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This document provides some tips for the PCB design process, from component selection to assembly. 
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1. Component Selection  
 Before actually starting the PCB design, you have the freedom to use any components you like, 
as long as they’re readily accessible and affordable. It is then a good idea to use a big vendor such as 
Digi-Key Electronics and Mouser Electronics. They have a variety of components and you can 
place orders easily on OPS (Online Purchasing System, a system by the UC Davis College of 
Engineering). 
 
The following tips are for using Digikey to look for components (such as a filter IC). 

 Check the “In stock” box wherever possible to get common components and to avoid the delay in 
the future purchase. 

  
Fig 1. Check the box for “In stock”. 

 If you’re having trouble using keyword searching, look into the specific category of interest and use 
the sorting function to find components of desired specification (select multiple by holding Ctrl 
and clicking). 

 
Fig 2. Sorting function in Digi-Key. 
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In the case of an IC filter, the filter type and cutoff frequency can be specified. If no results matched 
the criteria, select more criteria at a time. 

 Read the component summary before checking the datasheet. It’ll save you a lot of time. 

 
Fig 3. Component summary section of the component. 

 Check that the description is indeed what you’re looking for, such as the voltage supply (3.3V or 
5V), mounting type (Surface Mount or Through Hole). 

 
Fig 4. Individual items in the component summary. 
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 If you’re using KiCad for PCB design, you can save some design time by choosing components that 
have footprints available in the built-in library (so you don’t have to draw your own). Look for the 
“Package/Case” for common packaging types.  

  
Fig 5. Package / Case for the filter IC. 

  After finding the corresponding footprint in KiCad (or other PCB software), check that the 
footprint dimensions match the values (and units) shown in the datasheet. Make sure the pad sizes 
have the correct separations and dimensions so that the components can be soldered on properly. 
If the footprint does not have the proper dimensions, you would have to go through the trouble of 
tweaking the component to make it work. 

  
Fig 6. The corresponding footprint in KiCad for the 8-SOIC. 

 

 Go through the datasheet to make sure the specifications are compatible with your design and 
other components. Items to look out for are the required supply voltage, input/out impedance, 
maximum operating frequency, maximum input voltage/current/power. Make sure that the 
specifications are either matched or within the tolerance to avoid damaging the components or 
degrading its performance.  

 



5 
 

 Look for free samples on the manufacturer’s official site. Companies such as Maxim Integrated, 
Texas Instruments, Mini-Circuits, Analog Devices, and Avago Technologies have free sample 
programs where you can simply sign up to get a limited number of components for free, including 
shipping. For example, the above filter IC is made by Maxim Integrated, so you can check whether 
or not it has free samples by looking at their component information. 

Fig 7. The component information for the MAX291 filter IC. 
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 For more sophisticated ICs, there may be evaluation boards available, which are essentially PCB’s 
with the IC, necessary components, and connections made already. Check the datasheet for the 
availability. For example, ADI’s VGA (variable gain amplifier) AD8367 has evaluation boards and 
the PCB layout is included in the datasheet. Unfortunately the listing price is $99 and does not 
have free sampling at the time this application note was written. However, generally it doesn’t hurt 
to looking up the boards to see if free samples are available.  

 
Fig 8. Evaluation board information for the AD8367 VGA. 

 Once all the parts are chosen and checked, order them as soon as possible. If you receive them 
before the PCB design submission, you may check the footprints in your design against the actual 
components  (see PCB Design Verification). 
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2. PCB Board Choices  
 You most likely have the option to use either a 2-layer board or a 4-layer board. While 4-layer 
boards give you more design flexibility, it complicates the design somewhat and increases the 
fabrication cost. 
 

 
Fig 9. OSH Park price comparison. 

 If possible, use a simple 2-layer board since it is easier to debug. If a 4-layer board is used and 
something is not working, you cannot modify or test the circuitry of the inner two layers.  

 For low frequency boards, the board thickness and material is usually not too important. But for a 
board with RF components and microstrip/CPW lines, definitely look into the board thickness and 
material. Although getting a special or customized board may cost more, it will help improve the 
performance. 

 

Fig 10. Bay Area Circuits materials options. 
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 To design a microstrip/CPW line, use calculators online or ADS LineCalc to find the proper line 
width that gives the desired characteristic impedance (50Ω, or other values specified in the 

datasheet). 

 
Fig 11. LineCalc function in ADS. 
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3. Schematics Design 
 The schematics part of the PCB design is just as important as the layout part. If you wire 
something wrong incorrectly, you may not catch it in the later  PCB design stage. It is therefore 
important to double check and triple check your design before proceeding. 

 Look for suggested schematic connection in the datasheet. Many of them show where and how to 
connect the pins. You can then simply translate the diagram into your schematics.  

 
Fig 12. Suggested pin configuration for the filter IC shown in the datasheet. 
 

 For low frequency circuits, put test pins at the connection between every active component. It 
allows you to test the output after every component for debugging. In the case that one of your 
active component fails to work, you can simply bypass it by using a wire for external connection. It 
also gives you the freedom to use the pin to output the signal at any part of your system. You can 
even use your PCB as a steady power supply by using the test point at the output of your voltage 
regulator! 

 

 

 

 

 

 

Fig 13. Block diagram for the baseband circuit. 
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Fig 14. Test points allow one to bypass a malfunctioning component of a low frequency circuit. 
 

 

 For RF circuits, test pins cannot be placed easily because of impedance matching. Therefore, test 
points would only be placed at crucial connections, such as the output of a mixer to monitor the 
frequency. An option to implement a test point is by using a 20 dB (or 30 dB) directional coupler. 
A small portion of the signal is coupled out, which can be connected to an SMA connector for 
testing. As convenient as it sounds,  the coupler does introduces some insertion loss, which 
reduces the power of the original signal by a small fraction that depends on the design of the 
coupler. 

 
Fig 15. An illustration of the directional coupler found in the datasheet of Anaren X3C19E2-20S. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5V Voltage 

Regulator 

Filter Amplifier 

 

DAC Microcontroller Mixer 

5V 5V 5V 5V 5V 

Test Point 

Test Point Test Point Test Point Test Point 



11 
 

4. PCB Design Verification 
 After spending hours designing the schematics and the layout, you should ask others to take a 
look at your design to catch possible mistakes. 

 Print out your layout with 1:1 scale to see its physical size. If you have the components already, 
place it on top of the printout to see if your footprints are correct. It also helps you to see if 
components are too closely placed to avoid overcrowding or possibly placement problems.  

 

 
Fig 16. Print preview in KiCad. 

 Export the gerber files and upload it to PCB fabrication websites (such as OSH Park) to see how 
their program interprets the files. 

 
Fig 17. OSH Park preview of the design. 
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5. PCB Assembly 
 You have your boards and you’re ready to solder the components. There are three options to 
solder it: 

 Use a soldering iron and solder it directly (with a magnifier for small components). 

 Use solder paste and use an oven for reflow. 

 Use solder paste and use an hot plate for reflow. 

Generally reflow soldering is good for large quantity of small components (such as 0603 and 0402 
resistors/capacitors/inductors). Because there are many soldering tutorials available online, this 
document will not go through the step-by-step process and instead will just list a few helpful tips. 

 Solder a few components at a time. If you solder everything in one go, debugging is going to be 
very difficult because components interact with each other and you may not be able to pin down 
the source of the problem. 

 Usually start with the power supply (voltage regulator) parts. You want to make sure your power 
lines are not shorted anywhere. If your power is shorting, you can easily damage your ICs.  

 Soldering and testing a few components at a time may take longer time, but it’ll help you debug a 
lot easier.  


