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EXTERNAL 32.768 KHzZ CRYSTAL OSCILLATOR

1. Introduction

This document describes an external 32.768 kHz oscillator circuit for use with the Si4700/01/02/03. It provides the
required components, the schematic, and recommended layout guidelines.

2. Oscillator Circuit Description
The circuit makes use of an unbuffered inverter, four external resistors, two capacitors, and a 32.768 kHz crystal.

3. Schematic and Bill of Materials

Figure 1 shows the external oscillator circuit schematic. Table 1 shows the bill of materials with component values,
vendors, and descriptions.
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Figure 1. 32.768 kHz Crystal Oscillator Circuit Schematic

3.1. Schematic Description

Resistors R3 and R4 limit the current driving capability of the unbuffered inverter. This maintains current
consumption of the circuit at approximately 8 uA when VIO = 3.3 V. Resistor R2 biases the inverter to its linear
operating region to start and maintain oscillation. In order to not exceed the maximum crystal power dissipation, the
total power delivered to the crystal must be controlled. The resistor R1 provides this current limiting in the example
circuit shown in Figure 1 and has been tuned to ensure that the 1 uW power limit for the ECS-.327-12.5-13 is not
exceeded. For a different crystal check the data sheet to ensure that the maximum power dissipation is not
exceeded. Capacitors C1 and C2 provide the required load capacitance for crystal oscillation at the desired

32.768 kHz frequency.
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3.2. Bill of Materials

Table 1. Bill of Materials

Item | Qty | Refdes Description Value | Footprint | MFG/Vendor MFG/Vendor_PN
1|2 |C1cC2 CAP,SM,0402 22 pf | CC0402 Kemet C0402C220J5GAC-TU
2 1 R1 RES,SM,0402 300k | RC0402 Vishay CRCWO0402304JRT7
3 1 R2 RES,SM,0402 10 M | RC0402 Vishay CRCWO0402106JRT7
4 | 2 | R3,R4 RES,SM,0402 47 k | RC0402 Vishay CRCWO0402473JRT7
5 1 X1 32.768 kHz QUARTZ CRYSTAL, 2X6 ECS ECS-.327-12.5-13

12.5 pF, £20 ppm,
ECS-.327-12.5-13
6 1 Ul SN74LVC1GUO04, SC70-5 TEXAS SN74LVC1GU04
unbuffered single inverter, INSTRU-
1.65t0 5.5V, SC70-5 MENTS

4. Layout Recommendations

The input of the inverter is a high impedance node and is sensitive to noise. For this reason, special care should be
taken to isolate this portion of the circuit from digital signals or other noise sources. Surrounding this node by a
ground trace or plane is recommended.
Figure 2 shows the sensitive portions of the circuit, and Figure 3 shows an example of using ground fill to isolate
the input of the inverter from digital signals.
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Figure 2. 32.768 kHz Crystal Oscillator Circuit with Noise Sensitive Areas Highlighted
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Noise sensitive node

Nearest digital signals should
be separated from noise
sensitive portions of the circuit
by a ground trace or ground fill.

Ground fill

Figure 3. Example Layout Showing the Use of Ground Fill to Minimize Noise
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Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers
using or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific
device, and "Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories
reserves the right to make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply
or express copyright licenses granted hereunder to design or fabricate any integrated circuits. The products must not be used within any Life Support System without the specific
written consent of Silicon Laboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected
to result in significant personal injury or death. Silicon Laboratories products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information
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USBXpress® and others are trademarks or registered trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of
ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand names mentioned herein are trademarks of their respective holders.
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