
SiTime全硅MEMS时脉方案和应用实例

n  振荡器, 时钟产生器和嵌入式谐振器

n  封装兼容, 直接替换石英

n  3周供货期

n  最佳稳定性和可靠性

  工业级，高可靠性，车规电子 50000G抗震,  70G抗振, 5亿小时平均无故障时间(MTBF)

网络通讯 1-800MHz, 1.8V工作电压, ±10PPM稳定性

 消费 3周供货期, 最小, 最薄, 最低成本

储存和计算机 ±10PPM稳定性, 2 FIT半导体可靠性

http://www.sitime.com


基本型号

频率范围(MHz)

输出接口数量

单端(S/E)输出

差分(D/E)输出

扩频功能

频率稳定性(±PPM)

平均耗电量(mA)

何时使用 

高效能可编
程振荡器

差分(D/E)
可编程振荡器

低功耗可编程振
荡器

扩频可编程振荡器
压控可编程振

荡器
可编程时钟产生器

可编程
kHz振
荡器

车规温
度可编
程振荡

器

SiT8103 SiT8102 SiT9102 SiT9107 SiT8003 SiT8033 SiT9001 SiT9002 SiT9003 SiT3701 SiT3702 SiT9103 SiT9104 SiT9105 SiT8503 SiT8002AA

1 - 110 1 - 200 1 - 220 220 - 800 1 - 110 2 - 110 1 - 200 1 - 220 1 - 110 1 - 110 1 - 220 1 - 800 1 - 220 1-220 (S/E)
1-800 (D/E) 0.2 - 1.0 1 - 125

1 1 1 1 1
1, 

频率可
切换

1 1 1 1 1 3 6 1 (D/E) 
4 (S/E) 1 1

l l l l l l l l l l l

l l l l l l

l l l 请联络 
SiTime

请联络 
SiTime

请联络 
SiTime

20 - 50 10 - 100 10 - 50 10 - 50 20 - 50 20 - 50 50 - 100 25 - 50 50 - 100 20 - 50 10 - 50 25 - 50 25 - 50 25 - 50 25 - 50 100

6.7 25 40 - 70 40 - 70 3.2 3.7 25 40 - 70 3.2 6.7 40 - 70 每个输出
40 - 70 

每个输出
30

S/E输出
25 

D/E输出 
40 - 70 

6.3 20

≤ 110 MHz > 110 MHz ≤ 220 MHz
D/E

> 220 MHz
D/E < 6 mA 2 个可选

频率
需扩频
控制

D/E 需扩
频控制

< 6 mA, 
需扩频
控制

电压变频
D/E 

电压变频
3 D/E 6 S/E

Mixed 
S/E 和D/E 

输出
F ≤ 1 MHz > 85 °C

应用 常用频率 串口 (Serial I/O) 协议

Ethernet 
(10/100) 25 l l l l l

Ethernet 
(1G)

25, 50, 62.5 l l l l l

125 l l l l l

250 l l l

Ethernet 
(10GBase-R)

161.1328 l l l l l l

322.2656 
644.5313 l 请联络 

SiTime l l

Ethernet 
(10GBase-X) / XAUI

156.25 l l l l l l

312.5, 625 l 请联络 
SiTime l l

SATA / SAS

31.25, 37.5, 
75, 100 l l l l l l l l l l

120, 150 l l l l l l l

300, 600 l l l

Fibre Channel

21.25, 26.5625, 
53.125, 106.25 l l l l l l l

159.375 l l l l l

212.5 l l l l

318.75,  
425, 637.5 l l l

1394B  
(FireWire, iLink)

24.576, 49.152, 
98.304 l l l l l

Infiniband 125 l l l l l

PCI Express
(PCI-E)

100 l l l l l l l l l l

125, 200 l l l l l l l

RapidIO 100 l l l l l l l

HDMI

13.513,  
27.027, 74.25 l l l l l l l

148.5 l l l l l

222.75,  
297, 340 l l l

UART

1.8432, 2.4576, 
3.6864, 7.3728, 

11.0592, 12.288, 
14.7456, 18.432, 

29.4912  

l l l l l

USB 1.1 / USB 2.0 12, 24, 26, 48 l l l l l

FB-DIMM / AMB 133.33,  
166.67, 200 l l l l l l l

USB3.0

12, 24, 26, 
48, 50 l l l l l l l

125 l l l l

250, 500 (on 
FPGA) l 请联络 

SiTime l l

D/E ＝差分。S/E=单端。MHz频率可精确到小数点五位。kHz频率可精确到小数点六位。具体规格, 以参考规格书为准。如需克制化参数, 请联络SiTime.  Subject to change without notice.

