26 GHz
10.4 (409")
Adjust Phase Nut Mounting Bracket
Phase Adjustable Adapter N Hex. 15mm (59%) M
LS-0118-5161 It /
D8 ft DC-18.0 -
Available Connectors:
N Locknuts 15.0mm Hex. (.
111.5 (4.3803). at fully opeition
95 {3.7407) min. at fully closed condition
Phase Adjustable Adapter
LS-0118-3141
105.5 [4.154"] min. at fully closed condition
122.3 [4.815"] max. at fully opened condition
Main application: System Adjust Phase with this Nut
15.0 [.591"] Hex.
D10 ff DC-18.0 ,TA'\\/laélable Connectors: e ;{» } l L e
N \—/ o
Nuts for Lockinf the Phase Adjustment Nut
15.0 [.591"] Hex.
igagz%jj;i?\lf Adapter SMA male HEX 8 mm [.315"] SMA male
—
D5 ff DC - 26.0 Connectors: i
XX and YY:
SMA male; SMA female
fully closed 36.2 [1.425"]
fully open 40.7 [1.602"]
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4

2. Phase Adjustable Adapters
Frequency
Range Features Outline Page
(GHz)
Phase Adjustable Adapter Hex. 8 mm [5/16"] =38 UNS-2A
LS-0170-1121 At
} —
DC-26.0 Connectors: HHE—] 2 Across Flaf"s D5 ft
SMA male; SMA female i 5081271
32.7 [1.287"] min. fully closed
37.2 [1.465"] max. fully open
Phase Adjustable Adapter
LS-0321-1121 SMAmale  HOUNTING BRACKET SMA female
~12 7
Main application: System ,
DC - 26.0 PP Y @ Dé ff
Connectors: '
SMA male to SMA female 67.8 mm (2,67") fully closed
85 mm (3.346") fully open
Phase Adjustable Adapter
LS-S008-1121
Main application: System/ Wire Holes 13.0 (512") Hex.
Test Set
SMA-Male s SMA-Female
Connectors:
DC-26.0 SMA male to SMA female LockScrew J D7 ft
10.0 394> Hex,
39.65 [1.561] max.
34.21[1.347] min.
10.4 (409°)
Phase Adjustable Adapter Phase Adjust Nut 2.92 mm
LS-0121-KFKM 292qn  TommHex [597) [
male \'rn
DC -28.0 Connectors: i 146 (5759 Di2ft
2.92mm male \
to 2.92mm female Locknufs 15mm Hex, (59") Mounting Bracket
71.2 [2.803"] min. fully closed opfional
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i%! Product Overview, Phase Adjusters
2. Phase Adjustable Adapters
Frequency
Page Range Features Outline
(GHz)
Phase Adjustable Adapter
LS-0140-KFKM
Connectors:
2.92mm male Phase Adjust Nut
to 2.92mm female Z,L%m,?mHex' (59 )\
female
D14 ff DC -40.0 LS-0140-KFKF
Connectors: 2.92mm female
to 2.92mm female Locknut 15 Hex. (.59
65 (2.559”) max. fully open
LS-0140-KMKM 53 (2.047") min. fully closed
Connectors:
2.92mm male to 2.92mm male
Phase Adjustable Adapter Across Flats
LS-0040-KFKM 0 mm (394"
DC -40.0 Main application: System/  Adiust Nut Hex 1omn (934")
D16 ff Test Set 2.92 mm male e 2.92 mmm female
Connectors:
2.92mm male to 2.92mm female | ocknite 160 Fex (3901
Phase Adjustable Adapter
LS-0150-HFHM
Connectors: Phase Adjust Nut
2.4mm male to 2.4mm female 15.mm Hex. (.597)\
2.4 mm
female
LS-0150-HFHF
D18 ff DC -50.0 Connectors: @Jﬁj
2.4mm female W
to 2.4mm female
62.5 (2.46") max. fully open
54.2 (2.133") min. fully closed
LS-0150-HMHM
Connectors:
2.4mm male to 2.4mm male
Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490  Phone: +49 89 354 804-0 A11
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2. Phase Adjustable Adapters

Frequency
Range
(GHz)

Features

Outline

Page

DC-50.0

Phase Adjustable Adapter
LS-0050-HFHM
Connectors:

2.4 mm male / female

LS-0050-HFVM
Connectors:
2.4mm female, 1.85mm male

Hex 10 mm [.394"]

M7x0.75
2,4 mm female

Across Flats
10 mm [394"]

2,4 mm male,

Locknuts 10.0 Hex. [39")

fully closed 38.4 [1512"]
fully opened 42.9 [1689"]

D20 ft

DC-63.0

Phase Adjustable Adapter
LS-0165-VFVM
LS-P165-VFVM
Connectors:

1.85mm male

to 1.85mm female

LS-0165-VFVF
LS-P165-VFVF
Connectors: 1.85mm female
to 1.85mm female

LS-0165-VMVM
LS-P165-VMVM
Connectors: 1.85mm male
to 1.85mm female

Phase Adjust Nut

15.mm Hex. (.59")}
1.85 mm

female

Locknut 15 Hex. (.59”)

62.6 (2.464") max. fully open
54.1 (2.129”) min. fully closed

D24 ft

DC-63.0

Phase Adjustable Adapter
LS-0065-VFVM
Connectors:

1.85 mm male / female

Across Flats

10 mm [.934"]
Hex 10 mm [.394

185 mm male 185 mm female

Locknuts 10.0 Hex. {.39")

fully closed 38.4 [1.512"]
fully opened 42.9 [1.689"]

D26 ft
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3. Phase Adjustable Connectors

Frequency
Page Range Features Outline
(GHz)

Phase Adjustable o L RO WS i
Cable Connector S

H2 ff DC-18.0 LS-0085-S001
Connector: SMA female ey |

AR i

H3 ff DC-26.0

LS-0200-02

Connector: SMA female

Phase Adjustable :.tf;?-j'fu : an i
Cable Connector e ;'
H6ff | DC- 180 |1102:65.5-04 4 =|1]5:3
Connector: SMP female LAY 65
. J8Bmin
20.8mau,
Phase Adjustable
Cable Connectors ST, i en

516" Lo | b Lk [ g ]

436 .77 ma
dps 19937 naw

H2 ff DC-26.0

Phase Adjustable
Cable Connectors
for Semi-Rigid-Cable

P/N LS-0085-02
P/N LS-0141-02

Connector: SMA male

T4 Hew  Bmm [Hex)
(6,187

W Eils

175 [1.0877) min.
# Rully clesed ondiien
32.2 [1.2607] man.
ot Ay ngen condition

H2 ff DC-26.0

Phase Adjustable
Cable Connectors with
venting holes
LS-V141-02

Connector: SMA male

£ 1.0 \1.UOD | 1.

32.2 {1.268") max.

Ventig Holes
SMA 3 Places

Male \ 1
! |f
) I
g

1 e

Hex. 5/16"/ Ventig Holes \ Hex. 8
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3. Phase Adjustable Connectors
Frequency
Range Features Outline Page
(GHz)
Phase Adjustable Self Lock- m:: Zn:ﬂ o
ing Cable Connectors of Type o 7.94 (5/167)
SMA straight for
DC-18.0 H14 ft
Phase Adjustment: wire Holos
100° @ 18 GHz f 3 Places
2 Across Flats
Knurled per W
Phase Adjustable Self Lock- 518 [2.039°] max, fully open
ing Cable Connectors of Type 46.8 [1.84"] min. fully closed
TNC straight I{:{E
DC -18.0 H14 ft
Phase Adjustment:
100° @ 18 GHz
Knurl per
DIN 82-RGE 1.0
Fully Closed: 53.7 [2.114"] T
Locking Nut  Fully O d: 58.7 [2.311" 2
Phase Adjustable Self Lock- e [ ] =
ing Cable Connectors of Type — o
TNC right angle S N\
DC-18.0 = Hi6 ff
© 1 =] 6
Phase adjustments s 14.3 {9/16")
available:100° max. Knurled per ex.
DINBZ-RGE 1.0 \. REF.PLANE
s . Wire Holes TNC
Fully Closed: 66.4 [2.602"] T
. Locking Nut  Fully Opened: 77.9 [3.042" e
Phase Adjustable Self Lock- e T e [ ! =
ing Cable Connectors of Type = el
TNC right angle 2 — N\
DC - 18.0 gntang =i =l H16 ff
Phase adjustments b 143 19/167)
available: 240° max. K[')'mréeztlgég 10 . REF.PLANE
2AdossFlats /iR Ve
Fully Closed: 70.0 [2.7567] =
Locking Mut F_EIH)' Opened: §3.1[3.2727] E
Phase Adjustable Self Lock- - o
ing Cable Connectors of Type S =N {
TNC right angle = ]
DC -18.0 5 g 3 197167 Hle ft
Phase adjustments Knurled per = : ;
T EFPLANE |
available: 280° max. DIN 82-RGE 1.0 . |
2 A:;_En%s[ il_llazls/ g'ﬁalggl;-" i \-E.L
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3. Phase Adjustable Connectors

7

VA, /525 79 /5 477959 Ao

Y,
V%

= N

222

_??’/7//7 ‘

=9
V70777 / !

Frequency
Page Range Features Outline
(GHz)
Fully Closed: 82.8 [3.261"]
Phase Adjustable Self Lock- Fully Gpened: $5.9 137771
ing Cable Connectors of Type Wire Holes
SMA straight for 3Places R
H14 ff DC-18.0 —H | Esssssst
Phase Adjustment: RS
280° @ 18 GHz (
2 across flats Hex. 14 (.551")
12 {472") Locking Nut Locking Nuf
Fully Llosed: 63.3 [£.493")
Fully Opened: 68.3 [2.689"]
Phase Adjustable Self Lock- 2 Across Flats
ing Cable Connectors of Type owolroy)— LAcossilats P03
H14 DC - 18.0 SMA right angle for 0 1551
. | / 7?: 1
Phase Adjustment: Hex. 5/16"
100° @ 18 GHz {7.9%mm)
V{il‘: Holes Ln
Phase Adjustable Self Lock-
ing Cable Connectors of Type
BMA female straight for
H14ff| DC-18.0 g
Phase Adjustment:
100° @ 18 GHz

You do not find in our catalog what you require? You need something special,
designed to your application? Please talk to us.

We have an engineering team, ready to design the product exactly to your needs.

Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 A15




Elektrotechnik GmbH

A Product Overview, Phase Adjustable Trombones |||| ||| Spectrum |||| || Spectrum Phase Adjusters

The following pages show Details of the
Phase Adjusters
In Flat Pack Housings
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Phase Adjusters, DC-2, 12 & 18 GHz J‘“H"”msﬂﬁﬁfﬂﬂ JHMM\HSR%EC{:}%&} Phase Adjusters, DC-2,12 & 18 GHz

- Application: System Use: . 800
""Set the electrical length and axial locking." o Lockms Part Numbers - 2100

* Precision Phase Adjusters, DC t0 2.0, 12.0 and 18.0 GHz. " 121 SCREWS T 5:0002-1111 600

« Small housing, flat pack configuration. SMA-MALE [ e ] - 42 0002.1121 »

 Housing Finish: Iridited. On special [ [ @o STREW DRIVER “05-0002-2121 500
request, painting can be supplied. i '1@& S ST T S-0002-5151 200

» Four mounting locations are provided. w2 B #26 LS-0002-5161 V%

. " . [us7se] [Bee] 138 Le9] - 350

* Impedance of 50 Ohms is maintained | 1 LS-0002-6161
over the full adjustment range. ﬂjri 2o @ @« | 1L S-0002-3131 300

« Positive resettable locking mechanism. : - T -+-{LS-0002-3141 "o

« Smooth continuous phase adjustment. _ B e e T tg'gggg"l‘ﬁ‘ll %

* Internal Trombone Line, no external physical Axial L] el T5.0012.1121 4 12:;?
length change. o . Locking - i w -Ldls-0012-2121 w4 160

* Rugged construction: housing is made from aluminum, 8 Gl tosd 1.I1S-0012-5151 / %0
connector outer conductors from stainless steel. _1.iLS-0012-5161 4 120

+ Bead captivated center contacts. « Different connector configurations available, such I1S-0012-6161 »

» Spring fingers and center contacts are made from as 7mm, SMA, N, and TNC. For other -+-iL S-0012-3131 Y 100
beryllium copper, heat treated and gold plated per connector configurations, please consult the factory. T tgggi%ﬂﬁ ' 4 ;g
ASTM-B488, Type 11, Code C « Operating temperature range: -54°C to +115°C. 200181111 / bt

LS-0018-1121
VSWR | R.F. Insertion . Outline Dimensions 1S 00162151 6
Part Number | Frequency o Phase Shift Connectors : : -1 S-0018-9090 / 5p
max. | Loss Length Width Height [2.0018.5151 Y4
LS-0002-1111 SMA-M / SMA-M Lg-ggl&glgl % 40
. 0.3dB max @ 85° min. 68 mm 40 mm 12.7mm -+-1LS-0018-6161
LS-0002-1121 1151 2.0 GHz @2.0GHz SMA-M/SMAF 2.677" 1.575" 500" tg-ggig-giﬁ y 30
LS-0002-2121 SMA-F / SMA-F - -
~TiLS-0018-4141 4 25
LS-0002-5151 N-M/N-M 1/ »
DC to i
LS-0002-5161 N-M / N-F Ve 8
2.0 GHz .

L 5-0002-6161 100 | 03dBmax@ | 57 min N-F/N-F e8mm | 42mm | 22mm e by T

LS-0002-3131 " 2.0GHz @ 2.0 GHz TNC-M / TNC-M 2.677" 1.654" .866" 4 2

LS-0002-3141 TNC-M / TNC-F B4 W o

LS-0002-4141 TNC-F/TNC-F ,/ : =

LS-0012-1111 SMA-M / SMA-M 2 7 (‘7_)

. 0.8 dB max @ 520° min. 68 mm 40 mm 12.7mm

LS0012-1121 1.25:1 120GHz @120GHz SMAM // SMAF 2.677" 1.575" 500" 1 6 %
LS-0012-2121 SMA-F / SMA-F o 5

! ey
LS-0012-5151 N-M / N-M /. : . o
LS-0012-5161 ]_ZD(?C:OHZ N-M / N-F A 2 3 L 5 86 T 8B91 2 3 & 5 6 7 891 12 15 18
LS-0012-6161 La0q | 080Bmax@ | 520° min N-F / N-F egmm | 42mm | 22mm Frequency (GHz) —»
LS-0012-3131 - 120GHz @ 120GHz TNC-M/ TNC-M 2.677" 1.654" .866"
LS-0012-3141 TNC-M/TNC-F

L.S-0002 - Xxxx LS-0012 - xxxx LS-0018 - xxxx
LS-0012-4141 TNC-F/ TNC-F Part Number
LS-0018-1111 SMA-M / SMA-M 68 mm 40 mm 12.7 mm Xxxx: connector configuration, for details please refer to the table on the left
LS-0018-1121 501 1.01%% max @ @7371%023 SMAMISMAF | 5677 | 1575 500"
- - A Z A Z - -
LS-0018-2121 SMA-F/ SMA-F Frequency Range (GHz) DC-20 DC-12.0 DC-18.0
L.S-0018-9090 7mm/7 mm 68 mm 70 mm 30 mm
LS-0018-5151 N-M / N-M
LS-0018-5161 N-M/ N-F Min. Phase Shift (°) 85 520 770
Ls-oo1s-6161 |  PC 1 N-F/ N-F : :
18.0 GHz Nominal Phase Shift
LS-0018-3131 TNC-M/TNC-M Deq. / GHz / Shaft Turn 1.15 1.15 1.15
i 1.0dB max @ 770° min. 68 mm 42 mm 22 mm 9:
LS-0018-3141 150:1 180GHz @180GHz TNC-M/TNC-F 2.677" 1.654" 866" |3 3
LS-0018-4141 TNC-F/TNC-F 3 3 | Max. number of Turns 37 37 37
L.S-0018-9191 3.5mm male/male ] ]
LS-0018-9192 3.5mm male/female : sl min. 393 406 406
g £ | Time Delay (psec)

LS-0018-9292 3.5mm female/female § § max. 516 530 530
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- Application: System Use: pmpnsrepasgaa ey 80O
""Set the electrical length and in line locking" Part Numbers * Ci00

« Precision Phase Adjusters, DC to 2.0, 12.0 and 18.0 GHz. g soes I 5-0002-1111 600

+ Small housing, flat pack configuration. 21 sua-maE ﬁ% SCREW DRIVER 111S-0002-1121 % 500

