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      Driving Multiple Loads with 32 kHz Nano-Power MEMS Oscillators


Optimizing board space and managing power consumption of wearable devices is critical in sustaining competitiveness within this fast-growing consumer segment. With less power consumed, battery life is extended or provides the option to reduce the battery size. MEMS-based reference clocks offer an alternative to traditional quartz crystal timekeeping components, with advantages including a significant footprint reduction, improved accuracy, and lower system power. In addition, the capability to drive multiple loads with one ultra-small, nano-power oscillator is one way in which MEMS are supporting these improvements.

Figure 1: Block diagram of wearable showing key components


 


A wearable device typically comprises a low-power MCU and a low-power RF transceiver BLE (Bluetooth Low Energy is ubiquitous in today’s wearable devices) and sensors as shown in the block diagram of Figure 1. The MCU and BLE devices consume a high percentage of the system power budget and are designed to spend most of the time in sleep mode to conserve power. In this mode all high-frequency oscillators and PLLs are disabled. The only continually operating clock sources are those derived from the always-ON 32 kHz resonator-driven oscillators:


	32 kHz oscillator used by the MCU RTC and watch-dog timer
	32 kHz oscillator as the BLE sleep clock reference

An alternative solution which offers both space and power savings is to use one MEMS-based 32 kHz SiT1532/1552 or SiT1630 ultra-small, nano-power oscillator and TCXO to replace multiple 32 kHz quartz crystal-based oscillators. The output driver of one SiT15xx/16xx can easily drive the 32 kHz crystal inputs of MCU and BLE devices without any signal reflections.


 

Figure 2: Typical connection of SiT15xx oscillator to multiple ICs


 


Figure 2 shows how one SiT15xx oscillator can be used to replace two 32 kHz crystal resonators. The SiT15xx has typical rise/fall times of 20 ns when driving a 5 pF load. The SiT15xx output driver is capable of driving a combined trace and IC load of up to 100 pF without reflections, eliminating signal integrity issues.


Signal integrity can be demonstrated through IBIS simulations as shown in the following graphs with various transmission line conditions and output drive settings. The simulation setup is shown in Figure 3. IBIS models of a SiT1532 LVCMOS and D26 Nano-Drive™ output drivers with Vdd = 1.8V were used. To emulate the load seen by the SiT15xx a capacitor of various pF values is placed at the end of each transmission line.

Figure 3: IBIS simulation setup


 


Figure 4 and Figure 5 show clock signal waveform at each load (C1, C2) obtained during IBIS simulations with the following setup:


	SiT1532 output driver = LVCMOS
	50Ω transmission line length = 6 inches
	C1 = 20 pF; C2 = 30 pF

The capacitance of each trace is ~17 pF and the total load seen by the SiT1532 output driver is 17pF*2+20pF+30pF = 84pF. As seen from the waveforms, the capacitive loads increase rise/fall time but does not degrade the clock waveform at either load.

Figure 4: SiT1532-DCC waveform across C1 (20pF) at the end of a 6-inch 50 Ω transmission line


 

Figure 5: SiT1532-DCC waveform across C2 (30pF) at the end of a 6-inch 50 Ω transmission line


 


Figure 6 shows the waveform of a LVCMOS drive SiT532 at C1 at the end of a 100Ω 10-inch trace; C1 = C2 = 5 pF.

Figure 6: SiT1532-DCC waveform across C1 (5pF) at the end of a 10-inch 100 Ω transmission line


 


Figure 7 shows the waveform of SiT1532 with a D26 NanoDrive output drive at C1 at the end of a 100Ω 10-inch trace; C1 = C2 = 5 pF.

Figure 7: SiT1532-D26 waveform across C1 (5pF) at the end of a 10-inch 100 Ω transmission line


 


In most applications, a 32 kHz SiT15xx oscillator provides an excellent clock source for several ICs within the system. This helps decrease the total power consumption of a system, increase its reliability and decrease the board size and BOM. SiTime provides IBIS models for SiT15xx oscillators and strongly recommends running simulations to validate the signal integrity of the specific PCB configuration.
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              Last Name
              
            

            
              Company
              
            

            
              Country
              - Select -
United States
Afghanistan
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua & Barbuda
Argentina
Armenia
Aruba
Ascension Island
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia & Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
British Virgin Islands
Brunei
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Canary Islands
Cape Verde
Caribbean Netherlands
Cayman Islands
Central African Republic
Ceuta & Melilla
Chad
Chile
China
Christmas Island
Clipperton Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo - Brazzaville
Congo - Kinshasa
Cook Islands
Costa Rica
Croatia
Cuba
Curaçao
Cyprus
Czechia
Côte d’Ivoire
Denmark
Diego Garcia
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Eswatini
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard & McDonald Islands
Honduras
Hong Kong SAR China
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Kosovo
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macao SAR China
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar (Burma)
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
North Korea
North Macedonia
Norway
Oman
Outlying Oceania
Pakistan
Palau
Palestinian Territories
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn Islands
Poland
Portugal
Puerto Rico
Qatar
Romania
Russia
Rwanda
Réunion
Samoa
San Marino
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia & South Sandwich Islands
South Korea
South Sudan
Spain
Sri Lanka
St. Barthélemy
St. Helena
St. Kitts & Nevis
St. Lucia
St. Martin
St. Pierre & Miquelon
St. Vincent & Grenadines
Sudan
Suriname
Svalbard & Jan Mayen
Sweden
Switzerland
Syria
São Tomé & Príncipe
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad & Tobago
Tristan da Cunha
Tunisia
Turkey
Turkmenistan
Turks & Caicos Islands
Tuvalu
U.S. Outlying Islands
U.S. Virgin Islands
Uganda
Ukraine
United Arab Emirates
United Kingdom
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Wallis & Futuna
Western Sahara
Yemen
Zambia
Zimbabwe
Åland Islands
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                Select Role
Potential Customer
Current Customer
SiTime Sales Partner
Investor
Media/Analyst
Student/Educator
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