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Spuma_195
Spuma_195-FR-01

Spuma_240
Spuma_240-FR-01

Spuma_400
Spuma_400-FR-01

Spuma_600

Frequency (GHz)

A
tte

nu
at

io
n 

(d
B/

m
)

RG series
Cable type Item no. Impe-

dance (Ω)
Freq. 
(GHz)

Inner conductor Dielectric Braid construction Jacket Diameter  
(mm)

Temperature  
range (°C)

Attenuation @ 
1 GHz (dB/m)

Attenuation @ 
3 GHz (dB/m)

Attenuation @ 
6 GHz (dB/m)

Screening effectiveness
(dB)

Bending 
static (mm) 

Bending 
repeated (mm)

Cable group

RG_178_B/U 22510043 50 1 strand-07 PTFE single screen FEP 1.80 −65 to +165 1.62 – – > 40 (up to 1 GHz) 10 18 U1

RG_316_/U 22510079 50 3 strand-07 PTFE single screen FEP 2.50 −65 to +165 0.87 1.63 – > 38 (up to 1 GHz) 15 25 U2

K_02252_D 22510218 50 6 strand-07 PTFE double screen FEP 3.00 −65 to +165 0.91 1.73 2.65 > 80 (up to 6 GHz) 18 30 U4

RG_400_/U 22510080 50 6 strand-19 PTFE double screen FEP 4.95 −65 to +165 0.48 0.95 1.51 > 81 (up to 6 GHz) 30 50 U11

RG_142_B/U 22510037 50 6 wire PTFE double screen FEP 4.95 −65 to +165 0.46 0.88 1.36 > 85 (up to 6 GHz) 30 50 U9

RG_393_/U 22511430 50 6 strand-07 PFA double screen FEP 9.90 −65 to +165 0.3 0.69 1.20 > 81 (up to 6 GHz) 60 100 U33

Enviroflex
Cable type Item no. Impe-

dance (Ω)
Freq. 
(GHz)

Inner conductor Dielectric Braid construction Jacket Diameter  
(mm)

Temperature  
range (°C)

Attenuation @ 
1 GHz (dB/m)

Attenuation @ 
3 GHz (dB/m)

Attenuation @ 
6 GHz (dB/m)

Screening effectiveness
(dB)

Bending 
static (mm) 

Bending 
repeated (mm)

Cable group

EF_178 23010656 50 3 strand-07 SPEX single screen RADOX® 1.84 −40 to +105 1.63 3.11 – > 40 (up to 3 GHz) 5 20 U1

EF_178_D 23030426 50 6 strand-07 SPEX double screen RADOX® 2.45 −40 to +105 1.63 3.08 4.72 > 60 (up to 6 GHz) 5 20 X1

EF_316 23009565 50 3 strand-07 SPEX single screen RADOX® 2.54 −40 to +105 0.97 1.86 – > 38 (up to 1 GHz) 5 30 U2

EF_316_D 22512281 50 6 strand-07 SPEX double screen RADOX® 3.16 −40 to +105 0.90 1.72 2.65 > 80 (up to 6 GHz) 5 30 U4

EF_400 22512280 50 6 strand-19 SPEX double screen RADOX® 5.00 −40 to +105 0.57 1.08 1.65 > 70 (up to 6 GHz) 10 40 U11

EF_142 22512168 50 6 wire SPEX double screen RADOX® 5.00 −40 to +105 0.54 1.07 1.7 > 75 (up to 5 GHz) 25 50 U9

EF_393 22512282 50 6 strand-07 SPEX double screen RADOX® 10.05 −40 to +105 0.29 0.65 1.11 > 78 (up to 3 GHz) 30 100 U33

Foam line – flexible, low-attenuation cable

Spuma series
Cable type Item no. Impe-

dance (Ω)
Freq. 
(GHz)

Inner conductor Dielectric Braid construction Jacket Diameter  
(mm)

Temperature  
range (°C)

Attenuation @ 
1 GHz (dB/m)

Attenuation @ 
3 GHz (dB/m)

Attenuation @ 
6 GHz (dB/m)

Screening effectiveness
(dB)

Bending 
static (mm) 

Bending 
repeated (mm)

Cable group

Spuma_195 84151727 50 6 wire SPE tape/braid PE 4.95 −40 to +85 0.39 0.70 1.00 > 90 (up to 6 GHz) 12.5 50 X27

Spuma_195-FR-01 85021562 50 6 wire SPE tape/braid LSFH 4.98 −40 to +85 0.39 0.70 1.02 > 90 (up to 6 GHz) 10.0 40 X27

Spuma_240 84151737 50 6 wire SPE tape/braid PE 6.15 −40 to +85 0.26 0.48 0.69 > 90 (up to 6 GHz) 19.0 60 X28

Spuma_240-FR-01 85021563 50 6 wire SPE tape/braid LSFH 6.17 −40 to +85 0.26 0.48 0.69 > 90 (up to 6 GHz) 14.0 53 X28

Spuma_400 84102703 50 6 wire SPE tape/braid PE 10.3 −40 to +85 0.13 0.24 0.35 > 90 (up to 6 GHz) 25.0 100 U30

Spuma_400-FR-01 84132035 50 6 wire SPE tape/braid LSFH 10.3 −40 to +85 0.13 0.24 0.35 > 90 (up to 6 GHz) 25.0 100 U30

Spuma_500-FR-01 85021564 50 6 wire SPE tape/braid LSFH 12.8 −40 to +85 0.11 0.20 0.29 > 90 (up to 6 GHz) 34.0 130 X31

Spuma_600 84151738 50 6 wire SPE tape/braid PE 15.0 −40 to +85 0.09 0.16 0.24 > 90 (up to 6 GHz) 38.0 152 X29

Spuma_500-FR-01
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HUBER+SUHNER is a leading global provider of RF connectors, adaptors, and 
resistive components. We offer a wide range of standard connectors and appli-
cation specific solutions. With our experience, product knowledge and applica-
tion know-how we support customers with application specific solutions.

