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SEIKO EPSON CORPORATION

High Stability Temperature Compensated Crystal Oscillator (TCXO)
Supports +=0.28 x 10 over -40 °C to +85 °C

TG-5510CB

Key Specifications
Frequency Range:

Supply Voltage:

Operation Temperature:
Freq. / Temp characteristic:
Frequency Slope:
Frequency Aging:

Package:

10 MHz to 54 MHz

3.3V Typ.

-40 °C to +85 °C (+105 °C option)

+0.28 x 106 Max. over temperature

+0.2 x 10 /°C Max. over temperature

+3.0 x 106 Max. / 20 years (meets Stratum3)
5.0 X 3.2 x 1.45 mm (10 pins)

With optional on-chip filter capacitor for lower phase noise

Description - TG-5510CB is a high stability TCXO available with either
CMOS or Clipped Sine output

* Specified to +85 °C for 5G Base Stations and Edge Computing
needs outdoor installation, miniaturization, and fan-less operation

» Compared to other TCXOs it offers a variety of improvements such
as low temperature slope and phase noise

* Complies with GR-1244-CORE Stratum3 and G.8262.1, G.8273.2 (Class A, B)

RoHS

Compliant

TG-5510CB
(10 pins)

Applications

Network equipment

* Base station

* Microwave

Sync compliance standards
» Stratum3

» SyncE

* IEEE1588

* Note: this product does not have a voltage control (Vc) function

Outline dimensions

Characteristics

Frequency / temperature characteristics
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SEIKO EPSON CORPORATION

[ 1] Product Number / Product Name
(1) Product Name

TG-5510CB - *** 38.880000MHz
® @O @

(DModel @Package type (5.0 x 3.2 x 1.45 mm) @Spec segment (Please contact Epson) @Frequency
Selectable specs.: Output (CMOS, Clipped sine), Frequency/temperature (+0.28 x 10° Max., 0.25 x 10° Max.)
Oparating tenterature (-40 °C to +85 °C, -40 °C to +105 °C), OE function (Active High)

Filter function (Filter-ON, NO-Filter)

(2) Product Number / Ordering Code
TG-5510CB: X1G006061xxxx14
The standard product name & number are as follows:

Product name [[;/lrig] Product number Selectable specs
TG-5510CB-98N 10.000 | X1G006061009814
TG-5510CB-94N 12.800 | X1G006061009414 |Output: CMOS
TG-5510CB-81N 19.200 | X1G006061008114 |Frequency/temperature: +0.28 x 10° Max.
TG-5510CB-91N 19.440 | X1G006061xxxx14 |OpParating tenterature: -40 °C to +85 °C
TG-5510CB-95N 20.000 | X1G006061009514 |OF function: Active High
TG-5510CB-79N 24,000 | X1G00606Tx0cctd || er function: NO-Filter
TG-5510CB-77N 24576 | X1G006061007714
TG-5510CB-90N 25.000 | X1G006061009014
TG-5510CB-72N 25175 | X1G006061007214
TG-5510CB-92N 25.600 | X1G006061009214
TG-5510CB-87N 26.000 | X1G006061xxxx14
TG-5510CB-76N 30.720 | X1G006061007614
TG-5510Cs-3!N | 28.400 i__»g.ggoa_ogniaﬁ A
TG-5510CB-9GN 1 a3 gee U COe L1208 2T
TG-5510CB-93N 40.000 | X1G006n61009314
TG-5510CB-80N (ecd |7 3aGN6) i oxla |
TG-5510CB-78N 49.152 | X1G006061007814
TG-5510CB-97N 50.000 | X1G006061009714
TG-5510CB-73N 52.000 | X1G006061xxxx14
TG-5510CB-74N 54.000 | X1G006061xxxx14
TG-5510CB-41N 10.000 | X1G006061004114
TG-5510CB-42N 19.200 | X1G006061004214
TG-5510CB-43N 20.000 | X1G006061004314 |Qutput: CMOS
TG-5510CB-44N 24576 | X1G006061004414 |Freduency/temperature: £0.28 x 10° Max.
TG-5510CB-45N 25.000 | X1G006061004514 |oParating tenterature: -40 °C to +105 °C
TG-5510CB-46N 38.880 | X1G006061004614 | r1nction: Active High
Filter function: NO-Filter
TG-5510CB-47N 40.000 | X1G006061004714
TG-5510CB-48N 50.000 | X1G006061004814

