OSCILLATORS

CRYSTAL OSCILLATORS Seraor i Bctronis
INTRODUCTION AND STANDARDS §
PART NUMBERING SYSTEM ,E
b
o
IF 2100 i N -1000 ‘:g
OSCILLATOR TYPE BASE NO. INPUT VOLTAGE OUTPUT TYPE FREQUENCY
TC—TCXO0 X0—Crystal Oscillator See Chart Below See Chart Below
TV—TCVCX0 VVH—Hybrid VCX0
XH—Hybrid Crystal  VO—VCX0
Oscillator 0C—0CX0

TH—Hybrid TCXO

INPUT VOLTAGE (+5% TOLERANCE STANDARD) OUTPUT TYPE

+5.0VDC T TTL
B +7.5VDC C | CMOS
H CMOS/TTL Compatible
c +10.0VDC E ECL “1OKH’
D +12.0VDC F ECL “100K”
E +15.0VDC G SINE, 0dBm, 502 LOAD
- 33VDC J SINE, +3dBm, 500 LOAD
K | SINE, +7dBm, 500 LOAD
G -5.0vDC L SINE, +10dBm, 500 LOAD
H ~5.2VDC M | SINE, +13dBm, 500 LOAD
r —12.0vDC N SINE, 1Vpp, 1kQ LOAD
P 0dBm min., 500 LOAD
K —4.5VDC v —
L +4.0VDC Z CML

RELATIVE FREQUENCY STABILITY OF TYPICAL CRYSTAL OSCILLATOR TYPES

+10ppm—
Uncompensated “AT” Cut
Crystal Osc.
——— \ ~ /
At O-—F o= R I e /
Ovenized Crystal Oscillator Analog T .
(OCXO) nalog Temp. Compensation
(TCXO)
—-10ppm—
—40°C +20°C +80°C
Temperature
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OSCILLATORS Rad
CRYSTAL OSCILLATORS E
OCXO MINIATURE OSCILLATORS

0C2545-DT
‘« 35.3+05 ﬂ
Freq. Adjust
T L
26.0 max. 0635 6.3 max.
'
Il Hj’i
0.8+0.1 ‘<— T
le— 25.4 —»f
PIN | FUNCTION 51— |[«—
1 | Output s1—t> e
2 | NC ’ Ref. Only — 8 Plcs
3 | NC 2.54 [
SPECIFICATIONS 4| Ground r: i
MODEL 002545-DT 5 | NC ool % 1016 1
. g | Freq. Control —+ 10.16 208, | o
Ebe ) - e s T L
Features Igh stabiiity ——
Low phase noise 8 | +12V [+ 22.86 >
Small package Dimensions: mm
Frequency Range 5MHz to 20MHz 0C2545-DT
Input Voltage +12VDC @ 250mA max. ~100
and Power (90mA Typ. after warm up) 110 (o] 0484 Cartier: 108 + Bz
TTL N
Output Type I -120
50/50 duty cycle % 130
Electronic Freq. Control: +4ppm min., S _140
Freq. vs. Voltage 0to +6VDC 2 iso o .
*Temperature Stability +0.2ppm Typ., 0°C to +50°C _160 |
: 10 100 1k 10k 100k
Aging 0.3ppm/Yr. f [Hz]
Package 35.30x26.93 x 25.40
*Other temperature ranges and stabilities available.
0C2541-DT
‘e 35.3+05 ﬂ
Freq. Adjust
T L
26.0 max. 0635 6.3 max.
rer r—*
0.8+0.1 APH% T
le— 25.4 —»f
PIN | FUNCTION
; E;Jéput ST T Ref. Only — 8 Plcs
3T NG 2.54 fe— | .
4 | Ground RO gP
SPECIFICATIONS BT R i P 22 .
MODEL 0C2541-DT g | Frea. Control ;900 ' | Zox0s
Voltage @ O} ;b@ ? L
Very low cost for 7 NG 1 \
High stability “SC” cut osc. [+ 22.86 >
Features Low phase noise 8 | H12V Dimensions: mm
Small package
Frequency Range 5MH 1o 20MHz (T)\g;ﬁ;}L DPTHASE NOISE CHARACTERISTICS -
Input Voltage +12VDC @ 250mA max. B
and Power (90mA Typ.) ’1:’2 [hp] 3048A Carrier: 10.E + 6Hz
Output Type 50/50 Hlt-y cycle £ 120
Electronic Freq. Control: +1ppm min., % 1% ]
Freg. vs. Voltage 0to +10VDC = 140
*Temperature Stability +0.02ppm Typ., 0°C to +50°C jzg d M -
Agmg 015ppm/Yr 10 100 1k 10k
Package 35.30 x 26.93 x 25.40 fihz]