Within the standard connector series like SMP, SMA, BNC, TNC,  N and others, 
we provide a comprehensive range of connectors for different applications.
We constantly refine our product portfolio with new and innovative solutions. 
HUBER+SUHNER has set market standards with board-to-board connectivity 
solutions like MMBX and MBX and with connectors with quick-lock mating 
mechanisms like QMA and QN.

Additionally HUBER+SUHNER supports its customers worldwide with application 
engineers to help customers select the right product for each specific application. 
The success of HUBER+SUHNER is based on high quality products, design-in 
support, and expertise in RF technology. We are your partner for RF connectivity 
solutions. Please find more product details on our website or in our RF coaxial 
connectors general catalogue or in our Resistive components catalogue.

RF connectors, adaptors and resistive components
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Board-to-board connectors

Microminiature connectors	

HUBER+SUHNER is a leading global provider of radio-frequency connectors for the trans-
mission of analogue and digital signals and has many years of experience in the enginee-
ring and production of coaxial connectors. In addition to a broad selection of standard 
connectors for a wide range of different applications, customer-specific solutions for the 
following connections are also developed and manufactured

Low profile, high performance ultra low loss microwave cable assemblies

•	Frequency range up to 50 GHz  
•	Triple shielded for high isolation
•	Eliminates need for costly right angle connectors
•	Direct replacement for 0.141 inch semi-rigid cables

Adaptors

Connector overview

The RF adaptor assortment covers all commercially available RF interfaces and configura-
tions, frequency, and return loss specification. Any RF coaxial adaptor can be modified to 
fit specific applications.

HUBER+SUHNER connectors are especially developed for board-to-board and board-to-
module RF interconnections. In addition to the board-to-board portfolio, HUBER+SUHNER 
provides the highest flexibility for current and future radio module applications.

Ultra low profile, high performance, microwave coaxial cable assemblies

•	Frequency range up to 90 GHz  
•	Triple shielded for high isolation
•	Direct replacement for 0.047 inch semi-rigid cables
•	Guaranteed 10 lbs (45 N) pull force 

Precision multicoax connectors

Attentuators, terminations and DC blocks

The comprehensive range of high-quality radio frequency attenuators, terminations, and 
DC blocks is based around the varying needs of test and measurement applications.
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Series Coupling mechanism Frequency range

BNC bayonet 4 GHz

MCX snap-on 6 GHz

MMCX snap-on 6 GHz

7/16 screw-on 7.5 GHz

QN quick-lock 11 GHz

TNC screw-on 11 GHz

4.3-10 screw-on/quick-lock 12 GHz

MMBX snap-on 12.4GHz

N screw-on 18 GHz

QMA quick-lock 18 GHz

SMA screw-on 26.5 GHz

PC 3.5 (3.5 mm) screw-on 26.5 GHz

SK (2.92 mm) screw-on 40 GHz

SMP snap-on 40 GHz

PC 2.4 (2.4 mm) screw-on 50 GHz

PC 1.85 (1.85 mm) screw-on 65 GHz

MMPX snap-on 65 GHz

SMPM/SMPM-T screw-on/snap-on 65 GHz

Connectors – Overview
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Precision multicoax connectors

Typical electrical data Testing condition MXP 50 performance MXP 40 performance MXP 18 performance

Operating range/ 
data rate

up to 50 Gbps up to 40 Gbps up to 18 Gbps

Frequency range DC up to 50 GHz DC up to 40 GHz DC up to 18 GHz

Impedance 50 Ω 50 Ω 50 Ω

Return loss mated condition  ≥ 20 dB up to 22.5 GHz 
≥ 15 dB up to 50 GHz

≥ 20 dB up to 22.5 GHz 
≥ 12 dB up to 40 GHz

≥ 20 dB up to 18 GHz

Insertion loss Multiflex 53-02

Cross-talk at PCB transition ≤ −40 dB up to 40 GHz 
≤ −35 dB up to 50 GHz

≤ −40 dB up to 40 GHz ≤ −40 dB at 18 GHz

Typical mechanical data Testing condition MXP 50 performance MXP 40 performance MXP 18 performance

Mating force  
(per single channel)

max. 3.4 N (typical 1.1 N) max. 3.4 N (typical 1.1 N) max. 3.4 N (typical 1.1 N)

Demating force  
(per single channel)

max. 3.4 N (typical 1.1 N) max. 3.4 N (typical 1.1 N) max. 3.4 N (typical 1.1 N)

Durability (matings) MIL-PRF-39012,  
paragraph 4.7.12

> 500 > 500 > 500

Material data  
cable connector

Testing condition MXP 50 performance MXP 40 performance MXP 18 performance

Center contact copper beryllium SUCOPRO® gold plating SUCOPRO® gold plating SUCOPRO® gold plating

Outer contact brass SUCOPRO® gold plating SUCOPRO® gold plating SUCOPRO® gold plating

Insulator PTFE n/a n/a n/a

Body aluminium gold anodised black anodised green anodised

Material data  
PCB connector

Testing condition Typical 
environmental data

MXP 50 performance MXP 40 performance MXP 18 performance

Center contact copper beryllium SUCOPRO® gold plating SUCOPRO® gold plating SUCOPRO® gold plating

