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If you have any questions concerning Crystal Oscillator products
please contact:

Murata Electronics N.A., Inc.

State College Operations

1900 West College Avenue

State College, PA 16801-2799

Phone: 814-237-1431

Fax: 814-238-0490



Precision Oscillators / Frequency Control Devices

Quality Control

Murata Electronics’ Quality
Control Department maintains
product quality at a level equal to
the company'’s high standards of
performance and workmanship,
which are certified to ISO-9001
and 1SO-14000 requirements.
The department is vested

with the authority to exercise
control over every phase of

the manufacturing process.
This control extends from
incoming inspection of
purchased material to
in-process inspection,
inspection of final product,
packaging and shipping.

Product quality is guaranteed by our
Quality Assurance Program. Many
oscillators are custom designed to
meet your needs.

Standard oscillator design parameters are:

Storage Temperature: —-55°C to +85°C
(to +125°C Optional)

Vibration: 10G’s, 10 to 500Hz
MIL-STD-202, Method 204

Shock: Test condition A
30g, 11msec., - sine
MIL-STD-202, Method 213,
Test Condition J

Altitude: Sea Level to space per
MIL-STD-202, Method 105

Seal: MIL-STD-202, Method 112
Test Condition D

More stringent specification levels are
available. Consult our factory for details.

Other environmental conditions
encountered by oscillators should
be specified so that we may design
units to meet your requirements.
Such conditions would include soldering
profiles, board washing, exposure to
moisture, corrosive atmospheres,
solvents, etc.

Standard environmental tests are
conducted on site in the Corporate QA
laboratory. Specialized environmental
tests are conducted at independent
testing laboratories.
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Introduction and Standards

MURATA ELECTRONICS MANUFACTURES
A COMPLETE LINE OF OSCILLATORS

We are a volume producer of TTL, CMOS, ECL and Sine Wave Clock
Oscillators for the instrumentation and communication industries. Excellent
frequency stability is achieved with TCXO, Temperature Compensated
Crystal Oscillators and OCXO, Ovenized (Proportional Control) Crystal
Oscillators. Special requirements are met with VCXO, Voltage Controlled
Crystal Oscillators, which can be frequency modulated, with combinations
of the basic types such as the TC/VCXO or OC/VCXO. Murata has full-line
expertise from economy models to sophisticated, high stability, very low -
phase noise oscillators that are used as standards for microwave 2

B
transmitters. Our oscillator production lines are closely monitored by P gt
Quality Control through Incoming, In-Process and Final Inspections. ; e Y

e .
-
The Crystal Oscillators featured in this catalog are manufactured o a

exclusively at our manufacturing facility in State College, PA and are
designed to meet the requirements of most high technology market
applications today. However, oscillators can be custom designed to
meet your needs. Send us your specifications. We have full-line
capability backed by a well staffed engineering department. Murata
will assist you in defining your oscillator requirements and provide
the support to take your project from the conceptual stage through
implementation, including fast prototype turnaround.

OSCILLATOR TECHNICAL PERFORMANCE

If you have a formal specification, send us a copy for quotation. If not,
make a copy of our Specification and RFQ Form to help you specify an
oscillator to meet your requirements. Select those specifications relevant
to your application; cost increases as electrical and mechanical
requirements become more stringent. Murata Electronics will produce a
cost effective product which will meet all of your oscillator requirements.
Since tradeoffs exist in many instances, we are always happy to quote
options when cost/performance or cost/size tradeoffs exist.

Attach additional sheets to our specification sheet if necessary.
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Introduction and Standards

The following material briefly describes our in-house
standards and offers some cost/performance tradeoffs.

ENVIRONMENTAL CONDITIONS
See Page 1.

FREQUENCY RANGE

From less than 1Hz to 1GHz, Murata Electronics designs
typically center around the “AT” cut crystals,

but “SC,” “IT,” and other cuts are used for certain
applications. Fundamental mode crystals from 3MHz
and overtones from 5 to 400MHz are utilized in the
oscillators. This range is extended through the use of
dividers and multipliers. (Oscillators in the microwave
range are available through the Murata RF and
Microwave Products Group in State College,
Pennsylvania.)

FREQUENCY STABILITY
Is generally defined in two ways:

1.0 Total Frequency Stability — the maximum frequency
excursion from the nominal for all conditions. This is
usually expressed as a + fraction centered at the
nominal frequency.

Af[HZ]

FREQUENCY STABILITY [ppm] = 77 "
C

2.0 Specific Stabilities —

2.1 Accuracy — the frequency setting tolerance at
room temperature at time of shipment.
Oscillators may incorporate external
adjustments for exact calibration. TCXO's
typically exhibit a resolution of +1pp 10". For
OCXO's, the typical resolution is to £1pp 10°.

2.2 Frequency Stability Versus Temperature — a
maximum change from the nominal frequency.
Oscillators relying on the temperature
characteristics of the “AT” crystal can be
designed to meet a stability requirement as
tight as +10ppm from —10°C to +60°C. Tighter
stabilities to +0.1ppm require temperature
compensation techniques. Ovenized oscillators
are used for stabilities to £5pp 10%.

2.3 Frequency Stabilities Versus Supply Voltage
and Load Variation — these parameters may be
improved by the use of voltage regulation and
additional buffer stages. The tighter the stability
requirements, the more complex
the design.

2.4 Stability Versus Time — can be expressed over
periods of milliseconds to years. Through use
of high quality crystals typical aging rates of
+1ppml/year are achieved. For OCXO'’s, it is
possible to achieve aging rates as low as
+5pp 10 per day. Short term stability can be
expressed as an Allan Variance over a range
of gate times from less than 1msec to 10sec,
or in terms of SSB phase noise in the frequency
domain.

OUTPUT CHARACTERISTICS
Oscillator output waveforms are either sine or square
waves.

1.0 Sine Waves — outputs are specified by stating the
amplitude of the signal (MW or Vrws and the
nominal load impedance (typically) 50 ohms or
1K ohms).

Harmonic and Sub-Harmonic distortion less than —20dBc
is standard.

Deviations from the standards can be accommodated.
Consult our engineering department.

2.0 Square Wave*

TTL CMOS ECL
Logic “0” Level |0.4V Max. | 1.0V Max. -1.89V
Logic “1” Level | 2.4V Min. | Vcc—-1.0V —-0.89
Symmetry 40/60 40/60 40/60
50 ohms
Load 10 Gates | 50pF Max. | " S\ /pe
1Hz to 1Hz to 4.0MHz to
Freq.Range | 15oMHz | 100MHz | 700MHz

*Specify logic type to be driven

RELATIVE FREQUENCY STABILITY OF TYPICAL
CRYSTAL OSCILLATOR TYPES

+10ppm-|
Uncompensated
“AT” Cut
Crystal Osc.
—— ~. /
Afff 0] [ PR
Ovenized Crystal Oscillator Analog Temp.
(OCX0) !
Compensation
(TCXO)
—10ppm
—40°C +20°C +80°C

Temperature
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Introduction and Standards

INPUT POWER CHARACTERISTICS
Specification of input voltage and current parameters is
vital for the proper design of all oscillators. Voltage,
power limits and regulation should be specified for all
supplies available. If no regulation is listed, +5% will be
assumed and a voltage regulation circuit incorporated if
needed. For ovenized oscillators, the oven input voltage
may differ from the oscillator input voltage.

MECHANICAL SPECIFICATIONS

Mechanical Specifications are often unique to

your application, but standard sizes and tolerances
are £0.030” for outer dimensions and £0.010” to
+0.015" for pin spacing. Specify only those
dimensions that are critical and let us supply you
with a completed outline drawing.

The purpose of these standards is to help you define
specifications without over-designing.

PHASE NOISE

Phase noise, which is a measure of the short term
frequency fluctuations of the oscillator, is a critical
parameter and the limiting factor in the performance of
many systems. This is usually specified as the single
sideband power density in a 1Hz bandwidth at a
specified offset frequency from the carrier.

At Murata Electronics, we use a state-of-the-art
phase noise measurement system, which can
accurately characterize the phase noise of our
oscillators. This system has a noise floor

below -170dBc/Hz so that even the best
sources may be measured. A typical graph
produced by the HP3048A is shown.