* Housing Finish: Iridited. On special = @ 2 sLor LS-0002-2121 _;
request, painting can be supplied. a4 \=d g T — .1.iLS-0002-5151 400

« Four mounting locations are provided. B a & B -4.{LS-0002-5161 / 350

« Impedance of 50 Ohms is maintained S e o I _iiLS-0002-6161 300
over the full adjustment range. w3165 - . tgggg%giﬂ

* Positive resettable locking mechanism. g‘ bl -+45-0002-4141 - 240

 Smooth continuous phase adjustment. 1 pem L T0S-0012-1111 7 200

* Internal Trombone Line, no external physical -+-iL.S-0012-1121 /’ 180
length ghange. X G | -£-41.S-0012-2121 Y 160

» Rugged construction: housing is made from aluminum, i i -4.iLS-0012-5151 /£ 140
connector outer conductors from stainless steel. In line Locki ng .4.iLS-0012-5161 4 120

» Bead captivated center contacts. - Different connector configurations available, such LS-0012-6161 -

« Spring fingers and center contacts are made from as 7mm, SMA, N, and TNC. For other N tgggggﬁ} 7 ;ﬂoﬂ
beryllium copper, heat treated and gold plated per connector configurations, please consult the factory. LS:0012: 2141 74 a
ASTM-B488, Type 11, Code C  Operating temperature range: -54°C to +115°C. 4iS-0018-1111 Vé 20

LS-0018-1121
VSWR | R.F. Insertion : Outline Dimensions S 0016.2121 6
Part Number | Frequency o Phase Shift Connectors : : -1 S-0018-9090 / 5p
max. | Loss Length Width Height [2.0018.5151 Y4
- - A
LS-1L02-1111 SMA-M / SMA-M tg-gg%g-gig% 4 40
LS-1L02-1121 1151 | 030BMax@ | 857 min. SMAM/SMAF | S8mm | 40mm | 12.7mm .i[S-0018-3131 "
2.0 GHz @ 2.0 GHz 2,677 1575 500 [S.0018-3141 y
LS-1L02-2121 SMA-F / SMA-F LS 0018-4141 y A ]
LS-1L02-5151 N-M / N-M 1 v »
DC to A 18
LS-1L02-5161 20 GHz N-M / N-F // 1 T
LS-1L.02-6161 Lo0:1 | 03dBMax@ 85° min. N-F /N-F 68 mm 42 mm 22 mm 74 1
LS-1L02-3131 o 2.0 GHz @20GHz | TNC-M/TNC-M 2.677" 1.654" 866" y 1 —
A L/ ——
LS-1L02-3141 TNC-M / TNC-F A ER—
LS-1L02-4141 TNC-F/ TNC-F S
% 70N
LS-1L12-1111 SMA-M / SMA-M 4 6 2
} ) . 0.8 dB max @ 520° min. B } 68 mm 40 mm 12.7 mm 5 @
LS-1L12-1121 1.25:1 120GHz @120GHz SMA-M / SMA-F 2 677" 1 675" 500" v 'Dc.
LS-1L12-2121 SMA-F / SMA-F ‘
TR TN A 2 3 b 5 6 7891 2 3 & 5 6 7891 12 1518
il bC to . . Frequency (GHz) —p»
LS-IL12-5161 | "7 N-M / N-F
LS-1L.12-6161 1301 | 08dBmax@ 520° min. N-F/N-F 68 mm 42 mm 22 mm
LS-1L.12-3131 R 120GHz @120GHz TNC-M / TNC-M 2.677" 1.654" .866" LS-0002 - xxxx LS-0012 - xxxx LS-0018 - xxxx
LS-1L12-3141 TNC-M / TNC-F 0 2T . _
CoILioata TNCFTNGF Xxxx: connector configuration, for details please refer to the table on the left
LS-1L18-1111 SMA-M/SMA-M 68 mm 40mm 127 mm Frequency Range (GHz) DC-2.0 DC-12.0 DC-18.0
LS-1L18-1121 1.0 dB max @ 770° min SMA-M / SMA-F " " o
15011 " 80GH: @180GH: ] zort 1o7s 00
LS-IL18-2121 ' ' SMAF/SMA-F Min. Phase Shift (°) 85 520 770
LS-1L18-9090 7mm/7mm 68 mm 70 mm 30 mm
LS-1L18-5151 DC to N-M / N-M Nominal Phase Shift 115 115 115
LS-IL18-5161 | 18.0GHz N-M / N-F Deg. / GHz / Shaft Turn ' ' '
Lo lLseo 150 | L0dBmax@ | 770° min. NFINF 68mm | 42mm | 22mm |8 % | Max. number of Turns 37 37 37
LS-1L18-3131 o 180GHz @ 180GHz TNC-M / TNC-M 2.677" 1.654" .866" % E '
LS-1L18-3141 TNC-M/ TNC-F B B Time Delay (psec) min. 393 406 406
g g Ime Dela SecC
LS-1.18-4141 TNC-F/ TNC-F g g v max. 516 530 530
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Application: Test Set & System Use: . 800
"Adjust the electrical length many times* o LOCKMS RRRREEIRE R 2100
« Ball Bearings adjustment. - i u | SCREWS Part Numbers
* Precision Phase Adjusters, DC - 2.0, 12.0 and 18.0 GHz. ; ) e LS-B002-1111 » 600
« Small housing, flat pack configuration. _15& [%]53] @ [~ e SCREW DRIER LS-B002-1121 500
« Housing Finish: Iridited. On special request, ' | S s LS-B002-2121
painting can be supplied. I - s LS-B002-5151 v 400
« Four mounting locations are provided. B . Fg-gggg-gigi 350
i : POV . LS- , 300
Impedance of 50 Ohms is maintained over 2o @ @5 L] T2 B005.9191
the full adjustment range. s 2 7 [S-B002.3141 240
« Positive resettable locking mechanism. 1, e 1577 LS-B002-4141 A
X b - . A . y
Smooth continuous phase adjustment. Ball Bearing = e LS-B012-1111 y; 12:;’
« Internal Trombone Line, no external physical I « 1 ow LS-B012-1121 A 160
length change. Support Ty sl [S-B012-2121 yd 0
* Rugged construction: housing is made from LS-B012-5151 "
aluminum, connector outer conductors from stainless steel « Different connector configurations available, such as LS-B012-5161 # 120
* Bead captivated center contacts. 7mm, SMA, N, and TNC. For other connector :—gggg'g%g% e 100
» Spring fingers and center contacts are made from configurations, please consult the factory. [S-B012-3141 74 %
beryllium copper, heat treated and gold plated per  Operating temperature range: -54°C to +115°C. LS-B012-4141 V4 &
ASTM-B488. Type lll. Code C LS-B018-1111 n
i Outline Dimensions LS-B018-1121 &0
Part Number | Frequency M ISl U st Phase Shift Connectors = - LS-B018-2121 V4 50
max. Loss Length Width Height LS-B018-9090 /,
A
LS-B002-1111 SMA-M / SMA-M LS Bosset ¢ Lo
LS-B002-1121 1151 0.3dB max @ 85° min. SMA-M / SMA-F 68 mm 40 mm 12.7mm LS-B018-6161
i 2.0 GHz @ 2.0 GHz 2.677" 1.575" 500" LS-B018-3131 y 30
LS-B002-2121 SMA-F / SMA-F LS-B018-3141 A 25
LS-B002-5151 N-M / N-M LS B018-4141 y4 20
DC to /- 18
LS-BO025161 | , o N-M / N-F // % T
LS-B002-6161 1201 | 03dBMax @ 85° min. N-F/N-F 68 mm £2mm | 220mm 4 1
LS-B002-3131 o 2.0GHz @20GHz [ TNC-M/TNC-M 2.677" 1.654" 866" y o~
% W ~
LS-B002-3141 TNC-M/TNC-F A R
a E
LS-B002-4141 TNC-F/ TNC-F 7 (‘7_)
Y/
LS-B012-1111 SMA-M / SMA-M 4 6 2
} ) . 0.8 dB max @ 520° min. B } 68 mm 40 mm 12.7 mm 5 @
LS-B012-1121 1.25:1 120GHz @120GHz SMA-M / SMA-F 2 677" 1 675" 500" v 'Dc.
LS-B012-2121 SMA-F / SMA-F :
oo NEVITNEY, A 2 3 b 5 6 7891 2 3 & 5 6 7891 12 1518
LS-B012-5161 DC to N-M / N-F Frequency (GHz)
12.0 GHz
LS-B012-6161 1301 | 08dBmax@ 520° min. N-F/N-F 68 mm 2mm | 22.0mm
LS-B012-3131 o 120GHz @120GHz TNC-M / TNC-M 2.677" 1.654" .866" LS-B002 - xxxx LS-B012 - xxxx LS-B018 - XXxx
LS-B012-3141 TNC-M/TNC-F el Elilds - _
Xxxx: connector configuration, for details please refer to the table on the left
LS-B012-4141 TNC-F/ TNC-F
LS-B018-1111 SMA-M/SMA-M Frequency Range (GHz) DC-2.0 DC - 12.0 DC - 18.0
LS-B018-1121 od 0° mi SMA-M/SMAF | S8mm | 40mm | 12.7mm
150:1 | FOdBmax@ [ 770° min. 2677 1575 500"
LS-B018-2121 180GHz @180GHz | SMA-F/SMAF Min. Phase Shift (°) 85 520 770
LS-B018-9090 7mm/7 mm 68 mm 70 mm 30 mm
LS-B018-5151 DC to N-M/ N-M Nominal Phase Shift 1.15 1.15 115
LS-B018-5161 18.0 GHz N-M / N-F Deg. / GHz / Shaft Turn
LS-B018-6161 o mi N-F / N-F g ]
1.50:1 1.0dB max @ 770° min. 68 mr[‘ 42 mr? 220 ”lm 3 s | Max. number of Turns 37 37 37
LS-B018-3131 180GHz @ 180GHz TNC-M / TNC-M 2.677 1.654 .866 £ £
LS-B018-3141 TNC-M / TNC-F B el min. 393 406 406
Z % | Time Delay (psec)
LS-B018-4141 TNC-F/ TNC-F ) g max. 516 530 530
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Phase Adjusters, DC-2,12 & 18 GHz ||| ||\\\Sggggmrngga Phase Adjusters, DC-2,12 & 18 GHz

« Application: Test Set . 800
"'Set the electrical length by micrometer adjustment"'. A ERER 2100
[ @7 @ @< -+-iPart Numbers
« Precision Phase Adjusters, DC to 2.0, 12.0 and 18.0 GHz. o g[ 1TLS-M002-1111 » 600
« Small housing, flat pack configuration. ® :[ -+-iLS-M002-1121 500
* Housing Finish: Iridited. On special request, painting - 2 26 olaces I [—D "L S-M002-2121
can be supplied B, gi TP 55 “+-1S-M002-5151 400
Jed , | 68 (26771 -+ 5-M002-5161 / 350
« Four mounting locations are provided. - Qo @ @5 L S-M002-8161
« Impedance of 50 Ohms is maintained over the full 165 (0651 - | 48 maea - I3 S.M002-3131 300
adjustment range. _ L | i ITLS-M002-3141 20
* Smooth continuous phase adjustment. R — -+ S-M002-4141 //
« Internal Trombone Line, no external physical length change. : : “TLS-M012-1111 y4 200
« Rugged construction: housing is made from aluminum, Micrometer AdJuStment T tgmgg%ﬁi y e ::g
. - - /
connector outer conductors from stainless steel. « Different connector configurations available, such -4+ S-M012-5151 4 %0
» Bead captivated center contacts as 7mm. SMA. N. and TNC. For other LSMO12.5161 4
+ Spring fingers and center contacts are made from comnector : i Moloelel » 120
tﬁgl!:\'/l“_'gfggp_f_rv geﬁtltréztgg gnd gold plated per configurations, please consult the factory. 17iLS-M012-3131 pé %
» ype i, « Operating temperature range: -54°C to +115°C. -;.jLS-M012-3141 / p
T LS-M012-4141 %
“TILS-M018-1111 0
i Outline Dimensions “1+iLS-M018-1121 60
Part Number | Frequency M I llzdut Phase Shift Connectors - - _i.iLS-M018-2121 4 50
max. | Loss Length Width Height L.S-M018-9090 ¥ 4
LS-M018-5151 A
LS-M002-1111 SMA-M / SMA-M T S-M018-5161 1 40
e . | 0.3dB max @ 85° min. i i 81 mm 40 mm 20 mm ILS-M018-6161
LS-Mo02-1121 e Py Y @20GH, | SMAMISMAT | 5ig9e | 1575 787" ~+-iS-M018-3131 y e
LS-M002-2121 SMA-F / SMA-F -1.iLS-M018-3141 » 2
LS-M018-4141 %
LS-M002-5151 N-M / N-M Ve 2
DC to A 18
LS-M002-5161 | "o N-M/ N-F /, 1@
LS-M002-6161 Lo0:1 | 03dBMax@ 85° min. N-F /N-F 81 mm 42 mm 22 mm 74 1 f
LS-M002-3131 o 2.0GHz @ 2.0 GHz TNC-M / TNC-M 3.189" 1.654" .866" j 12
A 10
LS-M002-3141 TNC-M / TNC-F /,/ 9~
LS-M002-4141 TNC-F/ TNC-F ?_. =
§ =
LS-M012-1111 SMA-M / SMA-M 4 55
) ) . 0.8 dB max @ 520° min. i } 81 mm 40 mm 20 mm 5 ®
LS-MO012-1121 1.25:1 120Gz @ 120GHz SMA-M / SMA-F 210" 1575" 287" y 4 8
LS-MO012-2121 SMA-F / SMA-F : =
S VOIS NEVITNEY, A 2 3 46 567891 2 3 4 5 6 7891 12 15 18 o
DC to Frequency (GHz) —p
LS-M012-5161 N-M / N-F
12.0 GHz
LS-M012-6161 1301 | 08dBMax@ 520° min. N-F /N-F 81 mm 42 mm 22 mm
LS-M012-3131 = 120GHz @ 120GHz TNC-M / TNC-M 3.189" 1.654" 866" LS-MO002 - xxxx LS-MO012 - xxxx LS-MO018 - xxxx
LS-M012-3141 TNC-M/ TNC-F 0 2T . _
XXXX: connector configuration, for details please refer to the table on the left
LS-M012-4141 TNC-F/TNC-F
LS-MOo18-1111 SMA-M/SMA-M 81 mm 40mm 20mm Frequency Range (GHz) DC-2.0 DC-12.0 DC-18.0
LMol 111 150:1 1-01?3% mx @ @;7:8300”2;: SMAMISMAF | 51800 | 1575 787"
- - A Z A Z - .
LS-Mois-2121 SMA-F/SMA-F Min. Phase Shift (°) 85 520 770
L.S-M018-9090 7mm/7 mm 81 mm 70 mm 30 mm
LS-M018-5151 DC to N-M / N-M Nominal Phase Shift 115 1.15 1.15
LS-M018-5161 18.0 GHz N-M / N-F Deg. / GHz / Shaft Turn
LS-M018-6161 o mi N-F / N-F g ]
150:1 1.0 dB max @ 770° min. 81 mm 42 mm 22 mm g S| Max. number of Turns 37 37 37
LS-M018-3131 180GHz @ 180GHz TNC-M / TNC-M 3.189" 1.654" 866" £ £
LS-M018-3141 TNC-M / TNC-F B B min. 393 406 406
Z % | Time Delay (psec)
LS-M018-4141 TNC-F/TNC-F 5 g max. 516 530 530
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Update March 11, 2019

Stripline Phase Adjustable Adapters JMHIHHHSP“""“’“

Application: System Use: "'Set the electrical length with no locking needed due to the design."
« Precision Phase Adjusters, DC to 8.0 GHz.

< Small housing, flat pack configuration.

« Two mounting locations are provided. Other mounting positions are offered on request.

« Impedance of 50 Ohms is maintained over the full adjustment range.

¢ Smooth continuous phase adjustment.

« The electrical length change does not require an external physical length change.

« Rugged construction: housing is made from aluminum, connector outer conductors from stainless steel.
« Captivated connector center contacts.

» Operating temperature range: -40°C to +115°C.

« Differences of the designs to the right are: round vs. quadratic housing and 4-Hole flanged connector vs. 2-Hole flange.
« Different connector configurations may be offered on request. The Housing height may change.