Outer contact BZ4 SUCOPRO® gold plating SUCOPRO® gold plating SUCOPRO® gold plating

Body brass SUCOPRO® gold plating SUCOPRO® gold plating SUCOPRO® gold plating

Insulator PEEK n/a n/a n/a

Typical environmental data Testing condition MXP 50 performance MXP 40 performance MXP 18 performance

Temperature range −55 to +85 °C −55 to +85 °C −55 to +85 °C

Thermal aging  
(mated condition)

IEC 60068-2-2, test B 120 °C/260 h 120 °C/260 h 120 °C/260 h

Change of temperature IEC 60068-2-14, test na assembly: 	
−55 to +85 °C 
PCB: 	
−55 to +85 °C

assembly: 	
−55 to +85 °C 
PCB: 	
−55 to +85 °C

assembly: 	
−55 to +85 °C 
PCB: 	
−55 to +85 °C

Vibration IEC 60068-2-6 on request on request on request

Mechanical shock 
(transport)

MIL-STD–202, method 
213, condition I

100 g/6 ms 100 g/6 ms 100 g/6 ms

Damp heat steady state IEC 60068-2-78, test ca. 40 °C/humidity 93 %/ 
96 h

40 °C/humidity 93 %/ 
96 h

40 °C/humidity 93 %/ 
96 h
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Microminiature connectors

SMP

•	Broadband characteristics  
from DC to 65 GHz

•	Excellent return loss
•	Excellent shielding, low 

cross-talk
•	5.08 mm pitch (0.2 inch)
•	Mechanically robust design

MMPX

•	Applications up to 40 GHz. 
•	MIL-SPEC qualified 
•	Provide true compatibility 
•	Guaranteed mechanical  
   performance over the mating 
   life of the connector

SMPM

•	Applications up to 65 GHz. 
•	MIL-SPEC qualified 
•	Available as well for MMPX,  
 	 SMPM-T, and SMP
•	Large portfolio of different 
   PCB mount SMPM 

SMPM-T

•	Applications up to 65 GHz
•	Smallest threaded open source   
   connector on the market
•	Combination of a MIL-STD-348  
   SMPM female interface together  
   with a retractable threaded nut 
•	Centerline-to-centerline spacing  
   of just 5 mm (0.20 in) 

Electrical data MMPX SMP SMPM/SMPM-T

Frequency range DC to 65 GHz DC to 40 GHz DC to 65 GHz

Center conductor resistance
Outer conductor resistance

≤ 5 mΩ 
≤ 2 mΩ

6.0 milliohms max.
2.0 milliohms max.

6.0 milliohms max.
2.0 milliohms max.

DWV 500 Vrms at sea level 335 Vrms at sea level

Insulation resistance ≥ 1 GΩ 5000 megaohms min. 5000 megaohms min.

Corona levels 190 Vrms at 70 000 ft 125 Vrms at 70 000 ft

RF high potential 325 Vrms at 5 MHz 200 Vrms at 5 MHz

RF leakage 40 dB max. at DC to 65 GHz 80 dB max. at 3 GHz
65 dB max. at 3 to 26.5 GHz

80 dB max. at 3 GHz
65 dB max. at 3 to 26.5 GHz

Magnetic permeability < 2 Mu < 2 Mu

VSWR 1.35:1 to 26.5 GHz
1.5:1 to 40 GHz

1.1:1 to 26.5 GHz
1.3:1 to 65 GHz

Insertion loss 0.06 √f in GHz  
(non-hermetic connectors)
0.12 √f in GHz   
(hermetic connectors)

0.05 + 0.04 √f in GHz  
(non-hermetic connectors)
0.12 √f in GHz  
(hermetic connectors)

Mechanical data SMP SMPM

Center contact retention 
(captivated designs)

1.5 lbs (6.672 N) min. 1.5 lbs (6.672 N) min. 

Durability – full dentent
Durability – smooth bore

100 cycles min. 
1 000 cycles min.

100 cycles min. 
1 000 cycles min.

Force to engage – full detent 
Force to engage – smooth bore

15 lbs (66.723 N) max.
2 lbs (8.896 N) max.

 3.5 lbs (15.569 N) typical
 1.5 lbs (6.672 N) typical

Force to disengage – full detent
Force to disengage – smooth bore 

5 lbs (22.241 N) min.
 0.5 lbs (2.224 N) min.

5 lbs (22.241 N) typical
1.5 lbs (6.672 N) typical

Environmental data SMP SMPM

Temperature range −65 to +155 °C −65 to +165 °C −65 to +165 °C
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Board-to-board connectors

MBX

•	Very high axial float –  
best in class

•	High output power
•	Excellent return loss values
•	Smallest board-to-board  

distances in class

MBX 2nd generation

•	Very high axial float –  
best in class

•	Excellent return loss values
•	Smallest board-to-board 

distances in class

MFBX

•	Medium float
•	Low cost
•	Very good board-to-board 

shielding
•	Small board-to-board  

distances

MMBX

•	Very high frequencies –  
best in class

•	Very good return loss values
•	Smallest board-to-board 

distances in class

Characteristics MBX and MBX2nd MFBX MMBX SMP SMPM

Frequency range DC to 6 GHz DC to 3.5 GHz DC to 12.4 GHz DC to 40 GHz DC to 65 GHz

