
 

 

SHF Communication Technologies AG  

Wilhelm-von-Siemens-Str. 23D • 12277 Berlin  • Germ any 

 Phone ++49 30 / 772 05 10 • Fax ++49 30 / 753 10 7 8 

E-Mail: sales@shf.de  • Web: http://www.shf.de  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Product Overview 

 
Passive RF & Microwave 

Components 
 

 

Passive Devices 

 
 
 

Cable Assemblies, Connectors 
and Adapters  

 
 
 



 

      

SHF reserves the right to change specifications and design without notice - SHF Passive RF V003 – 24/Aug/2009 Page 2/16 

 

The Complete Solution 

SHF offers a wide range of high speed passive RF and microwave components for frequencies up to 
110 GHz. 

All of our passive devices are cost effective and offer superior frequency performance. An outstanding 
example for SHF’s high competence in designing RF-components is the SHF air line construction 
(patent pending) providing resonance-free transmission over the whole frequency range for our bias 
tees, DC-blocks, DC-feeder, DC-returns and diplexers. 

For our coaxial products we are working close together with our Japanese partners KMCO and 
Totoku. All high frequency standards beyond 18 GHz such as 3.5mm, 2.92mm (K®-compatible), 
2.4mm,  1.85mm (V®-compatible), and 1mm,are supported. One product line of RF & microwave 
cable assemblies supports Mini SMP (GPPO®-compatible) connectors. 

Product Lines 

 

Features Passive Devices 

·  Compact design 

·  Extremely low loss and group delay ripple 

Features Coaxial Products 

·  Interfaces according to IEEE-std-287; all products comply with RoHS 

·  Impressively low SWR and insertion loss 

·  Long lifetime  

·  Fast lead time (< 3 weeks A.R.O.) and competitive pricing 

Applications 

All products of our passive RF & Microwave component series offer excellent performance for all 
broadband measurement purposes and instrumentation applications. They are the ideal choice for 
laboratory use as well as for system applications in the following fields: 

·  High Speed Data Communication 

·  Radar Technology 

·  Wireless Communication 
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Bias Tees 

SHF offers a range of broadband bias tees with excellent 
specifications and performance. Based on a new air line 
construction (patent pending), all our bias tees have 
resonance-free transmission over the whole specified 
operating frequency range. In addition to the low pass-band 
loss, all products have an extremely low group delay ripple. 

The table below shows an overview of the bias tees we offer. 
Please note that the specified bandwidth is measured with 
full bias current – the bandwidth of bias tees in general is 
broader without bias. 

 

 
 

 
 
 

  
Typical insertion loss and group delay (aperture 10 0 MHz) of a SHF BT65 bias tee 

 

 

 

 

Options:  

For the SHF BT45 high voltage and high 
current versions are available. However, 
this has a small impact on the low cut-off 
frequency (as shown in the table on the 
right). 

A 100V high voltage option is also available 
for the SHF BT65 (with fL = 40 MHz). 

 

Product 
name 

Bandwidth Max. DC 
current (mA) 

Max. DC 
voltage (V) 

Insertion loss 
(dB) 

SHF BT45 20 kHz…>45 GHz 400 16 <1.5 

SHF BT65 50 kHz…>65 GHz 400 16 <1.5 

SHF BT110 150 kHz... >110GHz 400 10 <1.5 

I 
U 400 mA 600 mA 1 A 2A 

16 V 

 
fL = 20 kHz 

 
fL = 1 MHz 

 
fL = 300 MHz 

 
fL = 1 GHz 

100 V 

 
fL = 400 kHz 

 

 
fL = 300 MHz 

 

200 V 

 
fL = 2 MHz 
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DC Feeders 

A DC feeder is essentially a bias tee without the capacitor. One reason for using this is when an AC-
coupled device (e.g. an amplifier) already has a capacitor on its input, which is capable of separating 
the device from the bias voltage. The slightly lower insertion loss of the DC feeder makes this an 
attractive alternative to a bias tee. 

A more specialized application is to measure the current flowing into a device in conjunction with a 
bias tee. The bias tee can be used to supply a voltage to the device and the DC feeder can be used 
to measure the bias voltage at the RF connector interface to compensate for the voltage drop due to 
the resistance of the inductance chain. 

