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Goal:  Make a MMW Mixer for ??

• How to use existing Avago Diodes to get a 
upconverter/downconverter.

• Diodes need to be solderable, SOT23, SOT143, SOT363
• Pkg model HP AN1124

• Diodes:  HSMS-282x  C case style for antiparallel pair (harmonic 
mixing.).



Where to Start?





Where to Start?

• Microwave Office:  Has a Diode Mixer Example file….
• Uses SOT23 diode package

• Balanced (quad hybrid) to isolate LO and RF

• Frequency 4.25 GHz

• Lange Coupler allows easy change in frequency.



MWO Model



Results



Results

• Input Signal -10 dBm….If selected to be 1296 MHz

• Loss

Frequency  GHz Loss  dB

4.25 9.7 

6.25 9.7

8.25 12.7

10.398 18.6
29.8 after fixing HMSX282x model



Why Does it fall apart at 10 GHz

The 4 inductors cause almost all 
of the excess loss!

The diode model hasn’t been 
eliminated yet.

SC-79 package, smaller lower 
inductance?

Beam Lead?



Diode Parameters



More Complete Spice Diode Model









Less Expensive Sources!



Results

• Input Signal -10 dBm….If selected to be 1296 MHz

• Loss

Frequency  GHz Loss  dB

4.25 9.7 

6.25 9.7

8.25 12.7

10.398 18.6
29.8 after fixing HMSX282x model
10.4 using MA4E2502L diode….



• Still about $2.00

• Even smaller…..

• Special solder/epoxy to mount

• Vendor claims 80 GHz 
performance.

• Why it works:

• Low junction capacitance

• Low series inductance



For the Massocist.

• These are very EDS sensitive.

• There are higher frequency diodes,  
try Hughes Research, tunnel/back 
diodes.



Alternative Approach

• Let the semiconductor vendor do the hard stuff…

• Diode mounting

• Quadrature hybrid.

24-32 GHz input DC-8 GHz IF
11 dB conversion loss
20 dBm IIP3
9 dBm LO
3mmx3mm LCC Package

That damn soldering 
problem again.



Others

3-20 GHz RF Range  DC-6 GHz IF
0 dBm LO drive
8 dB conversion loss
$44.00 Mouser 
118x78 mils



I/Q   Well We do Want Direct Conversion!

• 21-24 GHz  IF DC-3.5GHz

• Conversion Gain 15 dB

• LO Multiplication 

• 4x4mm package

• HMC967LP4E

• $35.42

• HMC7912 matching up 
converter



Higher Bands

• OOPS !  They are die
• Epoxy parts down

• Wire bond.
• I am known to be bad at wirebonding.

• Some techs are quite good on primitive equipment….



Soldering Tools

• My First



Soldering in College



Current Tools



For The Next Level
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