Axial float (misalignment) ± 1.2 mm ± 0.8 mm ± 0.3 mm ± 0.25 mm ± 0.25 mm

Radial float (misalignment) ± 0.6 mm  
(at 13 mm b-to-b distance) 
± 1.0 mm  
(≥ 18 mm b-to-b distance)

± 0.8 mm ± 0.4 mm  
(at 6.7 mm b-to-b distance)

± 0.25 mm  ± 0.25 mm 

Min. board-to-board distance 13 mm 13 mm 6.7 mm 11.07 mm 8.93 mm

Min. panel-to-board distance < 13 mm 
depending on connector

< 13 mm 
depending on connector

4.63 mm 5.97 mm 5.58 mm

Min. panel-to-panel distance < 13 mm 
depending on connector

< 13 mm 
depending on connector

2.56 mm 0.87 mm 2.23 mm

Power at room temperature,  
at 2.4 GHz

typical 260 W (MBX)
typical 240 W (MBX2nd)

typical 130 W typical 260 W 

SMPM SMP

•	Ultra high frequency range    
(DC to 65 GHz)

•	MIL-STD-348 qualified
•	Various detent options
•	Custom ganged connection 

options available
•	Smallest pitch distance and  

envelope
•	Smallest board-to-board 

distances
•	True 65 GHz board-to-board 

solution

•	Ultra high frequency rance 
(DC to 40 GHz)

•	MIL-STD-348 qualified
•	Various detent options
•	Rugged and reliable
•	Most widely used board-to-

board connector in the 
market

•	Small board-to-board 
distances
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PC 1.0 adaptors

HUBER+SUHNER PC 1.0-to-PC 1.0 adaptors are precision 
test components for use in microwave applications of up to  
110 GHz. 

The adaptors feature optimum return loss and insertion loss, 
excellent mechanical stability and extreme reliability. The 
HUBER+SUHNER PC 1.0 complies with the IEEE standard 
287™-2007 (Annex J).

Key characteristics
•	Broadband characteristics from DC to 110 GHz
•	Excellent return loss
•	Very low insertion loss
•	Robust design
•	Phase matched within the series
•	De-embedding data available on request

Product portfolio within series (PC 1.0-to-PC 1.0)
•	Adaptor jack/jack (31_PC1-50-0-1/111_UE, 85031727)
•	Adaptor plug/plug (32_PC1-50-0-1/11-_UE, 85031743)
•	Adaptor plug/jack (33_PC1-50-0-1/11-_UE, 85031288)

80 GHz coaxial-to-PCB all-in-one solution

The unique HUBER+SUHNER 80 GHz solution features a true 
80 GHz coaxial-to-PCB transition with superb electrical per-
formance combined with an easy snap connection mechanism 
to the PCB. The broadband characteristics, excellent electrical 
performance and easy handling facilitate high-end measure-
ment setups for high-speed digital testing and RF testing.

The solution is composed of field-tested standard MMPX snap 
connectors on the PCB side coupled with an MMPX male-to-
PC 1.0 female adaptor. The adaptor and test equipment are 
linked using a HUBER+SUHNER Astrolab 1 mm male-to-male 
cable assembly.

HUBER+SUHNER MMPX is a HUBER+SUHNER proprietary 
standard, the HUBER+SUHNER PC 1.0 complies with IEEE 
Standard 287™-2007 (Annex J).

Key characteristics
•	Broadband characteristics from DC to 80 GHz
•	Excellent return loss
•	Easy handling
•	De-embedding data available on request

Recommended PCB connectors
•	82_MMPX-S50-0-2/111_NM, 84096711  
	 (blister tape, 10 pcs)
•	82_MMPX-S50-0-2/111_NM-1, 84096752  
	 (reeled blister tape, 750 pcs)
•	92_MMPX-50-0-1/111_NM, 84009138  
	 (blister tape, 10 pcs)
•	92_MMPX-50-0-1/111_NM-1, 84009140  
	 (reeled blister tape, 500 pcs)
•	96_MMPX-50-0-2/111_NM-1, 84093961  
	 (blister tape, 10 pcs)
•	96_MMPX-50-0-2/111_NM, 84093966  
	 (reeled blister tape, 750 pcs)
•	96_MMPX-50-0-3/111_NM-1, 84099981  
	 (blister tape, 10 pcs)
•	96_MMPX-50-0-3/111_NM, 84099988  
	 (reeled blister tape, 450 pcs)

Required adaptor
•	33_MMPX-PC1-50-1/111_NE, 85031764  
	 (single packaging)

Recommended assemblies
•	Steel-flex, 32061E-29840-29840-6, 110 GHz  
	 (single packaging)
•	Microbend 1R-6, 85 GHz  
	 (single packaging)
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Adaptors – Overview

HUBER+SUHNER is manufacturing a wide range of adaptors in various configurations such as within series or between series, 
straight or angled designs, and some with panel mount features. They are classified according to their typical intended applica-
tions, each of which requiring specific properties. There are four major groups: standard, precision, low passive intermodulation 
(PIM), and quick-mate adaptors.