* Please contact Epson for detail of product number
Please also contact Epson for other frequencies and specifications
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SEIKO EPSON CORPORATION

[ 2 ] Absolute Maximum Ratings

Parameter Symbol - Specifications Unit Conditions
Min. Typ. Max.
Supply voltage Vce-GND -0.5 - +4.0 \%
Input voltage Vin -0.5 Vce + 0.5 \Y OE Terminal
Storage temperature range T_stg -40 - +105 °C Storage as single product
[ 3 ] Operating Conditions
Parameter Symbol - Specifications Unit Conditions
Min. Typ. Max.
Supply voltage Vee 3.135 3.3 3.465 Vv Vee=33V+5%
Supply voltage GND 0 - 0 \%
Input voltage Vin GND - Vce \Y OE Terminal
Operating temperature range T _use -40 +25 +85 °C +105 °C Max. (Option)
CMOS load condition L_CMOS 13.5 15 16.5 pF
Output load (Clipped sine) Load R 9 10 11 kQ
Output load (Clipped sine) Load C 9 10 11 pF
Output load (Clipped sine) Cc 0.01 - - MF AC coupling capacitor*

* An AC coupling capacitor is not included in this product, please attach an external AC coupling capacitor to the OUT pin

[ 4 ] Frequency Characteristics

(Vee =3.3V, GND = 0.0 V, T_use = +25 °C)

Specifications . .
Parameter Symbol - P Unit Conditions
Min. Typ. Max.
10 - 54
Output Frequency fo 10, 12.8, 19.2, 20, 24.576, 25, 25.175, MHz standard |
25.6, 30.72, 38.4, 38.88, 40, 49.152, 50 andard requency
T use=+25°C+2°C
* _ _ -6 —
Frequency tolerance *1 f tol 1.0 +1.0 x10 After 3 reflows *2
T use =-40 °C to +85 °C,
E;Z?;;Z??;{iéimperawre fo-Tc 0.28 i +0.28 x107®  [Reference to (fmax+fmin) / 2
(-0.25) - (+0.25) (Option)
T use =-40 °C to +85 °C,
-0. - . f i
Frequency slope f slp 0.2 +0.2 x107¢ / °C ?gt:m:]equency reading every 5
(-0.05) - (+0.05) (Option)
- Load R//Load C+10%
- - - -6 — —
Frequency / load coefficient fo-Load 0.1 +0.1 x10 L CMOS =+ 10 %
Frequency / voltage coefficient | fo-Vcc -0.1 - +0.1 x107® |Vec=33V5%
Frequency aging *3 f age -0.5 - +0.5 x107® |T_use = +25 °C, 1 year
Frequency aging *3 f age -3.0 - +3.0 x107® |T_use = +25 °C, 20 years
Holdover stability f hos 46 ; +4.6 x107®  |T_use = +25 °C, 20 years

(Free-run accuracy) *4

*1 Includes initial frequency tolerance and frequency deviation after reflow cycles.

*2 Measured 24 hours after reflow soldering.

*3 Aging is estimated from environmental reliability tests and the expected amount of frequency variation over time. It is not intended

as a guarantee of performance over the product-life cycle.

*4 This includes initial frequency tolerance, frequency / temperature characteristics, frequency / load coefficient, frequency/voltage
coefficient and frequency aging (+25 °C, 20 years).