The design shall be such that the outline dimensions in this catalog are met. In addition, the connectors shall meet the inter-
face dimensions per MIL-PRF-39012

Materials:

ALUMINUM, AIMg4.5Mn per DIN 1725, AIMgSi0.5 per DIN 1725, AIMgSil per DIN 1725 (6061-T6 per QQ-A-225/8).
STEEL corrosion resistant 1.4305 per DIN 17440 (QQ-S-764, class 303 or ASTM-A-582-80).

BRASS, CuzZn39Ph3 per DIN 17660 (QQ-B-626, half hard).

COPPER BERYLLIUM 33-25 CuBe2Pb H per DIN 17666 (QQ-C-530).

PTFE, Fluorocarbon per DIN 52900 (MIL-P-19468 and L-P403).

SILICONE RUBBER, per DIN 3771 (MIL-R-5847 and ZZ-R-765, Class Il B,) Grade 50 - 75.

STRIPLINE per in-house specification

POLYETHERIMIDE per in-house specification

Surface Treatments:

Center Contacts shall be gold plated to a minimum thickness of .00005 inch (1.27 um) in accordance with MIL-G-45204,
Type I, Grade C.

Stainless steel connector housings shall be passivated per QQ-P-35.

Aluminum Housings shall have a Surtech finish, corrosion resistant according to MIL-DTL-5541F and MIL-DTL-81706B
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|l Speetrum Stripline Phase Adjustable Adapters

Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 C3




Stripline Phase Adjustable Adapters JMHIHHHSP“'“'“’“ J”MM\HSR&EE}%&E Stripline Phase Adjustable Adapters

Adjusting Phase indd.2014
Adjusting Phase indd.2014

C4 spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 Spectrum Elektrotechnik GmbH  www.spectrum-et.com ¢ Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 C5




Stripline Phase Adjustable Adapters lSpectrum
800
700
600
500
400
350
300
240
200
180
A 160
140
4 120
/ 100
90
,/ 80
/ 70
60
4 50
%
- 40
\' /‘ "{\'
% \%f\\' 30
(0‘1‘%/// -,59 2
y &
WA 20
5 18
oF ,/ B 16 ¢
N 0 1
ANEP AR 12
¥ A Y
'\Q / N 10
AP AREAY) —_
.c.)' 4 o' 9 )
AV, 8 ~
V4 ol
7 =
74 c
/i 6 N
D
5 N
4 £
A 2 3 4 56 7891 2 3 4 5 6 7891 12 1518
Frequency (GHz)
Frequency Insertion . Turn . .
PartNumber Connectors | Sex Range VSWR Los max. Phase_ Shift Angle Insert!orlPhaseotyp. Mat_enal
max. min. min.°-max. Weight
(GHz) (dB) approx.
LS-G108-2121
LS-G208-2121
LS-G308-2121
LS-G408-2121
LS-K108-2121 1GHz:110- 130 | Ajuminum
LS-K208-2121 3 GHz:325- 390 |jridite finish
LS-K308-2121 22° @ 1 GHz 6 GHZ:650 - 780
LS-K408-2121 ) 65° @ 3 GHz » | 8GHz:865-1040 [ s .
LS-L108-2121 SMA F-F| DC80 | 1301 08 130° @ 6 GHz % 45¢ | 1.5602
LS-L.208-2121 175° @ 8 GHz
LS-L308-2121 LS-K....
LS-L408-2121 50g /1.760z
LS-T108-2121
L ST2082121 Electr. Length typ.
LS-T308-2121 9 cm min.
LS-T408-2121 10.8 cm max.
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Phase
Adjustable Adapters

Phase Adjust. Adapters DC-12, 18, 26, 40, 50, 63 GHz

DC =12.0 GHZz
DC = 18.0 GlHz
DC = 26.0 GHZ
DC =40.0 GHZz
DC =50.0 GHZ
DC = 63.0 GHZ

Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490  Phone: +49 89 354 804-0 D1




Phase Adjustable Adapters, DC-12,18 & 26 GHz

SMA Male to SMA Female
Part Number Frequency Range Material
LS-0112-1121 DC-12.0 GHz
Stainless
LS-0118-1121 DC - 18.0 GHz Steel
Body
LS-0121-1121 DC -26.0 GHz
LS-A112-1121 DC - 12.0 GHz
Aluminum
LS-A118-1121 DC-18.0 GHz Body
LS-A121-1121 DC - 26.0 GHz
SMA Male to SMA Male
Part Number Frequency Range Material
i LS-0112-1111 DC-12.0 GHz
Stainless
LS-0118-1111 DC - 18.0 GHz Steel
= \.'.. I Body
&y LS-0121-1111 DC - 26.0 GHz
- 1 LS-A112-1111 DC - 12.0 GHz
Aluminum
LS-A118-1111 DC-18.0 GHz Body
LS-A121-1111 DC - 26.0 GHz
SMA Female to SMA Female
e Part Number Frequency Range Material
: { LS-0112-2121 DC -12.0 GHz .
| Stainless
(Shy LS-0118-2121 DC - 18.0 GHz Steel
: T . ' Body
ey LS-0121-2121 DC - 26.0 GHz
LS-A112-2121 DC-12.0 GHz
) d Aluminum
LS-A118-2121 DC - 18.0 GHz Body
LS-A121-2121 DC - 26.0 GHz
SMA Female to SMA Male
{40%) Part Number Frequency Range Material
LS-0212-1121 DC-12.0 GHz .
! Stainless
LS-0218-1121 DC - 18.0 GHz Steel
Body
' LS-0221-1121 DC - 26.0 GHz
LS-A212-1121 DC-12.0 GHz
Aluminum
: T LS-A218-1121 DC - 18.0 GHz Body
LS-A221-1121 DC - 26.0 GHz
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Phase Adjustable Adapters, DC-12,18 & 26 GHz

- Precision phase adjustable adapters, DC to
12.0,18.0 and 26.0 GHz.

- Impedance of 50 Ohms is maintained over the
full adjustment range.

- Positive resettable locking mechanism.

- Smooth continuous phase adjustment

- Physical length change of the unit equals the
electrical length change.

- Rugged construction, housing and outer
conductors are made from stainless steel.

- Light weight components are available, using
aluminum for the housing, but for physical
endurance connector outer shells are still supplied
in stainless steel.

- Capitvated center contacts.

- Spring fingers and center contacts are made from
beryllium copper, heat treated and gold plated per
ASTM-B-488; Type Ill, Code C

- SMA connector interface specification per MIL-STD-348A

- Four different connector configurations can be
obtained, as shown in the drawings: SMAmM - SMAf,
SMAmM - SMAm, SMAf - SMAf, SMAf - SMAm

- Operating temperature range: -54°C to +115°C, units
with extended temperature range are available on request.

- Mounting Brackets are optional and are shown on the
drawings on the next page.

- Diagram Phase Shift (°) vers. Frequency Range
(GHz), please refer to page D4.

Table for Phase Adjustable Adapters, as shown on the left.

Insertion | Phase Nom. Phase Time Delay | Material/
Zart b Sex E;er?léency \n/;XVR Loss Shift 'NI'Srr?: Shift (psec.) min. | Weight
Clanleiss d ’ max. min. Deg/GHz/Turn | max. max.
LS-0112-1111 | M-M _
Stainless
LS-0112-1121 | M-F Steel
LS-0112-2121 | F-F
LS-0212-1121 | F-M 709
-0212- - DC-12.0 230° at
1.25:1 | 0.4dB 16.5 1.2 238 293
LS-A112-1111 | M-M GHz 120GHz
LS-A112-1121 | M-F Aluminum
LS-A112-2121 | F-F 479
LS-A212-1121 | F-M
LS-0118-1111 | M-M _
Stainless
LS-0118-1121 | M-F Steel
LS-0118-2121 | F-F
LS-0218-1121 | F-M 09
-0218- - DC-18.0 350° at
1.25:1 | 0.6dB 16.5 1.2 238 293
LS-A118-1111 | M-M GHz 18.0GHz
LS-A118-1121 | M-F Aluminum
LS-A118-2121 | F-F a7g
LS-A218-1121 | F-M
LS-0121-1111 | M-M _
Stainless
LS-0121-1121 | M-F Steel
LS-0121-2121 | F-F
LS-0221-1121 | F-M 709
-0221- - DC-26.0 500° at
1.30:1 | 0.8dB 16.5 1.2 238 293
LS-A121-1111 | M-M GHz 26.0 GHz
LS-A121-1121 | M-F Aluminum
LS-A121-2121 | F-F 474
LS-A221-1121 | F-M
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Phase Adjustable Adapters, DC-12,18 & 26 GHz ||| Spectrum ll[Spectrum DC t0 26.0 GHz Phase Adj. Miniature Adapter
R 500
~ Part Numbers ,/ 400 - Precision phase adjustable miniature adapters, - Captivated center contacts.
- tggﬁ%ﬁﬁ S £ 350 DC to 26.0 GHz. - Spring fingers and center contacts are made from
T LS-0112-2121 % 300 - Impedance of 50 Ohms is maintained over the full beryllium copper, heat treated and gold plated per
. 'Eggzllléllllﬁ A 240 adjustment range. ASTM-B-488; Type Ill, Code C
- LS-A112-1121 y 4. 123? - Positive resettable locking mechanism. - SMA connector interface specification per
. tgﬁ%ﬁﬁ%i 4 160 - Smooth continuous phase adjustment. MIL-STD-348A.
- LS-0118-1111 // 140 - Physical length change of the unit equals the electrical - Operating temperature range: -54°C to +115°C,
j tggﬁgﬁﬁ 94 120 length change. units with extended temperature range are
" LS-0218-1121 e }f'o“ - Rugged construction, housing and outer available on request.
- tgﬁﬂgﬁﬁ ,/ 80 conductors are made from stainless steel. - Physical length change per revolution of
- LS-A118-2121 y, n adjustment nut: ~ 0.30 mm
’ II__SS%%iBﬁ%ll 74 :: . - Electrical length change per revolution of
 LS-0121-1121 _5/16" Hex. 20 __5.08 adjustment nut: ~ 0.30 mm
LS-0121-2121 P 7.94 Across Flols > : k
" [S-0221-1121 ’g 40 - Maximum change in physical length
NI |/ 3[. SMA Mole ) o SMA Female | 4:06+/-0.25mm of air
- tgﬁgiﬁ%% 5 ¢ [ - The difference between the adapters is:
// 20 | i The LS-0170-1121 can be taken apart completely after
“ 1 138 max. - :lfr;?s—_zjf the max. position and is only available in SMAM/SMAY.
./ wo : The LS-0070-XXYY cannot be taken apart and is available
b4 12 E in SMAm / SMAmM; SMAm / SMAf; and SAMf / SMA.
j/ 10 E
/ g N
/. 8 3 Insertion Phase Nom. Phase Time Delay
/ S . .
/ H ) ) : i Part Number Fré(;l;erécy VSWR max. Loss Shift _T_S”?: Shift (psec.) V\::;g)](ht
74 or the Outline and Details ¥ 9 max. min. Deg/GHz/Turn | min. max. :
53
// p.l'ee}se :r:ef:er:tc:) p'a‘ges'DZ‘ ?‘nd. D'3.' iy = LS-0070-xxyYY DC-26.0 1.06+.009*f(GHz) 026 dB 127° at 135 036 109.2 1228 9g
2 3 4 5 67891 2 3 4 5 6 78091 12 15 20 26 LS-0170-1121 GHz 26.0 GHz
Frequency (GHz) —» %0
Two different Mounting Brackets are offered. They can easily be added to any Precision Phase 120
Adjuster. Using these standard attachments makes it easy to mount the Phase Shifter in the system 100
or to the test setup and ensures proper operation. 8
70
. . 60
mounting at only one side mounting at both sides g / 50
z 40
/
123 Dia. 4.4 24
(4847 T3 30
| (A A 5
1 O e
N AN B ! 2
_ U@ 1 D~ n © y 18
-~ al Vs 8 & & Part Number -/ 6o
- g2 b =2 LS-0170-1121 )i MR
m 3 = ! i = 12
o~ ~ o~ e m el m m ' 4
8 s [@LLE ° 3 A ) £
o sg [\ | S - i v 5
st ~ ; 8
[m) (07T 5 10.4“ 3.9“ ‘DQ 10.4 S 7 %
57 (4097 (154") . T - . A 6 S
g g / . o
Z %
. g 4 4
BraCk?t' Part NO MI_3?0_100'07 Bracket, Part No.: MB-0200-07 5 5 2 3 4 5 60891 2 3 04 5 67890 1”2 15 20 26 >
Material: Aluminum iridited Material: Aluminum iridited g 5 Frequency (GHz) —p
< <
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Phase Adjustable Adapter DC to 26.0 GHz

ylspectrum

Elekirotechnik GmbH

- Precision phase adjustable adapters, DC to 26.0 GHz.

- Impedance of 50 Ohms is maintained over the full
adjustment range.

- Positive resettable locking mechanism.

- Smooth continuous phase adjustment.

- Physical length change of the unit equals the electrical
length change.

- Rugged construction, housing and outer
conductors are made from stainless steel.

- Captivated center contacts.

- Spring fingers and center contacts are made from
beryllium copper, heat treated and gold plated per
ASTM-B-488; Type Ill, Code C

- SMA connector interface specification per
MIL-STD-348A.

- Operating temperature range: -54°C to +115°C,
units with extended temperature range are
available on request.

- Physical length change per revolution of

adjustment nut: ~ 0.5 mm
- Electrical length change per revolution of
. adjustment nut: ~ 0.5 mm
SMA 1.94 Hex. SMA - Maximum change in physical length:
SMA-male 15/167) SMA-female
17.5+0.25mm
- Maximum change in electrical length:
. 17.5 £ 0.25mm of air
BS [3.3467) max. al fully Opan Condition
67,8 (2665} min, at fully Closed Condition
Insertion Phase Nom. Phase Time Delay .
Part Number Frequency VSWR max. Loss Shift ek @ Shift (psec.) UL
Range . Turns . max.
max. min. Deg/GHz/Turn | min. max.
DC-26.0 " 500° at
LS-0321-1121 GHz 1.1+.008*f(GHz) 0.8dB 26.0 GHz 35 0.6 236.7 290.5 30g
- 300
LD
350
3 a0
" 240
200
180
160
0
120

2 £

A

/:

3 A&

Ffequency (GHz2)

5 6 7 B9 z

—>

3 L 5 6 T B9W IO w6

Max. Phase Shift (°)
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DC to 26.0 GHz Phase Adjustable Adapter

- Developed for airborne applications, using locking
screws for safe adjustment.

- Precision phase adjustable adapters, DC to 26.0 GHz.

- Impedance of 50 Ohms is maintained over the full
adjustment range.

- Positive resettable locking mechanism.

- Smooth continuous phase adjustment.

- Physical length change of the unit equals the electrical
length change.

- Rugged construction, housing and outer
conductors are made from stainless steel.

ire Holes

A

ales
516" Hex.
5]

M4 - H.

wire Holes
aces

Wire Holes
EPlaces

34 71 [1.34 7] min,
- 3965 [1.567] max.

394" Haxl/
o

- Captivated center contacts.

- Spring fingers and center contacts are made from
beryllium copper, heat treated and gold plated per
ASTM-B-488; Type Ill, Code C

- SMA connector interface specification

per MIL-STD-348A.

- Operating temperature range: -54°C to +115°C,
units with extended temperature range are
available on request.

- Different connector configurations can be supplied
on request.

- Physical length change per revolution of
adjustment nut: ~ 0.5 mm

- Electrical length change per revolution of
adjustment nut: ~ 0.5 mm

- Maximum change in physical length:
5+0.25mm

- Maximum change in electrical length:

5 £ 0.25mm of air

Frequenc Insertion Phase No. of Nom. Phase Time Delay Weight
Part Number d y VSWR max. Loss Shift : Shift (psec.) 9
Range " Turns n max.
max. min. Deg./GHz/Turn | min. max.
LS-S008-1121 DC-26.0 GHz 15:1 0.4dB 1957 at 10 0.60 1186 1351 | 194
: > : 26.5 GHz : : : 49

e e e e i et L S S T e

AT

Part Number
LS-S008-1121

-1y 160
/im0

=2 100

s

S5 6 7 B9 4

—>

.z 3 A

Frequency (GHz)

B9 12 15 W I6

Max. Phase Shift (°)
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Update 2021-03-01

Phase Adjustable Adapter DC to 18.0 GHz

Elekirotechnik GmbH

ljj|Spectrum

- Spring fingers and center contacts are
made from beryllium copper, heat treated
and gold plated per ASTM-B-488;

- Precision phase adjustable adapters,
DC to 18.0 GHz.
- Impedance of 50 Ohms is maintained

over the full adjustment range. Type 111, Code C
- High power solution available. - N connector interface specification per
- Positive resettable locking mechanism. MIL-STD-348A.