Features
•	Outstanding low intermodulation  

performance
•	Excellent electrical contacts
•	Non-magnetic materials

Benefits
•	For precision laboratory measurements
•	High repeatability and accuracy

Adaptors can be custom designed according to your specific application requirements:
•	Between/in-series adaptors
•	Stainless steel, beryllium copper, brass materials
•	Gold, passivated, SUCOPRO©, SUCOPLATE© platings

Standard adaptors

Precision adaptors

Low PIM adaptors

Hermetically sealed adaptors

Custom adaptors

Features
•	Wide range of different configurations
•	Appropriate materials

Features
•	Precision interfaces
•	Excellent electrical performance
•	Premium base materials and platings

Features
•	Glass-fired seal
•	100 % tested
•	Wide temperature range

Benefits
•	Most common interfaces available
•	Accurate transitions
•	Effective and reliable interconnection  
   solutions

Benefits
•	High reliability
•	Repeatable intermodulation measurements

Benefits
•	Hermetically sealed feed-thru
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SMPM-T MMBX MMCX MCX MMPX SMPM PC 1.85 SMP PC 2.4 SK  
(2.92 mm  
standard)

PC 3.5 SMA QMA N

Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack

SMPM-T Plug 80317870 80362561 Plug SMPM-T

Jack Jack

MMBX Plug 23004934 23004937 Plug MMBX

Jack 23004935 23004933

84008370 6)

84076178 6) Jack

MMCX Plug 84047711 22658202 22658203 Plug MMCX
22645967 22645970

Jack 22645960 22658204 22658201 Jack
22645969 22645961

22658868 6)

MCX Plug 22653002 22651600 22651594 22645486 22645487 Plug MCX

Jack 22543558 22651599 22651593 22645488 22645485 Jack

MMPX Plug 84132754 84071648 Plug MMPX

Jack 84132750 84071696 Jack

SMPM Plug 23021824 23032847 Plug SMPM

Jack 23021753 

23021792

23021816 

230218174)

Jack

PC 1.85 Plug 84132750 84132748 84019546 Plug PC 1.85

Jack 84132754 84019546 84132746 Jack

SMP Plug 80318037 80318038 Plug SMP

Jack 80363059 80363059 Jack

PC 2.4 Plug 23004729 23004730 22650021 Plug PC 2.4

Jack 23004731 84008075 22649932 Jack

SK  
(2.92 mm 
standard)

Plug 80317870 84071696 80317861 23021753 80318037 80363059 23004729 23004731 23004727 23004728 Plug SK  
(2.92 mm 
standard)

23021792   

Jack 80362561 84071648 23032847 23021816 80318038 80318039 23004730 84008075 23004728 23004726 Jack
80352644 230218174   

PC 3.5 Plug 22651600 22651599 22644361 22644362 23017489 23017467 22643957 22643958 

22660363 7)

Plug PC 3.5

Jack 22651594 22651593 22644362 22644360 23017488 23017468 22643959 22643960 Jack

SMA Plug 23004934 23004935 22645967 22645969 22645486 22645488 22648730 22648731 84012204 22543916 22660181 Plug SMA
22658202 22658204 22640151 22641119

Jack 23004937 23004933 

84008370 6)

22645970 22645961 

22658868 6)

22645487 22645485 22648731 22648729 84014876 22660180 

22543925

22660178 

22645162 7)

Jack

22658203 22658201 22641119 22640150

QMA Plug 23017489 23017488 84014876 23023199 23023287 23023143 Plug QMA
84034347  7)

Jack 84076178 6) 23017467 23017468 84012204 23023287 23023171 23024265 Jack
84034347 7) 84012029 6)

N Plug 22649932 22643957 22643959 22543916 22660180
22543925

23024265 Plug N

Jack 22650021 22643958

22660363 7)

22643960 22660181 22660178

226451627) 

23023143 Jack

Standard and precision adaptors

00000000 Standard adaptors

00000000
Precision adaptors for test+measurement  
high speed digital testing solutions



HUBER+SUHNER   Test+Measurement 93

SMPM-T MMBX MMCX MCX MMPX SMPM PC 1.85 SMP PC 2.4 SK  
(2.92 mm  
standard)

PC 3.5 SMA QMA N

Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack Plug Jack

SMPM-T Plug 80317870 80362561 Plug SMPM-T

Jack Jack

MMBX Plug 23004934 23004937 Plug MMBX

Jack 23004935 23004933

84008370 6)

84076178 6) Jack

MMCX Plug 84047711 22658202 22658203 Plug MMCX
22645967 22645970

Jack 22645960 22658204 22658201 Jack
22645969 22645961

22658868 6)

MCX Plug 22653002 22651600 22651594 22645486 22645487 Plug MCX

Jack 22543558 22651599 22651593 22645488 22645485 Jack

MMPX Plug 84132754 84071648 Plug MMPX

Jack 84132750 84071696 Jack

SMPM Plug 23021824 23032847 Plug SMPM

Jack 23021753 

23021792

23021816 

230218174)

Jack

PC 1.85 Plug 84132750 84132748 84019546 Plug PC 1.85

Jack 84132754 84019546 84132746 Jack

SMP Plug 80318037 80318038 Plug SMP

Jack 80363059 80363059 Jack

PC 2.4 Plug 23004729 23004730 22650021 Plug PC 2.4

Jack 23004731 84008075 22649932 Jack

SK  
(2.92 mm 
standard)

Plug 80317870 84071696 80317861 23021753 80318037 80363059 23004729 23004731 23004727 23004728 Plug SK  
(2.92 mm 
standard)

23021792   

Jack 80362561 84071648 23032847 23021816 80318038 80318039 23004730 84008075 23004728 23004726 Jack
80352644 230218174   

PC 3.5 Plug 22651600 22651599 22644361 22644362 23017489 23017467 22643957 22643958 

22660363 7)

Plug PC 3.5

Jack 22651594 22651593 22644362 22644360 23017488 23017468 22643959 22643960 Jack

SMA Plug 23004934 23004935 22645967 22645969 22645486 22645488 22648730 22648731 84012204 22543916 22660181 Plug SMA
22658202 22658204 22640151 22641119