Page 3/21

No,: TG-5510CB_revl1.0



SEIKO EPSON CORPORATION

[ 5] Electrical Characteristics
1) Electrical Characteristics

(Vee=3.135V 10 3.465 V, GND = 0.0 V, T_use = +25 °C)

Specifications . "
Parameter Symbol - D Unit Conditions
Min. Typ. Max.
7 10 MHz = fo < 26 MHz
Current consumption (CMOS) Icc - - 9 mA 26 MHz < fo <40 MHz
10 40 MHz < fo < 54 MHz
Current consumption
(Clipped sine) lec i i 6 mA
Output voltage (CMOS) Von 90 % Ve - - Vv
Output voltage (CMOS) VoL - - 10 % Ve \%
Output voltage (Clipped sine) Vpp 0.8 - - \% Peak to peak voltage
Rise time (CMOS) tr - - 8 ns 10 % Ve to 90 % V¢ level
Fall time (CMOS) tf - - 8 ns 90 % V¢ to 10 % Ve level
Until output signal has been
. reached min 90 % of final
Start-up time Lstr ) ) 5 ms amplitude. Applies to both
Filter-ON and NO-filter options.
Symmetry (CMOS) SYM 45 50 55 % Measured at Vcc/2
- -69 - 1 Hz offset
- -100 - 10 Hz offset
. - -126 - 100 Hz offset
Phase noise (fo =19.2 MHz) *
Eilter-ON L(f) - -145 - dBc/Hz |1 kHz offset
- -155 - 10 kHz offset
- -158 - 100 kHz offset
- -158 - 1 MHz offset
* For other frequencies, please refer to Charts (7-10), Phase noise
2) Enable/Disable Function
Specifications . "
Parameter Symbol - P Unit Conditions
Min. Typ. Max.
Input voltage Vi 70 % Ve - Vee V OE terminal (Enable voltage)
Input voltage Vi 0 - 30 % Ve \% OE terminal (Disable voltage)
Input impedance Zin 50 - - kQ
OE input level Oscillation Outputs
"H" or "Open" Enable Enable: specified frequency
"L Enable Disable: high impedance
* OE input voltage must be lower than V. Note that rise-up time of OE input voltage
must not be shorter than the rise-up time of supply voltage.
((
OE / ))
Vi / Enable
VIL N\ Disable((
))
Output high impedance

{(
/)
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SEIKO EPSON CORPORATION

[ 6] Test Circuit: CMOS Output

1) Output Waveform

Test Point
® Vce ouT ® O
Supply By-pass N.C. Fiter  GND Load C
Voltage Capacitor — oac_
T 0.1 MF - Capacitor 15 pF__
[ i 01uF — 1
Filter-ON
® ®
2) Current Consumption
» o Ve ouT
Supply By-pass N.C. Fiter GND Lond
Voltage Capacitor Filter 15 bE
— 0.1uyF _— Capacitor | P -
01uF —
Filter-ON
* ®

3) Conditions

1. Oscilloscope: Impedance Min. 1 MQ
Input capacitance Max. 10 pF
Bandwidth Min. 300 MHz

2. L_CMOS includes probe capacitance

3. A capacitor (By-pass: 0.1 yF) is placed between Vc and GND close to the TCXO
4. Use the current meter whose internal impedance value is small
5. Power supply connections should be as low impedance as possible

6. GND pin should be connected to low impedance GND
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SEIKO EPSON CORPORATION

[ 6 ] Test Circuit: Clipped Sine Output

1) Output Waveform

AC coupling
Capacitor .
| | Test Point
* Vee ouT || *® ¢ O
N.C. fiter GND | 0.01 pF
By-pass
Capacitor Filter
Supply P — — | Capacitor Load C - Load_R
Voltage —— 01pF —— loapr ”— 10 pF 10 kQ
Filter-ON
@ @ ®
2) Current Consumption AC coupling
Capacitor
N | |
® Vcce ouT ®
A) | |
By-pass
Capacitor Filter
Supply Olp |:I . e | Load_C 1 Load R
Voltage—— A MR T 0.1uF ___ 10 pF 10 kQ
Filter-ON
® ®