*Other temperature ranges and stabilities available.
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OSCILLATORS —
OVENIZED OSCILLATORS ~EUROPEAN STANDARD PACKAGE il

OCXO LOW PROFILE CRYSTAL OSCILLATORS -
[72]
o
-
r
0C2644 PIN | FUNCTION >
1 | Control Voltage (@]
2 | Ref. Voltage ‘:,D,
- 27 3 | Supply Voltage
:::..-,. tiww l 0.561:0.20 4 T RF Output
B8 Fowp) e H5.72§0.64 } 5 | Ground
— 0.76 £ 0.13———>f*—
3601 Ref. Only-5 Plcs.
Fvi25v44> /
12.7—»‘
i ‘ @4 T
}7% R
SPECIFICATIONS 10.1%.031::?—+ . {L—B_gg 17.78 27.18
MODEL 0C2644 i ‘ A
Features “AT” or “SC” cut crystal
Low profile TYPICAL PHASE NOISE (0C2644)
Frequency Range 5MHz to 25MHz —100| ) 3048A Carmor 10.E = 61
Input Voltage 12 Volts/5 Volts -110 [~ e aner e e
Output Type Sine Wave/CMOS _ 120
Electronic Freq. Control +2.0ppm %‘ -130
@ 140
*Temperature Stability +20ppb ? tJSpro@ = -150
—30to7OC10 /YO to 60°C “ 160 el ks
. - m/Yr.
Aging -1 p%[t)JlDay -170
. —Warm-up +5.0 Watts Max. 10 10 ffﬁz] .mk . 100K
Power Gonsumption — Stabilized +1.5 Watts Max. Dimensions: mm

*Other temperature ranges and stabilities available.

OSCILLATORS
OVENIZED OSCILLATORS -4-PIN DIP OCXO

0C2710

(—muRata———————————
OC2710AH
A181

SYM = Date Code (Y) Year (M) Month
i S/N = Serial Number
——
/

s '
,,m. f Pin One
A
\

12.7 Max. l
[=

T T
[ 5.8 Min.
0 v

5
N —
SPECIFICATIONS 05 ¢ /— Ref. Only—4 Plcs.
MODEL 0C2710 . e © ‘\ @>
Feat “AT” or “SC” cut crystal | o o7 |
eatures Low profile/Low power 132 Max. 7.6 0 -+ os |
Frequency Range 5MHz to 50MHz 9 ‘ g
Input Voltage 12 Volts/5 Volts/3.3 ‘
Output Type Sine Wave/CMOS 152
Electronic Freq. Control +5.0ppm min. e 20.6 Max. —»|
*Temperature Stability +300ppb @ +100ppb @ PIN | CONNECTIONS
-30t0 70°C 0°to 60°C 1 Ve
Aging <4 x107 for 10 years 7| 45V
8 | RFOutput
14 | Case Ground

Dimensions: mm
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OSCILLATORS Rai
OVENIZED OSCILLATORS-SURFACE MOUNT PACKAGE ﬁ

