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Introduction to
TXC MO (MEMS Oscillator)

12/08/2011
By Marketing Div.

Think of Frequency
Think of TXC
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A Quartz Crystal and Oscillator Supplier
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Product Features

MO (Single-end)
110~ 150MHz

I

Frequ&(el\r/lchyZ;?ange 1~110MHz
Frequency Stability +20 ~ 450 +25 ~ 450 +20 ~ 150 +25 ~ 450
(PPM)
Temp Range ('C) -20 10 +70 ~4010:£85 2010 +70 4010 +85
2.5, 2.8, 3.3

1.8, 2.5, 2.8, 3.3

TA: 7.0x5.0x0.90
TB: 5.0x3.2x0.75
TC: 3.2x2.5x0.75
TD: 2.5x2.0x0.75

Supply Voltage (V)

Product series
Package Size
LXWxH (mm)
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Package Layout

alll
‘”IIIIJI'

2.64).20

Bottom View

Bottom Yiew

Bottom View

70x015 i i i i
- -~ \D FUNCTION. ® Pin to pin compatible with XO
4 3 ‘ OE /ST ® All size cover frequency 1~150MHz
GND
0 ouT ® Height advantage
S VDD
7050 -
' 5.040.15
! ) ,
1 Top View 2 o o
‘ S 5032 = 3.240.15
| H N
g o 4 3
Side View T o : 5 o Dﬂﬂ
5.08+0.20 Top View o 3225 9
1 2 | | # E 1 TopView 2 o 2520 q
’j o Side View - pt
[ ™ < E T Topview 2 ©
- g F 2:3910.15 | Side View ‘ I p p =
- | - 2.120.15 " . ©
| k | 3 1™ = 2 ; 1 Side View ,
r S 1N J Jo| = o A
4 Ja Lo i e mae—
B 3 4 3 o
142020 1.1540.15 0.9+0.15 1.00:0%10 *| o500

Bottom View

Confidential and Proprietary |2




0

Different BOM Structures

Quartz-based

iy
™)

Silicon-based
Oscillator Oscillator
(MO) (XO)
MEMS Resonator Metal Lid
IC ~= / IC
Quartz
Blank
Plastic Ceramic
Package Package
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Process Flow
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* Robust semiconductor process:

- 3 weeks lead time
- Fast delivery, time to market

Resonator

Final Testing g Laser Marking Final Quality Tapping Process
Control

 In-house programming and quality inspection process

- 100% quality assurance
- 1 week lead time
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Target Applications

MO is ideal for the following wired applications
Applications Output Frequency (MHz)

|
f
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25, 32.768, 66, 125

GPON/EPON
Ethernet/Fiber Channel 25, 50, 62.5, 106.25, 125
SATA/SAS 32.25, 37.5, 75, 100
USB 12, 24, 48, 50
12, 22.5792, 24, 32, 72

Digital Camera/CCTV/IP CAM

STB 12.2, 27, 50
Printer 15.8682, 16.0972, 25, 33.263, 48,
57.849, 75, 100

* Other frequencies or features are available upon request.
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Frequency Stability Performance

Improved stablility over operation temperature range

* + 20ppm spec

-40-30-20-10 O 10 20 30 40 50 60 70 80O

Temp. (°C)
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Improved stability
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Short Term Stability Performance
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MO & XO Structure

Resonant Element + Circuit = Oscillator

Resonant
Element
(Passive)

Quartz

Crystal
Resonator

Piezoelectric
+

Silicon

MEMS
Resonator

Electrostatic

Circuit

(Active) Packaging

Osc. Circuit

Osc. Circuit + PLL

Ceramic
Osc. Circuit + TC A
Osc. Circuit + Oven 4 -
Osc. Circuilt + PLL Plastic

+TC A

Oscillator

Crystal
Oscillator(XO)

Programmable XO
TCXO

OCXO

MEMS Oscillator
(MO)

4 1C = Temperature Compensation

Stability
over

Temperature
(ppm)

*20~50
1 20~50
t0.1~2

<10.001~0.1

120 to 50
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= MO & XO Specification

-
1~170MHz

AERJED [RANEE 1~110MHz 110~ 150MHz
(MHz)
Frefuency SEblY- — o5 —t50— —I25=T50— 120 =150 —F25=150
(PPM)
Temp Range (C)  -20t0+70  -40t0+85  -20t0+70  -40to +85
25 2.8, 3.3

Supply Voltage (V) 1.8, 25, 2.8, 3.3

TA: 7.0x5.0x0.90
TB: 5.0x3.2x0.75
TC: 3.2x2.5x0.75
TD: 2.5x2.0x0.75

Package Size LxWxH
(mm)

RMS Phase Jitter
(12KHz~20MHz)

(typ)

< 20ps

8~54MHz 1~-125MHz 1~-150MHz
120 ~ 50
-20 to +70 ,-40 to +85
18 25 238 33
8W X 7C W
2.5x2.0x0.8 3.2x2.5x1.0 5.0x3.2x1.2 7.0x5.0x1.3
<1 ps
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MO & XO — Electrical Performance

