
Rob Sherwood 

NCØB 

2018 / 2019 Rig Contest Comparisons 
+ 

 Hybrid Architecture Explained 
 

Lots of good RX but transmitters lagging 

 Sherwood Engineering 



ÅWhat is important in a Contest Environment?  

ÅWe need Good Dynamic Range to hear weak 

signals in the presence of near-by strong signals. 

ÅIn a DXpedition the pile-up is typically:   

ÅCW signals ñUp 2ò or SSB signals ñUp 5 to 10ò  

ÅContests ï DX pile-up, it is the same problem 

 

ÅYou need a better receiver for CW than for SSB. 

 

ÅWhat is the weak link today?  Transmitters!   



State-of-the-Art in Dynamic Range today  

¸Close-in dynamic range (DR3) > 100 dB 

¸Reciprocal Mixing (RMDR) > 115 dB 

 

¸Rigs with DR3 96 dB or greater: 

¸ Icom IC-7851, Flex 6000 &  Elecraft K3S 

¸ Icom 7300/7610  

¸ TS-890S & FTdx-101D top RMDR performers 

¸ Apache 7000DLE 

¸None are RMDR (phase noise) limited 

 



 What is new since last year? 

¸ Kenwood TS-890S 

¸Hybrid architecture 

¸ Best RMDR I have ever measured 

¸ Single receiver, unlike TS-990S 

¸ Shipped in time for October CQWW SSB 

 

¸ Yaesu FTdx-101D shipped in late April 2019 

¸Hybrid architecture 

¸Dual receivers 

¸ Arrives at Sherwood lab May 9, 2019. 

 



Kenwood TS-890S 

¸ The weak point of the TS-990S was phase 

noise in the LO (local oscillator). 

¸ Likely only a problem in high RF environments 

¸ This limitation is 100% corrected in the new 

TS-890S. 

¸ To get accurate RMDR measurements I had to 

purchase several Wenzel low-noise crystal 

oscillators. 

¸However measuring dynamic range (DR3) was 

not an issue with HP 8642A synthesizers. 

 



TS-990S vs. TS-890S Comparisons 

    RIG    TS-990S     TS-890S 

¸ 20 kHz dynamic range: 111 dB     106 dB   

¸ 2 kHz dynamic range: 87 dB*      105 dB   

¸ 20 kHz RMDR:         116 dB     131 dB^ 

¸ 2 kHz RMDR:   89 dB       127 dB^ 

*  (phase noise [RMDR] limited) 

^  (measured on 40 meters, Wenzel oscillator) 

 

 



Yaesu FTdx-101D vs. TS-890S  

    RIG           FTdx-101D    TS-890S 

¸ 20 kHz dynamic range: 110 dB     106 dB   

¸ 2 kHz dynamic range: 110 dB     105 dB  

  

¸ 20 kHz RMDR:         129 dB     131 dB 

¸ 2 kHz RMDR:   125 dB     127 dB 

FTdx-101D provided by Randy W2KRY 

Hybrid Down-conversion Superhet with Direct Sampling Bandscope & Waterfall 

RMDR measurements made on 7.0 MHz with Wenzel crystal oscillator. 



Rigs run at NC0B during this past season 

¸ CQ WW SSB October 2018 TS-890S 15 & 20m* 

¸ CQ WW SSB October 2018 IC-7610   40 & 80m 

¸ ARRL 160m CW Dec 2018 TS-890S & IC-7610 

¸ ARRL 10m December 2018 TS-890S & IC-7610 

¸ W1BB Top Band Dec 2018 TS-890S & IC-7610 

¸ CQ WW 160 CW Jan 2019 IC-7610 

 

* 20 meters was the ñmoney bandò, but with good Qs       

on 15 meters. I missed any 10m openings. (IC-7300)  

 

2018 / 2019 Contest efforts at NC0B 



How did the rigs stack up? 

¸While CQWW SSB is important, adjacent-

channel splatter dominates over rig differences. 

¸ ARRL 160m & 10m CW were good tests.  

¸DSP & APF selectivity excellent on both. 

¸ I spent much more time on the new TS-890S. 

¸Ran both with semi-break-in at 26 wpm. 

¸NR & NB the Icom wins 

¸Waterfall the Kenwood wins hands down, at 

least the way I operate S&P CW.   

 



For me the Kenwood waterfall makes the radio 

¸If you are ñrunningò, I doubt the 

scope/waterfall make much difference. 

¸ For the S&P operator, CW or SSB, Kenwood 

ñthought out-of-the-boxò from my perspective. 

¸ The following show the differences in the 

waterfall as you tune the radio to the next 

station to work.  



Icom waterfall slewing issue while tuning 

My workaround: use band scope with averaging OFF 



Kenwood waterfall while tuning 

Whole waterfall shifts, but leaves a blank space 



The 10m band Saturday afternoon 

Over 20 stations in 10 kHz (ARRL) 



CQWW 160m CW Friday 7:40 PM 

Over 30 stations in 10 kHz IC-7610 


