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Wavelab module
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Wavelab module

• According to Wavelab ODU brochure, frequency range is 21.2-

23.6GHz but original PCB LO can't reach 21.2GHz. TR spacing is 

1008 MHz

• The plan to put the module on USA terrestrial 24192 MHzMHz
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External view of module
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Inside the module



W5HN

North

Texas

Microwave

Society

NTMS

WWW.NTMS.ORG 6

Inside the module
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SMM5845
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Inside the module
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Module schematic
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PIN attenuator
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Pin closeup
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PIN examples

Ulrich 

Rhode

Ray

Waugh
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NTMS Group order

Order placed with JLCPCB for 20 boards
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JLCPCB order
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JLCPCB order

• Create an account on the website

• Upload the gerber, BOM, positions files

• Wavelab-24G-Addon-module/Kicad/V05 Kicad6/Wavelab24GHz_v05/production 

at main · PA0MHE/Wavelab-24G-Addon-module · GitHub

• Review component placement and jlcpcb inventory shortages

• Using search features you may find replacement parts

• Place the order

https://github.com/PA0MHE/Wavelab-24G-Addon-module/tree/main/Kicad/V05%20Kicad6/Wavelab24GHz_v05/production
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JLCPCB order

Confirming parts placement via website image
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JLCPCB order

• Initial cost of PCBs was about a buck each.
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JLCPCB order

• Shipment timeline. From payment to shipment < 6 days
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Add on board by PA0MHE

• Board provides:

• +3.3v, +/- 5v, +6v power to add on board and module

• LO / IF frequencies (programmable ATTINY for LO freqs)

• Connections to pin attenuator

• Key components:

• 2 x ADF4351 RF synthesizers and ATTINY 

• Mixer 1.5-4.5 GHz

• 800 ma 3.3v regulator 

• 3 x DC-6 GHz 3.9 db NF, 21 db gain MMICs

• Support:

• NTMS Group PCB order

• Wavelab groupsio - Wavelab24GHz@groups.io | Home

https://groups.io/g/Wavelab24GHz
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V5 changes from V4

V4 V5

V5
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Remaining parts
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Soldering technique

Small I/O footprint before placing
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Program ATTINY

• Arduino sketch is on GitHub

• Wavelab-24G-Addon-module/ADF4351_fixed_tiny_24GHz.ino at main · 

PA0MHE/Wavelab-24G-Addon-module · GitHub

• Arduino integrated development environment needed (Free)

• Use Arduino IDE to burn bootloader to Uno and then upload 

Wavelab sketch to ATTINY

• Uno required, breadboards, patch wiring

• Program an ATtiny With Arduino : 7 Steps (with Pictures) - Instructables

• Use sparkfun “AVR tiny programmer” and SOIC chip holder, 

install drivers, upload Wavelab sketch directly to ATTINY

• This will be explained in the following slides

https://github.com/PA0MHE/Wavelab-24G-Addon-module/blob/main/ADF4351_fixed_tiny_24GHz/ADF4351_fixed_tiny_24GHz.ino
https://www.instructables.com/Program-an-ATtiny-with-Arduino/#:~:text=Program%20an%20ATtiny%20With%20Arduino%201%20Step%201%3A,ATtiny%20...%207%20Step%207%3A%20Test%20Circuit%20
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Programming tools

• Using AVR tiny programmer (windows)

• Plug the programmer into your USB

• If drivers are not found then download Zadig USBTiny drivers

• Ref:https://learn.sparkfun.com/tutorials/tiny-avr-programmer-hookup-guide/all

• Download the ATTINY addon to your Arduino IDE from GitHub 

• Configure IDE to use ATTINY85 (internal 1 MHz clock) 

• Tools>Board>ATtiny85 (internal 1 MHz clock)

• Configure IDE to use ATTINY85 processor

• Tools>Processor>ATTINY85

• Configure IDE to use programmer USBtinyISP

• Tools>Programmer>USBtinyISP

• Plug in the ATTINY

• Upload the code. (Use a blink sample sketch if you want to test 1st time)
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Programming tools

• On Amazon
• AVR Tiny Programmer

• SOIC8 SOP8 to DIP8 IC Programmer 

Socket Converter (verify the device will 

handle 200+ mil sizing) 
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LO frequencies

• The plan to put the module on USA terrestrial 24192 MHzMHz

• For 144 MHz IF use the reg1 & reg2 lines below highlighted 

and comment out all others.
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LO frequencies

• Pertinent register values are the first two hex strings

Reg 1 will 

control Integer 

and Fractional 

values

Reg 2 controls

Phase adjust, 

prescaler (8/9), 

Modulus value 
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LO frequencies

• There’s an app for that!!
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Add on board schematic pages
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Add on board schematic pages
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Add on board schematic pages
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