Electrical Characteristics

MO FR FR F@297V| F@3.e3v| | VH VL TR TF | DUTY | STARTT
Hz ppm ppm ppm mA Vv V | nsecs | nsecs % msecs
1 |24,999917 -3.32 -0.10 0.30 742 | 332 | -0.07 [ 080 | 080 | 50.58 7.04
2 | 24,999,962 -1.52 0.20 0.60 768 | 3.31 | -0.05 [ 080 | 081 | 50.58 6.55
3 | 24999877 -4.92 0.00 1.00 742 | 332 | -0.06 | 080 | 081 [ 50.64 117
4 | 24999947 -2.12 0.30 0.60 742 | 331 | -0.07 [ 080 | 081 | 50.60 6.49
5 124999874 | -5.02 0.00 0.00 742 | 3.31 | -0.08 [ 0.80 | 080 | 50.60 6.68
AVG |24999936 [ -2.57 -0.08 0.45 749 | 3.31 | -0.086 | 080 | 081 [ 50.80 6.85
MAX | 25,000,012 0.48 0.50 1.30 768 | 3.32 | -005 | 081 | 082 [ 50.64 719
MIN (24999874 [ -5.02 -0.80 030 | 742 | 331 | -007 [ 079 | 080 | 50.58 6.49
STD 43.72 1.75 0.41 0.51 043 | 0.00 | 001 [ 001 | 0.01 0.02 0.27
%0 FR FR F@2.97V | F@3.63V| | VH VL TR TF | DUTY [ STARTT
Hz ppm ppm ppm mA Vv V | nsecs | nsecs % MSecs
1 [25,000,032 1.26 .10 0.00 151 | 328 | 002 ] 096 | 0.88 | 49.88 0.57
2 25,000,019 0.76 .10 000 | 151 | 328 | -0.05 ] 080 | 0.80 | 49.90 017
3 | 25,000,007 0.26 0.00 0.00 151 | 329 | 005 ) 088 [ 0.84 | 49.66 0.21
4 25,000,039 1.56 -0.00 0.10 151 | 330 | 006 | 088 | 0.82 | 49.92 0.20
5 | 25,000,037 1.46 .10 010 | 1.26 | 3.30 [ -0.06 | 0.90 [ 0.85 | 49.93 0.62
AVG | 25,000,023 0.92 -0.02 0.01 146 | 330 | 005 ) 092 [ 086 | 49.89 0.29
MAX | 25,000,039 1.56 0.10 0.10 151 | 333 | 002 | 097 [ 090 | 50.24 0.62
MIN | 25,000,007 0.26 -0.10 010 | 126 | 3.28 | -0.06 [ 088 | 080 [ 49.65 0.15
STD 10.89 043 0.0 0.07 011 | 002 | 001 | 003 [ 003 | 0.18 0.18
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Frequency Stability Difference

Freq. (ppm)
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MO & XO — Stability Performance

XO

-40-30-20-10 O 10 20 30 40 50 60 70 80

Temp. (C)
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Phase |itter

MO & XO - Jitter Performance

MO is suitable for wired applications
XO Is for wireless and wired applications

MO

XO

Agilent E5052B Signal Source Analyzer

Agilent E5052B Signal Source Analyzer,

[I»Phase Moise 10.00cE/ Ref -20.00dBcfHz

Carrier 24.999952 MHz 12,5481 dBra-

-20.00

i

-30.00
-40.00
-50.00
-60.00
-70.00
-80.00
-50.00
-100.0

-110.0

.| 12KHz to 20MHz

-130.0

=0 [ntegration bandwidth f

1248497 dBcfHz
-68.2638 dBc,/Hz
~100. 7430 dBc/Hz

4: ] 10 kHz ~101. 8227 dBc/Hz
S5:| 12 kHz ~102.3912 dBc/Hz
61| 100 kHz  ~116.3713 dBc/Hz
7:| 1 mHz ~146. 6845 dsc/Hz
8:| 5 mMHZ ~151.6413 dsc/Hz
9| 5 MHZ -151.641% dsc/Hz
10 5 MHZ ~151.6413 dec/Hz
»:|start 12 kHz

STop 20 MHZ
antar 10.006 mMHZ
Span 19.988 MHZ

Analysis range X: Band Marker

Analysis range ¥: Band Marker

Intg Moise: -56.8350 dBc /7 4.988 MHz
RM3 Moise: 2.03594 mrad

116.651 mdeg

RMS [Jitter: 12,0612 psec

residual FM: 231.423 Hz

i

7
< 16ps 2
-160.0
1700
1800 . W & sy 125 E] =

Freq Band [10M-41MHz

[ IF Gain 208

LO Opt [<150kHz

ele] Cor| Tl 15V |Pow 3.3V| At 10dB|ExRef1|Caifat 2 Sop s

PPhase MNoise 10.00de/ Ref -20.00dBC Hz

Carrier 24.999963 MHz 11,9117 dBr—

-20.00
10 Hz -78.0400 dEc/HZ
100 Hz -118.5324 dBC/HZ
30,00 1 kHz | -143.1367 dEc/Hz
10 kHz -156.8162 dBc/HZ
12 kHz -157.0461 dBC/HZ
40,00 100 kHz - -165.6288 dBc/Hz
1 MHz -165.1148 dec/HZ
5 mMHZ ~156.1555 dBc/Hz
-30.00 5 MHz -156.1555 dBC/HZ
5 MHz -1556.1555 dBC/HZ
|start 12 kHz
-60.00 Stop 20 MHZ
enter 10,006 MHZ
Span 10,888 MHz
-70.00 === [NOise ===
7 Analysis Range x: Band marker
Analysis range| ¥: Band Marker
-en.a0 Intg Woiser -100.0416 dEC / 4.38% MHZ
ise: 14,0745 prad
806,409 pdeg
-en.an RMS |1itTer: 89,601 fsec
resjdual FM: 44,3212 Hz
-100.0
-110.0
1200 1 1
Integration bandwidth
-130.0
12KHz to 20MHz
-150.0
<0.4ps ]
-160.0 i . F) b
-1700 5 i
-180.0 =] TERK
IF Gain 20dB Freq Band [10M-41MHz LO Opt [=150kHz

Cor|Cil 165V |Pow 3.3V ]|AtN 10dB|ExtRef1|Fxtiaf2|Stop
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