OCXO LOW PROFILE CRYSTAL OSCILLATORS

0C3545
.
Indicates PIN 1 )
Murata Part No- £0C3sisas ||
Date Code-{SXX ,
(Location, Month | (SN« Serial No.
and Year)
| —
f ( )
12.7 ma
l = S =
1.9 05
27
SPECIFICATIONS »HH Ref. Only—9 Plcs
MODEL 0C3545 crame
“AT” or “SC cut crystal T 32 |=0 ®e=
r ut cry:
Features Low profile, surface mount %54 190 [=@- ol 1;7
PIN | CONNECTIONS )
Frequency Range 4.8MHz to 40MHz T BF vt #3% o [ o4 |
Input Voltage 12 Volts/5 Volts/3.3 2 | NC P ~ L J o
Output Type Sine Wave/CMOS . E%D 19.0
Electronic Freq. Control +1.0ppm 7 | EFC 254
13 | Rev. Volt Output
*Temperature Stability 20ppb@ 10ppb @ 15 | N/C
-30°C to +70°C 0°C to 50°C 17 | NIC
Aging A5ppm/vYr. 19 | +5 Volt Supply Dimensions: mm
*Other temperature ranges and stabilities available.
TC2110
[} = : —
[ }5.24 max. —O— % O Freq. Adj.
S s I O O i
” 74 254 4778 {—— —F —A
l GND Jr GND|| Ref. Only—4 Pics
0.76 Dia.—4 Plcs . ‘ )
4717.784
«—— 254 —»
Dimensions: mm
SPECIFICATIONS
MODEL Te2110 TYPICAL PHASE NOISE (TC2110)
Features High stability
Frequency Range 5MHz to 30MHz -90 [ (hp) 3048A Carrier: 25.E + 6Hz
Frequency Stability vs. +1ppm ~100 AN
Temperature Range —40°C to +85°C 1o
Input Voltage 8 120 \_ -
and Current +5VDC @ 20mA max. = 130 _\h
Output Types Clipped Sine Wave, Sine Wave, CMOS “ ‘1‘5‘2 S ———
Aging Rate +1ppm/Yr. 160
Frequency Adjustment Mechanical; 10 Yr. Range min. 10 100 f[ﬁ : 10k 100k
Z
Package 25.40 X 25.40 X 15.24mm
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OSCILLATORS

CRYSTAL OSCILLATORS

HIGH STABILITY CRYSTAL OSCILLATORS

tnovator in Electronies

TC2178
18.3+0.76 R 2.31+0.25 6.35 min.
o 9.0 13.76 [I]_T—I]]i Hi
(%E] N71£076 o Dia_»\% -t o
f <= 4.0+0.51 1.0+0.25
—> «— 4010
15.0 +0.38
PIN | FUNCTION
1 | Common and Case
2 | Output
SPECIFICATIONS 3 | +Vee Dimensions: mm
MODEL TC2178 AN
Features High stability TYPICAL PHASE NOISE (TC2178)
Frequency Range 5MHz to 155MHz
*Frequency Stability vs. +1ppm -90 —
Temperature Range —40°C to +85°C ~100 \ (hp) 30484 Carrier: 25, + 6Hz
Input Voltage w —110
e Gttt 45VDC, £5% @ 2mA max. T \
o
Output Types Clipped Sine Wave, Sine Wave, CMOS % ~130 “-\s_
Load 1kQ//10pF o —140 -~y
Aging Rate +1ppm/Yr., +5ppm/10Yrs. :Zg
Frequency Adjustment TC2178 Mech.; 5 Yr. Range Min. 10 100 1k 10k 100k
f[H
Package TC2178AN — 11.71 x 18.30 x 9.00 el
*Qther temperature ranges and stabilities available.
TV2178
18.29 +0.76 v )
‘ 9.00 ioje Mix 0.25 [@ 6.35 min.
M.71£076  g51 Dia.»uﬁ ' )
— < 4.00 +0.51 1.00£0.25
—> |« 4010
PIN | FUNCTION 15.01 £0.38
1 | Common and Case
2 | Output
3 | +Vce
SPECIFICATIONS 4 | +Ve Input Dimensions: mm
MODEL TV2178
Features High Stability
Frequency Range 5.0MHz to 155MHz

Input Voltage and Current

+5.0VDC, 5% @ 2mA max.

TYPICAL PHASE NOISE (TV2178)

Output Types Clipped Sine Wave, Sine Wave, CMOS _;ig [ (hp) 3048A Carrier: 25.E + 6Hz
Load 12/ 10pF 110N
Frequency Adj. Mechanical; 5 Yr. Range min. S _120 \
- o " Wuy
Electronic Freq. Control: 2.5V £2V, S 130 M,
Control Voltage and Deviation +6ppm min. o 140 ‘\s..
Frequency vs.Temperature +1ppm, —40°C to +85°C -150
Stability vs.Supply Voltage +0.08ppm, (+5.0VDC, +5%) ~160 o m - o
Aging +1.0ppm/1 Yr., +5ppm/10 Yr. f[Hz]
Package 11.71x18.30 x 9.00
CGo1-J
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OSCILLATORS

CRYSTAL OSCILLATORS-SURFACE MOUNT

tnovator in Electronies

TCXO HIGH STABILITY CRYSTAL OSCILLATORS

SPECIFICATIONS
MODEL TC2268
Features High stability
Frequency Range 5MHz to 155MHz
*Frequency Stability vs. +1ppm
Temperature Range —-40°C to +85°C

TC2268

Ink Stamp

Model Number

Date Code

19.1 +0.1

TYPICAL PHASE NOISE

S

[«——19.05
9.53—>
v E] V g / @%4 Plcs.