3) Conditions

1. Oscilloscope: Impedance Min. TMQ
Input capacitance Max. 10 pF
Bandwidth Min. 300 MHz

2. Load_C includes probe capacitance

3. A bypass capacitor (0.1 pF) is placed between Vc and GND close to the TCXO

4. Use the current meter whose internal impedance value is small

5. Power supply connections should be as low impedance as possible

6. GND pin should be connected to low impedance GND
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SEIKO EPSON CORPORATION

[ 7 ] Chracteristic Data

(7-1) Frequency / Temperature Characteristics & Frequency Slope

1) fo = 19.2 MHz

Frequency / temperature characteristics
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Frequency / temperature characteristics

03 TG-551xCB fo= 24,576 MHz [n = 18 pcs]

02
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-03

-40 -20 0 20 40

Temperature [°C]

60 80 100

3) fo = 25 MHz

Frequency / temperature characteristics
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4) fo = 25.175 MHz

Frequency / temperature characteristics
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0.3

0.2

-0.2

Frequency / Temperature characteris [x10°]

-0.3

-40 -20 1] 20 40

Temperature [°C)

60 80 100

Page 7/21

Frequency Slope [x10¢/°C]

o
N
o

[=3
@

-0.05

-0.10

-0.15

o o
o
@

Frequency Slope [x10€/°C]
o

Frequency Slope
TG-551xCB fo=19.2 MHz [n = 18 pcs]

0.10

0.05

0.00

-40 -20 0 20 40 60 80 100

Temperature [°C]

Frequency Slope
TG-551xCB fo = 24,576 MHz [n = 18 pes]

o

00 | g W
-0.05
-0.10
0.15
-0.20

-40 20 0 20 40 60 80 100

Temperature [°C]
Frequency Slope
TG-551xCB fo=25 MHz [n = 18 pcs]

0.20
0.15

o
o

o
o
a

Frequency Slope [x10€/°C]
o

.00 M—V‘A_———__A
-0.05
-0.10
0.15
-0.20

-40 -20 0 20 40 60 80 100

Temperature [°C]
Frequency Slope
TG-551xCB fo=25.175 MHz [n = 18 pcs]

0.20
0.15

o
o

o
o

a

o
o

a

o

o
o

o
N
o

f

Frequency Slope [x10°/°C]
¢ ¢ o
o

IS
o

-20 0 20 40 €0 80 100

Temperature [°C]

No,: TG-5510CB_revl1.0



SEIKO EPSON CORPORATION

(7-1) Frequency / Temperature Characteristics & Frequency Slope
5) fo = 25.6 MHz

0.3
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6) fo = 30.72 MHz
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Frequency / temperature characteristics
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7) fo = 38.4 MHz
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SEIKO EPSON CORPORATION

(7-1) Frequency / Temperature Characteristics & Frequency Slope
9) fo = 40 MHz

Frequency / temperature characteristics Frequency Slope
TG-551xCB fo =40 MHz [n = 18 pcs] 020 TG-551xCB fo =40 MHz [n = 18 pcs]
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10) fo = 49.152 MHz
Frequency / temperature characteristics Frequency Slope
TG-551xCB fo = 49.152 MHz [n = 18 pcs] 0.20 TG-551xCB fo=49.152 MHz [n = 18 pcs]
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11) fo = 50 MHz
Frequency / temperature characteristics Frequency Slope
TG-551xCB fo =50 MHz [n = 18 pcs] 20 TG-551xCB fo= 50 MHz [n = 18 pcs]
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(7-2) Frequency / Voltage Coefficient

Freq. / voltage cofficient vs fo
(Vee =3.3v+5%, n=20 pcs)
0.12
0.1

0.08 s
0.06
004 § 8 ’ [ |

0.02

-0.02 ') (]

5 -0.04
-0.06
-0.08
-0.1
-0.12
10 20 30 40 50 60
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Voo [¥10°9]

Freq. / voltage cofficient
fo

(7-3) Frequency Aging Estimation
* Aging stability is estimated from environmental reliability tests and the expected amount of frequency variation of the product.
It is not intended as a guarantee of performance over the product-life cycle.