£(f) [dBc/Hz] vs f[Hz]

HP3048A
Carrier: 7.60385 MHz

[dBc/Hz]

-140

10 100 1K 10K 100K
[Hz]

VOLTAGE CONTROL/VCXO

This capability allows the frequency of the oscillator to be
changed via an external control voltage. The three most
important parameters are:

10 Frequency Deviation — this is how far the center
frequency will change as a function of the control
voltage; usually specified in £ percentage or ppm. As
the deviation is made larger, other stabilities such as,
temperature and aging will usually degrade.

2.0 Linearity — the allowable error from the best straight
line. This can be interpreted in a number of ways.

Murata defines linearity per MIL-0-55310, as a
+ percentage of the total deviation, for example:
a) control voltage of +3VDC
b) deviation of + .04% (400ppm)
¢) linearity of +5%

For a center frequency of 1.0MHz, the total deviation
of £0.04% equals 800 ppm (800Hz). Line “A” shows
the ideal transfer function. Line “B” shows the upper
limit, which is 5% of the total deviation (0.05 x 800Hz)
above the nominal curve. Conversely, line “C” shows
the lower 5% limit. Line “D” shows a typical oscillator
which meets the 5% specification.

3.0 Response Slope — the slope of the frequency
versus the control voltage (i.e. for a negative
slope, the output frequency decreases as the
control voltage increases).

fc+400

fc+200 \
N “\ Line D
\\\‘ \/lne
fc=1,000,000 £
NN
SN

\ Line B +5%
fc-200 SN
R
v NN

Line C -5% N N
fc-400 ‘ <O

Frequency [Hz]

-3 -2 -1 0 +1 +2 +3
Voltage [V]

Note:

Frequency can also be controlled with a digital input signal (serial
or parallel) instead of an analog voltage. Consult the factory

for options.
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RFQ Form /Quick Quote

1. Copy on your copier

3. Dial (814) 237-1431

Fax (814) 237-1791

2. Send us your specifications OR 4. Ask for Crystal Oscillator Marketing or Customer Service

NAME TITLE DATE

COMPANY DEPARTMENT

STREET PHONE FAX/EMAIL

CITY STATE ZIP

Customer Specification Dwg. No.

Frequency and Stability: Output Wave Form:

Frequency Sine [

Stability All Conditions Output Level

Stability @ 25°C Harmonic Dist. Subs

AF From °C To °C Spurious

AF Vs AB+ % Load

AF Vs Time Square: [JPECL [JLVPECL

25°C Setting Tolerance OTTL [JcMmos [JECL JcmL
Frequency Adjustment [] Others

Power Supply: Rise Time Fall Time

osC + at mA Measured From to

OosC + at mA Duty Cycle at level
Oven + at mA Levels: Logic “0” Logic “I"

Additional Comments:

Load:

Environmental:

Storage Temperature

VCXO (Freq. Control) Characteristics:

Freg. Deviation

Vibration Linearity

Shock Control Voltage

Moisture Input Impedance

Seal Modulation Freq.

Others Response Slope
Special

Mechanical:

Size Finish

Termination Mounting

Additions

Special Notes:

Cost vs. Performance Trade Off:

Application:

Estimated Annual Usage:

Target Price:
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Part Numbering System

PART NUMBERING SYSTEM

TC 2100 C N —-1000
OSCILLATOR TYPE BASE NO. INPUT VOLTAGE OUTPUT TYPE CODE
TC—TCX0 X0—Crystal Oscillator See Chart Below See Chart Below Unique code
TV—TCVCX0 VH—Hybrid VCX0 assigned by
XH—Hybrid Crystal VO—VCXO0 factory
Oscillator 0C—0CX0
TH—Hybrid TCXO
INPUT VOLTAGE (5% TOLERANCE STANDARD) OUTPUT TYPE
A +5.0vDC T TTL
B +7.5VDC c CMOS
H HCMOS/TTL Compatible
C +10.0vDC E ECL “10KH”
D +12.0vDC E ECL “100K”
E +15.0vDC G SINE, 0dBm, 502 LOAD
F +3.3VDC J SINE, +3dBm, 50Q) LOAD
K SINE, +7dBm, 50Q) LOAD
G -5.0vDC
L SINE, +10dBm, 50 LOAD
H -5.2vDC M SINE, +13dBm, 50Q LOAD
J -12.0vDC N CLIPPED SINE, 1Vp-p, 1kQ) LOAD
U PECL
L +4.0VDC
\% LVPECL
M (OTHER) 7 CML
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Temperature Compensating High Stability Crystal Oscillators

SURFACE MOUNT TCXO SERIES — TC2268

SPECIFICATIONS

MODEL TC2268

10.00000MHz
15.0000MHz
16.000000MHz
16.384MHz
20.000000MHz
21.056700MHz
30.00000MHz
32.000MHz

Standard
Frequencies:*

+3.0ppm worst case for first year

product lifetime

FEATURES
B Meets or exceeds Stratum 3
® Sine, Clipped Sine Wave or CMOS output

m SMT packaging

APPLICATIONS
m Telecom clock

B Communications
m Wireless

TC2268

Ink Stamp Date Code

17.78 £0.25

Model Number

wuflata SXX
TC2268AN-3000

Frequency 30.000000 MHz 11.81+0.25

Pin #1

Ref. Only—
4 Plcs.

19.1+£0.1

[«—19.05

9.53&4{
2.03-4 Plcs.
i %

7
;—kEl [;/4 %E+§ré?§ar\:|sa;or
L]

Stability:
All Conditions: +5.0ppm worst case for 10 year o
product lifetime Condution T Open Space e Fed
. 06— CS.
Opere';{t;:%Jemp. 0°C to +85°C RECOMMENDED PAD LAYOUT
- PIN | FUNCTION
Frequency ; 1 | NC
Deviation: +1ppm min. 2 | Ground
-74dBc @ 10Hz 3 | Output Signal . . .
Phase Noise: ~104dBc @ 100Hz 4| Supply Voltage Dimensions: mm
-130dBc @ 1KHz
—140dBc @ >10KHz
Power Consumption Ranges from 2mA to 20mA
for 5VDC + 5%: maximum at +25°C
*Possible frequency range of 5MHz to 50MHz.
Consult factory for other available frequencies.
PART NUMBERING SYSTEM — TC2268
*Possible frequency range of 5MHz to 50MHz. TC226800 [0 - Ooooo
Consult factory for other available frequencies.
I
A=45.0V H =HCMOS Code assigned by factory
F=4+3.3V G = SINE, 0dBm,
50 Ohm Load
N = CLIPPED SINE, 1 Vp-p,
1K Ohm Load
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Temperature Compensating High Stability Crystal Oscillators

THRU HOLE TCXO SERIES — TC2110

FEATURES
® Sine Wave and HCMOS compatible outputs
m 4 Pin dip

APPLICATIONS
m Telecom clock

m |nstrumentation
m Navigation

® Communications

SPECIFICATIONS TC2110
MODEL TC2110
3.577149MHz ‘
8.192MHz 3 — =
Standard 9.600MHz ( 115.24 max. o - Freq. Adj
Frequencies:* 10.000MHz A ' out By Top Surface
19.600MHz [ T
27.00000MHz T L GND GND Ref. Only—4 Plcs
0.76 Dia.— 4 Plcs

Aging: +1.0ppm per year worst case L J
17.78

Opﬂgfeilfr‘]gg ;emp- -20°C t0 +70°C — 254

mﬁr‘gtyuﬁ +1ppm maximum Dimensions: mm
Mec“ﬁg;ﬁg{;ﬂ:’ﬁ#ency +5ppm minimum
Pof"(‘)’?rssg%si“;g:i:on 25mA maximum at +25°C

*Consult factory for other available frequencies.