以频率, 应用选择SiTime时脉产品
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差分(D/E)
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扩频可编程振荡器
压控可编程振
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1 - 110 1 - 200 1 - 220 220 - 800 1 - 110 2 - 110 1 - 200 1 - 220 1 - 110 1 - 110 1 - 220 1 - 800 1 - 220 1-220 (S/E)
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1 1 1 1 1
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l l l l l l l l l l l

l l l l l l
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SiTime
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SiTime

请联络 
SiTime

20 - 50 10 - 100 10 - 50 10 - 50 20 - 50 20 - 50 50 - 100 25 - 50 50 - 100 20 - 50 10 - 50 25 - 50 25 - 50 25 - 50 25 - 50 100

6.7 25 40 - 70 40 - 70 3.2 3.7 25 40 - 70 3.2 6.7 40 - 70 每个输出
40 - 70 

每个输出
30

S/E输出
25 

D/E输出 
40 - 70 

6.3 20

≤ 110 MHz > 110 MHz ≤ 220 MHz
D/E

> 220 MHz
D/E < 6 mA 2 个可选

频率
需扩频
控制

D/E 需扩
频控制

< 6 mA, 
需扩频
控制

电压变频
D/E 
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3 D/E 6 S/E

Mixed 
S/E 和D/E 

输出
F ≤ 1 MHz > 85 °C

应用 常用频率 串口 (Serial I/O) 协议

Zigbee (802.15.4) 13, 24, 40 l l l l

HyperTransport 100 l l l l l l l

DDR1, 
DDR2, 
DDR3

< 200 l l l l l l l l

> 200 l l l l l l l

 Microprocessor / 
Microcontroller / 
DSP / PCI / PCI-X

1 - 110
(e.g. 14.318, 
66.666, 100)

l l l l l l l l l l

110 - 200
(e.g. 133.33, 
166.67, 200)

l l l l l l l l

200 - 800
(e.g. 266.66, 400, 

533.33, 800)
l l l l l

应用 常用频率 音响视频

Audio (< 1 MHz) 400 - 800 kHz for 
PWM Tracking l

Audio  
(32kHz Standard)

2.048, 3.072, 
4.096, 6.144, 

8.192, 12.288, 
16.384, 24.576, 
32.768, 49.152, 

65.536

l l l l l

Audio 
(44.1kHz standard)

2.8224, 4.2336, 
5.6448, 8.4672, 

11.2896, 16.9344, 
22.5792, 33.8688, 
45.1584, 67.738, 

90.317

l l l l l

Audio 
(48kHz standard)

3.072, 4.608, 
6.144, 9.216, 

12.288, 18.432, 
24.576, 36.864, 
49.152, 73.728, 

98.304

l l l l l

Television (NTSC) 3.579545, 13.5, 
14.31818, 27 l l l l l

Television (PAL)

3.57611, 3.58205,
4.43367, 8.86724, 

13.5, 13.875, 
17.73447, 27

l l l l l

Video, HDTV, 
1080i, 720p

74.25 l l l l l l l l

74.17582418 l   l l l l l l l

Video, HDTV, 
1080p

148.5 l l l l l l

148.3516484 l l l l l l

Video, MPEG-2

13.5, 27,  
27.027, 54, 

54.054, 
108, 

108.108

l l l l l l l

D/E ＝差分。S/E=单端。MHz频率可精确到小数点五位。kHz频率可精确到小数点六位。具体规格, 以参考规格书为准。如需克制化参数, 请联络SiTime.  Subject to change without notice.
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利用SiTime工具简化设计, 加快产品开发

立即替换石英!  
线上交互比对工具

www.sitime.com/crossreference

各种组合,自由配置! 
线上点选规格

www.sitime.com/support/
request-samples.htm

赶快体验全硅的效益 
样品索取或使用烧录器

www.sitime.com/support/
request-samples.htm

受益于SiTime 專业知识!
利用线上设计资源

www.sitime.com/support
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Reliability Summary for SiTime's Programmable Oscillators
Purpose of Stress Testing

Reliability of SiTime's programmable oscillator family.  These results extend to SiT8002, SiT8102, SiT8003 

and 9001 by virtue of the same technology and similar die size.

Early Life Results (EFR)

Condition: Dynamic, 125°C, Vcc (max), 168 hours 

Quantity Stressed: 5277 Quantity Passed: 5277 Failure Rate: 0

Operating Life Results (HTOL) 

Condition: Dynamic, 125°C, Vcc (max), 2000 hours (derated to 25 ºC)

Quantity Stressed: 479 Quantity Passed: 479 Quantity Failed: 0

Semiconductor FIT Calculation: 2 FIT

Confidence Level (%): 90 Ea (activation energy in eV): 0.7

Note:  Single stresses use small quantities that may result in FIT rates larger than actual.

