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1 Printed Circuit Board 

For technical reasons, it is best to use a multilayer printed circuit board (PCB) with a separate 
layer dedicated to ground (VSS) and another dedicated to the VDD supply. This provides good 
decoupling and a good shielding effect. For many applications, economical reasons prohibit the 
use of this type of board. In this case, the major requirement is to ensure a good structure for 
ground and for the power supply. 

 

2 Component Position 

A preliminary layout of the PCB must separate the different circuits according to their EMI 
contribution in order to reduce cross-coupling on the PCB, that is noisy, high-current circuits, low-
voltage circuits, and digital components 

 

3 Ground And Power Supply (VSS/VDD) 

Every block (noisy, low-level sensitive, digital, etc.) should be grounded individually and all 
ground returns should be to a single point. Loops must be avoided or have a minimum area. The 
power supply should be implemented close to the ground line to minimize the area of the supply 
loop. This is due to the fact that the supply loop acts as an antenna, and is therefore the main 
transmitter and receiver of EMI. All component-free PCB areas must be filled with additional 
grounding to create a kind of shielding (especially when using single-layer PCBs). 

 

4 Decoupling 

All power supply and ground pins must be properly connected to the power supplies. These 
connections, including pads, tracks and vias should have as low an impedance as possible. This 
is typically achieved with thick track widths and, preferably, the use of dedicated power supply 
planes in multilayer PCBs.  

In addition, each power supply pair should be decoupled with filtering ceramic capacitors C 
(100nF) and a chemical capacitor C of about 10µF connected in parallel on the WB32F10xxx 
device. These capacitors need to be placed as close as possible to, or below, the appropriate 
pins on the underside of the PCB. Typical values are 10nF to 100nF, but exact values depend on 
the application needs. Figure 1shows the typical layout of such a VDD/VSS pair. 

 

Figure 1 A typical layout of VDD /VSS 
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5 Power supply schemes 

The circuit is powered by a stabilized power supply, VDD 

⚫ Note 

– If the ADC is used, the VDD range is limited to 2.4 V to 3.6 V 

– If the ADC is not used, the VDD range is 2.0 V to 3.6 V 

⚫ The VDD pins must be connected to VDD with external decoupling capacitors (one 100nF 
Ceramic capacitor for each VDD pin + one Tantalum capacitor (min. 4.7 µF typ.10 µF) 

⚫ VBAT pins must be connected to External battery (1.8V < VBAT  < 3.6V)。If no external battery 

is available, the VBAT must be connected to VDD through a 100nF Ceramic Capacitor. 

⚫ VDDA pin must be connected to 2 external decoupling capacitors.(10nF Ceramic Capacitor 
+1uF Tantalum) 

⚫ VREF+ pin can be connected to VDDA.If a separate external reference is used on VREF+, a 
10nF and a 1µF capacitor must be connected to VREF+. In all cases, VREF+ must be 
between 2.4V and VDDA 

 

Figure 2 Power Supply Scheme 

 

6 Other Signals 

When designing an application, the EMC performance can be improved by closely studying: 

⚫ Signals for which a temporary disturbance affects the running process permanently (the case 
of interrupts and handshaking strobe signals, and not the case for LED commands). 

⚫ For these signals, a surrounding ground trace, shorter lengths and the absence of noisy and 
sensitive traces nearby (crosstalk effect) improve EMC performance.  

⚫ For digital signals, the best possible electrical margin must be reached for the two logical 
states and slow Schmitt triggers are recommended to eliminate parasitic states.   

● The 3W principle should be met as far as possible, and the adjacent traces should be kept as 

far away as possible to reduce coupling and interference.If ADC and CMP require high precision, 
they must be surrounded by GND. 

● Noisy signals (clock, etc.) 

● Sensitive signals (high impedance, etc.) 
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7 Unused I/Os and features  

All microcontrollers are designed for a variety of applications and often a particular application 
does not use 100% of the MCU resources. 