/ Thermal
= |
4 2L Breaks for

Grounding
PIN | FUNCTION Recommend Ground Pad
Conductor in Open Space
1 | NC 3.56-4 Plcs.
2 Ground RECOMMENDED PAD LAYOUT
3 | Output Signal
4 | Supply Voltage Dimensions: mm

-90

(hp) 3048A Carrier: 25.E + 6Hz

—-100 PN\
-110 \

Input Voltages % —
o Current +3.3VDC/+5VDC, £5% @ 2mA max. g \-\.
Output Types Sine Wave, CMOS “ _::z e, e
Aging Rate 4ppm for 10 years -160
10 100 1k 10k 100k
Environmental IR reflow capable fHz]
*Qther temperature ranges and stabilities available.
V02268
e | Ink Stamp Date Code
mﬂl"u: e
i S
R {8bsaanc-3300
Frequency 32.000 MHz 11.78+£0.25
Pin #1 [ ]
" —l j«—19.05
9.53
4
— W*JEEV g;é 2.703{4 Plcs.
5.84+0.5 762 &
TR G- =
SPECIFICATIONS A E[j Snng
MODEL V02268 2,62 typ. 0.25 min. Conductor in Open Space 3562 Pics.
1.63 ‘VP% ;: 3 j rﬁ RECOMMENDED PAD LAYOUT
Features Surface mount [ 7@@ ‘ T @0
4.62 1¥p. ? L .
Frequency Range 5MHz to 155MHz 730, i . . k — et Only-
* ili i30ppm @ 19.1 +0.1
Temperature Stability _40°C to +85°C +
Output Types Clipped Sine/Sine Wave/CMOS
Electronic Frequency PIN | FUNCTION
Range +40ppm 1 | EFC
2 | Ground
Aging Rate +1ppm/Yr., £5ppm/10Yrs. 3 | Output Signal
4 | Supply Voltage 7 : .
Environmental IR reflow capable Dimensions: mm

*Qther temperature ranges and stabilities available.

394

CGo1-J




OSCILLATORS Rui
CRYSTAL OSCILLATORS ﬁ

SONET CRYSTAL OSCILLATORS 2
n
o
| -
TV2363-1 12.7 max E|
1.25 max. —L— = —L; ’ (@]
t 6.35 31,
JP 0.46 + .076 — 24 |='|csT
1+ Standoffs — 4 Plcs
I T SAARA R A OAA
®o o®
22.86 max. 15.24 ® -+ ®
o e
26044 4bbb430f Ret Only — 4 Pios
PIN | FUNCTION —»| [+ 254 +.127 Typ.
1 VC Control Volt. _
2,810,12] Case/Gnd aro4
SPECIFICATIONS 9 | VS2Supply k—— 36.56 max—
Volt. (+12V)
MODEL TV2363-1 1| VST Supply
Designed for Sonet Standard Volt. (-4.5V)
" stsocs o S
Frequency Range 155.52MHz 16 Output Signalry Dimensions: mm
_ 13,15,17 | Case/Gnd
Input Voltage 4'5\|\/|2ﬁ1i?a5|0mA Others | N/C
& Gurrent +12VDC @20mA max. 100K ECL
ComplemgrfteECL(-) tputs: COMPLEMENTARY OUTPUT CHARACTERISTICS
Output Type lentary UUtputs, TV2363-
Phase Jitter: 64pS p-p 177900 ns 21,5400 ns 25.2900 ns
Output Skew: 100pS max. X "
Control Voltage : :
0+8V SED S - .
and Freq. vs. Negative \/ Vi
Voltage Slope Y Y
AFC Input Impedance 10kQ min. A \ A
L . 7 ,.\‘,A [\ 4
Linearity +20% : :
Deviation +40 to +60ppm . '
Temp, Sy s5oom S e
Temp. Range -40°C/+85°C Timebase = 750 ps/div
VH2359
10.29 max.
rrore 280+ 25
.46 + .07 Dia. Typ. 500+ .12
le— 2286 +.12 —
8.89 Ref.
4.44 Ref.
SPECIFICATIONS ~
RS
MODEL VH2359 - o o 5
Features Designed é% %Jgeé Standard : ' - 688 Ref.
3 4.44 |
Frequency Range 155.52MHz - 7‘¢62 o O3 f
Input Voltage & Current 5V @ 60mA Nominal (2000060 09))
ECL in PS Lite
Complementary Outputs;
Output Type Phase Jitter: 64pS p-p
Output Skew: 100pS max.
Control Voltage and 0to 5V
Freq. vs. Voltage Slope Positive
AFC Input Impedance 50kQ min. Pé" Sg}"gﬁg?"
Linearity +20% 8 [Case/Gnd
Deviation +70 to +140ppm 9 | Output1
Temp. Stability +20ppm ]g Ovtput i
- — +Vee Dimensions: mm
Temp. Range 0°C to +70°C
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OSCILLATORS