SHF offers two DC feeders, the SHF DF45, with a bandwidth of over 45 GHz, and the SHF DF65, 
with a bandwidth over 65 GHz. 
 

Signal attenuation 1 dB typ. 

Maximum current 400 mA 

Dimensions 40x13x12.6 mm 

 

 

DC Returns 
An extension of the resonance-free bias tee technology developed by SHF has led to new DC return 
devices, the SHF DCR65 and SHF DCR45. Digital modules often need a 50 �  DC path to ground so 
that a current is able to flow, but this current may be undesirable in the rest of the circuit. An un-
terminated optical detector (PIN without internal on-chip resistor) would require such a DC return to 
sink the photocurrent as well as minimizing unwanted reflections due to long physical length between 
the detector and the external load. The figure below shows the principle of operation. The 
specifications are the same as those for the SHF bias tees except for a more compact size: the 
device measures just 31x13x12.6 mm. 
 

 

 

 

 

 
 

 

 
 
 
 
 
 

 

SHF 
DF65/ 
DF45 

Signal in Signal out 

Signal in Signal out 
SHF 
DCR65/
DCR45 50�  
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Diplexers 

The SHF DX45 is a broadband diplexer, with bandwidths of 45 GHz, which can be used to combine or 
separate a high frequency and low frequency signal into or from a single line. A typical test setup is 
shown in the diagram below. 

 

Bandwidth 
Low frequency path 
High frequency path 

 
DC…25 MHz 

90 MHz…45 GHz 

 
Other frequency ranges can 

be produced on request. 

Insertion loss 1 dB  

Maximum input power (total) 30 dBm (1 W)  
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DC Blocks 

SHF DCB110, SHF DCB65 and SHF DCB45 – compact, high performance DC blocks with an 
extremely broad bandwidth covering 20 kHz to greater than 110 GHz. As with our range of bias tees, 
the SHF DC blocks offer a low group delay and low insertion loss.  

 

Bandwidth 20 kHz…>45 GHz (DCB45) 

50 kHz…>65 GHz (DCB65) 

110 kHz1...>110 GHz (DCB110) 

Insertion loss < 1 dB typ. 
< 1.6 dB typ. (DCB 110) 

Max. 
DC voltage 

16 V 

09 V (DCB 110) 

Input power 30 dBm (1 W) 

Dimensions 12x12x18 mm 
17x08x07 mm 

 

 

  
Insertion loss and group delay of the SHF DCB65. Ap erture of measurement: 100 MHz 

 

                                                      
1 At full block voltage (without block voltage fL = 50 kHz) 
 

Signal in Signal out 
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Power Dividers 

The SHF AT27 is a broadband signal divider to split a signal into two equal parts, or to combine two 
signals. It has a characteristic impedance of 50 ohms when the output ports are terminated with 50 
ohm loads. 

Bandwidth DC…18 GHz 

Insertion loss 6 dB typ. 

VSWR < 1.35 

Input power 30 dBm (1 W) 

Dimensions 9x13x13 mm 

 

 

Delay Lines 

The SHF 2000 DEL WOC is a mechanical delay line in trombone style. The delay can be adjusted 
between 0 and 160ps by moving the slider. This allows phase adjustment between a clock signal and 
the appropriate data signal.  

The connectors are fixed and the slider remains in place even in vibrating and thermal alternating 
enviroments. Therefore it is the ideal solution for a combination with other hard mounted components. 

Bandwidth DC…20 GHz 

Insertion loss < 1.2 dB 

VSWR < 1.8 dB 

Delay variation > 160 ps 

Dimensions 89x32x10 mm2 

114x32x10 mm3 

 

 

                                                      
2 without slider 
3 with fully extracted slider 
 

Signal in 

Signal out Signal out 

SHF 
AT27 

16 2/3 �  16 2/3 �  

16 2/3 �  

Signal in Signal out 

SHF 2000 DEL WOC 
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Adapters  

The following pages show our microwave coaxial adapters. For many years now, we are working 
together with our Japanese partner KMCO. Our customers can benefit from KMCO’s excellent 
expertise in designing RF connectors when using our RF adapters. The extensive product range 
covers all adaptation applications beyond 18 GHz and up to 110 GHz. In-series and between series 
adapters with all possible gender configurations are available and the high quality of the parts 
guarantees many connect / disconnect cycles. 