50 MHz Accelerated Aging Test [n = 20 pcs]

3

2
7y
s 1
e
=
> 0 - . _
[ F]
T
5 1 S
[ =
(19

-2

-3

0.1 1 10 100

Time [year]

(7-4) Holdover

1) After 10 days 2) After 48 hours
Holdover Stability T_use = +25 °C Holdover Stability T_use = +25 °C
20 (After 10 days operating, n = 10 pcs) ig (After 48 hours operating, n = 10 pcs)
15
LR & 30
10 .
% s T 20
z < 10
p - Q
g R S = s e — 3 o L P T N —
% -5 & -10
9 -10 Z 20
o 9
15 L .30
20 -40
0 2 4 6 8 10 12 14 16 18 20 22 24 -50
Time [h] 0 2 4 6 8 10 12 14 16 18 20 22 24

Time [h]
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(7-5) Vibration Sensitivity

G-Sensitivity 50 MHz
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(7-6) Current Consumption (CMOS)
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% 5 ®
5 le @
e 3
g 2
a 1
0
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(7-7) Rise Time / Fall Time (CMOS)
Rise time vs fo
(CMOS output, Ve = 3.3V, n =20 pcs)
8 8
7 7
6 6
w5 o 5
E e £
= 4 : o ' ' ' . . = 4 J3
3 e e
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0 0
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(7-8) Output Voltage [Vou, Vol (CMOS)
Output voltage High level vs fo
(CMOS output, Vo =3.3V, n =20 pcs)
3.35 03
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[ ]
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Current consumption vs fo
(CMOS output, n = 20 pcs)

Fall time vs fo
(CMOS output, Ve =3.3 V, n =20 pcs)
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Output voltage Low level vs fo
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SEIKO EPSON CORPORATION

(7-9) Symmetry (CMOS)

Symmetry vs fo
(CMOS output, Ve = 3.3 V, n =20 pcs)

60
55
9 i .
E 50 ' S . ' ‘
w
45
40
10 20 30 40 50 (5]0]

fo [MHz]

(7'10) Phase Noise +Friter-on requires the option setting of Filter-ON and the connection of the phase noise filter capacitor 0.1 pF (recommended) to Pin7.
1) fo=19.2 MHz