- Operating temperature range: -65°C to
+70°C, units with extended temperature
range are available on request.

- Mounting Brackets are optional and are
shown on the drawings on the next page.

- Diagram Phase Shift (°) vers. Frequency
(GHz), please refer to page D9.

- Smooth continuous phase adjustment.

- Physical length change of the unit equals
the electrical length change.

- Rugged construction, housing and outer
conductors are made from stainless steel.

- Captivated center contacts

Mounting Bracket Across Flafs

2 SWe
optional
._L 04, N
\Male Adjust Phase with this Nut [409"] Female /
15.0 [.591"] Hex. v
— ‘
— ©
Locknuts 15.0 [.591°] Hex.
- 95 [3.740"] min. at fully closed condition H
111.5 [4.389"] max. at fully opened condition
. Nom. Phase :
Temperature | Frequency | VSWR Insertion Pha.se No. of Shift Ul BB Weight
Part Number Loss Shift (psec.)
Range Range max. . Turns Deg./GHz/ . max.
max. min. min.  max.
Turn

LS-0112-5161 DC-12.0 03dB 230° at
LS-U112-5161 | _ggo 0 470°C GHz ' 12.0 GHz

65101165 O 1.25:1 16.5 1.2 300 355 105 g
Ls-0118-5161 | 65°t0+l DC-180 osds | 30at
LS-U118-5161 GHz ' 18.0 GHz
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Update 2020-11-19
DC to 18.0 GHz Phase Adjustable Adapter

400
350
44300

[l Spectrum

/ 240

/4 200
180
160

y 140
/ 120
% 100
/ 90
V4 80
/ 70
Part Number Y 60
LS-0118-5161 50

LS-U118-5161 pd w0

30

ot

N
L)
=

yd

2 3 A
Frequency (GHz)

Max. Phase Shift (°)

5 6 7891 2

—

3 L 5 6 7T 8910 12 15 18

Two different Mounting Brackets are offered. They can easily be added to any Precision Phase
Adjuster. Using these standard attachments makes it easy to mount the Phase Shifter in the system
or to the test setup and ensures proper operation.

mounting at only one side mounting at both sides

Bracket, Part No.: MB-0100-07
Material: Aluminum iridited

12'3.. Dia. 4.4
(4847 L
{ T M ‘
_ »\ L N |
- Ci ] i A oo
- 8 YTt 8 \H\ 5 9
;‘8 3 0 ~ N N T
S e ™Y LE | 3 mm
o s |\ 2T T | 3 AR
gt 2 a8 o N4
B 10.4 3.9 =}
(075" 5 oo > 8 10.4
T197") 409" (154" 12057

Bracket, Part No.: MB-0200-07
Material: Aluminum iridited
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Update 2020-11-19

Phase Adjustable Adapter DC to 18.0 GHz lSpectrum ll|Spectrum DC to 18.0 GHz Phase Adjustable Adapter
. . LOO
- Precision phase adjustable adapters, - Spring fingers and center contacts are 150
DC to 18.0 GHz. made from beryllium copper, heat treated T30
- Impedance of 50 Ohms is maintained and gold plated per ASTM-B-488; // 240
. 200
over the full adjustment range. Type 111 Code C - 180
. . . - i ifi i 160
- High power solution available. :/I'\IILC ;;)_rgzc;g;‘mterface specification per > 1%0
- Positive resettable locking mechanism. e ' . ¢ 120
- Smooth continuous phase adjustment - Operating temperature range: -65°C to v %
. ) +70°C, units with extended temperature V4 30
- Physical length change of the unit equals . / 2
he electrical lenath chande range are available on request. % 0
the electrical leng ge. - Mounting Brackets are optional and are V¢ 5
- - . 4
D - Rugged construction, housing and outer shown on the drawings on the next page. P% 3
conductors are made from stainless steel. Part Number
- Captivated center contacts LS-0118-3141 4 %
7 ZST
y. 20
/- 18
16
4 14
% 2
Mounting Bracket Igﬂ "E
" optional 8 o5
INC 104, TNC " @
\Male Adjust Phase with this Nut [409] Female/ % &
15.0 .591"] Hex. % s &
( 71 2 3 L 5 6 T B9 2 3 L 5 6 7 891 12 15 18 =
¢:>: 4 R Frequency (GHz) —»
\ ! Two different Mounting Brackets are offered. They can easily be added to any Precision Phase
' Adjuster. Using these standard attachments makes it easy to mount the Phase Shifter in the system
Locknuts 15.0 [591"] Hex. or to the test setup and ensures proper operation.
mounting at only one side mounting at both sides
110.8 [4.362"] min. at fully closed condition
1273 [5.012"] max. at fully opened condition
123 ,
(484" Dia. 4.4
(173")
! @1 ‘
¥l Iyl i
- ol Y158 5 8
;\g j oo} fad \V ] :
- 43 2 m m
. ne [OH5 § S
Nom. Phase Time Dela g 2 8% = ! } < &/
P Frequency VSWR | Insertion | Phase Shift | No.of Shift Y Weight a ; 10.4 3.9 g 0
art Number - (psec.) (079 5 3 m a :
Range max. Loss max. min. Turns Deg./GHz/ . max. " (.409")"  {154") 17057
Turn min.  max. s - (197"
335° at ; ; Bracket, Part No.: MB-0100-07 Bracket, Part No.: MB-0200-07
LS-0118-3141 DC-18.0GHz 1.25:1 0.5dB 18.0 GHz 16.5 1.2 379.9 435 1159 g g Material: Aluminum iridited Material: Aluminum iridited
g g
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Update 2020-11-19

Phase Adjustable Adapter DC to 28.0 GHz JMHIHHHSP“'“'“’“ m |Spectrum DC to 28.0 GHz Phase Adjustable Adapter
- Precision phase adjustable adapters, - Spring fingers and center contacts are 600
DC to 28.0 GHz. made from beryllium copper, heat treated 500
- Impedance of 50 Ohms is maintained and gold plated per ASTM-B-488; =
/i
over the full adjustment range. Type 11l Code C 0
 High power solution available - 2.92mm connector interface specification 240
' 200
- Positive resettable locking mechanism. per MI_L_STD'348A' / .
. . - Operating temperature range: -54°C to V4 140
- Smooth continuous phase adjustment. o 4 20
. . +115°C, units with extended temperature »
- Physical length change of the unit equals . » 100
. range are available on request. A %
the electrical length change. 4 »
- Rugged construction, housing and outer Part Number -4 60
i LS-0121-KFKM 5
conductors are made from stainless steel. ; p%
- Captivated center contacts ¢ *
A 0
/ 5 T
A 20~
/ 8o
6
1 =
<
LNT))
" N o
10.4 (.409") P 3
Phase Adjust Nut Zé?nZa";m e
15mm Hex. (.59" A 3
2.92 mm | 159°) AT 'S
male / 2 3 4 5 86 78391 2 3 & 5 6 7891 122 15 20 040
\_ - | 146 (575" Frequency (GHz) —»
)' Two different Mounting Brackets are offered. They can easily be added to any Precision Phase
/ Adjuster. Using these standard attachments makes it easy to mount the Phase Shifter in the system
. or to the test setup and ensures proper operation.
Locknuts 15mm Hex. {.59") \Mofqnhnlg Brackef
71.2 [2.803"] min. fully closed optiona mounting at only one side mounting at both sides
87.7 [3.453"] max. fully open
(1%43..) Dia. 4.4
: (173"
- Nl d SO |
JH S D115 NEE
- am Y1 & @ 5 &
2 o - Yl ez
=[O 510 |
. . Nom. Phase Time Delay - E 2 g = = * } ; N ]
B NUTEr Frequency VSWR Insertion Phase_ Shift | No.of Shift (psec.) Weight [s) (07T 5 10.4 3.9 P 10.4
Range max. Loss max. min. Turns Deg./GHz/ min. max max. 17977 (409")" (154" 4057
Turn : : g g '
g g Bracket, Part No.: MB-0100-07 MR 5.
LS0121-KFKM | DC-280GHz | 1251 | o06dB S07a g s 12 288 3431 | 659 |5 g Material: Aluminum iridited Bracket, Part No.: MB-0200-07
28.0 GHz £ g : Material: Aluminum iridited
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Update 2020-12-01

Phase Adjustable Adapter DC t0 40.0 G

Hz

ljj|Spectrum

Elekirotechnik GmbH

- Precision phase adjustable adapters,
DC to 40.0 GHz.

- Impedance of 50 Ohms is maintained
over the full adjustment range.

- Positive resettable locking mechanism.

- Smooth continuous phase adjustment.

- Physical length change of the unit equals
the electrical length change.

- Rugged construction, housing and outer
conductors are made from stainless steel.

U - Besides the Standard Units, High

Precision Components are offered,

Cod

eC

- Bead captivated center contacts.

- Spring fingers and center contacts are
made from beryllium copper, heat treated
and gold plated per ASTM-B-488; Type IlI,

- 2.92 mm (K) connector interface specification
per MIL-STD-348A.

- Operating temperature range:
-54°C to +85°C.

- Mounting Brackets are optional and are
shown on the drawings below and to the
right.

showing superior electrical performance
to 40.0 GHz, being easily identified by
their gold plated body.
Mounting Brackef
Adjust Phase with this ., opfional
Nut 15.0mm Hex. (.59") | (409"
2.92mm 2.92mm
female {} male
A [ S G S— - ___.]!/ P16
{.575")
Locknut 15.0 Hex. (.59")
53 [2.087"] min. at fully closed condition
65 [2.559"] max. at fully open condition
LoUNRIRES Time Dela;
Part Number Frequency VSWR Insertion | Phase Shift | No.of Shift (psec.) Y Weight
Range max. Loss max. min. Turns Deg./GHz/ \psec. max.
min.  max.
Turn
LS-0140-KFKF .
LS-0140-KFKM 140:1 550° at 499
DC - 40.0 GHz 0.65dB 12 1.15 168 208
LS-P140-KFKF 1201 40.0 GHz o
LS-P140-KFKM e 9
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||| |HH ‘pEIc-ktercchnik GmbH

ectrum DC to 40.0 GHz Phase Adjustable Adapter
600
500
L00
/’ 350
A 300
-/ 260
200
< 180
160
i/ 140
// 120
4 100
90
80
A kD)
60
// 50
Y 40
Part Numbers »
LS-0140-KFKM 0
LS-P140-KFKM A 2 ?
Y%
A 20
®
16 ~—
=
17 <
, w0
9 0
V 8 ©
Ve 7 £
// o O
// 53
H N >
2 3 L 5 6T B9 2 3 & 5 6 7 891 12 15 20 30 L0
Frequency (GHz) —»

LS-0140-KFKM
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Phase Adjustable Adapter DC to 40.0 GHz lSpectrum ]| Spectrum DC to 40.0 GHz Phase Adjustable Adapter
Update 2020-06-30 200

- Precision phase adjustable adapters, - Bead captivated center contacts. 4 200
DC to 40.0 GHz. - Spring fingers and center contacts are I

- Impedance of 50 Ohms is maintained made from beryllium copper, heat treated 1%0

. and gold plated per ASTM-B-488; Type Il 120
over the full adjustment range. Code C 100
s . . 90

- Positive resettable locking mechanism. - 2.92 mm (K) connector interface specification 80

- Smooth continuous phase adjustment. per MIL-STD-348A. o

- Physical length change of the unit equals - Operating temperature range: 50
the electrical length change. -54°C to +85°C. w0

- Rugged construction, housing and outer - Mounting Brackets are optional and are AT A .,
conductors are made from stainless steel. sg(;\évn on the drawings at pages D28 and LS-0040-KFKM .

- Besides the Standard Units, High ' L3-POAD-IFKM ye ] " f
Precision Components are offered, e ::
showing superior electrical performance // TN
to 40.0 GHz, being easily identified by 74 =
their gold plated body. 5 ﬁ

7 ) @
% e
6 O
A : &
H ./ 2
2 3 4 5 6 7T B9 2 3 L 5 6 7T 8910 12 15 20 £ -'oD"
Across Flats Frequency (GHz) —»
10 mm (394"
Adjust Nut Hex 10mm .(934")
292 mmmale o=y, 2.92 mmm female
N A s

o ] P
_\_Jll HI‘ s

| ocknuts 10.0 Hex. {.394")

fully closed 38.2 [1.503"]
fully opened 42.7 [1.679"]

(I [H 128D Time Dela
Frequency VSWR Insertion | Phase Shift | No.of Shift Y Weight
Part Number . (psec.)
Range max. Loss max. min. Turns Deg./GHz/ . max.
min.  max.
Turn

LS-0040-KFKF 1.35 -
LS-P040-KFKF 1.20 g g
LS-0040-KFKM 1.35 210° at 2 2
L omrekn | bc-aoochz | T3 065 | S0 | o 0.58 thad. 6 2 LS-0040-KFKM
LS-0040-KMKM 1.35 ) 5
LS-P040-KMKM 1.20 g g

2 2
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Update 2021-01-29

Phase Adjustable Adapter DC to 50.0 GHz [l Spectrum

Elekirotechnik GmbH

|l Speetrum DC to 50.0 GHz Phase Adjustable Adapter

- Precision phase adjustable adapters, - Bead captivated center contacts. 600
DC t0 50.0 GHz. - Spring fingers and center contacts are 0
. 400
- Impedance of 50 Ohms is maintained made from beryllium copper, heat treated 260
over the full adiustment range and gold plated per AST-B-488; Type IlI, ,/ 300
- J ] ge. ) Code C 240
- Positive resettable locking mechanism. - 2.4 mm connector interface specification ¥ 20
- Smooth continuous phase adjustment. per MIL-STD-348A. 4 :ﬁ
- Physical length change of the unit equals - Operating temperature range: 120
the electrical length change. -54°C to +85°C. I % 100
. . ]
- Rugged construction, housing and outer - Mounting Brackets are optional and are 7 80
: shown on the drawings below and to the yY; *
conductors are made from stainless right Y4 o
. Vs
steel. Pl ¥
- Besides the Standard Units, High I Part Numbers A ‘0
Precision Components are offer -+ LS-0150-HFHM 4 0
ecisio Co pone ts are offe ed, T LS.P150-HEHM // - T
showing superior electrical performance A "
to 50.0 GHz, being easily identified by : 8
their gold plated body. y PN
12 ~
; V4 n £
Mounting Bracket 4 g =
- / wn
Adjust Phase with this ., opfional ¥ Do
Nut 15.0mm Hex. (.59”) [ (409") s &
2.Lkmm 2.Lmm ; 5 O
female male AL . %
{} 2 3 4 5 6 7 B9 2 3 L 5 6 T B9 12 1B 20 £l 40 50 E
Frequency (GHz) —>
1| VY N Y s __]!/ P16
(.575")
Locknut 15.0 Hex. (.59")
54.2 [2.134"] min. at fully closed condition
62.5 [2.460"] max. at fully open condition
Nom. Phase Time Dela
Part Number Frequency VSWR Insertion Phase_ Shift No. of Shift (psec.) y Weight
Range max. Loss max. min. Turns Deg./GHz/ ; max.
Turn min. max.
LS-0150-HFHF 150:1 5 § §
LS-P150-HFHF 13011 450° at C
DC - 50.0 GHz 0.8dB 8 12 172 195 £ £
LS-0150-HFHM 1.50:1 500 GHz g |2 g
LS-P150-HFHM 1.30:1 v |2 2
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Phase Adjustable Adapter DC to 50.0 GHz i Spectrum |l Spectrum DC to 50.0 GHz Phase Adjustable Adapter

- Precision phase adjustable adapters, - Bead captivated center contacts. .
DC to 50.0 GHz. - Spring fingers and center contacts are - 20
. L i 180
_ Impedance of 50 Ohms is maintained made from beryllium copper, heat treated % 180
. and gold plated per AST-B-488; Type I, % 140
over the full adjustment range. Code C % 20
- Positive resettable locking mechanism. - 2.4 mm connector interface specification $ 100
- Smooth continuous phase adjustment. per MIL-STD-348A. 0
- . . 7
- Physical length change of the unit equals - Operating temperature range: ye 60
the electrical length change. -94°C to +85°C. Y4 50
- Rugged construction, housing and outer - Mounting Brackets are optional and are v 40
. shown on pages D28 and D29. )
conductors are made from stainless » 30
25
steel. i1 Part Number % 0 T
- Besides the Standard Units, High i LS-0050-HFHM 7 ®
Precision Components are offered, -S-POSO-HFHM // %
showing superior electrical performance Y, TN
. . . . 10 ~
to 50.0 GHz, being easily identified by ¥ g
their gold plated body. 1 B
& 3
/. s 2
1 // D..
Across Flats 2 3 AL 5 6 T 891 2 3 L 5 6 T 89 12 15 20 30 40 Sﬂk §
COSW 10
Frequency (GHz)
2% mm SW 10 mm 2,4 mm
mate 1.94 Hex. ' o M7x0.75 female
(5/16")
—
h A
( \
A 4
i A
____J
Locknuts 10.0 Hex. [.39")
fully closed 38.4 [1.512"]
fully opened 42.9 [1689"]
. Nom. Phase . .
p Frequency VSWR lES e Phase Shift No. of Shift e (P2 7 P
art Number Loss max. . (psec.) max. Y
Range max. min. Turns Deg./GHz/ . =i
(dB) Turn min.  max. (9) z z
LS-0050-HFHM | [ oo | 141 07 240° at 0 053 b 6 i 2 LS-OOSO_ H F H M
LS-P050-HFHM : 1.2:1 : 50.0 GHz : T g £
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Phase Adjustable Adapter DC to 50.0 GHz

ylspectrum

Elekirotechnik GmbH

[l/spectrum

DC to 50.0 GHz Phase Adjustable Adapter

. 300

- Precision phase adjustable adapters, - Bead captivated center contacts. "o

DC to 50.0 GHz. - Spring fingers and center contacts are 20

. . . i 80

 Impedance of 50 Ohms is maintained made from beryllium copper, heat treated - 160

. and gold plated per AST-B-488; Type I, 140

over the full adjustment range. 20
. ) ) Code C .

