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This documents details how to accurately measure the MABA-011082-TB.  
 
A TRL (Thru, Reflect, Line) calibration normally requires two transmission standards and one reflection standard.  
Examples of sub sets of TRL are, TRM (Thru, Reflect, Match), LRL (Line, Reflect, Line), LRM (Line, Reflect, 
Match). The traditional SOLT (Open, Short, Load, Thru) calibration requires one transmission standard (T) and 
three reflection standards (S, O, L). A singe TRL calibration covers a 1:8 frequency range. It is possible to         
combine the TRM for low bands with multiple TRLs to achieve a wide band measurement. The extended                 
standards needed for a TRL calibration are relatively easy to construct accurately in microstrip or grounded             
coplanar waveguide. 
 
TRM and TRL calibration is used here to de-embed the DUT from the test board. This yields an accurate          
measurement of the DUTs performance. By combining the TRM and TRL a wide frequency range is measured. 
For this calibration a TRM is used 5-1000 MHz, a TRL 11 mm for 1-3 GHz and a TRL 6 mm for 3-8 GHz. The 
steps below have been implemented on a typical Keysight ENA, so on other test equipment the menu options 
may be slightly different. 
 
This TRL de embedded measurement works out more accurate than a custom de embedded SOLT                         
measurement. As the extended L standard becomes inaccurate above 1 or 2 GHz, when a shunt 50 Ω 0402 load 
resistor is used at the end of a transmission line for the L standard. 

 
 
MABA-011082-TB calibration procedure: 
 
1. Set up the calibration coefficients. 
             a. Copy the <PT-0019995 TRL.CKX> file from the MACOM webpage into the ENA. 
             b. Press CAL, Cal Kit User → Modify Cal Kit → Import Cal Kit  
             c. upload the “PT-0019995 TRL” file to an unused calibration coefficient memory location. 
2.  Connect 3x 50 Ohm cables to the ENA. Use cables with N-Type to SMA connectors. 
3.  Manually step through the TRL calibration using the following steps. 
4.  THRU 
 a. On the ENA click the CAL button and then Calibrate on screen button. 
 b. Click on 3-Port TRL Cal 
 c. Connect the zero length thru “THRU” between cables 1-2.   
  Click on Thru/Line → 1-2 Thru/Line Thru 
 d. Move the THRU to cables 1-3.  Click on Thru/Line → 1-3 Thru/Line Thru 
 e. Move the THRU to cables 2-3.  Click on Thru/Line → 2-3 Thru/Line Thru 
5.  Reflect 
 a. Connect SHORT to cable 1.  Click on Reflect → Port1 Reflect short 
 b. Move the SHORT to cable 2.  Click on Port2 Reflect short 
 c. Move the SHORT to cable 3.  Click on Port3 Reflect short 
6.  MATCH1 
 a. Connect the 3x loads to cable 1, 2 & 3 at the same time. 
 b. Click on 1-2 Line/Match → Line/Match1  
 c. Click on 1-3 Line/Match → Line/Match1  
 d. Click on 2-3 Line/Match → Line/Match1  

Key 
Soft Key on ENA 

Hard Key on 
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7.  MATCH2 
 a. Connect the “11 mm LINE” between cables 1&2 
 b. Click on 1-2 Line/Match → Line/Match2 Line 11 mm 1-3 GHz 
 c. Move the “11 mm LINE” to cables 1-3.  Click on 1-3 Line/Match  
                          → Line/Match2 Line 11 mm 1-3 GHz 
 d. Move the “11 mm LINE” to cables 2-3.  Click on 2-3 Line/Match  
                          → Line/Match2 Line 11 mm 1-3 GHz 
8.  MATCH3 
 a. Connect the 6mm LINE between cables 1&2 
 b. Click on 1-2 Line/Match → Line/Match3 Line 6 mm-3>GHz 
 c. Move 6 mm LINE to cables 1-3.  Click on 1-3 Line/Match → Line/Match3 Line 6 mm-3>GHz 
 d. Move 6 mm LINE to cables 2-3.  Click on 2-3 Line/Match → Line/Match3 Line 6 mm-3>GHz 
9. Press DONE to complete TRL calibration 
10.  Press AVG → Smoothing on → set smoothing to 1.5% 
11.  Connect test board with DUT. 
12.  Use fixture simulator to set the port impedances 
 a. Port 1 = 50 Ω 

 b. Port 1 = 25 Ω 

 c. Port 1 = 25 Ω 

13. Now the ENA will display s-parameters that pass  

ENA test screen 

Calibration de embedded to DUT 

MABA-011082-TB TRL calibration and test board 
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MACOM Technology Solutions Inc. All rights reserved. 
Information in this document is provided in connection with MACOM Technology Solutions Inc ("MACOM")
products. These materials are provided by MACOM as a service to its customers and may be used for             
informational purposes only. Except as provided in MACOM's Terms and Conditions of Sale for such products or 
in any separate agreement related to this document, MACOM assumes no liability whatsoever. MACOM        
assumes no responsibility for errors or omissions in these materials. MACOM may make changes to           
specifications and product descriptions at any time, without notice. MACOM makes no commitment to update 
the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future 
changes to its specifications and product descriptions. No license, express or implied, by estoppels or otherwise, 
to any intellectual property rights is granted by this document. 
 
THESE MATERIALS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR 
IMPLIED, RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING LIABILITY OR          
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR                 
INCIDENTAL DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR 
OTHER INTELLECTUAL PROPERTY RIGHT. MACOM FURTHER DOES NOT WARRANT THE ACCURACY 
OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN 
THESE MATERIALS. MACOM SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS, 
WHICH MAY RESULT FROM THE USE OF THESE MATERIALS. 
 
MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM        
customers using or selling MACOM products for use in such applications do so at their own risk and agree to 
fully indemnify MACOM for any damages resulting from such improper use or sale. 
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