fo = 19.2 MHz, Filter-on, T_use=+25°C,n=5 fo=19.2 MHz, Filter-off, T_use=+25°C,n=5
-40 e -40 .
s0 | | Offset Freq. | [dBc/Hz] 50 i Offset Freq. | [dBc/Hz] ||
) 1Hz | 67 ; 1Hz | 67
-60 T _10Hz | -100 60 T 10 Hz 96 |
E -70 100 Hz -126 ':E -70 100 Hz -120 |
S -80 1 kHz -145 S -80 1 kHz -140 |
2 w0 10kHz | -155 2 w0 11{?0%2 1:,;
100 kHz | -158 z | -
.3 -100 1 MHz -158 ﬁ -100 1 MHz -158
2 -110 2-110
2 120 B $-120
£ 130 T £-130
140 - e -140
150 SN NOST S 150
-160 -160
-170 170 f i i i i i
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+08 1.0E+07
Offset Frequency [Hz] Offset Frequency [Hz]
2) fo = 20 MHz
fo = 20 MHz, Filter-on, T_use=+25°C,n=5
-40
50 |\l liilii | Piii L L] . Offset Freq. | [dBc/Hz]
: 1Hz -63
-60 10 Hz -99 |
g -70 100 Hz -125
o -80 1 kHz -145 ||
T 90 10kHz | -155
100 kHz | -158
L3R
100 1 MHz -158
S 110
© -120 - ]
2 130
o
-140
-150 i R
-160
170 i I i i i i
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
Offset Frequency [Hz]
3) fo = 24.576 MHz
fo = 24.576 MHz, Filter-on, T_use=+425°C,n=5 fo = 24.576 MHz, Filter-off, T_use =+25°C,n=5
-40 . . -40 S
50 .1 |Offset Freq. | [dBc/Hz] 50 Offset Freq. | [dBc/Hz] |
1Hz -64 1 Hz -67
-60 10 Hz -99 60 - T 10Hz -95
§ -70 7 100Hz | -125 § -70 — 100Hz | -119
S -80 bbb 1 KHZ -145 S -80 1 kHz -139
38 w0 | 10kHz | -154 S w0 10kHz | -154
100 kHz -158 100 kHz -158
D 1 ~ i -t
g -100 Twmhz | 158 $ 100 1MHz | -158
S -110 S -110 Frrem
%—120 §120 b
£ 130 £ -130
-140 -140
-150 -150
-160 -160
170 L i L L L i -170 T Y N N 1 N 1 T 41 T T S 0 VAT S O 1 N S S S R 1
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
Offset Frequency [Hz] Offset Frequency [Hz]
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SEIKO EPSON CORPORATION

(7'10) Phase Noise +Fiter-on requires the option setting of Filter-ON and the connection of the phase noise filter capacitor 0.1 uF (recommended) to Pin7.

4)

Phase noise [dBc/Hz]

5)

Phase noise [dBc/Hz]

6)

Phase noise [dBc/Hz]

7)

Phase noise [dBc/Hz]

fo =25 MHz
fo = 25 MHgz, Filter-on, T_use=+25°C,n=5
-40 — —
50 |- __Offset Freq.| [dBc/Hz]
1 Hz -63
-60 10Hz | -100
-70 100 Hz -126
-80 1 kHz -145
.90 10kHz | -154
100 iz | 189
-110 = -
-120
-130 i
-140 BEL
-150
-160
170 IR . LI R R HEEH I R L R R
1.0E+00  1.0E+01 1.0E+02 1.0E+03  1.0E+04 1.0E+05 1.0E+06  1.0E+07
Offset Frequency [Hz]
fo =25.175 MHz
fo = 25.175 MHz, Filter-on, T_use=+25°C,n=5
-0 Offset Freq. | [dBc/Hz]
5O e BRI R S e o8 o
-60 il T T T T TL_10 He 95
-70 -— 100 Hz 119 |
-80 . 1kHz -139 L
100 ke | 158
z -
-100 7 AMHz | -158 ||
110 - -
-120
-130
-140
-150
160 | it s b 3 s o £
170 ] i i i i I
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
Offset Frequency [Hz]
fo =25.6 MHz
fo = 25.6 MHz, Filter-on, T_use=+25°C,n=5
0 Offset Freq.| [dBc/Hz]
-50 T 1hz 63
-60 10 Hz -98
-70 100Hz | -124
.80 1kHz | -143
-90 __10kHz | -154
100 | _100kHz | -158
° 1 MHz -159
-110
-120
430 b L i i L Pl e
TR e e e e
150 \\_'—'——.__,_..._.—.“_
-160 S I .
170 ORI R N R N 1T A A AT AR R AT R R
10E+00  10E+01 10E+02 10E+03 410E+04 10E+05 410E+06  1.0E+07
Offset Frequency [Hz]
fo =30.72 MHz
fo = 30.72 MHz, Filter-on, T_use = +25°C,n=5
-40 o
50 | Offset Freq. | [dBc/Hz]
1Hz -64
N 10 Hz 99 |
70 100 Hz -125 |
80 1 kHz 144 ||
90 10kHz | -154 |
100 kHz | -158
-100 1MHz | -160
110 ;
120 —
130
-140 4
-150
-160
170 | | i | | |
1.0E+00  1.0E+01  1.0E+02  1.0E+03  1.0E+04 1.0E+05 1.0E+06  1.0E+07