- Positive resettable locking mechanism. - 2.4 mm connector interface specification 100

- Smooth continuous phase adjustment. per MIL-STD-348A. »

. . . 7

- Physical length change of the unit equals - Operating temperature range: ye 60
the electrical length change. -54°C 10 +85°C. Part Number /. )

- Rugged construction, housing and outer - I\r/llountmgtlﬁragkets_ are otptlonal aDn2d8ared LS-0050-HFVM V4 *0
conductors are made from stainless SD%V” on the drawings at pages an L S;P050-HEFVM ve 3
steel. Y B T

. . . 20

- Besides the Standard Units, High ®
Precision Components are offered, %
showing superior electrical performance Y, TN

. . . . 10 ~
to 50.0 GHz, being easily identified by .
their gold plated body. 1 B
¢ g
4 5 C
L/ A
Across Flats : 4 S
SW 10 2 3 AL 5 6 T 891 2 L 5 6 T 89 12 15 20 30 40 50 g
1.85mm SW 10 mm 2t mm Frequency (GHz)
7.94 Hex. female
(5/16")
Locknuts 10.0 Hex. (.39")
fully closed 38.4 [1512"]
fully opened 42.9 [1.689"]
MBS Time Dela
Part Number Frequency VSWR Insertion | Phase Shift No. of Shift (psec.) y Weight
Range max. Loss max. min. Turns Deg./GHz/ minp max max.
Turn ‘ ‘ 2 2
LS-0050-HFVM {56 6 Gz 141 0.7 240at 9 0.53 114 126 16.5 § § LS -0050- H FV M
LS-P050-HFVM : 1.2:1 : 50.0 GHz : ’ : g £

D72 Spectrum Elektrotechnik GmbH  www.spectrum-et.com « Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490 « Phone: +49 89 354 804-0[D23



Update 2020-09-02

Phase Adjustable Adapter DC to 63.0 GHz llspectrum

- Precision phase adjustable adapters,
DC to 63.0 GHz.

- Impedance of 50 Ohms is maintained
over the full adjustment range.

- Positive resettable locking mechanism.

- Smooth continuous phase adjustment.

- Physical length change of the unit equals
the electrical length change.

- Rugged construction, housing and outer
conductors are made from stainless
steel.

- Besides the Standard Units, High
Precision Components are offered,
showing superior electrical performance
to 63.0 GHz, being easily identified by
their gold plated body.

- Bead captivated center contacts.

- Spring fingers and center contacts are

made from beryllium copper, heat treated
and gold plated per AST-B-488; Type I,
Code C

- The product is needed for adjusting the
electrical lenghts of lines in applications

where data rates of 40 GBit/sec and above

are being transferred in optical systems

- Operating temperature range:
-54°C to +85°C.

- Mounting Brackets are optional and are

shown on the drawings to the right.

Mounting Bracket

Adjust Phase with this o, optional
Nut 15.0mm Hex. (.597) | (.409")
1.85mm 1.85mm
female {) male
1 - . e __]Z P14.6
(575")
Locknut 15.0 Hex. (.59")
54.1[2.131"] min. at fully closed condition
62.6 [2.465"] max. at fully open condition
SRS Time Dela
Frequency VSWR Insertion | Phase Shift | No.of Shift y Weight
Part Number . (psec.)
Range max. Loss max. min. Turns Deg./GHz/ . max.
min.  max.
Turn

LS-0165-VFVF
LS-0165-VFVM 1.50:1 539
LS 0165 VMVM | b 63.0GH 0.8dB 600" at 8 1.2 167 195
LS-P165-VFVF e z ' 63.0 GHz ’
LS-P165-VFVM 1.40:1 559
LS-P165-VMVM
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|l Speetrum DC to 63.0 GHz Phase Adjustable Adapter

600

2 400

1 ~ ,/ 300

o 240

A 200
180
o L 160
i/ 140

A 120
% 100

Part Numbers
LS-0165-VFVM Y, 3

—>

v
LS-P165-VFVM y

y. 20

18

g 16
% —~~
<
12 &
-
w
? 3
T3
6 =
o
5 .
H x
Y L 3
L 5 6 7891 2 3 L 5 6 7T 891N 12 15 20 30 40 50 6065 2

2 3
Frequency (GHz) —>

Two different Mounting Brackets are offered. They can easily be added to any Precision Phase
Adjuster. Using these standard attachments makes it easy to mount the Phase Shifter in the system
or to the test setup and ensures proper operation.

mounting at only one side mounting at both sides
(1%43..) Dia. 4.4
: (173"
- f SO ‘
Yz Polts b
am N £ o &
Fad n - =
;‘g j [+ o} fad \V o :
~ ~ 2 m 0 m m
- 5 2 (an) * RSN Q R
o s8¢ N7 | . o |
g1 2 o7 104 T 39 s ==
(07¢ > (4097 (1547 s =
197" - (.409")
Bracket, Part No.: MB-0100-07 Bracket, Part No.: MB-0200-07
Material: Aluminum iridited Material: Aluminum iridited

Adjusting Phase indd.2014
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Phase Adjustable Adapter DC to 63.0 GHz i Spectrum |l Spectrum DC to 63.0 GHz Phase Adjustable Adapter

350
- Precision phase adjustable adapters, - Bead captivated center contacts. 30
DC to 63.0 GHz. - Spring fingers and center contacts are .. 20
) L made from beryllium copper, heat treated A 60
Impedance of §0 Ohms is maintained and gold plated per AST-B-488: Type III, 4 m
over 'fhe full adjustment_ range. _ Code C ¥ -
- Positive resettable locking mechanism. - The product is needed for adjusting the i w
- Smooth continuous phase adjustment. electrical lenghts of lines in applications LA 80
- Physical length change of the unit equals where data rates 40 GBit/sec and above 74 Zuo
the electrical length change. are being transferred in optical systems V4 o
- Rugged construction, housing and outer ) ggg??:%_g?g?rature range- LZ?&QE_T/&% w

conductors are made from stainless - Mounting Brackets are optional and are i ! ?
steel. shown on the drawings at pages D28 and ”
D29. 2 »

i

e 7 T

4 w &

V4 9 <

Across Flats ¥ ? @

£ ©

1.94 Hex. 10 mm [.934"] ) ¢ £

1] H .

[5716" Hex 10 mm [.394"] | b% %

2 3 4 5 6 7 B9 2 3 L 5 6 7 89%10 12 15 20 30 L0 50 6065 E

1.85 mm male / M7x0.75 Frequency (GHz) —»

1.85 mm female

Locknuts 10.0 Hex. {.39")

fully closed 38.4 [1.512"]
fully opened 42.9 [1.689"]

Nom. Phase Time Dela
Frequency VSWR Insertion | Phase Shift | No.of Shift y Weight
Part Number . (psec.)
Range max. Loss max. min. Turns Deg./GHz/ . max.
min.  max. < <
Turn g g
LS-0065-VFVM 151 275° at 63.0 2 2 L S O O 6 5 V I V M
LS-P0B5-VEVM DC - 63.0 GHz 131 0.8dB GHz 8 0.545 1135 126 169 g g
H H
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A-A mounting at both sides A-A " mounting at only one side
1710.669"] 1710.665"]
_ 2.61[0.103"] = ' o 2.61[0.103"] [T ' 7
& RS89 §R°132 1 Bracket, Part No.: MB-0300-07 — Bracket, Part No.: MB-0400-07
2 S el — Material: Aluminum iridited = ) - Tg6] T Material: Aluminum iridited
- . ey = e 2767 2
~ 7002767 _ T % . . = o (01577 A s 5%
' } | = 2 different Mounting Brackets _ VT =
i I m are offered. They can easily be DN s Il 1 =
: = Nl "o added to any Precision Phase b TV S TFA T
Z5 e e [0.157"] Adjuster. Using these standard w' e e
= & _ - TR o attachments makes it easy to 026 [0.102"] T o~ BE015T]
2.6 [0.102°] s 5 & mount the Phase Shifter in the S s
-t om 3 = system or to the test setup and -
= = ensures proper operation. ~ \
T\ 10 T o QP O | 19 T
X T g g & v i
As 3.90 (0,154~ | % [0-157"] A : - N 55 106101 5 10157 s
t 55[0610" £ £ o 23.2 [0.913"] z
24.0 10.945"] 2 2 31[1.2207] "

-l
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Phase Adjustable Adapters |||| |||||| Spectrum |||| |||||| Spectrum Phase Adapters of different lengths

5/16" Hex. .2716" Hex. 7.0 1/4L"-34
7.94 2 Across Fla’rs/ UNS-2A
SMA SMA
- b
Male —+———Ft- Female
- I -
- B -

Part Number Length L in inches Length L in mm
8035-1121-05 0.948 24.08
8040-1121-05 1.058 26.88
8045-1121-05 1.163 29.53
8050-1121-05 1.270 32.25
8055-1121-05 1.377 34.98
8060-1121-05 1.489 37.83
8065-1121-05 1.597 40.56
8070-1121-05 1.707 43.35
8075-1121-05 1.813 46.04
8080-1121-05 1.921 48.79
8085-1121-05 2.029 51.54
8090-1121-05 2.135 54.24
8095-1121-05 2.246 57.05

13 Adapters SMA m/f of different lengths are available for phase matching. % %
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Trombone Line Phase Adjusters Spectrum Spectrum Trombone Line Phase Adjusters

Trombone Line Phase Adjusters

Trombone Line Phase Adjusters are needed at lower frequency applications. They are de-
signed for constant impedance over the whole adjustment range and to accomodate the elec-
trical separation of the other components without introducing additional mismatch. All step
discontinnuities have been carefully compensated. Locking screws are provided to comfort
the sliding tension and to lock at the desired adjustment. The best materials have been used,
beryllium copper contacts assuring long life and noise-free operation, aluminum, brass and
stainless steel parts for low weight, best performance and ruggedness. Stops at both ends of
travel are preventing damage of the unit and do not allow accidental disassembly.

Adjusting Phase indd.2014
Adjusting Phase indd.2014
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Trombone Line Phase Adjusters
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[l Spectrum

Trombone Line Phase Adjusters

Electrical
Part Number LS-0103-6161 [LS-S203-6161
Impedance 50 Ohm
Frequency Range DC - 3.0 GHz
Adiustment 180° at 1.0 GHz 360° at 1.0 GHz
J 540° at 3.0 GHz 1080° at 3.0 GHz
Return Loss 25dB at 3.0 GHz
Insertion Loss max. 0.6 dB [1.2dB
Dielectric Withstanding 2,500 volts rms at sea level
\oltage
Insulation Resistance 5,000 MO minimum
RF Leakage -(90-f(GHz)) dB
Mechanical
Interface MIL-STD-348A

Connector Durability

500 cycles, 12 cycles/minute

Material

Aluminum

Fixture and Outer Conductor:

AlMg4.5Mn and AIMgSiPb per DIN EN 573-3 (QQ-A-225/8)

Fixture and Outer Conductor:
Stainless Steel

Corrosion resistant 1.4305 per DIN EN 10088-3 (ASTM-A-582-80)

Outer conductor: Brass

CuZn39Ph3 per DIN EN 12163/12164 (ASTM-B-16)

Center Contacts:
Copper Beryllium

33-25 CuBE2Pb H per DIN 17666 (ASTM-B-196)

Insulators

PTFE:
Other Dielectrics:

Fluorocarbon per ASTM-D-1710
per inhouse specification

Finish

Copper Beryllium

Centre Contacts shall be gold plated to a minimum
thickness of .00005 inch (1.27 um) in accordance with
ASTM-B-488, Type Ill, Code C, Class 1.25

Stainless Steel

Passivated per ASTM-A-967

Brass

.00003 inch (0.75 wm) min. gold plating per ASTM-B-488,
Type 111 Code C, Class 0.75, over nickel plating.

Aluminum

Conductive Parts shall have an iridited finish per
MIL-C-5541

Environmental

empertaure Range

Operating: -65°C to +115°C
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Phase Matching Cable Assemblies Spectrum Spectrum Phase Matching Cable Assemblies

Elekirotechnik GmbH Elektrotechnik GmbH

A variety of -Phase Adjustable Connectors,
straight andiangled for a variety of flexi-
ble-and Semi-Rigid Cables are available.
Detalls please find at the following pages.
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Phase Matching Cable Assemblies Spectrum Spectrum Phase Matching Cable Assemblies

Phase Matching
Cable Assemblies can be matched in Phase, Delay, and Amplitude. The most common matching is the P h ase M atC h ed Cab I e Asse m b I i eS

Phase matching. It can be specified in electrical degrees at a specified frequency or in time delay.
Three groups of candidates are of interest for phase matched cable assemblies:

* Flexible Cables, having one or more layers of braid as outer conductor
» Semi Rigid Cables, using copper or stainless steel for the outer conductor

» Semi Flexible Cables, easier formable by hand, using as outer conductor aluminum tubing (HandyForm I1) or
tinned copper braid (HandyForm 1)

Phase Matched Cable Assemblies in Sets

Normally two specifications are being used for phase matched sets of cables assemblies:
« Matching to a Standard: The phase standard is usually a piece of hardware, a “Gold Standard”, it
also could be an unchanging software standard; i.e. a specified electrical length at a certain frequency.
 Matching as a Set: Cable assemblies matched as a set means that the assemblies of the same set
are matched to each other. The cables in one set may not match those of another set.

Adjusting Phase indd.2014
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Governing Parameters when Phase Matching HHHHMHSpectrum

Elektrotechnik GmbH

Governing Parameters when Phase Matching

Connector Properties: The connectors used for terminating the Assemblies have tolerances as well,
also in diameters and lengths of the center contact, dielectric and outer conductor. Although Spec-
trum Elektrotechnik GmbH is using the tightest tolerances of +/- 0.005 mm (0.0002 inches) at the
important dimensions of the connectors; the connectors are not 100% identical.

Phase matched Cable Assemblies: They are being used in many applications, the best known usage is
in phase array antennas, where up to hundreds of assemblies have to be matched to a few degrees at
the operating frequency:. If it were possible to cut the cable assemblies mechanically 100% to length,
this would not automatically mean that the assemblies had the same electrical length. This can easily
be understood due to the following:

Workmanship: Terminating the connectors to the assembly will add the next problem, as it is defi-
nitely not possible to mount the connectors 100% identical to each other onto the cables. There
will always be minor mechanical differences in the gaps, and the solder joints, causing discrepan-
cies in mechanical and electrical lengths. The cable assemblies will have slightly different VSWR,
and this will cause some difference in phase as well. The tolerances will add up, and also the best
possible workmanship will not guarantee for cable assemblies, identical electrically, especially at
higher frequency applications.

Frequency of Operation: The higher the operating frequency and the closer the required phase
match, the more difficult the matching process will be, and the cost might be higher.

Length of Cable Assemblies: Short Cable Assemblies are usually easier to match and to test than
longer assemblies. With longer assemblies there is already the problem that they need to be coiled
for testing and this already results in phase changes, a wider match window is required.