In addition to the excellent product quality, the competitive pricing and the fast delivery below 3 weeks 
help our customers to obtain cost effective adapters. 

Features 

·  Low SWR and low loss 

·  Long life through more than 1000 guaranteed connect / disconnect cycles 

·  Individual Inspection report 
The Adapters come along with an individual inspection report showing the insertion loss and the 
return loss plotted over the whole the specified frequency range. The diagrams below show an 
example below for our KPC100MF 1mm in-series adapters up to 110 GHz. 

 

Specifications In- Series 

 Type Frequency 
range 

SWR Insertion 
loss 

1.00 mm   

 

KPC100MF (male to female) 
KPC100MM (male to male) 
KPC100FF (female to female) 

DC…110 GHz <1.3 <0.45 dB 

1.85 mm (V®-compatible)    

KPC185MF (male to female) 
KPC185MM (male to male) 
KPC185FF (female to female) 

DC…65 GHz <1.3 <0.35 dB 

2.40 mm   

 

KPC240MF (male to female) 
KPC240MM (male to male) 
KPC240FF (female to female) 

DC…50 GHz <1.25 <0.3 dB 

2.92 mm (K ®-compatible)    

 

KPC292MF (male to female) 
KPC292MM (male to male) 
KPC292FF (female to female) 

DC…40 GHz <1.2 <0.2 dB 

3.50 mm    

 

KPC350MF (male to female) 
KPC350MM (male to male) 
KPC350FF (female to female) 

DC…26.5 GHz <1.15 <0.2 dB 
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Specifications Between- Series 

Type Frequency 
range 

SWR Insertion 
loss 

 

1.85 mm (V®-comp.) to 1.00 mm      
KPC185F100F (female to female) 
KPC185F100M (female to male) 
KPC185M100F (male to female) 
KPC185M100M (male to male) 

DC…67 GHz <1.38 <0.6 dB 

 

2.4 mm to 1.85 mm (V ®-comp.)     

KPC240F185F (female to female) 
KPC240F185M (female to male) 
KPC240M185F (male to female) 
KPC240M185M (male to male) 

DC…50 GHz <1.25 <0.4 dB 

 

2.92 mm (K ®-comp.) to 1.85 mm     

KPC292F185F (female to female) 
KPC292F185M (female to male) 
KPC292M185F (male to female) 
KPC292M185M (male to male) 

DC…40 GHz <1.3 <0.35 dB 

 

2.92 mm (K ®-comp.) to 2.40 mm     

KPC292F240F (female to female) 
KPC292F240M (female to male) 
KPC292M240F (male to female) 
KPC292M240M (male to male) 

DC…40 GHz <1.22 <0.25 dB 

 

3.50 mm to 2.4 mm     

KPC350F240M (female to male) 
KPC350M240F (male to female) 
KPC350M240M (male to male) 
KPC350F240F (female to female) 

DC…26.5 GHz <1.2 <0.3 dB 

 

 

Push-On Coaxial Adapter for Quick Test 

The KPC350MFPO push-on coaxial adapter is designed as an easy 
and quick connection/disconnection interface to reduce the test time 
for broadband component and instrument testing. 

The Push-on port mates with 3.5 mm, 2.92 mm and SMA female 
connectors. 

 
 

Specifications Push-On Adapter 

Type Frequency 
range 

SWR Insertion 
loss 

3.5mm to SMA / 3.5 / 2.92 mm    
KPC350MFPO 
(3.5 mm female to push on male adapter) 

DC…26.5 GHz <1.2 <0.6 dB 
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Panel Adapters 

 
2.92mm panel adapter 

The 1.85 mm (V®-compatible) and 2.92 mm (K®-
compatible) coaxial panel adapters shown in this chapter 
are an ideal product for panel mounting of broadband 
measurement devices and instruments in system or 
laboratory use. The customer can choose between the 
standard version and a ruggedized version which offers 
very high robustness combined with easy handling. 