Jack 23004937 23004933 

84008370 6)

22645970 22645961 

22658868 6)

22645487 22645485 22648731 22648729 84014876 22660180 

22543925

22660178 

22645162 7)

Jack

22658203 22658201 22641119 22640150

QMA Plug 23017489 23017488 84014876 23023199 23023287 23023143 Plug QMA
84034347  7)

Jack 84076178 6) 23017467 23017468 84012204 23023287 23023171 23024265 Jack
84034347 7) 84012029 6)

N Plug 22649932 22643957 22643959 22543916 22660180
22543925

23024265 Plug N

Jack 22650021 22643958

22660363 7)

22643960 22660181 22660178

226451627) 

23023143 Jack

1) NH = 100 pieces
2) 75 Ω
3) NY = variable industrial packing
4) Additional type item no. 23021818
5) Quick-Mate
6) Bulkhead adaptor
7) Panel adaptor, flange mount
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Power 0.5 to 300 W

Connectors 50 Ω BNC, N, PC 2.4, SK (2.92 mm),  
QMA, SMA, TNC

Connectors 75 Ω BNC, N

Frequency range from DC up to 50 GHz

Attenuation range 1 to 40 dB

Attenuators

HUBER+SUHNER attenuators are passive resistive components used to reduce the input power. The attenuation can vary from  
1 up to 40 dB and power range up to 300 W. In this selection guide only low power attenuators are listed. For more options regar-
ding interface, frequency range, and power handling, please consult the electronically available Resistive components catalogue.

Interface 
f max.

Attenuation  
dB

BNC N TNC SMA PC 3.5 SK (2.92 mm) PC 2.4

4 GHz 6 GHz* 12.4 GHz 6 GHz* 23 GHz* 46 GHz 50 GHz

1 22641542 84066765 84037361 84066837

2 22641543 84066769 84034481 84066840

3 22550177 84066770 22543746 84036311 84066841 84076856 84058353

4 84066772 84034272 84066842

5 84066786 84037414 84066844

6 22550178 84066798 22550194 84037343 84066845 84076855 84058358

7 84066801 84037410 84066847

8 84066802 84037388 84066850

9 84066808 84037381 84066851

10 22550179 84066809 22550195 84036452 84066853 84076854 84058360

15 84066814 84037424 84066855

18 84037420

20 22550180 84066815 22550196 84037362 84066879 84076850 84058363

30 22550181 84066817 22550197 84037372 84066884

40 84060559 84058370

* For higher frequency versions, please consult electronic catalogue

50 Ω attenuators up to 2 Watt, connector configuration plug to jack

Power handling capability

The referenced average power is applicable at 25 °C ambient temperature. For higher ambient temperature a certain power 
derating may be required. Please see detailed product specification. Medium and high power products must be mounted in such 
a way that free air convection around heat sink is given to assure performance.
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Terminations are used to terminate an open RF port with a specific RF interface. The terminations vary regarding power handling 
from 0.5 W up to 60 W. In this selection guide only low power terminations are listed. For more options regarding interface,  
frequency range, VSWR, and power handling please consult the electronically available Test+Measurement catalogue.

Terminations

Power 0.5 to 60 W

Connectors 50 Ω TNC,  SMB, SMC, SMA, QN, QMA, QLA, SK (2.92 mm), 
PC 2.4, N, MMCX, MCX,  BNC, BMA, 7/16

Connectors 75 Ω TNC, N, BNC, MCX

Frequency range from DC up to 50 GHz

VSWR refer to datasheet

Power (W) Configuration BNC N TNC SMA SK (2.92 mm) PC 2.4
0.5 plug 22659852 84066625

jack 22659846
0.75 plug 22645868

jack 22645869
1 plug 22550141 23034002 84011017 22640162 84000377

jack 22648680 22640683 84141417
2 plug 84059870 84066537 84011017

jack 84066538
6 plug 22550260 22550258 22550255 22550257

jack 22550259 22550253 22550256
1 plug 84066518 84066618

jack 84068982
15 plug 22550273 22550264 22544579

jack 22550263 22544580
25 plug 22642248 22643659

jack 22643786 22643655
50/25 * plug 22641938 84066590

jack 22643792
60 plug 22643798

jack 22643800

* 50 Watt, if the termination is mounted on an additional heat sink with a max. thermal resistance (Rth) of 5 K/Watt.
Without additional heat sink this termination is applicable up to 25 Watts only.



HUBER+SUHNER   Test+Measurement96

DC blocks

A DC block separates or blocks DC voltage (galvanic isolation) but allows an RF signal to 
along the coaxial transmission line.

Features and benefits
•	Broadband
•	RF signal passes with negligible loss
•	Blocking of DC
•	Galvanic isolation of centre conductor

50 Ω, connector configuration male to female
Interface 
characteristics

Frequency 
(GHz)

Voltage 
max. (V)

Block type VSWR max. Return loss 
min. (dB)

HUBER+SUHNER type Item no.

BNC 5 250 centre conductor 1.22 20.1 1100.01.A 22550233

N 5 250 centre conductor 1.22 20.1 1100.17.A 22550232

SMA 18 200 centre conductor 1.35 16.5 1100.19.0001 84107082

Resistive power dividers

Power dividers are designed to split an RF signal equally into two output signals with an 
insertion loss of 6 dB.

Features and benefits
•	Broadband down to DC
•	Very low return loss
•	Cost effective solution to tap off a signal
•	Very compact

50 Ω
Interface 
characteristics

Frequency 
(GHz)

VSWR 
max.