Installation: Especially for matched sets with long cable assemblies phase changes can be expected

during installation. Phase adjustable connectors or adapters can be used for phase correction after
installation.

Preconditioning: The cables of a phase-matched set need to be thermally stress relieved before
phase matching. At Spectrum Elektrotechnik GmbH the cable is preconditioned by exposing it
several times to temperatures of -54°C to +125°C, in some cases even between -71°C to +200°C.

This will assure good phase tracking. Bending: When the cable assemblies are being bent after the connectors have been terminated to

the cable a phase change can be expected, due to the center conductor shifting versus the outer
conductor. The mechanical and electrical length of the assembly will change, and the VSWR may
change as well. This will result in phase change. For sets with long cable assemblies phase chang-
es can be expected after the installation in a system. Phase change will depend also on the bend
radii. If the cables are flexed, the number of cycles, and the similarity of the flexure cycles of the
assemblies in the set have to be taken into consideration for phase tracking.

Temperature: Change in temperature will result in change of electrical length of the cable assembly,
caused by the dielectric of the cable. Cables using solid extruded PTFE dielectric are generally
strong mechanically but higher for insertion loss and show worst phase changes over temperature
when compared to cables using high density dielectric. These latter cables are weaker mechanical-
ly but lower in insertion loss and have better phase versus temperature characteristics. The phase
change with temperature may not be that critical if the complete set is exposed to the changing

temperature, as the phase will shift equally in all of the assemblies of the set, assuming that assem-

blies are not formed in a bundle where the inner assemblies will see the temperature change much
later than the outer assemblies. It will be most critical when assemblies of the same set, matched at
the same temperature (e.g. ambient), but are subjected to different temperatures in the system.

Different Connectors at Assemblies in a set: There is no problem to use different connector
styles in a set of matched cable assemblies; it may add additional cost though, as the matching
process may get more complicated because of different connector lengths and dielectrics.

Cable Properties: A cable is not 100% mechanically homogeneous. The cable center contact has
tolerances, as well as the dielectric and the outer conductor, causing slight differences in imped-
ance and velocity of propagation. Manufacturing the cable without tolerance is not possible, unfortu-
nately. For a cable the tolerance of the velocity of propagation is usually specified between +/-1%
and +/-2%, resulting in different electrical lengths of cable assemblies in spite of having identical

physical lengths. This will be noticeable especially with long cable assemblies or when using cable
from different manufacturing lots.
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Phase matching using Phase Adjustable Connectors: In certain applications, especially when us-

Phase matching using Phase Adjustable Adapters: Phase Adjustable Adapters operating up to

Uncertainties: Vector Network Analyzers will be usually used in a temperature-controlled room.

ing Semi-Rigid Cable, the customer may want to make his own phase matched assemblies. Spec-
trum Elektrotechnik GmbH offers for those applications a variety of Phase Adjustable Connectors.
The assembly procedures for terminating the cable with these Phase Adjustable connectors are
similar to the procedure for regular connectors. The Phase Adjustable Connectors are available for
frequencies from DC to 18.0 GHz, and DC to 26.0 GHz using SMA connectors, and designs oper-
ating from DC to 40.0 GHz, using 2.92 mm connectors. Designs for higher frequency applications
may be available in the near future, using 2.4 mm and 1.85 mm connectors.

63.00 GHz are available as well. Standard cable assemblies may be matched by adding such a
Phase Adjustable Adapter. These devices are available for frequencies from DC to 12.4 GHz, DC
to 18.0 GHz and DC to 26.5 GHz, using SMA connectors, designs operating from DC to 40.0
GHz, using 2.92 mm connectors, units operating from DC to 50.0 GHz, using 2.4 mm connectors
and devices operating from DC to 63.0 GHz, connectorized with 1.85 mm connectors.

But still it has to be taken into consideration that test results taken even with the best equipment
are subjected to tolerances.

Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490  Phone: +49 89 354 804-0 7



Factory Phase Adjustable Connectors Spectrum Spectrum Factory Phase Adjustable Connectors

Factory Phase Adjustable Connectors The company offers a wide variety of
135° angles, used where a straight or Factory Phase Adjustable Connectors
right angle does not fit. for the frequency range up to 65 GHz.

g
(G2 spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email: sales@spectrum-et.com « Fax: +49 89 354 80490 + Phone: +49 89 354 804-0 Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490 « Phone: +49 89 354 804-0




D)

[l/Spectrum

Elekirotechnik GmbH

Factory Phase Adjustable Connectors

Spectrum Elektrotechnik GmbH has developed a number of techniques to phase match flexible
assemblies and Semi-Rigid Cable Assemblies as well. From the outline the factory phase adjustable
connectors do not show any difference, compared to any of Spectrum'’s standard connectors.

Internally these connectors are using well engineered components that are designed for:

Center Contact, Dielectric and Outer Conductor swopping for length changes, some of them to
achieve length changes of a few hundreds of a millimeter only but maintaining perfectly 50 Ohms
impedance. This system is of especial interest in programs where weight restrictions do exist, or
where no parts are allowed that cannot be locked 100%, or where the assemblies are submitted to
vibration.

A well kept secret for achieving Phase Adjustment is by swapping certain internal ferrules. After
installation the parts are well secured within the connector that the units can undergo vibration
without any problems. The design is also used where weight restrictions do exist. 50 Ohms
impedance will be maintained 100%.

In several applications there are long flexible cable assemblies needed and Phase Matching among
the assemblies is required as well. What happens to a 20 m assembly after having been pulled,
even very carefully, through an airline body or its wings? The flexible cable assembly that has
undergone factory phase matching, might not be phase matched any more. So after installation ad-
justment is necessary. A sizable number of phase adjustable connectors have been developed, even
using a self locking mechanism.

Center Contact, and Outer Conductor swopping for length and diameter changes, and Dielectrics
swopping with different Dielectric Constants. With this system changes of parts of a degree are
possible, but always maintaining perfectly 50 Ohms impedance. These phase adjustable connectors
are also of interest in programs where weight restrictions do exist, or where no parts are allowed
that cannot be locked 100%, or where the assemblies are submitted to heavy vibration.

The systems only pay off for factory phase adjustments. The reason is borne in the high number of
piece parts needed. Using the system by the customer, the necessary number of piece parts, center
contacts, dielectrics and outer conductors would need to be in stock at customer site for phase
matching only a few assemblies, and this would make it obviously too expensive. As Spectrum is
phase matching assemblies on a daily basis, all necessary piece parts in all the different lengths
and diameters are in stock, resulting in reasonable priced Phase Matched Cable Assemblies.

The outline drawings to the right show a number of Phase Adjustable Connectors that have been de-
veloped and delivered to several customers and their programs. For new applications Spectrum Elek-
trotechnik GmbH is constantly designing additional Phase Adjustable Connectors and new Tech-
niques. Please do not hesitate to contact the Company, if a standard product does not fit your needs.
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Factory Phase Adjustable Connectors

The Factory Phase Adjustable Connectors look like regular con-
nectors. They are only sold already terminated at Phase Matched
Cable Assemblies, adjusted to customer specification.

The company uses several systems to achieve the necessary phase adjustment. The pictures
above show some example connectors. In general phase adjustment can be made at almost
any connector style and for frequencies up to 65 GHz. Every system guarantess that the im-
pedance is always maintained to 50 Ohms.

System 1.
Swopping internal parts, such as Center- & Outer Conductors, & Dielectrics. From the out-
side the unit looks like a normal Connector.

System 2:
Swopping certain internal ferrules to change the length of the connector. Also in this case the
Phase Adjustment cannot be seen from the outside.

System 3: Phase Adjustment by swopping internal parts of the connectors, exchanging
also dielectrics with different dielectric constants

After the company has adjusted the connector and sealed no further or additional phase ad-
justment can be made.
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In many cases Assemblies using Multiport Connectors need to be
phase matched. A varietyy of Inserts are availble to phase match
any Multiport at the factory.

] Fra, || 5

Hex Ub?)

Insert fenale’

Connestor Part No. | Cable type [ Frequenz | Connector Parl No. | Cable type | Frequenz |

Connector Part No. | Cable type | Frequenz Connector Part No. | Cable type | Frequenz |

TQ11-LHO102 | 11 | 18GHz | TQi1-LHF102 | 11 | 186Hz | TQ10-11F1-PH | 100 | 18 GHz TQI021E1PH | 100 | 18GHz |
TQ43-LHO1-02 | 43 | 18GHz | TQ43-LHF1-02 | 43 | 186Hz | TQ251HO01-02 | SFT206 | 18GHz | TO25-LHF1-02 | SFT205 | 18GHz |
379014924
E]:{m; aurt femae\ e, S Insart tomala\

Connector Part No. | Cable type | Frequenz |

Conneclor Parl No. |_Cable type | Frequenz |
TQIN-LHO102 | 102 | 18GHz |

TQIN-LHF1-02 | 102 | 18GHz |

377 114837 29311547
3: - . T T il:
< A 3
SMA famale’

Connector Part No. | Cable type | Frequenz |
[RatitHot-02__ | 11 | TeGHz |

Connector Part Na. | Cable type | Frequenz

Connector Part No. | Cable typs | Frequenz
Tithoiez | 11| 40Ghz

TX11-LHF102__ | 11 | 40GHz

Connector Part No. | Cable type | Frequenz |
[Ra#zHF02__| 48 | 18GHz |

Connector Parl No. | Cable type | Frequenz
[RatLAF02__ | 1 | 8GRz

Adjusting Phase indd.2014
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M\\\Sﬂﬁgggm Customer Phase Adjustable Connectors

The Customer Phase Adjustable Connectors look different, com-
pared to the regular connectors. After they are terminated to the
assemblies and the company has set the cable assemblies to the
specified phase the customet can adjust the phase then at his con-
venience and at any time. Used is this often at long cable assem-
blies. After the customer puts the assemblies in place, e.g. from the
wings of an airplane to the cockpit he then can adjust the assem-
blies again to his needs.
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Customer Phase Adjustable Connectors [l Spectrum lSpectrum Customer Phase Adjustable Connectors

Phase Adjustable Connectors of Series SMA . :
for Semi-Rigid Cable Assemblies DC to 18.0 and to 26.0 GHz Phase Adjustable SMA Connectors for Flexible Cables

SMA Adjustable coaxial Phase Shifters
Models LS-0141-02, LS-V141-02, LS-0085-02 - - -
and LS-0086-02 Hex.5/16"  Hex. 8.0 [.315"] Adjustable coaxial Phase Shifters
L S-R141-02 (metrical thread at the coupling nut) [7.94mm] Models LS-0200-02, LS-1801-02
0.085" & 0.0141"
Cable Type Semi Rigid SMA Frequency Range DC - 26.0 GHz
Male -
Frequency Range DC - 26.0 GHz | Adjustment max. 155°@ 26.0 GHz
Adjustment Max. 127° at 26.0 GHz — Impedance 50 Ohms
Impedance 50 Ohms 27.1[1.067"] min. Max. VSWR 1251 @ 26.0 GHz
Max. VSWR 1.05 + .008f(GHz) 31.2 [1.228"] max. -
Insertion Loss (.05 SQT(f(GHz)))dB Insertion Loss (.05 SQT(f(GHz))) dB
R.F. Leakage -90 dBC At the LS-0086-02 the entry dia. for the cable center contact is 0.94mm min. R.F. Leakage -90 dBC
Temperature Range | -65°C to +115°C TemperatureRange | -65°C to +115°C

The Models LS-0141-02 and LS-0085-02 are adjustable coaxial Phase Shifters, covering the full frequency

range of DC to 26.0 QHZ Wit_h an adjustment capgbility of max. 127° at 26.0 GHz. The Phase Adj:ustable Erecuency | vewe | nsertion [ Phase [ T Nom.Phase | TimeDelay [,
Connectors may practically eliminate the need to trim cables to predetermined lengths, in order to achieve the Part Number Cable Type R‘;nge Y max Loss Shift Turms Shift (psec.) ma?(
exact phase requirements of a microwave network. Cables only need to be trimmed to the approximate elec- ' max. min. Deg/GHzTum | min.  max. '
trical length. The Phase Shifter then allows to make the necessary adjustment between the other components L.S-0200-02 100 DC-26.0 | 1 oci | o26qp | 15572 10 0.60 801 965 | thd
in the system. As a result of the small size and light weight, these Phase Shifters can be used in applications LS-1801-02 GHz o ' 26.5 GHz ' ' ' T
with space limitations, such as airborne and satellite equipment.
T T T 5 160
. . e ot ot I R 140
The Phase Adjustable Connector LS-0085-S001 has been designed for panel mount usage where the phase . PartNumber :iiiiiiA 14 19
adjusted assembly is inside a box. Application might be the fine adjustment of a delay line. LS-0200-02 ) k- 0
LS-1801-02 i
Part Number Cable Tvoe | Frequency Rande VSWR [Insertion Lossl Phase Shift | No. of | Nom. Phase Shift Tir(neseDce)Iay Weight : i \ : ag:
M q YRANGE [ ax. max. min. Turns | Deg./GHz/Turnh {psec. max. : H i P
min. max. .-:..a.. FS - 0
= L] : I3 " " L " 1 " " H ‘i‘ 5“
L.S-0085-02 127° at H R ; i P
DC-260GHz | 1.25:1| 0.26dB 9 0.55 722 87.6 i I bioid R P il
LS-0086-02 Y 0.085" z 26.0 GHz 9 g4 = oo o Heebbe 4D
Dcaple entry dia.| - Semi-Rigid 9 S S O O I O O : .i.; Part Numbers .
is 0.94mm min. H H N 4 LS-0141-02 R 30
0.085" . 50° at I : LS-0085-02 P
LS-0085-S001 | g ipioig | DC-180GHz | 112:1| 02508 | o, | 5 055 853 937 | 9¢ H et i
0.141" 50° at :
- -02M - : i 4 i i
LS-R141-02 Semi-Rigid | DC-180CHz |112:1| 025dB | Jhc | 5 0.55 853 937 | 9¢ 3 e
A The Phase Adjustable Connector LS-R141-02 is not for standard use, as it has metric thread in the coupling nut i ?
SMA Adjustable coaxial Phase Shifter
Model LS-0085-S001 PHASE ADJUSTMENT 9.0 Hex B 18 d »
Cable Type 0.085" Semi Rigid 10 (276)- B f07) O ERRRS : Eretn SR ; £
Frequency Range DC - 18.0 GHz -l-?-!!'l_ I | — i i P /* N Part Number 5
Adjustment Max. 50° at 18.0 GHz ' : A4 i G AT O L.S-0085-5001 @
— ] = e : bedeanfondpfendeaid b o ST ]
Impedance 50 Ohms _ L= (34) : A i pTTTTTT i
Max. VSWR 1.12:1 at 18.0 GHz ,_,,{IMJ‘ | — 2 3 et fomteilt s droprheeteied e
Insertion Loss 0.25 dB at 18.0 GHz i T N z E ; { ] SR R %
R.F. Leakage -90 dBC "_-&'.3'(({_]'5'. h“:"‘nl": ) 2 i 2 4 5 6 7891 12 15 p
Temperature Range -65°C to +115°C ! g g

Frequency (GHz) —p
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Phase Adjustable Connectors of Series TNC
for flexible Cable Assemblies DC to 18.0 YOU NEED SOMETHING DIFFERENT?

TNC Coaxial Phase Adjuster FLIHy Closed: 51.8 [2.038”] SPECTRUM DESIGNS, MANUFACTURES,
) Fully Opened: 56.8 [2.234” -
Mode 4015-LCO1-02 iy Opened: 568 127347 ASSEMBLES AND TESTS ALMOST EVERYTHING IN-HOUSE,
Cable Type 100 s boleg == | [0 LRHE 03 RESULTING IN:
Flexible Tt 5 :
Freguency Range DC - 18.0 GHz EPhaces 2 § 5
Adjustment Max. 100° at 18.0 GHz | ] g e SHORT WAYS
Impedance 50 Ohms TNC =
Max. VSWR 1.05 + .008f(GHz) Male * FAST RESPONSE TIME
Insertion Loss (.05 SQT(f(GHz)))dB S ? ) e SHORT DELIVERY
R.F. Leakage -90 dBC
Temperature Range -65°C to +115°C * HIGHEST QUALITY
S0 T B B ey 160
IO O 00 8 O I M R N T part Number DI
it 4015-LC01-02 ipriti-i-r 100
Fodedeebet ---i--ii‘ + -g-l jomefendend :
e R
H <
n
[<B]
(7]
<
<
......... o
O N P S R S S ©
=

ST T e e e T
Frequency (GHz) —p

Adjusting Phase indd.2014
Adjusting Phase indd.2014
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Customer Phase Adjustable Connectors

ylspectrum

Elekirotechnik GmbH

ectrum

Elektrotechnik GmbH

Phase Adjustable Connectors of Series 2.92 mm and SMP for
Semi-Rigid Cable Assemblies operating from DC to 18.0 GHz
and DC to 40.0 GHz, for easy use at customer site.