The ruggedized front panel adapters are designed for 
frequent and easy connect/disconnect cycles in broadband 
measurement, instrument and system use. 

All parts offer an excellent product quality and can be 
provided at a competitive pricing with fast delivery.  

1.85mm ruggedized front panel adapter 

 
 

Specifications Panel Adapters 

Type Frequency 
range 

SWR Insertion 
loss 

1.85 mm (V® compatible) 
KPC185MFPA 
(1.85 mm male / female adapter) 
KPC185FFPA 
(1.85 mm female / female adapter) 
KPC185MMPA 
(1.85 mm male / male adapter) 

DC…65 GHz <1.3 <0.4 dB 

2.92 mm (K ® compatible)  
KPC292MFPA 
(2.92 mm male / female adapter) 
KPC292FFPA 
(2.92 mm female / female adapter) 
KPC292MMPA 
(2.92 mm male / male adapter) 

DC…40 GHz <1.15 <0.25 dB 

 
Specifications Ruggedized Front Panel Adapter 

Type Frequency 
range 

SWR Insertion 
loss 

1.85 mm (V® compatible) 
KPC185MF FPA 
(1.85 mm male / female adapter) 

DC…65 GHz <1.3 <0.5 dB 

2.92 mm (K ® compatible) 
KPC292MF FPA 
(2.92 mm male / female adapter) 

DC…40 GHz <1.15 <0.3 dB 
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Hermetically Sealed Coaxial Adapter 
The hermetically sealed coaxial adapters are supposed to be a hermetical sealed RF interface 
between different environments for instance vacuum and atmosphere. 

They are the ideal solution for broadband devices, instruments and component testing in a cryogenic 
environment. 

 

 
1.85mm 

 
2.92mm 

 

Specifications Hermetically Sealed Coaxial Adapter 

Type Frequency 
range 

SWR Insertion 
loss 

Helium leak rate 
 

1.85 mm (V®-compatible) 
KPC185FFHA (female to female) 

DC…65 GHz < 1.4 <0.7 dB 
<1x10-10 Pa.m3/s 

(<1x10-9 atm cc /s) 

2.92 mm (K ®-compatible)  
KPC292FFHA (female to female) 

DC…40 GHz < 1.4 <0.45 dB 
<1x10-10 Pa.m3/s 

(<1x10-9 atm cc /s) 
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Sparkplug- & Flange Launcher 

For module application SHF offers RF & microwave sparkplug and flange launcher coaxial 
connectors from DC up to 110 GHz. In addition to the connectors itself, glass beads to connect the 
inner circuitry of an RF module with the outer connector can be ordered independently. Fully 
mechanical compatibility enables an easy replacement of connectors from other vendors without 
changing the mechanical design of existing housings. 

The same excellent product quality with the same competitive 
pricing and fast delivery is provided for these parts as well. 

The connectors and glass beads are designed for use as a 
coaxial interface to any broadband devices. We are using 
these connectors in our own products for many years now. 
This shows that they are a perfect solution for all modules 
which require RF connectors. 

 
2.92 mm Sparkplug Launcher 

 
2.92 mm Flange Launcher 

Specifications Sparkplug Launcher 
Type Frequency range SWR Insertion Loss 

1.85 mm (V®-compatible) connector 
KPC185M301 (male) 
KPC185F301 (female) DC…65 GHz < 1.4 <0.6dB 

2.92 mm (K ®-compatible) connector  
KPC292M301 (male) 
KPC292F301 (female) DC…40 GHz < 1.4 <0.4dB 

 

 
Specifications Flange Launcher 

Type Frequency range SWR Insertion Loss  

1.00 mm connector 
KPC100M311 (male) 
KPC100F311 (female) 

DC…110 GHz < 1.4 <0.7dB 

1.85 mm (V®-compatible) connector  
KPC185M302 (male) 
KPC185F302 (female) 

DC…65 GHz < 1.4 <0.6dB 

2.92 mm (K ®-compatible) connector  
KPC292M302 (male) 
KPC292F302 (female) 

DC…40 GHz < 1.4 <0.3dB 

 