CRYSTAL OSCILLATORS
SONET CRYSTAL OSCILLATORS

tnovator in Electronies

VH1011
le—— 25.4 —»|
=° °= T
— — x4
=, o= |
_d e ' 3.8
SPECIFICATIONS T
MODEL VH1011
Center Frequency 150MHz to 650MHz
Deviation +40 ppm min.
_ - PIN | FUNCTION
Control Voltage (AFC) 0to-bv Negatl.ve Slope 1 Tuning Voltage
AFC Input Impedance 10k min. 2.7 | Ground
Tuning Voltage Sensitivity (Kv) 20 ppm/volt to 30 ppm/volt 1% ?1 \éss ]
o s roun
Stabilty +15 ppm 12 |ECL Output
Aging Less than 1ppm/year 13 | Ground
Output Level Complementary ECL 14 ECL Ogtput Complement
i 5 roun
Power Requirement -5.0 volts @ 60 mA B .
16 | Ground .
Operating Temperature 0°C to +85°C Dimensions: mm
V02386
‘#‘L
1}
%ﬁ»—* smecd [
of [
018
SPECIFICATIONS
MODEL V02386AV
Features Designed for Sonet Standard STS/0C-3 ‘« 20.6 max A‘
Frequency Range 10MHz to 155.52MHz ' '
Input Voltage & Current 5V @ 64mA Nominal
Output Type PECL Complementary Outputs:

Output Skew: 100pS max.

Control Voltage and 0to5V

Freq. vs. Voltage Slope Positive PIN | FUNCTION

AFC Imput Impedance 50k min. 1 Ve, Control Voltage

Linearity +25 to 50ppm/volt 7 Groc;md, Czjsse/Ground

Deviation - +60 to +115ppm g 8; Cgmsrerr:ggzry Output Signal
Temperature Stability +20ppm 14 Voo

Temperature Range 0°C to +85°C

Dimensions: mm
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OSCILLATORS

CRYSTAL OSCILLATORS
DIGITALLY COMPENSATED OSCILLATORS

tnovator in Electronies

SPECIFICATIONS
MODEL DC2301
Features High Stability/Low Power Consumption
Frequency Range 5MHz to 20MHz
Frequency Stability +.2ppm

Frequency Adjustment

Electrical or Mechanical

DC2301
12.7? )
1 I [__37e
.03 dia.
20.3
10.2
3.8
o
4 N\
50.8] — + —
\ )
12.7
25.4
50.8
PINS | CONNECTIONS
1 Output
2 Serial 1/0
3 GND
4 +5
5 GND

Supply Voltage 5.0 volts £5%
Supply Current 35mA max.
Output Types Sine Wave or CMOS
Spurious —-80dBc max.
—70dBc @ 10Hz

-100dBc @ 100Hz
Phase Noise

-120dBc @ 1kHz

-140dBc @ 10kHz to 100MHz

Aging Less than 1ppm/year

TEMPERATURE CHARACTERISTIC (DC2301DT-1000)

PPM Error

Dimensions: mm

1.0

0.8

0.6

0.4
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