Offset Frequency [Hz]

-150
-160

Phase noise [dBc/Hz]
8

NN
B ow
o o o

fo = 25 MHz, Filter-off, T_use =+25°C,n=5

Offset Freq.

[dBc/Hz]

1Hz

-68

10 Hz

-95

100 Hz

-119 |

1 kHz

-140 |

10 kHz

100 kHz

1 MHz

-170 .

[dBe/Hz)
g

@

Se noise

Pha

Phase noise [dBc/Hz|

aa 4L
oW N
CIR=-]
T

Phase noise [dBc/Hz]

1.0E+00

1.0E+01

1.0E+02 1.0E+03 1.0E+04 1.0E+05

Offset Frequency [Hz]

fo = 25.175 MHz, Filter-off, T_use=+25°C,n=5

1.0E+06

1.0E+07

Offset Freq.

[dBc/Hz]|

1Hz

-69

-100

10 Hz

-85

100 Hz

-120 |7

1kHz

-140 ¢

10 kHz

-153

100 kHz

-158

1 MHz

-159

-110
-120
-130

-140
-150

-160

‘-\___—__

-170
1.0E+00

1.0e+01

1.0E+02 1.0E+03 1.0E+04 1.0E+05

Offset Frequency [Hz]

fo = 25.6 MHz, Filter-off, T_use=+25°C,n=5

1.0E+06

1.0E+07

| Offset Freq,

dBc/Hz] | |

1Hz

-66

10 Hz

-96

100 Hz

19|

1 kHz

-139 |

10 kHz

-153

100 kHz

 1MHz

-150

-160
-170 :

1.0E+00

1.0E+01

1.0E+02 1.0E+03 1.0E+04

Offset Frequency [Hz]

1.0E+05

fo = 30.72 MHz, Filter-off, T_use=+25°C,n=5

1.0E+06

.| [eBeiHz) | |

1.0E+07

-100
-110

-120
-130

140

-150
-160

-170
1.0E+00
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1.0E+01

1.0E+02 1.0E+03 1.0E+04 1.0E+05

Offset Frequency [Hz]

1.0E+06

1.0E+07
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SEIKO EPSON CORPORATION

(7'10) Phase Noise +Fiter-on requires the option setting of Filter-ON and the connection of the phase noise filter capacitor 0.1 uF (recommended) to Pin7.
8) fo = 38.4 MHz