Electro-Static Discharge (ESD)

Condition: Human Body Model (HBM), 5 pulses, all pin combinations

Quantity Stressed: 16 Quantity Passed: 16 Failure Rate: 0

Voltage Levels: 8 units at ±8000V and 8 units at ±2000V

Condition: Machine Model (MM), 5 pulses, all pin combinations

Quantity Stressed: 16 Quantity Passed: 16 Failure Rate: 0

Voltage Levels: 5 units at ±600V and 11 units at ±200V

Condition: Charged Device Model (CDM), 5 pulses, all pin combinations

Quantity Stressed: 16 Quantity Passed: 16 Failure Rate: 0

Voltage Levels: 5 units at ±800V and 11 units at ±750V

Latch-Up (LU)
Condition: 100mA @ 85°C, Vcc (max)

Quantity Stressed: 30 Quantity Passed: 30 Failure Rate: 0

NVM Data Retention 

Condition:   

Quantity Stressed: 80 Quantity Passed: 80 Quantity Failed: 0

Programing: Checkerboard pattern was programmed on NVM

Condition:

Quantity Stressed: 80 Quantity Passed: 80 Quantity Failed: 0

Programing: Checkerboard pattern was programmed on NVM of 40 units
Inverse checkerboard pattern was programmed on NVM of the other 40 units

Temperature and Humidity Results (HAST)

Condition: Biased HAST, MSL 1 preconditioning, Vdd (max), 130°C, 85% RH, 96 hours

Quantity Stressed: 320 Quantity Passed: 320 Failure Rate: 0

Temperature Cycling (TC)

Condition: MSL 1 preconditioning, -65°C - 150°C, 1000 cycles

Quantity Stressed: 319 Quantity Passed: 319 Failure Rate: 0

Quartz Aging Equivalency (QA)

Condition: 85°C, Vcc (nom), 30 days

Quantity Stressed: 240 Quantity Passed: 240 Failure Rate: 0

Mechanical Shock (MS)  

Condition: Peak acceleration 50KG

Quantity Stressed: 60 Quantity Passed: 60 Failure Rate: 0

Condition: Peak acceleration 70G

Quantity Stressed: 60 Quantity Passed: 60 Failure Rate: 0

NVM Operating Life (NVM HTOL), Dynamic, 125°C, Vcc (max), 1000 hours 

Variable Frequency Vibration (VFV)

NVM High Temp Storage (NVM HTS), 150°C, 1000 hours 
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SILICON MEMS OSCILLATORS FOR
HIGH-SPEED DIGITAL SYSTEMS

..........................................................................................................................................................................................................................

RECENT ADVANCES IN MICROELECTROMECHANICAL SYSTEM (MEMS) MANUFACTURING

AND CIRCUIT DESIGN TECHNIQUES HAVE PROPELLED MEMS-BASED SILICON OSCILLATORS

INTO THE MAINSTREAM OF ELECTRONIC COMPONENTS. THIS ARTICLE DISCUSSES THE

REASONS FOR THIS TREND, WHICH INCLUDE SIZE, RELIABILITY, MASS MANUFACTUR-

ABILITY, AND PERFORMANCE ADVANTAGES IN VARIOUS DIGITAL APPLICATIONS, SUCH AS

PROCESSORS AND PARALLEL AND SERIAL INTERFACES.

......Microelectromechanical system
(MEMS) devices have been widely used in
accelerometer, gyroscopes, and microphones
due to their size, reliability, performance,
and cost advantages. Researchers have also
used the resonance properties of MEMS
structures to build resonators since 1967.
However, stability, reliability, manufactur-
ability issues related to sealing the resonator
elements, and the lack of a suitable system
architecture to drive and calibrate MEMS
oscillators has prevented cost-efficient
manufacturing.

In the past 10 or so years, researchers have
developed new silicon processing techniques
for sealing silicon resonating structures
within a silicon cavity. This breakthrough
makes it possible to cost-effectively manufac-
ture reliable MEMS resonator devices in
high volume, using the large available silicon
manufacturing infrastructure. In addition,
most MEMS-based silicon oscillators are
small and programmable. The combination
of these features has allowed MEMS-based
silicon oscillators to penetrate the oscillator
market, which quartz crystal oscillators
have traditionally dominated. Today, silicon
oscillators are used in computing, digital

signal processing, networking, consumer,
military, industrial, and other applications.

Architecture and construction
Figure 1 shows the key steps in construct-

ing SiTime’s MEMS-based silicon oscillator
device. Because of its special processing
requirements, the MEMS resonator typically
resides on a separate die, while the other cir-
cuits reside on a complementary metal-oxide
semiconductor (CMOS) die. In the future,
as the higher volume justifies the cost of
developing special hybrid MEMS þ CMOS
processes, manufacturers might integrate
both dies in one to reduce cost.

To assemble the device, we first mount
the CMOS die on a sheet of lead frames.
Next, we stack the resonator die on top of
the CMOS die. We use wire bonds to con-
nect signals between the dies and to the pack-
age lead frame. The devices are then molded
and singulated. Subsequently, we test, cali-
brate, and program the chips.

Figure 2 shows the MEMS-based silicon
oscillator’s key elements. The oscillator block
includes the MEMS resonator element and
a sustaining circuit. The MEMS resonator
has a silicon structure, which is encapsulated

Sassan Tabatabaei

Aaron Partridge

SiTime Corporation
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Output Terminations for SiT9102/9002/9103 
LVPECL, LVDS, CML, and HCSL Differential Drivers 
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