Power (W) Return loss min. (dB) HUBER+SUHNER type Item no.

BNC (f-f-f) 2 1.15 1 23.1 4901.01.A 22550077

BNC (m-f-f) 2 1.15 1 23.1 4901.01.B 22550078

N (f-f-f) 2 1.15 1 23.1 4901.17.A 22550252

N (m-f-f) 2 1.15 1 23.1 4901.17.B 22643830

TNC (f-f-f) 2 1.15 1 23.1 4901.26.A 22640656

TNC (m-f-f) 2 1.15 1 23.1 4901.26.B 22550165

SMA (f-f-f) 12.4 1.2 0.5 20.8 4901.19.A 22641657

m: refers to plug (male), f: refers to jack (female)
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Low passive intermodulation load

Low intermodulation load, 50 Ω
Interface Frequency 

(GHz)
Power (W) 3rd order intermodulation* 

(dBc)
HUBER+SUHNER type Item no.

DIN 7/16 female 2 50 ≤ −160 6550.41.0001 22659656

* at 2 x 43 dBm/2 x 20 W carrier

HUBER+SUHNER offers high performance intermodulation loads for Test+Measurement 
that are primarly used to close open parts in IM sensitive applications, such as an open 
port of a hybrid coupler. These intermodulation loads are made by using high performance 
cable and connectors, especially developed for IM sensitive applications, and are assem-
bled by highly trained HUBER+SUHNER staff to obtain the best IM and VSWR results.

Features and benefits
•	High repeatability
•	Outstanding IM, better than −160 dBc
•	Other power levels and customised designs available on request
•	Currently HUBER+SUHNER offers these terminations as three standard types

Phase shifters

HUBER+SUHNER phase shifters allow phase change while maintaining constant VSWR 
and insertion loss values. These passive devices have proven to be successful in aero-
space, missile, and satellite programs. The construction of all phase shifters and trimming 
devices incorporate fine gauge threads for precise tuning. Phase shifters are terminated 
with precision interfaces per MIL-STD-348 including SMA, TNC, and N (in series and 
between series). However, custom devices can be manufactured using other interfaces.

Available configurations
•	SMA plug to SMA plug
•	SMA plug to SMA jack    
•	SMA jack to SMA jack
•	N plug to N plug
•	N plug to N jack
•	N jack to N jack
•	N jack to SMA plug
•	N plug to TNC jack
•	TNC jack to TNC jack
•	SMA jack to cable
•	SMA plug to cable
•	N plug to cable
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Services and support

3D files
For the exchange of CAD models between various CAD systems, HUBER+SUHNER is providing the customers with 3D files in IGS 
or STEP data format.

Simulations/PCB layouts
HUBER+SUHNER has the ability and the tools for computer simulation of customer specific printed circuit board layouts.

Customized connector solutions
While HUBER+SUHNER offers an extensive product line of connectors and adaptors, we also understand that some application 
needs are unique.

HUBER+SUHNER offers custom-engineered solutions through innovative design, using state-of-the-art development tools.  
These powerful tools allow us to demonstrate product feasibility, including prototyping, in a short amount of time. Our in-house 
type testing capabilities will further prove the design through intensive verification tests according to MIL standards or your specific 
requirements.

Plating technology
We offer a broad range of different platings perfectly suited for your specific need. Besides the common gold and silver-platings, 
we have additional platings with superior performance:
•	SUCOPRO – the gold plating of the future (minimizes gold-embrittlement)
•	SUCOPLATE – the outdoor plating

Optimized connector/PCB solutions
Only by using an optimized footprint can the performance of the connectors be unleashed. HUBER+SUHNER offers optimized 
connector/board solutions:
•	3D field simulation
•	Optimized footprints (incl. connector) as gerber files

Application engineering
HUBER+SUHNER has a team of specialists supporting your specific application. We have more than 25 years of experience 
within the industry and have successfully participated in many programs. Make use of our broad knowledge on connectors,  
cables, cable assemblies, and EMP's.

Product selection guides

Evaluate with our product finder
By using our "product finder" please choose the suitable cable, connector, adaptor, EMP, or antenna. You will find this utility on our 
homepage or with following link:

http://products.hubersuhner.com

Calculate with the assembly calculator
Define the suitable assembly by using the "RF assembly calculator". You will find this utility on our homepage or with following link:

http://rfcablecalc.hubersuhner.com
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Thermal influence

The attenuation shift occurring at temperatures other than the reference temperature (+20 °C or +25 °C) is attributed to the  
conductivity as the resistance of the inner conductor and screen changes. The relation for the temperature dependence of the 
electrical attenuation α (T) is given according to IEC 60096-0-1 by

whereas σρ is the temperature coefficient of resistivity and α
293K

 is the resistivity at the temperature of 239 K. The parameter σρ is 
empirical ans related to the conductor material and plating. This leads to the following formula:

Definition

The term "phase change" refers to a change in the absolute electrical length as a result of thermal or mechanical influences.

Attenuation of cable assemblies

Phase stability of cable assemblies

Mechanical influence

Bending or torsion of an assembly will also cause a phase 
change. The change is directly proportional to the angle of 
bending or torsion.

Thermal influence

The phase will change as a result of changes in the mechanical 
length and electrical characteristics of the dielectric when 
subjected to temperature variations. 
Because of the special material used for the dielectric  
(low-density PTFE), the measurable phase change over  
temperature extremes is minimal.
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Definition

The term "phase matching" refers to the relative electrical length of an assembly compared with a reference cable or a given  
electrical length.

