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Application Note -USB Layout guide 

High integrated USB audio print circuit boards 

 

Introduction 

This document provides guideline for the design of High integrated USB 

audio print circuit boards. To ensure maximum performance proper 

component placement and routing are very important. This document 

includes properly isolating the digital circuitry and analog circuitry, The 

effects of ground loop and supply plane geometry, decoupling/ bypassing/ 

filtering capacitors placement priorities, USB D+ and D- signals, analog power 

supplies, and analog ground planes. 

 

 

The layout design of Ground and Supply plane Geometry 

The layout separates the analog and digital ground planes with a 60 to 

100 mils gap. The moat helps to isolate noisy digital circuitry from quiet 

analog audio circuitry. The digital and analog ground planes are tied together 

by a wide link, about 50mils, at one point close to the USB connect. This will 

be the "drawbridge" that goes across the moat. Do not allow any digital or 

analog signal traces pass through the drawbridge, otherwise, the digital noise 

may be induced into the analog signals, makes audio performance worse.  

 

In order to present the best audio performance and prevent cross-talk 

issue from having no enough space between left and right channels. C-Media 

recommended to layout the width of each IN/OUT signal traces at least 10 

mils and the space is the least one time the size of width of signal trace. 

 

For a layout that helps to reduce noise, separate analog and digital 

ground planes should be provided, with the digital components over the 

digital ground plane, and the analog components, including the analog power 

regulators, over the analog ground plane. In addition to ground planes 

scheme, digital and analog power supply planes should be partitioned directly  
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over their respective ground planes. Placing analog power coincident with 

analog ground, and digital power coincident with digital ground. If any 

portions of analog and digital plane overlap, the distributed capacitance 

between the overlapping portions will couple digital noise into the analog 

circuitry. This defeats the purpose of isolated plane. The power and ground 

planes should be separated by approximately 40mils for the four layer PCB 

design. Using power and ground planes forming a natural, high capacitive, 

bypass capacitor to reduce overall PCB noise. 

 

 

Decoupling and bypassing capacitors 

Bypass capacitors on the PCB are used to short digital noise into ground. 

Commonly, USB audio controller may generate noise when its internal digital 

circuitry is operating. The current changes arise in the power and ground pins 

for the related section of the USB audio controller. The goal is to force AC 

currents to flow in the shortest possible loop from the supply pin through the 

bypass cap and back into the USB audio controller through the nearby ground 

pin. A bypassing circuit is supposed to be a low lead inductance between the 

USB audio controller and the bypass capacitors when in the operating 

frequency of the USB audio controller. The long-trace will greater the 

inductance. To avoid long-trace inductance effects, use the shortest possible 

traces for bypass capacitors, with wide traces to reduce impedance. For best 

performance, use supply bypass leads of less than one-half inch. 

 

    The USB audio controller power supply pins are need the bypass caps, 

which are located as close as possible to the supply pins. The capacitors must 

have low inductance and low equivalent series resistance (ESR). Tantalum 

10µF surface mount devices are good if they are used in conjunction with 

0.1µF ceramics. The filter capacitors with “B” priority, the reference filter to 

stabilize the reference voltage for internal Ops and reference output filters 

should be placed close to USB audio controller. A good reference voltage is 

relative to good analog performance. These decoupling capacitors should be 

close to the USB audio controller pins (Audio input pin), or positioned for the 

shortest connections to pins, with wide traces to reduce impedance. 
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The USB connector 

Place the USB device and connector on the unrouted board first. With 

minimum trace lengths, as equal as possible (D+, D-), route high-speed clock 

and USB differential signal pair first. Keep maximum distance between 

high-speed signals to USB differential signal pair.  

 

Route the USB differential signal pair using a minimum of vias and 

corners. It can reduce signal reflection and impedance change. If it’s 

necessary to turn 90°, it’ better to use two 45° turn or an arc, instead of 

making a single 90° turn. It can reduce reflection on the signal by minimizing 

impedance discontinuities.  

 

Please don’t route USB differential signal pair trace under crystal, 

oscillator, clock synthesizers, magnetic devices or ICs. It will cause 

interference. Stubs on USB differential signal pair should be avoided. While 

stubs exist, it will cause signal reflection and affect signal quality. If a stub is 

unavoidable in the design, no stub should be greater than 200mils. 