To increase EMC performance, unused clocks, counters or I/Os, should not be left free, e.g. I/Os 
should be set to “0” or “1”(pull-up or pull-down to the unused I/O pins.) and unused features 
should be “frozen” or disabled. 

 

8 CLOCK  

LSE route should be as far away from HSE route as possible. 

 

Figure 3 LSE and HSE wiring 

 

9 Analog Signal  

In order to improve the sampling accuracy, the analog signal of ADC channel needs to be 
isolated from the digital signal, and it needs to be grounded and shielded. 
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10 EMI 

1. Make sure the power supply is rated for the application and optimize with decoupling 
capacitors. 

2.  Provide adequate filter capacitors on the power supply. Bulk/Bypass and Decoupling 
Capacitors should have Low Equivalent Series Inductance (ESL) 

3.  All empty PCB wiring areas need to be connected to ground(GND), and all ground planes 
need to be connected together. 

4. 4Bypass every power input to board with a high-frequency capacitor 

5. Differential signal line must be matched in length, or it will cause timing skew, reduce signal 
quality, and increase EMI. 

6. Differential signal lines need to be routed on the same PCB layer, because differences in 
impedance and vias between different layers will reduce the effect of differential-mode signal 
transmission and introduce common-mode noise. 

7. High-speed signal lines should not have vias, the ground plane on the back should be 
complete, and the traces should be as short as possible, keeping a distance from other signal 
lines. If the usb interface needs series terminal resistors or USB D+/D- needs to be connected 
with pull-up resistors, be sure to place these resistors as close to the chip as possible. 

8.  Every VDD pins of MCU with two high-frequency capacitor (Tpy. 1uF and 0.1Uf). 

9.  Add small damping resistors(10R) or ferrites(120pf) to SPI or IIC clock outputs and keep hot 
leads short. 

10. The line of the crystal oscillator needs to be as short as possible, and the signal line should 
not be routed on the back of the crystal oscillator. If the layout allows, try placing vias around the 
crystal to ground(GND) to ensure the integrity of the ground plane around the crystal. 

 

1 USB schematic design reference 
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Revision history 

Revision  Date Description   

1.0 2019/12/15 Initial Release 

1.4 2022/06/30 Added EMI section and USB schematic design reference 
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IMPORTANT NOTICE 

Information in this document is provided solely in connection with WB products. This 

document, including any product of WB described in this document (the "Product"), is owned by 

WB under the intellectualproperty laws and treaties of the People's Republic of China and other 

jurisdictions worldwide. Westberry Technology (ChangZhou) Corp., ltd and its subsidiaries("WB") 

reserve the right to make changes, corrections, modifications or improvements, to this document, 

and the products and services described herein at any time, without notice.WB does not assume 

any liability arising out of the application or use of any Product described in this document.  

Purchasers are solely responsible for the choice, selection and use of the WB products and 

services described herein, and WB assumes no liability whatsoever relating to the choice, 

selection or use of the WB products and services described herein. 

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is 

granted under this document. If any part of this document refers to any third party products or 

services it shall not be deemed a license grant by WB for the use of such third party products or 

services, or any intellectual property contained therein or considered as a warranty covering the 

use in any manner whatsoever of such third party products or services or any intellectual 

property contained therein. 

Except for customized products which has been expressly identified in the applicable 

agreement, the Products are designed, developed or manufactured for ordinary business, 

industrial, personal, or household applications only. The Products are not designed, intended, or 

authorized for use as components in systems designed or intended for the operation of weapons, 

weapons systems, nuclear installations, atomic energy control instruments, combustion control 

instruments, airplane or spaceship instruments, transportation instruments, traffic signal 

instruments, life-support devices or systems, other medical devices or systems (including 

resuscitation equipment and surgical implants), pollution control or hazardous substances 

management, or other uses where the failure of the device or Product could cause personal 

injury, death, property or environmental damage.  

Resale of WB products with provisions different from the statements and/or technical 

features set forth in this document shall immediately void any warranty granted by WB for the 

WB product or service described herein and shall not create or extend in any manner 

whatsoever, anyliability of WB. 
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