 
Specifications Glass Beads 

Type Frequency range Comment 

For 1.85 mm (V ®-compatible) connectors  

GB185 DC…65 GHz 
Soldering temperature: 330°C (max) 
Helium leak rate: <1x10-10 Pa.m3/s 

For 2.92 mm (K ®-compatible) connectors  

GB292 DC…40 GHz 
Soldering temperature: 330°C (max) 
Helium leak rate: <1x10-10 Pa.m3/s 

Center Pin 
Assembly  GB185 or GB292 

RF -  
Module 

KPC185M301 or  
KPC292M301 
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Flexible Cable Assemblies 

Further very helpful product for RF connecting purposes in RF 
and microwave laboratories are our flexible coaxial cable 
assemblies from DC up to 110 GHz from our partner Totoku in 
Japan. We are glad that we can offer the world’s first flexible 110 
GHz cable. 

As it has been already pointed out for the KMCO parts, we are 
pleased that all our flexible RF & microwave cable assemblies 
features an excellent product quality at a competitive pricing with fast delivery of below 3 weeks. 

Their outstanding quality and RF characteristics has been proofed and verified in a variety of 
applications by using these cables in our own laboratory.  

 

Features: 

·  Stable phase and robust bending behavior:    
The cables persuade through their excellent flexibility and maintain their phase stability over 
temperature and bending. 

·  Individual Inspection report:   
All cable assemblies are provided with an individual inspection report which shows the insertion 
loss and the input return loss plotted for the whole specified frequency range. 

·  Excellent return loss characteristic:   
The cable itself is assembled with perfect fitting coaxial connectors, designed only for our TCF 
series cables, to provide the low reflection characteristic. 

·  Low attenuation:   
SHF provides a wide range of different cable types with different attenuations. The extremely low 
attenuation (see chart below) is realized by using silver plated copper and E-PTFE with a low 
dielectric constant. 

 

 

For detailed information regarding the insertion loss, you may have a look at the datasheets available on 
our homepage (www.shf.de). 
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Order Information 

 

 

Options  (available on request): 

·  Phase matched (two cables with extremely equal and accurate length) 

·  Right angle connectors (available for TCF219 and TCF358) 

·  Armored cables4 (available for TCF358 and TCF500)  

·  Between-series cable Assemblies 
 -TCF219 with 1.85 mm (V®-compatible) to 2.40 mm 
 -TCF280 with 2.92 mm (K®-compatible) to 2.40 mm  
 -TCF358 with 3.50 mm to 2.92 mm (K®-compatible) 

 

Specifications Flexible Cable Assemblies 

Type Frequency 
range 

SWR Outer 
Diameter 

Max. available 
length 

SMA Connector  
TCF500 DC....20.0 GHz <1.3 5.6 mm 2000 mm 

3.50 mm Connector 
TCF358 DC....26.5 GHz <1.3 4.1 mm 2000 mm 

2.92 mm (K ®-compatible) Connector 
TCF358 DC....40 GHz <1.3 4.1 mm 1000 mm5 

2.4 mm Connector 
TCF280 DC....50 GHz <1.3 3.3 mm 1000 mm5 

1.85 mm (V®-compatible) Connector 
TCF219 DC....65 GHz <1.3 2.7 mm 1000 mm5 

1.00 mm Connector 
TCF119 

DC....110 GHz 
 <1.3 (<67 GHz) 
<1.5 (67 -110 GHZ) 

1.7 mm 300 mm5 

 

                                                      
4 a stainless steel tube which protects the whole assembly 
5 longer versions are available but not recommended 
 

TCFXXX ��  ����  
 

Assembly length 
in mm 

Connector Configuration: 
A: male SMA B:  female SMA      
F:  male 3.50 mm    G:  female 3.50 mm 
K:  male 2.92 mm    M:  female 2.92 mm 
Q:  male 2.40 mm    R: female 2.40 mm 
T:  male 1.85 mm    U:  female 1.85 mm 
X:  male 1.00 mm    Y:  female 1.00 mm 

Cable Type  
(see specifications) 
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RF Semi-rigid Cable Assemblies  

Whenever reliable coaxial RF connections between 
modules and instruments are required, our semi-rigid 
cable assemblies are the right choice. Cable 
assemblies up to 110 GHz can be provided with a very 
fast delivery at a competitive pricing. 