Phase matching of cable assemblies 

Availability

All SUCOFLEX 101P, 118 and 126 type microwave cable assemblies are available as phase-matched sets. Their outstanding 
thermal and mechanical phase stability makes them the ideal choice for applications requiring high stability. Any required mat-
ching values are available on request, although they are limited. The reproducibility of the electrical characteristics of the connec-
tors in addition to thermal and mechanical influences limit the matching range attainable in practice to ± 0.2° per GHz/m, equiva-
lent to a mechanical length of ± 0.13 mm. In long assemblies, the thermal and mechanical influencing factors have a greater 
impact, resulting in a rise of the lower limit of matchability as the length increases (see graph above). In day-to-day practice, we 
find that it is better to speak of a specification window than of a tolerance. As a consequence, a statement such as "within 0.4° 
per GHz/m" makes more sense than "± 0.2° per GHz/m". This applies in particular to assembly sets consisting of more than two 
individual assemblies.

Guarantee of phase matching

HUBER+SUHNER guarantees phase matching ex-factory. The relevant measurement logs are included in the supply. It is essential 
during installation and service to ensure that all assemblies of a phase-matched set are exposed to the identical thermal and me-
chanical stresses.

Reference cables

Usually, a reference cable is produced for each phase-matched assembly set when an initial production run takes place. The absolute 
electrical length measured is internally saved. The reference cables are stored during 10 to 20 years under controlled conditions 
(temperature, humidity) together with the order data to allow individual assemblies to be replaced whenever the need arises.
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Power handling capabilities of cable assemblies

Peak power

The maximum power is limited by the weakest component in the assembly. A distinction is made between two types of power  
transmission: peak power by pulses and continuous wave (CW) power.

In applications involving power peaks, the main phenomenon encountered is a breakdown as a result of high voltage. Cables, cable-
to-connector transitions or connectors break down and are irreversibly damaged. The transitions between the cable and the connec-
tors are the most sensitive areas of an assembly. The correct selection of cables and connectors and the careful assembly process 
ensure that no damage will occur during operation. Also the keying ratio must be taken into acoount as shown in the figure below.

CW power

A large number of factors determine the maximal continuous wave (cw) power that an assembly can transmit. A short discussion 
may help to make things clear. The most important factor in connection with cw power transmission is the generation of heat as a 
result of more power losses (attenuation) in the assembly. 

Influence of attenuation

The lower the attenuation, the lower evidently also the heat generated inside the cable by power loss. In other words, "thicker" 
cables can handle a bigger power load, and this in turn means that the SF 106 is the SUCOFLEX cable with the "highest power 
performance".

The influence of connectors

Heat generation inside the connectors is determined by the diameter of the connector’s inner conductor. As a general rule, it can 
be said that when the inner conductor of the connector roughly equals the inner conductor of the cable, also the surface tempera-
ture will be approximately the same. If a thinner connector is selected, the inner conductor of the connector will be heated more 
than that of the cable. The combination of SUCOFLEX 106 with SMA connectors may serve as an example.
Viewed from this aspect, connectors of type 7/16 or N have a considerably higher performance than connectors of type SMA. 
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Influence of the maximum temperature

In any event, the maximum power handling capacity is reached when the highest surface temperature in the assembly (measured 
anywhere on or in the assembly) has reached the maximal allowed value. For most cable types, the maximum temperature Tmax 
is 165°C. This temperature is determined by the materials used, such as PTFE and FEP, and by the MIL requirements regarding 
explosive atmospheres according to MIL-E-5400.
The temperature Tmax is in most cases reached next to or on the connector closest to the signal source.

Dissipation of heat generated

With a given cw power, the assembly reaches the maximum temperature at a given power level after about thirty minutes. 
This maximum temperature is influenced, in addition to the above-mentioned parameters, also by numerous ambient influences 
such as ambient temperature, type of installation and altitude of application. 
The more capable the assembly is of dissipating the heat by unobstructed convection and radiation at a low ambient temperature 
and a low altitude of application, the higher its maximum power handling capacity will be. Of the two types of heat dissipation 
– convection and radiation – convection is normally the more effective. At high altitudes with low air pressure it is the other way round. 
Cables with a larger surface dissipate heat more easily to their surroundings and therefore have a higher power handling capacity. 

Influences of ambient temperature and operating altitude

As mentioned above, the ambient temperature and altitude of application determine the maximum power handling capacity to a 
crucial extent.

It is calculated for a cable in the following way:

Pmax,0 is shown in the corresponding cable curves. The VSWR-dependent parameter K
R
, the altitude-dependent parameter K

T
 and 

the frequency dependent parameter K
F
 are defined as follows (acc. IEC 60096-0-1):

The factor K
A
 strongly depends on the emissivity of the jacket material of the cable, i.e. the capability to dissipate heat by  

radiation.

Correction factors K
A
 and K

T

Note:
All specifications are approximate values. In edge cases or critical applications, 
please contact your HUBER+SUHNER distributor.
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Further catalogues

All our catalogues are updated regularly. They are available in electronic format and can be accessed from our main 
HUBER+SUHNER homepage.

Simply go to the "Services"  "Literature" section and select "Radio Frequency" and "Catalogues" to filter down your search.

https://www.hubersuhner.com/en/services/literature
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HUBER+SUHNER is certified according to EN(AS) 9100, ISO 9001, ISO 14001, ISO/TS 16949 and IRIS.

Waiver
Facts and figures herein are for information only and do not represent any warranty of any kind.