Customer Phase Adjustable Connectors

2.92 mm Adjustable coaxial Phase Shifters SMP Adjustable coaxial Phase Shifters
Model 15L.3-1001-02 Model 1102-65L.S-04

Cable Type 0.085" Semi Rigid Cable Type 0.047" Semi Rigid
Connector Type 2.92 mm Connector Type SMP
Frequency Range DC - 40.0 GHz Frequency Range DC - 26.0 GHz
Adjustment 200° min. at 40.0 GHz Adjustment 45°min at 26.0 GHz
Impedance 50 Ohms Impedance 50 Ohms
Max. VSWR 1.4 max at 40.0 GHz Max. VSWR 1.15 max, @ 26 GHz
Insertion Loss 0.2 dB max. at 40 GHz Insertion Loss 0.25 max. at 26 Ghz
R.F. Leakage -90 dBC R.F. Leakage not applicable
Temperature Range -65°C to +115°C Temperature Range -65°C to +115°C

Time Delay

(psec.)
min.  max.

Weight
max.

VSWR |[Insertion Loss| Phase Shift | No. of | Nom. Phase Shift

Part Number Cable Type |Frequency Range max. max. min. Tums | Deg./GHz/Turnh

0.085" 1.2:1 200° at
151.3-1001-02 Semi-Rigid DC-40.0 GHz max. 0.4 dB max. 40 GHz 9 0.55 110 125 35

0.047" . 30° at
1102-65L.5-04 Semi-Rigid DC-180GHz [115:1] 0.21dB 18.0 GHz 55 03 57 62 269 AR A N T i T T T 160
120

100
90

80
70

60
50

30
25

20
18

N
&
—>

N
mo.«-..lcn\aa

Max. Phase Shift (°)

-

2 3 4 5 6.78391 2 3 4 5 6 T 891 122 15 20 26
Frequency (GHz) >

Adjusting Phase indd.2014
Adjusting Phase indd.2014
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Customer Phase Adjustable Connectors Customer Phase Adjustable Connectors

Phase Matching Long Flexible Cable Assemblies
There always will be a problem with long flexible phase matched Cable Assemblies. When they are routed in the
system to their final position, e.g. through the wings or in the body of an airplane, they will be bent and maybe
slightly stretched. The perfectly factory matched assemblies may not be phase matched anymore after the installa-
tion. Spectrum Elektrotechnik GmbH developed phase adjustable connectors, being adjustable over a wide range
in order to adjust the Cable Assemblies after installation. These phase adjustable connectors are self locking.
Specification of the Phase Adjustable Self Locking Connectors
Nom. Phase Shift A Nom. Phase Shift
Frequency Range Deg/GHz/Locking Tooth No. of Turns Phase Shift min. Deg/GHz/Turn
DC-18.0 GHz 0.015 10 100° @ 18 GHz 0.6
DC-18.0 GHz 0.015 22.5 240° @ 18 GHz 0.6
DC-18.0 GHz 0.015 26 280° @ 18 GHz 0.6
The details about the most used Phase Adjustable Self Locking Connectors by
connector code are shown in this table. Please note: The table is not complete.
Co(r;gzcétor Connector Phase Adjustment Frequency Range
11L SMA male few degrees fixed DCto 4 GHz
11A - 100° min. @ 18 GHz .
straight
11C g 240° min. @ 18 GHz continuous DC to 18 GHz
15L SMA Right few degrees fixed DCto 4 GHz
15A 100° min. @ 18 GHz .
Angle male
e g 240° min. @ 18 GHz continuous DC to 18 GHz
31L TNC male few degrees fixed DCto 4 GHz
31A . 100° min. @ 18 GHz .
straight
31 g 240° min. @ 18 GHz continuous DC to 18 GHz
35L TNC Right few degrees fixed DCto 4 GHz
35A 100° min. @ 18 GHz .
- Angle male
35C g 240° min. @ 18 GHz continuous DC to 18 GHz
51L N male few degrees fixed DCto 4 GHz
51A . 100° min. @ 18 GHz .
straight
510 g 240° min. @ 18 GHz continuous DC to 18 GHz
55L N Right An few degrees fixed DCto 4 GHz
55A " | 100° min. @ 18 GHz :
le male . continuous DCto 18 GH
55C : 240° min. @ 18 GHz nod ‘
80L SC male few degrees fixed DC to 8.5 GHz .
80A straight ~ [55° min. @ 10 GHz continuous DC to 8.5 GHz :
KMA 2.9§trr1;$hr?ale 220° min. @ 40 GHz | continuous DC to 40 GHz E;;

H 8 spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 Spectrum Elektrotechnik GmbH  www.spectrum-et.com ¢ Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 HQ
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Customer Phase Adjustable Connectors J“HH\HHSPGCW“H" ll|Spectrum Customer Phase Adjustable Connectors

Fully Closed: 53.7 [2.114"]

, In addition to the Summary of Factory Installed Phase Adjustable Connectors,
Locking Nut  Fully Opened: 58.7 [2.311"]

as seen on page C7, to the left you will find the dimensions of the Right Angle
Phase Adjustable Connectors of Type TNC male, which have been used in sev-
eral major programs. As you can see, the dimensions of these Phase Adjustable
Connectors have been kept to a minimum, and therefore can easily be used to
replace the standard non-adjustable connectors.

19.9 [.781"]

o

% 5%

oY%

oY%

%%
K
XX

9%

%%
2%
2K
R

5%

X
%
oo

9
3%

%
JIRRRK
3
o
%5

X
3

%%

—
AP
LXK
0555555 WD
AN
SR
RS
K
RS
(R
00.0.0 %
9SS
Pede%

3K
S
&
o
%
%
bt
9
&
S
%

WPt
o

o
XX
335
%!
%!
05
9%

0%

Q

?18 [.709"]

REK

<%
o05s
S
XS
A%y
%
L
XS
<
%%

5%
K
5
K&
L
ol
A
KK
%
%S
S
%
5%
S

AAAAAAAA

[ O Y b3 (97167
ex.

-
REF.PLANE f
\%/ire Holes \w

TNCm Right Angle
Phase Adjustable and
Self Locking Connec-
tor, Adjustment:

100° min. @18 GHz

Knurled per
DIN 82-RGE 1.0

2 Across Flats
12.0 (.4772")

The connectors are available with 3 different adjustments, 100° min., 240°
min. and 280° min @ 18 GHz.

Please do not hesitate to ask for data sheets on the other connectors.

Fully Closed: 66.4 [2.602"] =
Locking Nut  Fully Opened: 779 [3.042"] =
o
oy o
3 —\
= AN ‘
2
~ 7 N
© [ 143 (9/16")
TNCm Right Angle Curled - ex.
Phase Adjustable and nuried per == REF PLANE
Self Locking Connec- DIN'82-RGE 1.0 Wire Hol \ NG %
tor, Adjustment: 2 Across Flats 3'E>Tacce)ses Male
240° min. @18 GHz 12.0 (.472")

Fully Closed: 70.0 [2.756"]

Locking Nut Fully Opened: 83.113.272"]
= -

19.9 [.781"]

AN

¢18 [.709"]

PAVAV A A AAVaVaVaN

TNCm Right Angle 14.2){(?/16 )

Phase Adjustable and
Self Locking Connec-

Knurled per
DIN 82-RGE 1.0

tor, Adjustment:
280° min. @18 GHz

2 Across Flats

12.0 (472"

Wi
3

-
P

e Holes

laces

Male

REF.PLANE ﬁ
\_TNC |

10 Spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email: sales@spectrum-et.com « Fax: +49 89 354 80490 + Phone: +49 89 354 804-0

| Cable of Type 140 assembled with the Right Angle Phase Adjustable and Self
.| Locking Connector, Adjustment 240° at 18 GHz.
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Phase Adjustable Self Locking Connectors, connector styles: Phase Setting Procedure for the Phase Adjustable Self Locking Connectors

Phase Adjustable Self 1) The phase of a set of cable assemblies will be set at the factory to customer specifica-

Locking Connectors tion before delivery.

have been developed 2) After installing and routing the cables in the system, pulling the cables through the

for several Connec- wings or the body of an airplane, the phase might have been changed.

tor Series. as shown o _ 3) Please follow the steps A) to C) below to adjust the Phase. The Phase Adjustable Con-
to the rig’ht and for within cable adjustment nector is using an Adjust Nut for the Phase Adjustment and a Lock Nut for safe locking.

several of our cables A) Unlock the Adjust Nut by pulling the Lock Nut back and lock it safely, as shown.

B) Adjust the phase to your needs by rotating the Adjust Nut in the direction required.

C) When phase has been set, release Lock Nut to keep the Adjust Nut from moving, and to
set the phase safely.
The connectors to the

right do not show the
complete status of se-
ries and sexes available.
The family of Phase
Adjustable Self Locking
Connectors became very T
popular and therefore is
constantly increasing.

Lock Nut —Adjust Nut

Adjusting Phase indd.2014
Adjusting Phase indd.2014
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Fully Closed: 63.0 [2.481"]

Fully Opened: 680 [(2.677"] P/N 2015_LC01_02

®18.0 [.709"]

7.94 {5/16")

Hex. Phase Adjustable Self

1 SMA Locking Cable Connectors
——%«[—-’——-! Male of Type SMA, straight for

"~ \wirerstes | CabIE Type 100

% 3 Places
2 Across Flats .
K 12.0 (4727 Phase Adjustment:
nurled per

DIN 82-RGE 1.0 100° @ 18 GHz
Fully Closed: 82.8 [3.261"]
Fully Qpened: 95.9 [3.777"] P/N 2015-LC03-02
Wire Holes 218 [.709"]

Phase Adjustable Self Lock-
ing Cable Connectors of
A s e s W : B Type SMA straight for

I c Cable Type 100

3 Places

2 across flats Hex. 14 [551") Hex. 19 17487) Phafe Adjustment:
12 {472") Cocking Nuf Cocking Naf 280° @ 18 GHz
Fully Closed: 63.3 [2.493"]
Fully Opened: 683 [2.689"] P/N 2090'LC01'02

2 Across Flats
9.0 {354")

2 Across Flats

12.0 (472") Phase Adjustable Self Lock-

+ 14,0 [.551"] ing Cable Connectors of
L4 T \ fl -
_ ) { Type SMA right angle for
Hex. 5/16" Cable Type 100 .
[7.94mm] If you need the phase adjustable connector for another cable? SMA and BMA Coaxial Phase Adjusters
Wire Holes Phase Adjustment: o Please talk to us, maybe there is only a minor change at Models as per table to the left
3 Places Halo 100° @ 18 GHz an existing design needed o Cable Type 100, flexible
 Isyour cable Flexible Cable, or Semi Rigid?
FFulllly uuusej %33 [[23.%%7:]] Frequency Range DC - 18.0 GHz
ully Opened: 76.3 [3.004"

— 1211478 P/N 2315-LC01-02 If you need a phase adjustable connector for another connector | Adjustment see table to the left

28 I — @18.0 [.709"] —y |=—2.10.082% i Se”es’)
i Phase Adjustable Self Lock- — . . .| Impedance 50 Ohms
o 5 ing Cable Connectors of «  QOurengineering team will be happy to listen to the details
g 2 K 5 | ) 1 !% Type BMA straight for of your need and submit a proposal Max. VSWR 1.05 +.008f(GHz2)
5 T s N P N ] *  Engineering and Design is our business :
¥ SRRk / u Cable Type 100 2 g g g Insertion Loss (.1 SQT(f(GHz)))dB
o g R.F. Leakage -80 dBC
o e bil 2 Across Flats Phase Adjustment: 2
o Knurled 12.0 | 472" ° g Temperature Range -65°C to +115°C
DIN 52-R0¢ 10 100° @ 18 GHz 2

114 Spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email: sales@spectrum-et.com ¢ Fax: +49 89 354 80490 « Phone: +49 89 354 804-0 Spectrum Elektrotechnik GmbH ¢ www.spectrum-et.com ¢ Email: sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0H15
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If you need the phase adjustable connector for another cable?

*  Please talk to us, maybe there is only a minor change at
an existing design needed

* s your cable Flexible Cable, or Semi Rigid?

If you need a phase adjustable connector for another connector

series?

»  Qurengineering team will be happy to listen to the details
of your need and submit a proposal

»  Engineering and Design is our business

TNC Coaxial Phase Adjusters
Models as per table to the right

Cable Type

100, flexible

Frequency Range

DC -18.0 GHz

Adjustment see table to the left
Impedance 50 Ohms

Max. VSWR 1.05 + .008f(GHz)
Insertion Loss (.1 SQT(f(GHz)))dB
R.F. Leakage -80 dBC
Temperature Range -65°C to +115°C

Adjusting Phase indd.2014
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Customer Phase Adjustable Connectors

Fully Closed: 53.7 [2.114"]
Lacking Nut  Fully Opened: 58.7 [2.311"]

19.9 [.781"]

$18 [.709"]

Knurled per
N8

REF.PLANE

P/N 4090-LC01-02
P/N 4090-LC02-02

Phase Adjustable Self Lock-
ing Cable Connectors of
Type TNC right angle
Cable Type 140

Knurled per
DIN 82-RGE 1.0

14.3 (9/16")
ex.

REF.PLANE
%a{e

2 Across Flats WiE?chglses e Phase adjustment:
100° & 108° max.
Fully Closed: 66.4 [2.602"] =
Locking Nut  Fully Opened: 77.9 [3.042"] ‘E P/N 4090-LC03-02
N N &
N — = Phase Adjustable Self Lock-
= N ing Cable Connectors of
b~

Type TNC right angle

Cable Type 140
Phase adjustment:
240° max.

Wire Holes
3Pl

Fully Closed: 70.0 [2.756"] =
Locking Nut Fully Opened: 83.1(3.272"] =
— =
= I™ =
S —
= N
@
ke 14.3 (9/16")
ex,
Knurled per
DIN

REF.PLANE
“_TNC

P/N 4090-LC04-02

Phase Adjustable Self Lock-
ing Cable Connectors of
Type TNC right angle
Cable Type 140

Phase adjustment:
280° max.

P/N 4015-LC03-02

Phase Adjustable Self Lock-
ing Cable Connectors of
Type TNC straight

Cable Type 100

Phase adjustment:
100° max.
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Customer Phase Adjustable Connectors J‘HH”HH pectrum

EI ektrotechnik GmbH

Phase Adjustement not at the connectors, but
somewhere in the Cable Assebly

The Problem: Long Cable assemblies are being pulled in a system,
e.g. in an aircraft. After installation the phase has been changed and needs
to be adjusted. As there is no room for phase adjustable connectors at the
cable ends the customer has the option to decides about a location where a
phase adjuster can be installed in the cable.

Lock Nut Adjust Nut

s

—-82.4 [3 244 min———=
88.0 [3.464] max.

P/N LS-0018-K100, used on Type 100 cable

H18 Spectrum Elektrotechnik GmbH « www.spectrum-et.com « Email; sales@spectrum-et.com « Fax: +49 89 354 80490 « Phone: +49 89 354 804-0
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Double Ridge Wavegnides

Dresigna-
tin
WRIN)
200 - Th 24
50 - D24
A50 - D36
T5 - D24

- T

Waveguide Freguency

ol

D20
nasn
nisi
D475y

sl

o - Tl @poso
ol s

W VI((-

".J\

(GHz) &
o

200150
k]
XS0 - 1240
4.75 - 1100
S.000 - 18,00

.50 - 15,00
7.50 - 18.00
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Our other Products
Coaxial Delay Lines

manufactured to customer’s specifications

ezt  Hermetically
lninovation i N2l 2
‘lj’;i!:},’iii\[i . { '1‘ Sea]ed

T IITEERIITE

TNCand N BFJ & 4-H-Flg.

with & without venting holes, as used at Test Chambers

80905 Munich, Germany P.O. Box 450533
Telephone: +49-89-3548-040 Facsimile: +49-89-3548-0490
WWW.SPECTRUM-ET.COM Email: sales@spectrum-et.com
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JilSpectram |l||Spectrum

Engineering Perfection
Stncving for Exvcellence Developing
Exploning wew Methads PR 2 weeded

W.S’amm e e

when qualiny Is needed ]

oy =
DC to 40 GHz

e . : ] Cable Assemblies
4 : DC to 71 GHz

N=mmOCRY REC D= =D MR -

asc- Adjusters
DC to 63 Gz

Tte 155° angled
Telephone: +49-89-3548-040

"Il“mm Hiektroteohmk cmbH  when Quality is needed
Fax: +49-89-3548-0490

80905 MlllllCh, Germally P.O. Box 450533 Email: Sales@Spectrum-ef.com l\_? ..' N @:ﬁ;’
Telephone: +49-89-3548-040 Facsimile: +49-89-3548-0490 www.spectrum-et.com P B

www.spectrum-et.com * Email: Sales@Spectrum-et.com
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Largest Variety
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Eine Grain Equalizers
andiGainfAmplitudelEqualizers

T e Our other Products

Elektrotechnik GmbH
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Push-Ons?