fo = 38.4 MHz, Filter-on, T_use=+25°C,n=5

fo = 38.4 MHz, Filter-off, T_use=+25°C,n=5

o Offset Freq. | [dBe/Hz] | o
et Freq. 2]
-0 T nz &1 || -0
60 10 Hz a7 -60 10 Hz
y 0 —i— - _100Hz | -123 I 100 Hz
S -80 1 kHz -142 S -80 1 kHz
r4 - r4
& 100 1MHz | -159 | & 100  1MHz
2 -110 = 2 -110 e ———r
% -120 % -120
D AB0 e e £ -130 4
o o
140 140
-150 —\-_""“-——-.—-—-—-—-._ -150
-160 L o N v . -160
170 i i i i i i 170 I i i i i
1.0E+00  1.0E+01  1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06  1.0E+07 1.0E+00  1.0E+01  1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06  1.0E+07
Offset Frequency [Hz] Offset Frequency [Hz]
9) fo = 38.88 MHz
fo = 38.88 MHz, Filter-on, T use=+25°C,n=5 fo = 38.88 MHz, Filter-off, T_use =+25°C,n=5
-40 T T T T T T T T T T T -40
50 i | | Offset Freq. | [dBe/Hz) | | 50 IR RN R R ...%‘JML%L
1Hz -62 z -
80 &
-60 10 Hz 96 . 10 Hz -93
T 70 00 iz T 122 w70 - 100Hz | -117 |
S -80 1kHz | -142 g 80 = AKHz | 137 L
3 -90 i 10 kHz -152 D, -90 10 kHz -151 |
= 100 kHz | -186 100 kHz | -156
- - @ -100 o H
§-100 bz 1 18s K 1MHz | -159
2 10— T S -110
9 -120 § -120
2 130 £ 130
o o
-140 -140
150 -150
-160 iy A -160
-170 H H H i i 170 L H ' H H H
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
Offset Frequency [Hz] Offset Frequency [Hz]
10) fo = 40 MHz
fo = 40 MHz, Filter-on, T_use=+25°C,n=5 fo = 40 MHz, Filter-off, T_use=+25°C,n=5
-40
50 i SRR Offset Freq. | [dBc/Hz] __ Offset Freq. | [dBc/Hz]
1Hz -63 1Hz -63
-60 T 10Hz | o7 | 10Hz | -3
§' -70 - 100Hz | -122 E 4 100Hz | -116
S -80 - 1kHz -142 S -~ 1kHz -137
S w0 10kHz | -152 g 10KkHz | -150
@ -100 100 kHz | -156 ® 100 kHz | -155
h 1 MHz -158 B 1 MHz -158
S -110 L L —— o e
120 @20 L LIS LR Ll L LD L
£ 130 2
o o
-140 - SEE TN EESE: SR A1
-150 ——
-160
170 1 I i i i I 470 i i I i i i
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
Offset Frequency [Hz] Offset Frequency [Hz]
11) fo = 48 MHz
fo = 48 MHz, Filter-on, T_use=+25°C,n=5 fo = 48 MHz, Filter-off, T_use=+25°C,n=5
-40 -40 = ..
-50 _50 .. Offset Freq.| [dBc/Hz]
1Hz 50 1Hz 62
60 7 __10Hz 1 h 10 Hz -91
70 100 Hz - ¥ 70 ~"100Hz | 115 H
S -80 1 kHz - E 80 | - -~ 1kHz | -135 |
[} 10 kHz 10 kHz | -148
. 1 i = I S S S - | [
= 90 100 kHz . 90 100 kHz | -154
3 -100 S _1MHz_ g § -0 - 1MHz | -158 |
2 -110 T 8110 e
2 -120 Rk ©.120 |
] @
= -130 £ -130
o o
-140 140 |—b-liii
-150 -150 -
-160 -160
170 | H H | i i -170 i i
1.0E400 1.0E+01  1.0E+02 1.0E+03 10E+04 10E+05 1.0E+06  1.0E+07 1.0E+00  1.0E+01  1.0E+02 1.0E+03  1.0E+04 1.0E+05 1.0E+06  1.0E+07

Offset Frequency [Hz]
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SEIKO EPSON CORPORATION

(7'10) Phase Noise +Fiter-on requires the option setting of Filter-ON and the connection of the phase noise filter capacitor 0.1 uF (recommended) to Pin7.
12) fo = 49.152 MHz

-40
-50
60
-70
-80
90
-100
-110
-120
130
-140
150
-160
-170

Phase noise [dBc/Hz]

fo = 49.152 MHz, Filter-on, T_use=+25°C,n =5

1 MHz

___Offset Freq) [dBc/Hz]
1Hz 61
10Hz | -95
< 100Hz | 121 [
1kHz | -140 ||
10kHz | -150
100 KHz | -155

-158 |

\

Offset Frequency [Hz]

13) fo = 50 MHz

(7-11) Short Term Stability

1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06

1.0E+07
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