PART NUMBERING SYSTEM - TC2110

TC21100 OO0 - O0O0O0O
I
A=+5.0V H = HCMOS Code assigned by factory
G = SINE, 0dBm,
50 Ohm Load
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Temperature Compensating High Stability Crystal Oscillators

THRU HOLE TCXO SERIES — TC2178

FEATURES
m Sine, clipped SINE wave, HCMOS compatible output
—, ® 3pindi
w"‘ﬂ'-- "'._ p p
‘ & APPLICATIONS
o ® Telecom clock
m m Communications
m Wireless
m |nstrumentation
SPECIFICATIONS TC2178
MODEL TC2178
6.144MHz
9.600MHz 18.3+0.76 . 2.31+0.25 6.35 min.
10.000000MHz P— 90 i‘”e[l]:__mn]; [Mi
12.8000MHz @ 1171£076 (54 pig—»! 4 BN
13.5168MHz . : ' EJ <~ 4.0+0.51 1.0+0.25
15.360000MHz —>| [+ 4.0%10
Standard 16.000MHz
Frequencies:* 16.384MHz
19.5000MHz 15.0+0.38
24.00000MHz
25.00000MHz
32.000MHz
39.300MHz PIN | FUNCTION
44.950MHz 1 | Common and Case
44.952MHz 2 | Output
128.000000MHz 3 | +Vec Dimensions: mm
Stability: +5ppm worst case per 10 year
All Conditions: product lifetime
Widest Operating o o
Temp. Range: 0°C to +85°C
Electrical Frequency +6ppm
Deviation: minimum
Mechanical Frequency +5ppm
Adjustment: minimum
Control Voltage ~45VDC to +4.5VDC
Range: ) )
-60dBc @ 1Hz
Phase Noise: -90dBc @ 10Hz
-110dBc @ 100Hz
—-130dBc @ >1KHz
Power Consumption 2mA to 50mA
for +5VDC Supply: typical at +25°C
*Possible frequency range of 5MHz to 155.52MHz.
Consult factory for other available frequencies.
PART NUMBERING SYSTEM - TC2178
TC217800 O - QOOOO
| T
A=+5.0V H =HCMOS Code assigned by factory
D=+12.0V G = SINE, 0dBm,
50 Ohm Load

J = SINE, +3dBm, 50 Ohm Load
N = CLIPPED SINE, 1 Vp-p, 1K Ohm Load
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Temperature Compensating High Stability Crystal Oscillators

THRU HOLE TCXO SERIES — TC2378

FEATURES
m Meets or exceeds Stratum 3 requirements
m LVPECL (100EL series compatible)

APPLICATIONS
m Telecom clock

SPECIFICATIONS TC2378
MODEL TC2378 B
Standard 155.520000MHz Murss ozl Frequency
Frequencies:* 622.080MHz Date Code TCZS78PL-ATS, Murata Part Number
Stability +4.6ppm worst case per 10 years Location, SN Serial Number
All Conditions: of product lifetime Week & Year
Operating Temp. 0°C to +70°C
Range:
Frequency +0.5ppm max. 13.463 max. [ 1 0,635 max.
Accuracy: at 25°C vy
Jitter: 30psec p-p max. 3.04§ min. —l—1.016—5 Plcs
j«— 38.862 max—»|
Power Consumption le— 254 —»| P:N fgg\fiygu
+5VDC Supply: 20mA maximum 127 > Ou.t T
+3.3VDC Supply: 70mA maximum ( N 635 3 Outgut 5
Frequency Vs +5% +0.1ppm T © e ' 4 | RF & Case Ground
Supply Variation: - 38867 max, . | 9 5 | +5vDC
24 Hr. Holdover 0.37ppm maximum (includes up to 20° 1%,7 L
|-Ref. Only—5 PI
Stability: temperature drift and aging) l 9 N G et °s
*Consult factory for other available frequencies. N <

Metal Standoffs—4 Plcs
Dimensions: mm

PART NUMBERING SYSTEM — TC2378
TC23781 OO0 - DOOOO

F=+3.3V V = LVPECL Code assigned by factory
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Temperature Compensating High Stability Crystal Oscillators

TC/VCXO SERIES — TV2178

FEATURES

B Meets or exceeds Stratum 4
m Sine, Clipped SINE and HCMOS compatible outputs

m 4 pin dip

APPLICATIONS
® Telecom clock

® Wireless communications

H Instrumentation

SPECIFICATIONS TV2178
MODEL TV2178
10.000000MHz
12.000000MHz . v
12.800000MHz 1‘8'29 - 0‘7‘6 y 9.00+076 2.31 +0.25 is min.
14.40000MHz 7 = —
Standard 15.000MHz SL_JJ1171207 051 i ﬂ—h 1002 051 Ao
Frequencies:* 15.3600MHz $ TEEE SO
16.384000MHz 40£10
19.6608MHz
20.000000MHz
35.000MHz 15.01+0.38
100.000000MHz
Stability +5ppm worst case per 10 years
All Conditions: of product lifetime PIN | FUNCTION
i 1]C dC
OperaRt;r;%;emp. _40°C to +85°C L Oﬁ??)Tton and Case|
' . 3 [+V
Frequency +10ppm min. to 7 :Vgclnput Dimensions: mm
Deviation: +40ppm maximum ’
Mechanical Frequency +5ppm
Adjustment: minimum
Control Voitage ~4.5VDC to +4.5VDC
Range:
-60dBc @ 1Hz
Phase Noise: -90dBc @ 10Hz
-110dBc @ 100Hz
-130dBc @ >1KHz
Power Consumption 2mA to 25mA
for +5VDC Supply: typical at +25°C
*Possible frequency range of 5MHz to 155.52MHz.
Consult factory for other available frequencies.
PART NUMBERING SYSTEM - TV2178
V21780 O - O0OOO
| T
A=+5.0VDC H = HCMOS Code assigned by factory
G = SINE, 0dBm,
50 Ohm Load

J = SINE, +3dBm, 50 Ohm Load
N = CLIPPED SINE, 1 Vp-p, 1K Ohm Load
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Temperature Compensating High Stability Crystal Oscillators

TC/VCXO SERIES — TV2363

FEATURES

m Meets or exceeds SONET minimum clock requirements
® 100K ECL compatible output

m 24 Pin DIP

APPLICATIONS
m Telecom clock

m OC-3
SPECIFICATIONS TV2363 |
12.7 max.
MODEL TV2363 125 max, b d—
Standard 155.520MHz _ 8%
Frequencies: J\H 0.46 + .076 — 24 Plcs f
Stability +15ppm worst case for 20 year
All Conditions: product lifetime H+h -+ Standoffs — 4 Ples
. T AR AR ANAL
Operating Temp. —40°C to +85°C T @0 o®
Range: 22.86 max. 15.24 7 ®
Frequency +A0ppm min. to %OMMMM%J@ e Only — 4 Ples
Deviation: +60ppm maximum
ContF;(;LV(e)!tage _8VDC to +8VDC 1 2.54+.127 Typ.
o PIN_[FUNCTION 27—
VCX0 Modulation DC to 1.4KHz 1 [ VC Control Volt. l—— 35.56 max——
Bandwidth: 2,8,10,12[ Case/Gnd
VS2 Suppl
Jitter: 64psec p-p maximum 9 lvolt (H)gp\/\g
1 Vo aat)
- olt. (—4.
Aging: +15ppm per 20 years 12T Output Signal
Power Consumption 16 go;nplteg)enteilry
—4.5VDC Supply: 50mA maximum at +25°C utput Signa
12VDC Supplv: 20mA . t +25°C 13,15,17 | Case/Gnd
+ upply: mA maximum at + Others [ N/C Dimensions: mm

*Consult factory for other available frequencies.

100K ECL COMPLEMENTARY OUTPUT CHARACTERISTICS

TV2363-1
17.7900 ns 21.5400 ns 25.2900 ns
Vi [~ N/
' ¥y
A \ A
L7\~ AN — A
T ' Ch. 1 = 200.0 mVolts/div
T Delta V = 768.75 mVolts
; M Timebase = 750 ps/div
PART NUMBERING SYSTEM - TV2363
TV23630 O - [HOJOOO
I
D=+12.0V F=ECL Code assigned by factory
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Voltage Controlled Oscillators