Push - On Conhectors do fit all
standrd SMA N TNC 7116

PEIektmlnchnlk GmbH .

Adjusting Phase indd.2014
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Sales Representatives

Czech Republic
Abditus Sp. z 0.0.

ul. Gubinska 8/62
54-434 Wroclaw - Poland

Contact: Mr. Thomas Luszpinski
Phone: +48 71-75-034-64

Fax: +48 71-72-313-45

E-mail: info@abditus.pl

Web Page: www.abditus.pl

|||| |||||| pectrum
EI ektrotechnik GmbH

Italy
Selint S.r.l.

Via del Fontanile Anagnino 50/52
00118 Roma (Rome) - Italy

Contact: Mr. Roberto Mazza

Phone: +39-679-841-028 / 679-841-418
Fax: +39-679-845-609

Email: info@selint.it

Web Page: www.selint.it

France
Elhyte

8B—10 Rue du Bois Sauvage
at
91000 Evry - France

Contact: Mr. David Duval
Phone: Tel: +33 (Of 171 63 14 30
Fax: +33-01-690-150-75
E-mail: commercial@elhyte.fr
Web Page: www.elhyte.fr

Poland
Abditus Sp. z 0.0.

ul. Gubinska 8/62
54-434 Wroclaw - Poland

Contact: Mr. Thomas Luszpinski
Phone: +48 71-75-034-64

Fax: +48 71-72-313-45

E-mail: info@abditus.pl

Web Page: www.abditus.pl

|||| |||||| pectrum
Elsktrolechmk GmbH

UK
Microtek Components Ltd

Unit 25 Kingfisher Court
Hambridge Road
Newbury, Berkshire, RG14 5SJ

Contact: Mr. Abdrew Sanders; Mr. Rob Valentine
Phone: +44 (0)1635 522292

Fax:  +44 (0)1635 524174

Email: rob@microtekcomps.co.uk

Web:  www.microtekcomps.co.uk

Sales Representatives

Hungary
Abditus Sp. z 0.0.

ul. Gubinska 8/62
54-434 Wroclaw - Poland

Contact: Mr. Thomas Luszpinski
Phone: +48 71-75-034-64

Fax: +48 71-72-313-45

E-mail: info@abditus.pl

Web Page: www.abditus.pl

Slovakia
Abditus Sp. z 0.0

ul. Gubinska 8/62
54-434 Wroclaw
Poland

Contact: Tomasz Luszpinski
Phone: +48 71 750 3464
Fax: +48 71723 1345
E-mail: info@abditus.pl

Israel

IMC Microwave industries Ltd.
LEADING RF & MICROWAVE OEM

6 Nahshon st.
Petach-Tikva, 4927795
Israel

Contact: Mr. Eshel Ayalon
General Manager

Tel: 972-3-9300464

Fax: 972-3-9342056

Email: eshel@imc-mw.co.il
URL: www.imc-mw.com

Spain
ERCOMS Solutions S.L.

Calle Luis Barahona de Soto
6-Bloque 3, 2-B
29004 Malaga, SPAIN

Contact: Mrs. Estefania Ruiz
Phone: +34 (0)655 - 256 776
eMail: estefania@ercoms.es
URL: www.ercoms.es
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Sales Representatives

Centre frequency Technical Marketing

PO Box 229

125 South Pensylvania Ave.

Centre Hall, PA 16828, USA

Representative for all Spectrum products in the
following mentioned cities/territories in the Unit-
ed States:

- Pennsylvania

- Southern New Jersey

- Delaware

Contact: Richard P. Whitman

Phone: +1 814 - 364 9867

eMail: rwhitman@cf-tm.com

pectrum

EI ektrotechnik GmbH

s

WILSON CO.

PO Box 466

Towaco, NJ 07082, USA

Representative all Spectrum products in the fol-
lowing mentioned cities/territories in the United
States:

- New York

- Northern New Jersey

- Connecticut

Contact: George Wilson

Phone: +1 973 - 335 3550

Fax:  +1973 - 3353980

eMail: gwwilsonco@aol.com

We are looking for additional Representatives in the USA
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Sales Representatives

Asia

Shanghai Fintest Technology Development Co., Ltd.
Room A1216, Tomson Centre

No0.188 Zhang Yang Road

201318 Shanghai, CHINA

Representative and Distributor for all Spectrum prod-
ucts in the following mentioned cities/territories in
China:

- Shanghai

- Nanjing (province of Jlan%su)
- Chengdu (province of Sichuan)

- Kanton (province of Guangdong)

Contact: Mr. Henry Yu, Mr. Benson Liu
Phone: +86 (0)21 - 6838 0250

Fax: +86 (0)21 - 6838 0251

eMail:  sales@fin-test.com

URL:  http://www.fin-test.com/EN/

Shenzhen Unibetter Electronics Co. Ltd.
Room 2008-2015, Fu Ji Park Building

No. 1008, Bu Ji Road Luo Hu District
518003 Shenzen, Guandong CHINA

Representative and Distributor for all Spectrum prod-
ucts, but only in cities and territories not mentioned at
the other Chinese reps.

Contact: Mrs. Cissie Liu

Phone: +86 (0)755 2542-9125, Exit:606
Fax: ~ +86 (0)755 - 2542 9135

eMail: sales@unibetter-ic.com

URL:  http://www.unibetter-ic.com

CH

Shenzen Hanlunda Industrial Co., Ltd.
Rm USTV, 11/F., Block A, Fortune Plaza
No.7002 Shennan Road, Futian District
518040 Shenzen,CHINA

Representative and Distributor for all Spectrum prod-
ucts in the following mentioned cities/territories in
China:

- Province Anhui

- Beijing

- Province Hebei

Contact: Mr. John Yu

Phone: +86 (0é)755 8302 1316, 8302 1690, 8287 9200
Fax: +86 (0)755 - 8302 1987

eMail: john@hanlunda.com

URL: ttp://www.hanlunda.com

INA:

ShangHai HangOu Mechanical And Electrical
Equipment Co. Ltd

Room 905, Building No.1, Guoson Centre

Lane 388, Zhongjlan Road

200062 Shanghal CHINA

Distributor only for Spectrum Tools

Contact: Mrs. Lisa Zou

Phone: +86 (0)21 - 5108 5161, +86 (0)21 - 5239 1901
Fax: ~ +86 (0)21 - 5187 0910, +86 (0)21 - 5239 1837
eMail: sales@shhanﬂou .com, sales@s hangou.com.cn
URL:  http://www.s hangou com, http://www.
shhangou.com.cn

INDIA
Deltronic Marketing Corporation

DMC Centre
49 Entrenchment Road
Secunderabad 500 026, INDIA

Contact: Mr. Dev Kushlani

Phone: +91 (0)40 - 2773 1530, 2773 2993
Fax: +91 (0)40 - 2773 2864, 2773 1248
eMail: dk@deltronic.in

URL: http://www.dmcindia.in

JAPAN

AmTechs Corporation

5-20-16, Kyodo, Setagaya-ku
Tokyo 156-0052, JAPAN

Contact: Mr. Ken Satoh
Phone: +81 (0)3 - 5450 5311
Fax: +81 (0)3 - 5450 5312
eMail: rf@amtechs.co.jp K
URL: http://www.amtechs.co.jp

Dimensions shown are Inches over M|II|meters or vice versa. Standard units have stamless finish (Iast 2 dlglts of the P/N are - 02) Interfaces are per DIN 47 223,

Spectrum Elektrotechnlk GmbH . wwwspectrum -et.com ¢ Emall sales@spectrum et com e Fax +49 89 354 80490 Phone +49 89 354 804 0 K5



lSpectrum Spectrum

Elektrotechnik GmbH

EI ektrotechnik GmbH

Asia

MALAYSIA SOUTH KOREA
Wiselink Technolgy SDN BHD UNIWAVES
12 Jalan Mutiara Emas 5/14, Taman Mount Austin Suite 16-231 International Distribute Complex
81100 Johor Bahru, Johor, MALAYSIA LSro92 Anyang

14117 KOREA
Phone: +607 - 3556 116
Fax: +607 - 2875 233 Contact: Mr. J.C. Kim _ - _
eMail: wmsales@wiselink.com.sg Phone: +82 (31) - 427 82 69 : ; 4 '
URL:  http://www.wiselink.com.sg Fax: +82 (31) - 427 82 68 '

eMail:  jckim@uniwaves.co.kr

RUSSIA THAILAND

NKT ZAO Wiselink Technology (Thailand) Co., Ltd.
Dolgorukovskaya 40, Building S

127006, Moskow, RUSSIA 292/11 Moo 4, Taladbangkhen, Laksi

Bangkok 10210, THAILAND

Contact: Mr. Alexey Gavrilov
Phone: +7 (495) - 787 05 50
Fax: +7 (495) - 787 77 82
eMail: info@nkt-rf.ru

URL:  http://www.nkt-rf.ru

Phone: +66 (0)2 - 552 52 07

Fax: +66 (0)2 - 552 89 91

eMail:  wtsales@wiselink.com.sg
URL: http://www.wiselink.com.sg

SINGAPORE
Wiselink Technology PTE Ltd. (HQ)

629 Aljunied Road
# 07-05 Cititech Induatrial Building
Singapore 389838, SINGAPORE

Contact: Mr. Robert Lim, Managing Director
Phone: +65 - 674 660 66

Fax: +65 - 674 660 77

eMail: sales@wiselink.com.sg

URL:  http://www.wiselink.com.sg

Dimensions shown are Inches over Mllllmeters or vice versa. Standard units have stamless finish (Iast 2 dlglts of the P/N are - 02) Interfaces are per DIN 47 223,
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General Terms and Conditions @’

Ordering

Please include both, Spectrum Elektrotechnik
GmbH part number, and a description of the item(s)
ordered. If special features are required, describe them
as completely as possible and include an engineer-
ing sketch. Orders may be placed directly with the
factory in Munich or with any authorized Spectrum
Elektrotechnik GmbH Representative. Minimum
Factory Order is 150 Euro.

Acceptance of Orders

All orders are subject to acceptance at the discretion
of the factory and with an Order Acknowledgment
from Spectrum Elektrotechnik GmbH.

Terms

Upon approval of credit, payment is due Net 30
days from date of invoice. Late payments are sub-
ject to a 1.5 % monthly charge on past due balances.

Shipments

Spectrum Elektrotechnik GmbH ships via the most
expedient reliable carrier. Shipment F.C.A. or
F.O.B., Spectrum Elektrotechnik GmbH plant,
will be sent freight prepaid and billed unless
other prior arrangements are made. Spectrum
Elektrotechnik GmbH will use any acceptable method
of delivery specifically requested by customer.

Damaged Materials/Shortages

All orders should be inspected upon receipt for
both completeness and to insure receipt of materials

in proper condition. All claims for shortages must be
made within thirty (30) days after date of shipment of
material from Spectrum Elektrotechnik GmbH plant.
Title to goods passes to the Buyer upon delivery to the
carrier and risk

of loss or damage shall thereafter rest with the
Buyer. Claims for damage or loss while material is
in transit

must be made against the carrier by the Buyer.

Warranty

Spectrum Elektrotechnik GmbH warrants products of its
manufacture to be free from defects in material and work-
manship under conditions of normal use. If, within one year
after delivery of the original owner and after prepaid return
by the original owner, any Spectrum Elektrotechnik GmbH
productis found to be defective, Spectrum Elektrotechnik
GmbH shall, at its option, repair or replace said defective
item. This warranty does not apply to products which have
been disassembled, modified or subjected to conditions
exceeding the applicable specifications or ratings.

Cancellation

Cancellation of, or changes to an order
acknowledged by Spectrum Elektrotechnik GmbH
are accepted only upon terms that protect Spectrum
Elektrotechnik GmbH against loss.

Returns

Excess or unused material cannot be returned for
credit without factory authorization. Such material
is subject to a handling charge of not less than 15
% upon return and inspection of material atthe
factory. In no case will Spectrum Elektrotechnik
GmbH authorize return of material beyond ninety
(90) days after shipment from the factory. Credit
for returned material is issued by Spectrum
Elektrotechnik GmbH only to the original
purchaser. Freight charges for returned material is
the responsibility of the Buyer.

Defective Material

Claims for defective material or workmanship are
subject to verification by Spectrum Elektrotechnik
GmbH Quality Control, and must have prior factory
authorization. Upon verification, Spectrum
Elektrotechnik GmbH reserves the right to repair or
replace, as deemed necessary.

Prices / Specifications

Unless otherwise specified, prices quoted are F. O.

B. Spectrum Elektrotechnik GmbH plant. Both prices
and specifications are subject to modification without
prior notice.

Patent and Trademark Indemnity

Buyer agrees at Buyer's expense to protect and
defend Seller against any and all claims of patent

or trademark infringement arising from Seller's
compliance with Buyer's designs or specifications or
instruction and to hold Seller harmless from all losses,
damages, costs and expenses attributable to any

such claim or claims. Seller shall have the right to
approve or disapprove counsel designated by Buyer
to defend such claims.

Spectrum Elektrotechnik GmbH reserves the right to make
design changes without notice on any of its products and
without any obligation to make same or similar changes
to items previously purchased. Inno event does Spectrum
Elektrotechnik GmbH assume liability for installation
labor or for consequential damages. This warranty is the
extent of the obligation or liability assumed by Spectrum
Elektrotechnik GmbH with respect to its products, and no
other warranty or guarantee is either expressed or implied.

&
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Catalogues

Adjusting Phase indd.2014
Adjusting Phase indd.2014
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Spectrum Electrotechnik GmbH is a leading
manufacturer of RF and Microwave Components
in the Frequency Range of DC to 71.0 GHz. The
products are published in seven individual cata-
logs and one Product Portfolio, showing detailed
information and comprehensive data.

Adapters,
DC - 70 GHz, 50 Ohms

Between Series)
Hermetically Sealed Adapters
High Power Adapters
Push-On Adapters

_ Waveguide to Coax Adapters

Cable Assembilies,

DC - 70 GHz, 50 Ohms

ANA Test Cables

Flexible Cable Assemblies
Low Loss Cable Assemblies
Phase Stable Cable Assemblies
Semi Rigid Cable Assemblies
(Dia. 0.34" to 1")

Circulators and Isolators
Connectorized Isolators and
Circulators

Drop In Isolators and Circulators
Lumped Design Isolators

Handbook

Connectors,

DC - 70 GHz, 50 Ohms
Blind Mate Connectors
Coaxial Connectors
High Power Connectors
Multi Pin Connectors
Push-On Connectors

Coaxial Adapters (In Series and

Thett Hﬂﬂdbﬂuk

Adjusting Phase

DC - 63 GHz, 50 Ohms
Phase Adjustable Connectors
Phase Adjustable Adapters

Quick Connections,

DC to 65 GHz, 50 Ohms

Blind Mate Connectors

Multi Coax Connections,

SQ-, TQ-, 1Q-, BQ-, CQ-, and
RQ-Series,

Push - On Adapters, Connectors,
and Push-On Cable Assemblies

Test Necessities and Accessories,
DC - 71 GHz, 50 Ohms

LRL, TRL Calibration and
Verification Kits

ANA Cable Assemblies

Torque Wrenches

Interface Gauges

Calibration Kits

Terminations

Adjusting Phase

DC - 63 GHz, 50 Ohms
Phase Adjustable Connectors
Phase Adjustable Adapters

Product Portfolio

Coaxial Connectors and Adapters
Multiport Assemblies

Coaxial Delay Lines

Waveguide to Coax-Adapters
Phase Adjusters

Gain Amplitude Equalizers
Cable Assemblies etc.
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