
Model (Package Size)

100 20 30 40 50 60

Frequency Range [MHz]

IQXC-26 (1 .6×1 .2) 

IQXC-42 (2 .0×1 .6)

CFPX-218 (2 .5×2 .0)

CFPX-180 (3 .2×2 .5)

CFPX-104 (5 .0×3 .2)

12SMX (7 .5×5 .0)

HC49 (11 .0×4 .7)

HC49/4H (11 .0×4 .7)

HC49/4HSMX (13 .4×4 .9)

Model (Package Size)

Frequency Range [kHz]
100 200 300 400 500

85SMX (8 .7×3 .7)

CFPX-56 (9 .5×2 .5)

IQXC-25 (2 .0×1 .2)

IQXC-90 (1 .6×1 .0)

0

32.768 kHz

WATCH (see spec)

CFPX-217 (3 .2×1 .5)

Quartz Crystals

Model vs. Frequency Range

WE-XTAL (Crystal) vs. Frequency Range

WE-XTAL (Watch Crystal) vs. Frequency Range
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Micro-
Processor

Crystal as close as possible to the ICGround plane under the 
crystal connected to IC ground

Guard the crystal traces with 
ground traces (guard ring). 
Must be a clean ground with 
no current to or from other 
devices flowing through the 
guard ring. Guard ring 
connected to the microcontroller 
ground.

Single trace between crystal pins, the external capacitors 
and the microprocessor must be kept as  short as possible.

Avoid loops 

Where applicable 
connect the crystal housing 
to the ground plane

Load capacitors should be 
low leakage and stable 
across temperature range 
(NPO or COG type)Keep digital signal and 

power traces as far away 
from the crystal connections 
as possible

No vias on crystal trace

Crystal Specification

Capacitive Load

	� Frequency [kHz or MHz]
	� Package size (model and dimensions)
	� Tolerance [ppm] – The frequency accuracy at 25 °C
	�  Stability [ppm]* – The frequency change over operating  

temperature range
	� Operating temperature range [°C]*
	�  Circuit load condition CLoad [pF] 

–  For capacitive load (CLoad) value the stray PCB capacitance 
and the IC pin capacitance should be considered .

 – Full CL value must match that of the crystal specification
 – CL = (C1*C2) / (C1+C2) + Cstray

 – Cstray = μP pin stray + PCB Stray ≈ 3 pF to 6 pF
* Not relevant for watch crystal .

PCB Layout Design Considerations
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