SURFACE MOUNT VCXO FOR SONET - VH2211

FEATURES
m Meets or exceeds SONET minimum clock requirements
m CML, PECL or LVPECL output

e m SMT packaging
w1 m Available tape and reel n
e 1 m Reflow solderable
h " m Very low jitter
" R ® Low aging
e m Tightly controlled Kv for PLL
]
|
APPLICATIONS
m OC-12, OC-48, OC-192 and OC-768
m Forward error correction frequencies available
SPECIFICATIONS VH2211
MODEL VH2211
Standa_rd 622.0800MHz
Frequencies: 666.514286MHz (15/14 of 622.0800MHz) PIN 1 Locater
Stability +20ppm worst case for Ink Mark
All Conditions: 20 year lifetime 30.48 F Murata Part Number
Operating Temp. o o [— Frequency
P Rangge: P 0°C to +85°C [— 4-Digit Serial Number
Control Voltage 05 to 4.5VDC |— Date Code
Range: ) )
Modulation Bandwidth: 100KHz minimum , o8se
4953 ¥
Modulation Gain: 19.4ppm/V <Kv <29.0ppm/V T 4
k—15.24
1.727
Jitter: .001 Ul max. ' 1016 —>| [+-2.54 typ.
~600Bc @ 100Hz 5 T |
Phase Noise: ~90dBc @ 1KHz 1702 PIN__ | FUNCTION
-110dBc @ 10KHz 1 Control Vloltage
—125dBc @ >100KHz 2,45,6,7
) , 10,11.13,15| Sr0UNd
Electrical Tuning: +40ppm to +60ppm ~et o 8.9 Missing
- ef. only | Supply
Power Consumption ) 14 Plcs jo¥olofo¥olelo) 3 Volta
50mA maximum S 50 P e ge (+5.0V)
for +5.0VDC Supply: xim TRARIAR AR 12| Output Signal @
) ) 14 Output Signal /Q
Sub-Harmonics —45dBc maximum Dimensions: mm 16 Disable
*Consult factory for other available frequencies.
PART NUMBERING SYSTEM - VH2211
VH22110 O - [O0O00
I
A=45.0V F=ECL Code assigned by factory
H=-52V V = PECL
F=4+3.3V Z=CML
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Voltage Controlled Oscillators

SURFACE MOUNT VCXO FOR SONET - V02246

FEATURES

m Inverted Mesa, AT cut fundamental mode crystal technology
m ECL, PECL or LVPECL compatible output

m Meets or exceeds SONET minimum clock requirements
® SMT packaging

m Available tape and reel

m Reflow solderable

m Very low jitter

® Low aging

® No subharmonics

APPLICATIONS

m Telecom clock
m Forward error correction frequencies

SPECIFICATIONS V02246
MODEL V02246 ‘4—1397—»
Standard 155.520000MHz
Frequencies:” 166.628500MHz V02246HF- A213 +—}— Murata Part Number
— - 8.89 155.520000 MHz <—— Frequency
Stab|!|ty +20ppm worst case over l SXX<+—————— Date Code
Al ColndmonS: 20 year product lifetime L e ) Location,
Operating Temp. 0°C to 70°C Pin 1 Location . .
Range: Dimensions: mm
Jitter: .001 Ul RMS max. )
5.512 max.
—80dBc @ 100Hz v  — Q
iaq -110dBc @ 1KHz
Phase Noise:
~1350Bc @ 10KHz 1016 2032 N
-140dBc @ >100KHz '
Power . 508 |+—>
- 65mA typical at +25°C
Consumption: P ‘ Ref.Only—6 Plcs | PIN | FUNCTION
*Consult factory for other available frequencies. 1 N/C
2 | NC
1.448 3 | Supply Voltage
L 4 | QOutput
[ 5 | /Q Output
6 | Ground
PART NUMBERING SYSTEM - V02246
vo22460 O - [O0O0O0O
I
A=45.0V F=100K ECL Code assigned by factory
H=-52V U = PECL
F=+3.3 V = LVPECL
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Precision Oscillators / Frequency Control Devices

Voltage Controlled Oscillators

SURFACE MOUNT VCXO FOR SONET - V02268

FEATURES

m SINE, 0dBm, 500hm load
m SMT packaging

m Available tape and reel

. mi m Reflow solderable
u m Very low jitter
m Low aging

APPLICATIONS
m Telecom clock

B Wireless communication

H Instrumentation

SPECIFICATIONS V02268
MODEL V02268 Ink Stamp
Standard 32.000000MHz
Frequencies:* 39.3216MHz
Stability +40ppm worst OPo8AG 3200
All Conditions: case Frequency = 32,000 Mz
Operating Temp. 40°C to 85°C Pin#
Range:
Frequency +40ppm min. over full
Deviation: tuning voltage range 5.841;@:
Control Voltage +0.5VDC < VIC < +4.5VDC —
Range:

2.

o
N

i typ. 0.25 min.
tter: - :
Jitter 50 psec p-p max - Af | A\r
—-80dBc @ 10Hz 4L‘ ® s
-110dBc @ 100Hz 462§k i .
=] I

I I Ref. Only— P
1.7 3 i !i 4 Plcs.
3 typ. 55 af L S.

Phase Noise: _114300;‘;30@@110};"'; a :N ElF.'CN —
- c z -
~140dBc @ 100KHz el § SL?SS? Signal
—140dBc @ >100KHz Dimensions: mm 4 | Supply Voltage

Power Consumption
for +5V Supply:

*Consult factory for other available frequencies.

20mA typical at +25°C

PART NUMBERING SYSTEM — V02268

vo22681 OO0 - [O0O00O
I
A=45.0V G = SINE, 0dBm, Code assigned by factory

50 Ohm Load




Precision Oscillators / Frequency Control Devices

Voltage Controlled Oscillators

SURFACE MOUNT VCXO FOR SONET - V02286

FEATURES

m Meets or exceeds SONET Stratum 4 requirements

m |nverted Mesa, AT cut fundamental mode crystal technology
ECL, PECL, LVPECL and CML compatible output

SPECIFICATIONS

SMT packaging

Available tape and reel
Reflow solderable

Very low jitter

Low aging

FEC frequencies available
No subharmonics

APPLICATIONS
m OC-3
m Clock recovery PLL

V02286

}47 20.574 max. 4%

MODEL V02286 o Frequency
Standard 155.520000MHz 15?.5%0000 MHz ];g:rr!alt\limber
Frequencies:* 166.628571MHz 13843 max, ‘S’Q,Ezfﬂ“_”“‘//‘l~ Docation. Month & vear
Stability +35ppm worst case for SN« Serial Number
All Conditions: 20 year product lifetime J
Operating Temp. 0°C to 85°C Pin #1
Range:
Control Vo!tage 0.0 t0 5.0VDC 5 0.508
Range: 5A715¢max. v
'I\S/Iaonddlillv?ilgtohn' DC to SOKHz
Modulation 45ppm/V = Kv = 28ppm/V 1(57721714’ PIN FUI(J:CTION
Sensitivity: (others upon request) : H Ret, Oy 6 Plcs. ; \éicsaglr;trol Voltage
Jitter: .001 Ul max. Lir [ TIf [ LI ] 7 [ Ground
- f @ 9 | Output Signal
ETIi%tiﬂgél +50ppm < Freq. Deviation < +125ppm I o 10 gcljigﬂltementary
Power IEI — | | 14 | Vs Supply Voltage
Consumption: 10mA to 65mA 254 F»tilzj—J 254 _ -
*Consult factory for other available frequencies. 1524 Dimensions: mm
PART NUMBERING SYSTEM - V02286
vO22861 O - [O0O00O
I
A=+5.0V F=ECL Code assigned by factory
H=-52V U = PECL
F=+3.3V V = LVPECL
Z=CML
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Precision Oscillators / Frequency Control Devices

Voltage Controlled Oscillators

THRU HOLE VCXO FOR SONET - VH1011

FEATURES

m Meets or exceeds SONET minimum clock requirements
® 100K ECL, PECL compatible

m 16 pin gullwing packaging

m Very low jitter

m Low aging

m Tightly controlled Kv for PLL

APPLICATIONS
®m OC-12, OC-48, OC-192 and OC-768
m Forward error correction frequencies available

SPECIFICATIONS VH1011
MODEL VH1011
Standard 622.080MHz i [e—33.02———>
Frequencies:* 666.514286MHz (622.080MHz 15/14) Pin 1 locater
669.3265MHz ink mark—— ‘<— 25.4— »|
Stability +20ppm over 9)
All Conditions: o T —P .. =
COlﬂdltIOHS 10 year product lifetime = v at86 =_ 8.8‘9 f
Operating Temp. 0°C 10 85°C o =] 6220800MHz =— ¥ 17.78 max.
Range: Dl =
[
Freqlue_nC)./ +40ppm to +60ppm l 3 PR
Deviation: 0.381 x 0.254 x 0.051 (16 Plcs.) Date Code & Serial No:
Control Voltage _45VDC < VG < —0.5VDC YYWW-+4digit SN
Range: ) T v
Modulation 100KHz minimum A - 4.318 max.
Bandwidth:
Modulation
P 19.4ppm/V < Kv < 29.0ppm/V PIN | FUNCTION
Sensitivity: 1 Control Voltage
—-60dBc @ 100Hz 8,9 |Supply Voltage +5.0V
Phase Noise: —90dBc @ 1KHz 14| Output Signal
-110dBc @ 10KHz 12 [ Complementary Output
—-125dBc @ >100KHz Dimensions: mm 2-7,10 | Ground
Power Consumption .
for -5VDC Supply: 65mA maximum
Sub-harmonics: —-35dBc maximum

*Consult factory for other available frequencies.