In-series and between-series semi-rigid cable assemblies, which can be customized in length and 
shape, are the ideal solution for volume use and system prototyping. They come from our Japanese 
cooperation partner KMCO and are used in SHF’s measurement devices after extensively tests. Due 
to the superior performance we are only using these semi-rigid cables in our own products. 

All cable assemblies are precisely manufactured and have very good length accuracy (phase 
matched cables are available on request). Furthermore they are provided with an individual 
measurement report which shows the insertion- and the input return loss for the whole specified 
frequency range. Due to these features they are the ideal product for the cost effective connection of 
interfaces in various RF products.  

Specifications In-Series 

Type Frequency 
range 

SWR Comment 

2.92 mm (K ®-compatible) Connector 
CA292 FF, MM, FM xxxx  DC....40 GHz <1.2  

2.4 mm Connector 
CA240 FF, MM, FM xxxx  DC....50 GHz <1.3  

1.85 mm (V®-compatible) Connector 
CA185 FF, MM, FM xxxx  DC...60 GHz <1.3  

CA185 FF, MM, FM xxxx  LD DC....65 GHz <1.35 low density version 

1.00 mm Connector 
CA100 FF, MM, FM xxxx  DC....110 GHz <1.35  

 

Specifications Between-Series 

Type Frequency 
range 

SWR Comment 

2.92 mm (K ®-compatible) to 2.40 mm Connector 
CA292 F(M) 240 F(M)  xxxx  DC....40 GHz <1.3  

2.92 mm (K ®-compatible) to 1.85 mm Connector 
CA292 F(M) 185 F(M)  xxxx  DC....40 GHz <1.3  

2.40 mm to 1.85 mm (V-compatible) Connector 
CA240 F(M) 185 F(M)  xxxx  DC...50 GHz <1.3  

 

Product Number example:  
A CA240FM0125 is a 125 mm cable assembly with one female and one male 2.40 mm connector. 

The cable assemblies can be easily formed by hand. A professional tool, our hand bender 
2200 can also be used for this purpose. Optionally, preformed cables can be specified by 
the customer. 

Apart from the 110 GHz cable assemblies CA 100, which should have a length below 
200mm due to heavy insertion loss, all cables are available with any gender configurations 
and with any specified length up to 1000 mm.  
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Between Series with Mini SMP (GPPO-compatible) Conn ectors 

For use as a V® or K® to GPPO® adapter or as a patch cable for modules with GPPO® connectors, the 
SHF CA-50 and SHF CA-40 cable assemblies are the suitable choice. These cable assemblies are 
produced by SHF and are the ideal solution for connecting our driver amplifiers with optical 
modulators which are supplied with GPPO connectors. 

The CA-50 is a 50 mm long cable assembly featuring a 2.4 mm connector at one end and a mini SMP 
(GPPO® compatible) female connector at the other end and offers low insertion loss up to at least 50 
GHz. For compatibility with 2.92 mm (K® -compatible), the SHF CA-40 is available for operation of up 
to at least 40 GHz. For both connectors 2.40 mm and 2.92 mm (K®-compatible) female and male 
versions are available. 

For some applications, it is necessary to keep the phase difference between two signals to a 
minimum. In this case, we can select cables having almost the same electrical length. This matched 
pair option offers a delta delay below 2 ps. 

 

 

Specifications SHF CA-50 / SHF CA-40 

Type Frequency range VSWR Insertion Loss 

2.92 mm (K ®-compatible) Connector to Mini SMP 

CA40 DC....40 GHz 
1.2 (<  9 GHz) 
1.3 (>  9 GHz…<25 GHz) 
1.9 (>25 GHz…<40 GHz) 

0.8 (<30 GHz 
1.2 (>30 GHz…< 40 GHz) 
 

2.40 mm Connector to Mini SMP 

CA50 DC....50 GHz 
1.2 (<  9 GHz) 
1.4 (>  9 GHz…<30 GHz) 
1.9 (>30 GHz... <45 GHz) 

0.8 (<30 GHz) 
1.5 (>30 GHz…<45 GHz) 
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