PART NUMBERING SYSTEM —-VH1011

VH1011[0 O - O0OoOd
I
A=45.0V F=ECL Code assigned by factory
H=-52V U = PECL
F=+3.3V V = LVPECL
Z=CML
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Precision Oscillators / Frequency Control Devices

Voltage Controlled Oscillators

THRU HOLE VCXO FOR SONET - VO2386

FEATURES

m Meets or exceeds Stratum 4 requirements

m |nverted Mesa, AT cut fundamental mode crystal technology
ECL, PECL, LVPECL and CML compatible output

DIP packaging

Very low jitter

Low aging

FEC frequencies available

No subharmonics

APPLICATIONS
m Telecom clock
m Forward correction code applications

SPECIFICATIONS V02386
MODEL V02386
Standard 155.520000MH smar | |
Frequencies:* : ‘ ot ol [ _d58
Stability +35ppm worst case over 018
All Conditions: 20 year product lifetime
Operating Temp. 0°C to 85°C
Range:
Control Voltage 0.0VDC to 5.25VDC T
Range: ) ) 152
.2 max.
Modulation
Bandwidth: DC to 50 KHz |
Modulation 28ppm/V < Kv < 45ppm/V
Sensitivity: (other deviation upon request)
Electrical +50ppm minimum to £125ppm maximum
Tuning: (others are available upon request) PIN | FUNCTION
1 V¢, Gontrol Voltage
Jitter: .001 Ul RMS max. 7 Ground, Case/Ground
P c - 8 Q; Output Signal
ower onsumptlo_n 10mA to 65mA typical at +25°C 9 Q2 Complementary Output Signal
for +5VDC Supply: . .
Dimensions: mm 14 | Ve

*Consult factory for other available frequencies.

PART NUMBERING SYSTEM - V02386

voz2386] O - OOHO
1 .

A=45.0V U = PECL Code assigned by factory
H=-52V F = ECL 100K
F=+3.3V V = LVPECL

Z=CML
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Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

SURFACE MOUNT - OC3125

SPECIFICATIONS

MODEL 003125
Standard
Frequencies:* 77.760000MHz
Stability +4.6ppm maximum for
All Conditions: 10 year product lifetime
Operating Temp. 0°C to 70°C
Range:
Frequency +0.5ppm maximum at 25°C
Tolerance:
Supply Voltage +3.3VDC = 5%
Range: ) B
Jitter: 0.001 Ul
. +0.20ppm of 2-hour frequency
Warm-up: after 3 minutes maximum
Allan 1x10*for 7 = 1 sec
Variance:
Power Consumption 1.15A max. for 3 minutes max. for
+3.3VDC Supply: warmup at +25°C 300mA typical at +25°C

*Consult factory for other available frequencies.

PART NUMBERING SYSTEM — OC3125

OcC31250] O -
=T

F=4+3.3 V = LVPECL

FEATURES

m Meets or exceeds Stratum 3 requirements

m LVPECL output
® Hermetic surface mount packaging
| +3.3V supply

APPLICATIONS
m Telecom clock

0C3125
—
muRata

MURATA

77.760000 MHz Frequency
Date Code OC3125FV-A200 Murata Part
Location, Week Number
and Year T Serial Number

=
=

FUNCTION

N/C

N/C

+VDC

Output
Complementary
N/C

RF & Case Gnd.

~NoO|lo|lwrN—

guodo

Code assigned by factory

12.7 max.
0.4106 l
5.08

Ref. Only — 7 Plcs
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Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE — OCXO - 0C2541

FEATURES
m Meets or exceeds Stratum 3 requirements
m HCMOS/TTL or Sine Wave output
" m 8 pin DIP packaging
v m Low phase noise
\‘Eﬁﬂj, : m SC cut crystal
APPLICATIONS
hf m Telecom clock
B VSAT
B Instrumentation

® Navigation
3 m Communications

=

SPECIFICATIONS 0C2541 ‘k 353505 ﬂ
MODEL 0C2541 i Freq. Adiust
Standard . L
Frequencies:* 10.000MHz G'Olmax' 0.635 6.3 max.
Stability i ‘o
All Conditions: +0.1ppm/year 4"\ 11
Operating Temp. 0°C t0 50°C 0.8+ 0.1—>|le— T
Range: < 254
Frequenc . e
Deyiation¥ +1.0ppm maximum P:N BUTNG.{ION 55:;-
utpu A
Frequency vs +0.02ppm maximum 2 [ NC Ref. Only — 8 Ples
Temperature: TN 2.54 le— | |
Control Voltage 7 | Ground oo B Y
0VDC to +6VDC roun O & @¢ v
Range: 5 | NC R -+ 10.16 E# 223
Modulation - Freq. Control O 27.0+05
Bandwidth: DC to 150Hz minimum 6 Voltage o] ?Oi ?© f i
- 7 | NC
in +0.1ppm typical after le N . .
Warm-up: 3 minutes at 25°C 8 | +12v 22.86 Dimensions: mm
—-123dBc @ 100Hz
Phase Noise: —~135dBc @ 1KHz TYPICAL PHASE NOISE CHARACTERISTICS —
—140dBc @ >10KHz 0C2541-DT
Electrical Tuning: +1ppm minimum -100 [hp] 3048A Carrier- 10.E + 6Hz
-110
Harmonic Distortion ~ : T 120
Sine Wave Output Only: 20dBc maximum & _130
Power Consumption % _140
+15VDC Supply: 400mA maximum at startup 2 e
125mA typical at +25°C 160 i
+12VDC Supply: 250mA maximum at startup 10 100 1k 10k
90mA typical at +25°C f[HZ]
*Consult factory for other available frequencies.
PART NUMBERING SYSTEM - 0C2541
0oc25411 O - 0O0Odn
I
D=+12.0V K = Sine, +7dBm, Code assigned by factory
E=-15.0V 50 Ohm load
H = HCMOS/TTL
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Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE OCXO FOR SONET — OC2545

FEATURES

m Meets or exceeds Stratum 3 requirements
® HCMOS/TTL or Sine Wave output

m 8 pin DIP packaging

®m Low phase noise

m AT cut crystal

W
' APPLICATIONS
- m Telecom clock

® Instrumentation

=

m Navigation
® Communications
B VSAT
SPECIFICATIONS 0OC2545-DT
353+ 0.5 —»
MODEL 002545 % ‘ _
Standard 10.000MHz f | FreaAdust
Frequencies: 12.000MHz 26.0 max. 0635 6.3 max.
Operating Temp. 0°C 0 60°C l | ! '
Range:
Freq_ue_ncy +4.0ppm minimum 0.8+ 0-14“* T
Deviation:
Frequency vs . 24
Terﬁperatslljre: +0.2ppm maximum P:N Bﬂ:ﬂm 51-b |e—
Contégh\ég!tage 0VDC to 6VDC 2| W ST T Ref. Only — 8 Plcs
: 3 [ NC 2.54 e
- | |
Modulation o 4 | Ground NN ¥ | v
Bandwidth: DC to 150Hz minimurm 5 | NIC %225 > ®¢\,l ' 1016 |
_ +0.1ppm after 10 minutes g | Freq. Gontrol + 10.16 f 203, 0405
Warm-up: at 25°C Voltage I C L
~110dBc @ 10Hz ; ngv —
- ~120dBc @ 100Hz - - 22.86 . I
Phase Noise: _1350Bc @ 1KHz Dimensions: mm
-140dBc @ 10KHz 0OC2545-DT
Harmonic Distortion . ——100 —
Sine Wave output: —25dBc maximum £ 10 [hp] 3048A Carrier: 10.E + 6Hz
2}
Electrical Tuning: +4ppm minimum for 0 to 6 volts %:ﬁg
=
: 250mA maximum at startup -140
Power Consumption 90mA typical at +25°C 150 N L
*Consult factory for other available frequencies. -160 I
10 100 1k 10k 100k
f[Hz)
PART NUMBERING SYSTEM - 0C2545
0Cc254500 O - [O0Odd
I
D=+12.0V K = Sine, +7dBm, Code assigned by factory
50 Ohm load
H = HCMOS/TTL




Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE — OCXO FOR SONET — OC2566

FEATURES

B Meets or exceeds Stratum 3 requirements
m Sine Wave, HCMOS compatible output

m DIP packaging

m SC cut crystal

APPLICATIONS

B Telecom clock
B Instrumentation

m Navigation
® Communications
m VSAT
SPECIFICATIONS 0OC2566
MODEL 002566
Standard ﬁ 8 — 32 SERL Screw
Frequencies:* 3.000MHz d
44.45 max.
Stability +0.20ppm maximum 28.448
All Conditions: per year l l
Operating Temp. _ane o 6.35 T T
Range: 30°C 10 70°C f J—Lf 5.08 —>f«— 1.65%+.127
1.016
Frequency vs +25ppb maximum [+ rrzmax>
Temperature: 58.42 Ref. Only — 5 Plcs
Warm-up: +0.1ppm after 5 minutes at 25°C 6.35 ﬁ 29.21> |
Frequency T 31?9 ©o sog  O0-pemax
Adjustment: +1.0ppm minimum from nominal T 22.86 @ i
Power Consumption 45.72 * T
+15V Supplyf 50mA typ!cal l o . 3.048
+27V Supply: 400mA maximum 3@ ® 37 i
|
Output Level: +13dBm to +18dBm (@50 Ohm load) PIN | CONNECTIONS ; 22.86 |«
1 | RF Qutput e 4579
Harmonic Distortion: —-20dBc maximum 2 | Case Ground :
3 | +15V 0SC Input
*Consult factory for other available frequencies. 4 | Ground
5 | +27V Qven Input Dimensions: mm
PART NUMBERING SYSTEM - OC2566
oczs5660] O - [O0O0O0O
I
E=+15.0V H = HCMOS Code assigned by factory
K = Sine, +7dBm,
50 Ohm load
M = Sine, +13dBm,
50 Ohm load
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Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE OCXO FOR SONET - OC2644

i
LT L P
ERoea

Ll T LT T2

FEATURES
m Fast warm-up SC cut crystal technology

m Meets or exceeds SONET Stratum 3 requirements

m HCMOS or SINE outputs
m |ndustry standard EURO packaging

APPLICATIONS
m Telecom clock

m Instrumentation
B VSAT

m Navigation

® Communications

SPECIFICATIONS 0C2644
MODEL 002644 T M PIN | FUNCTION
Standard 131 3&?000%“3%2 T e ; gg? t\r/ooln\g%tage
Frequencies:* 15.000MHz [refoes 1 3 | Supply Voltage
16.384MHz N 4 | RF Output
19.440MHz 0.76 + 0.13 ——»| 5 Ground
Opere;{teilr:]%J ;emp. 0°C 0 +70°C w501 /Ref. Only—5 Plcs.
254 ——»|
Frequency 12.7 ]
Stability: +10ppb : | J
Control Voltage OVDC to +4.0VDC e ‘ A i
Range: 10.16 —eQ— + h 17.78 27.18
W . +0.1ppm of 24-hour frequency after soed | —¢ ‘ © 8.89 . . .
arm-up: 30 minutes at 25°C, worst case *0 o] Dimensions: mm
A_Ilan ) 1x10"maximum for 7 = 1 sec (F
Variance:
~115dBc/Hz @ 10Hz TYPICAL PHASE NOISE (0C2644)
Phase Noise: ~135dBc/Hz @ 100Hz —1007 (hp) 3048A Carrier: 10.E + 6Hz
-145dBc/Hz @ 1KHz -110 | m
—-150dBc/Hz @ 10KHz -120 L‘.-.u
Electrical Tuning: +1.0ppm to +2.0ppm % -130 M
g -140
Aging: +1.0ppb per day maximum at shipment date € -150 J"M
ging ppb p y p “ 160 e "
Power. 750mA maximum at start up, _170
Consumption: 200maA typical at +25°C 10 100 K 10k 100k
*Consult factory for other available frequencies. f[Hz]
PART NUMBERING SYSTEM - OC2644
oc264400 O - OOOO
I
D =+12.0V H = HCMOS Code assigned by factory
A=4+5.0V K = Sine, +7dBm,
50 Ohm load




Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE OCXO FOR SONET - OC2710

FEATURES

m Meets Stratum 3 requirements
® HCMOS compatible output

m 14 pin DIP packaging

APPLICATIONS

m Telecom clock

m A variety of power supply options
m Instrumentation

m Wireless communication

SPECIFICATIONS 0C2710
MODEL 0C2710
Standard 16.384MHz
Frequencies:* 19.440MHz Date Code (Y) Year (M) Month
20.480MHz Serial Number
Stability +4.6ppm maximum for Pin One
All Conditions: 10 year product lifetime
Operating Temp. 0°C to +60°C “
Range: 12.7 Max.
Frequency ; o
Deviation: +0.5ppm maximum at 25°C : - ST
5.842 Min.
Control Voltage +0.5VDC to +4.5VDC 0.457 ”
Range: -
+0.2ppm of 24-hour frequency after 0. Ics.
Warm-up: PP 30 minutes at Z%OC y 4575 Ples ‘Q Ref. Only—4 Plcs.
Electrical Tuning: +10ppm to £16.5ppm T “7450 ° J %}/7
o
Power Consumption 800 mA maximum at start-up, 13.208 Max. 7.62 —+ G
For +5VDC Supply: 200 mA typical stable at +25°C ' @o ‘ o PIN | CONNECTIONS
*Consult factory for other available frequencies. N / 1 N/C
Possible frequency ranges of 5MHz to 45MHz. ‘ 7 | Ground
«——15.24 »l 8 | RF Output
l«———20.574 Max.—>| 141+

Dimensions: mm

PART NUMBERING SYSTEM — OC2710
oczriod O - OOOO

A=+5.0V H = HCMOS Code assigned by factory
F=+3.3V

Note: Consult factory for other supply options available.



Precision Oscillators / Frequency Control Devices

Ovenized Crystal Oscillators

THRU HOLE OCXO FOR SONET — OC3545

SPECIFICATIONS

MODEL 0C3545
9.830400MHz
Standard 12.800000MHz
Frequencies:* 14.1364MHz
15.00MHz
17.000000MHz
Al (S]I)zbd”iltti)(/ms: +4.6ppm for 20 years product lifetime max.
Operating Temp. 0°C to +70°C
Range:
Frequency o
Tolerance: +0.5ppm at 25°C
. +0.10ppm of 24-hour frequency
Warm-up: after five minutes
-95dBc @ 10Hz
Phase Noise: -125dBc @ 100Hz
-140dBc @ >1KHz

Power Consumption
+3.3V Supply:

+5.0V Supply:

1.15 A maximum at turn on
330maA typical stable at +25°C
750mA maximum at turn on
200mA typical stable at +25°C

FEATURES

m Meets or exceeds Stratum 3 requirements
® Sine Wave or HCMOS/TTL compatible output

m Low phase noise

APPLICATIONS
m Telecom clock

m Instrumentation
m Navigation

® Communications

Murata Part No-
Date Code-{ xgyx Frequency
(Location, Month Serial No.

and Year)

1 0.508 min.

T

5+0.5
0.762+0.1—5 Plcs
g i3  Ref. Only—5 Ples
O ©)
@ ©) ®
L &) ]
25.4 19,05 100 —+ ¢
' D T Standoff—5 Plcs
® @ Material is
\ / a Conductor.

=
=

CONNECTIONS

RF Output

GND/Case

N/C

Oven Status

QBN —

VCC

*Consult factory for other available frequencies.

Dimensions: mm
PART NUMBERING SYSTEM - OC3545

0C354500 O - [0OOodo
I
A=+5.0V J = Sine, +3dBm, Code assigned by factory
F=+3.3 50 Ohm load
H = HCMOS




Precision Oscillators / Frequency Control Devices

Crystal Oscillators

SURFACE MOUNT CRYSTAL OSCILLATOR FOR SONET - X02246

FEATURES

m |nverted Mesa, AT cut fundamental mode crystal technology
m ECL, PECL and LVPECL compatible output

® SMT packaging

m Available tape and reel

m Reflow solderable

m Very low jitter

m Low aging

® No subharmonics

APPLICATIONS

B Telecom clock
®m Forward error correction

SPECIFICATIONS X02246
MODEL X02246 MuraaPart
Standard 155.520000MHz Number X02246HF-A213
Frequencies:* 166.628500MHz Frequency——»155,520000 MHz
20ppm worst case over Ec?é:ti%ﬂde 35
e + N
Stability: 20 year product lifetime Month & Year
! Pin 1 Locatiol
Operating Temp. 0°C to 70°C
Range: ¥
Jitter: 001 Ul RMS max. oot Lm£1.oz
—~80dBc @ 100Hz t ‘ 203
Phase Noise: -110dBc @ 1KHz 8.56
—-135dBc @ 10KHz
—140dBc @ >100KHz Ref. Only—6 Plos
Congmgiion. 65mA typical at +25°C PIN | CONNECTIONS
- 1 N/C
*Consult factory for other available frequencies. 2 | N/C
3 | Supply Voltage
4 | QOutput
5 | QOutput
6 | Ground

Dimensions: mm
PART NUMBERING SYSTEM — X02246

X022460 O - 0O0OOO
I
A=45.0V F =100K ECL Code assigned by factory
H=-52V U = PECL
F=+3.3V V = LVPECL
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Precision Oscillators / Frequency Control Devices

Crystal Oscillators

SURFACE MOUNT CRYSTAL OSCILLATOR FOR SONET - X02266

FEATURES

m Inverted Mesa, AT cut fundamental mode crystal technology
m PECL compatible output

m SMT packaging

m Available tape and reel

m Reflow solderable

| Very low jitter

| Low aging

® No subharmonics

APPLICATIONS

B Telecom clock
m Forward error correction

SPECIFICATIONS X02266
MODEL DC2300
Murata Part —e—
Standard 155.520000MH bt ot
Frequencies:* : z — (Ex022668-A206
U
Stability: +15ppm worst case over Date nge Y ;?&52"0"0 Wz
: 10 year product lifetime Loation, 2
Operating Temp. o o '
Range: 0°Cto 70°C Pin 1 Location
Conzmggion' 85mA maximum ( h
. 5.97 max.
*Consult factory for other available frequencies. | ——
[¢——14.22 max.—»
;gﬁ DK ‘ Ref. Only—4 Plcs
@ | @ PIN | CONNECTIONS
11.43 max. + ¢ 2 | Enable/Disable
® @ . 4 | Ground
A 7 | Output
076 9 | Vce

Dimensions: mm
PART NUMBERING SYSTEM — X02266

X0226601 O - OO0

A=4+5.0V U =PECL Code assigned by factory




Precision Oscillators / Frequency Control Devices

Crystal Oscillators

SURFACE MOUNT CRYSTAL OSCILLATOR FOR SONET - X02286

SPECIFICATIONS

MODEL X02286
Standard 155.520000MHz
Frequencies:* 167.331646MHz
. +20ppm worst case over
Stability: 10 year product lifetime
Operating Temp. 0°C to 85°C
Range:
Jitter: .001 Ul RMS max.
-60dBc @ 100Hz
Phase Noise: -90dBc @ 1KHz
-110dBc @ 10KHz
-125dBc @ >100KHz
Power
Consumption: 20mA max.

*Consult factory for other available frequencies.

PART NUMBERING SYSTEM — X02286
X02286] O

F=+3.3V

LV = LVPECL

FEATURES

m Inverted Mesa, AT cut fundamental mode crystal technology
m LVPECL compatible output

m SMT packaging

m Available tape and reel

m Reflow solderable

m Very low jitter

m Low aging

m No subharmonics

APPLICATIONS
m Telecom clock
m Forward error correction

%‘ 2057 max.—»‘

muRata

155.520000 MHz
X02286FV-A224
SXX

Murata Part
Number

Date Code
Location,

Year and Week

13.46 max.

CONNECTIONS

i

No Connect

No Connect

Ground

Output Signal

O[O N|O|—

Complementary Output

—
N

Vs Supply Voltage

— [[F1F |
— 12.7% 254
le——15.24 —>|

2.54 min.

Dimensions: mm

godo

T

Code assigned by factory
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Precision Oscillators / Frequency Control Devices

Digitally Compensated Crystal Oscillators

DC2300 SERIES FOR SONET

FEATURES

Digitally compensated to improve thermal stability
Meets or exceeds Stratum 3 requirements
HCMOS/TTL compatible

DIP packaging

Low power consumption

Accuracy of an OCXO

APPLICATIONS

\ m Telecom clock

B |nstrumentation

m Wireless communications

SPECIFICATIONS DC2300
MODEL DC2300 .
Standard 127
Frequencies:* 10.00000MHz I T %o
Stability Lo,
All Conditions: +0.1ppm 10 £0.5ppm 100 22
- 3.8
Oper;tmg Temp. —40°C to 85°C .
ange: z N
Control Vo!tage 0VDC to +5VDC
Range:
Allan 5x10"at one second 2 H B PINS | CONNECTIONS
Variance: ] Outout
utpu
~90dBc @ 10Hz L ) T Sern 15
Phase Noise: —125dBc @ 100Hz FEX] 3 | GND
-140dBc @ 1KHz 25.4 4 5
-140dBc @ 10KHz e 508 | 5 GND
Electrical Tuning: +.5ppm min. for 0 to +5V Dimensions: mm
Porge\r/é)g nSSLllJ[;EFyt:'OH 35mA typical
*Consult factory for other available frequencies.
PART NUMBERING SYSTEM - DC2300
DC230000 OO - O 0O0OO
I
A=45.0V H = HCMOS Code assigned by factory




Precision Oscillators / Frequency Control Devices

VCOs

s G P PART NO. MANUFACTURER'S 10603 | 26403, 10+03 ¢
S ¥ .~/ MARK AND LOT NO. 1.3:0.3 E
M M_ G P cl 1 |s 8
5513283 N H Lot No. 3
G{ M1482A2 . } 2l| [ D: Factory Code -[ M V- ™
? H 1:Year L o ® |®
2,3 : Week No. S| 1 2 1P
%4 } ~ - e 3 i ‘t" §
| - < i
° |soz | |° 1l = )
5.540.2 . N A N
P : OUTPUT a5 o 5
7.640.2 ~  B:POWERSUPPLY L
—oS5  C:CONTROL VOLTAGE 1.3+0.3 PART No. MANUFACTURER'S
EPTT & s:swiTcHING vOLTAGE 26103 WARICAND LOT No
- N : Year
% ? lg G : GROUND 46+0.3 2.3 Week No.
5.550.2 %
M = &
. |I—|I _— IE Terminal Configuration
=ik d B : DC Power supply
{2 ;L iy &J:ﬂ - C : Frequency Control
MQE95 Series 075015 ] i MQK Series P : Output
Q 0.7£0.15 — Q M : No Contact
s é E S G : Ground
& . NOTE) There is no terminal
1.3+0.1 2.0+0.1 p (in mm) mark on the VCO. (in mm)
0.6:0.3 4.00.3 0603
1,240.3 109 8 7 6
G P c Gl s
-E_ s 7 \ w111 . o | VRN
- 1] 8o M 12|39 [ 11 12 |2 (T
3 212 1747C2 Sl H < &
e o lofE & epl [e 5 g comm, ] |°| H — |
< = |o
pHEE 123 45 1098 76
IN LY B =
€ B M G P — 78402
0.640.3 PART No. MANUFACTURER'S T PART No. MANUFACTURER'S
4.6:03 MARK AND LOT No. & \MARK AND LOT No.
- 1 Year [F |l I+\ 1: Year
5.010.2 2,3 Week No. TTITTTTITTITIC 2 3: Week No
%
@IE Terminal Configuration 1.8 (PITCH) x4 =72
‘j‘_’. B : DC Power supply
C Frequency Control 1:VB1(DCS) 7:SW1
. P : Output . 2:GND 8:NC
MQL Series M : No Contact MQW1 Series 3:vC 9:SW2
Terminals G:Ground ) 4:GND 10: OUT1 (DCS)
[3: Gold plating NOTE) There is no terminal 5:VB2 (GSM) 11: GND
[3: Solder mark on the VCO. . : :
(in mm) 6:0UT2 (GSM) 12: GND (in m)
. Size
Series Frequency Range
(mm)
MQE95 SERIES 700 to 2000MHz (Shift VCO) 76X58X1.8
MQK SERIES 700 to 2000MHz 5.5X4.8X1.65
MQL SERIES 700 to 2600MHz 5.0X4.0X1.65
MQW1 SERIES 700 to 2000MHz (Dual VCO) 9.6 X7.0X1.65

30




Precision Oscillators / Frequency Control Devices

Microwave Oscillators

VOLTAGE CONTROLLED (VCO) — MQE900/MQK/MQL SERIES

MQC Series

icati Control Voltage| Output Power i
Application Part Number Frequency VB Ve (V) Sensitivilyg Level Consumption | . C/N ~~|Separation
(System) (MHz) (MHz/V) (dBm) (mA Max) (DBc/Hz) (KHz)
MOQK Series
GSM/DCS | 1stLO | MQKO001-927 880.0~975.0 2.80 0.5~2.3 71+10 -6+3 80 =92 250.0
CDMA 1siLO0 | MQK002-967 954.0~980.0 2.95 07~27 | 2446 pmin! EDOks =[Sy &, =118 60.0
TDMA 1stL0 | MQK001-1016A 981.05 10522071 | /1200 || | 59485 32+3 | 0.5£2.8 b g=370 \ =117.5 60.0
WLL 1stL0 | MQK301-1528 1466.0~1590.0 I 2705 #~05=3.67 | = 7%= 11 —I 23 | 20 1..120.00 600.0
MQL Series = ACE (CCOIN
EPDC 1stLO | MQLO005-717 68027550 J_ 230 | (Lh~2.5 J0£5 |  —2+3 I 6.6 =92 250.0
_______ ALl i / ATTHRATE
weomA | 1stLo MQL001-760 760.0~760.0 J ;#2500 pr0.8-20 _I A e 2 2% 4.5 =135 10000.0
MQL304-2330 2300.0~2360.0 | “220 |_0.5:3_5_ =1V 54 AT I\ /=3 ‘ 015 =90 10.0
JCDMA 1stiL0 | MQL002-946 920.0~972.0 e ; (L6800 : 325445 |_ Q2 _j RS =83 10.0
PHS 1stL0 | MQL3H2-1668 1648.0~1688.0,  l= 270 1\ _I U0aZ2)) | I\BUES =-0.9 =8 =110 100.0
PDC1.5G | 1stLO | MQL302-1619 1607.05~1631.05 2.90 0.45~2.45 27+6 -3+3 =7 =100 100.0
DCS1800 | 1stLO | MQL302-1840 1790.0~1891.0 3.70 0.6~3.0 63.5+8 0+3 10.0 =143 3000.0
GSM1900 | 1stLO MQL302-1960 1920.0~2000.0 3.70 0.6~3.0 55+7 0+3 10.0 =143 3000.0
MQL301-1964 1920.0~2009.0 3.60 0.6~3.0 55+7 -15+3 10.0 =143 3000.0
VCO TYPICAL CHARACTERISTICS
C/N Level Test Circuit
op—TTTTT T T T T -]
-10
20| -
-30 4
—40 ii =
:Zg e i FM Linear Detector @ CB/ 1000P - +B Power Supply
-70f . L I I-4"
_sof N Controlled Power Supply 100k N T, i
_oo[ MM ] @ @ RS Oscillator
-122 - N"“—-—‘,‘ 7 470 "L 1000p J- 1000P i
— : =T
-120
. ]
—140 - ]
-150
—160 .
et P R B B ol
1K 10k 100k ™ 1OM
100 L(f) [dBc/HZ] vs. f[Hz] 40M

MOUNTING AND PACKAGING - MQE9

Recommended Mounting Dimensions: mm Reflow Soldering Conditions
[B] GND
220 = 10
[le] el /\
L] LN :ﬂ“ S 180 N
[P] GND [M] - s % 150
—] —] E
s i g
2.2 %
2.9~31 = 60 sec. 50 sec.
34
4.3 Time ——»
Taping Specifications: mm Reel Dimensions: mm MQESCIC-CICIT-T7
2:02 2 T7=23000pcs./reel
155" 4004 175+0.1 e
2.0+0.1 T
| !
I [ [ |
1 1 1 i
7501 lol| 255
@5 @ 2 @, =
iN) iN) iNs) +0. w0
o8| || 38| | =8 o lIBE
oo =] =] 8 s
} } } < *— z
‘
;/ ’-12,010,1 a{ .
VCO. 26+0.1
— 260




Precision Oscillators / Frequency Control Devices

PLL Modules

1413121110 9 8

9.8:0.3 m
1211109 8 7 HFaposa b
HFQ oooomOOOAoO 1 (BI i
o| I ceoa N B Gom|®
2| | ooomaot a8 Y L|
B & 1234567
= © 12.6+0.3
.® < PART No. MANUFACTURER'S
\ OOO00O0 g ]| \MARK AND LOT No.
1234586 1211109 8 7 O_I T I IT ;E\I;acloryCode
PART No. MANUFACTURER'S o 2 ek N
MARK AND LOT No. h 4 - Vveek No.
Er% 1 Factory Code L < < =
34 ook b 2iporr | sip
1:LD 7:PS S’;‘L 3:PS (RF) 10: Vee PLL
2:DolF 8:LE o 4:GND 11: GND
HFQC80 Series RPN Sl HFQDO8 Series smesas SiPS(F)  12:CLOCK
5: Ve PLL };ﬁggom 1_J7‘;$_2 1_1’&%_1 7:VecIFVCO  14: DATA
: . § 10.840.2 .
(in mm) (in mm)
161514 13121110 8.040.2
9.840.3 1.0+0.1 | 1.8+0.2
170 Bragece 9w 10 9 8 7 6 12 3 f_’é
i QooowooD . 3 HFQ JA m o
BN $80Q 5 w i
D@ ELEL 2| i ooomao Ay |
1esacert PART NO.MANUFACTURER'S E g g }777(777{
. ! © ©
28102 ©_ MARK AND LOT NO. . @ ] - . N
—— A N\ AANOR
T TT T 51 2,3 Week No. 12 3 4 5 109 8 7 6
1. VecRFVCO  10. TCXOin % PART No. MANUFACTURER'S
2. PoRF 11. PS (IF) gr% MARK AND L
9 1Y 3.PS(RF) 12. VeePLL oL | ;$:Cafr°fy COde
3[ dg[s| e 13. GND o 3,4 Week No.
@ g s 14. CLOCK
= 6. PolF 15. LE
. H 7.VeolFVCO  16. DATA ) 1:TCXOIN  6:PS
HFQD80 Series 1.4:0.2 llos:or  8amo 17.GND HFQSB80 Series 2:VeoVCO  7:CK
5.6:0.3 9. GND 18. GND 3:GND 8:DT
= 4 : Output 9:LE
(in mm) [+ sotder 5:VecPLL  10:LD (in mm)
. . - Size
Series RF/Local Frequency Limits IF/Local Frequency Limits Module Structure i)
HFQC80 SERIES 700 to 2000MHz Only IF Port RFVCO+Dual PLLIC (for CDMA) 9.8X8.0X1.85
HFQDO08 SERIES 700 to 2000MHz 100 to 350MHz RFVCO+IFVCO+Dual PLLIC 12.6 X 8.6 X 1.85
HFQD80 SERIES 700 to 2600MHz 100 to 760MHz RFVCO+IFVCO+Dual PLLIC 9.8X8.0X1.85
HFQS80 SERIES 700 to 2500MHz - RFVCO+PLLIC 9.8X8.0X1.85




Precision Oscillators / Frequency Control Devices

Microwave Oscillators

PHASE LOCK LOOP MODULE - HFQD08/HFQS14/HFQS80 SERIES

PLL MODULES
Operating Supply Output Power Lock-up
Application Part Number Frequency Voltage (1) Level Consumption C/N(2) Time
Range (MHz) (V) (dBm) (mA max.) (dBe/Hz min.) (msec.max.)
VICS Tx/Rx | HFQS8002489MA01 2489 3002 03 23 -110 5.0
N-CDMA800 | Tx/Rx | HFQDO08B740M440A01 7415+195 2.8+0.1 -4+25 20 -138 5.0
ISM5.8 Tx/Rx | HFQS14D5820MA01 5820 + 25 5.0 (3.0) 0+3 37 — 1.0

(1) = Vee1 (3.0) for VCO + Doubler, Vec1 (5.0) for PLL-IC
(2) = Separation (kHz)

m BLOCK DIAGRAM
Rx AMP Rx BPF MIXER
Rx
> L/ \ IFFILTER |—
| ___J___ —|
L O'BPF L \ ‘
N\ ARWEY - - STt } ----- 7 Rx
[ o= U7X 1 PLIsMODULE

DAGH I FeXQ| P LPLL IC }—(\, vch
[+ 2DUPLEXER i _ ' \/ !
\ "7 | —aniAIIY -

Wil P

LL-MODULE

ISOLATOR PA Tx BPE

(A=—H/\

Tx

MOD

_______
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