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Features

VCXO or fixed frequency
Surface mountable

Srnall, 6-pin DIP, J-Lead Compatible
Laser stamping

Chaice of lead configurations
Machine ingertable

Stability to 50 ppm
Frequencies to 52 MHz

TTL or CMQS selectable
3-state output

Phase jitter <200 ps

Choice of temperature ranges
High reliabitity

Tape and reel packaging

Description

The S-Type Crystal Oscillators are quartz-stabilized,
TTL or CMOS selectables, square-wave generators.
They are packeged in low-profile, hermatic ceramic,
6-pin DIPs. Lang-term reliability exceeds 20-miflion
hours mean tima between failure (MTBF),



5-Type Crystal Oscillator

Pin lnforma‘tion

4 Figure 1. Pin Diagram
Table 1. Pin Descriptions

Name/Function

N 1 ~ VCor VCXQ: Control Voltage to modulate frequency,
R NC __...| FixedFrequency Oscillator: Donotuse Pin 1.
2 : Tri-state TTL logic Jow disables output. TTL togic high or no
- o — connection enables output frequency.

3 ~ GND __Circuit and package ground.

4 ' ~__Output Output waveform. o

5 TTWCMOS *TTL lagic low provides waveform symmetry for
CMOS.
TTL logic high or no connoction provides waveform
symmetry for TTL

6 Vbbb Supply Voltage, 6§ V +10%.

This silicon oscillator is fabricated in CMOS technology and its output wavaform will swing between ground and VDD for all but
ke highest frequency applicationz. To account for the difference in switching thresholds between TTL logic (1.40 V) and CMOS logic
), tha TTL/CMOS lead madifies the "on time” of the ascillator for maximum symmetry about the TTL or CMOS logic thresh-
Id. TTL logic low providas wavefarm.symmetry far CMOS. TTL fogic high or no connection provides waveform symmaetry far TTL.
output frequencies less than 12 MHz, this option is not provided as the waveform transition times are smail compared to the peri-
. Hancw, for fo < 12 MHz, this pin should be graundad for electrical isotation.

¥
i

andling Pracautions

lthodgh protection circuitry has| been dasigned into this moda. Although no industry-wide standard has
gvice, proper precautions should be taken to avoid expo- been adopted for the COM, a standard HBM (resis-
ure to alectrostatic discharge (ESD) during handling and tance = 15000, capacitance = 100 pF) is widely used
ounting. VTl employs a human-body madel (HBM) and a and therefore can be used for comparison purposes.
arged-device madel (CDM) for ESD-susceptibility testing The HBM ESD threshold presented here was

nd protection design evaluation. ESD voltage thresholds obtained by using thase circuit parameters.
re dependent an the circuit parameters uged ta defina the

Table 2. ESD Threshold Volitage

ESD Threshold, Minimum

Humaun Body 1500*
Charged Device | 1500

* MIL-STD-883D, Method 3015, Class 1

2 ' VTI 603-538-0070
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Electrical Specifications

Figure 2. Qutput Waveform

\
Table 2. General Electrical Specifications
WARNING: Unit will be severely damaged if placed in backwards.

Parameter
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* Includes prabe and test jig capacitance.

Figure 3. Output Test Conditions
(TAmb = 25 =5 ° C)

Supply Voltage' Voo 45 55

Supply Cutrent {Fraquency Dependent) oo Sea Figure 9 TmA

‘Output Voltage Levels (VDD = 45 Vi T “‘

© Output Logic High' Vou 400 - v
Output Logic Low' VoL - 0.50 v

Transition Times - R T
_Rise Time th 1.0 50 ns
FaR Time t 10 50 ns

Symmetry or Duty Cydle’ | osmm __SeeFigures 14 %

_Nominal Qutput Frequency fo 183 Hz 62 MHz MHz

. Frequency Tolarance Fxed Frequency Only)* | FT See Table 1 ppm

recomrended.

‘these paraimutors are specified and tested.

dus to temperature, power supply, load, and aging over 20 years.

Table 3. VCXO Specifications

Parameter

Symmatry is the ON TIME/PERIOD with VS = 1.4 V for TTL or VS = 2.5 V for CMOS, per Figure 2.
Frequancy tolerance is the maximum frequency deviation, in ppm, from the specified output frequency, fo, including variations

Centar Voltage®

A 0.1 uF low frequancy tanlrlum bypass capacitor that is paraliel with a 0.01 yF high-frequancy caramic capacitor ls

Figure 2 defines these parametars. Figure 3 illustrates the aquivalent five-gate MTTL load and operating conditions under which

Symbol Minimum Maximum Unit
Caontrol Voltage ' Ve 0.0 Vpp v
Vo 2.5 £ 0.5 Typical v
___Leakage Current of Contro! Input T lvexo | A0 ’ 66 T pA
___ Conurol Voltage Bandwidth (3dB,Ve=250V) | BW | 5 { - kHZ
Sensitivity @ Ve = Vg AffAVC See Figures 12, 13 ppm/A/

* Vg is tha controt volitage atwhich the output fraquency, f, is equal to the nominal frequency fo at 25 +5 = C ambient temperature.
Vg is set during tuning so that the VCXO works in the center of itn characteristic curve and is typically near 2.5 V, but may vary
depending on temperutuch! aQing, powar supply, load, and process variations.
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’cm}racteristic Curves
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Figure 4. Waveform Symmetry vs. Load Capacitance

3 e L ] T T
- 20,48 MHZ, Vi~ .00 V .
zq._ —— Ye=Q0V
-it—- Ye=50V
10
) ]
-0 [— - -
20 |- - [ i —
—4Q 20 0 20 40 80 80
TEMPERATURE ( °C)

'Figure 6. Typical Frequency vs. Temperature
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Flgure 8. Variation of Supply Current
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Figure 5. Variation of Duty Cycle with Supply Voltage
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Characteristic Curves (continued)
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Figure 10. Waveform Transition Times vs.
Load Capacitance
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Figure 12. Qutput Frequency vs. Control Voitage
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Figure 11. VCXQ Input Frequency Response
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Absolute Pull Range (APR)

Parameter

Absolute Frequency Pull Range:
. Control Voltage, VC = 0.50 V
Control Voltage, VC= 450 V

Absolute pull range {(APR) is specified by tha fourth
character of the product code {see Figure 14). The
APR is the minimum guaranteed frequency shift
from fo over variations in temperature, aging, power
supply, and load. Both frequency and environment
timit the spacified APR.

- Mechanical Charflcteristics

‘Mechanical and Environmental

Symbol Min Max Unit

ppm from fo
ppm from fo

ppm from fo

With VC between 0.5 V and 4.5 V, total pull range for
tha S-Type VCXO is typically batwean 200 ppm and
400 ppm. A 50 ppm APR VCXO fully tracks a 50 ppm
source oscillator or any other 50 ppm reference over
all specified snvironmental conditions.

Mechanical Shock: ..... v iaeees MIL-STD-883C 20023 Test B
Mechanical Vibration: . . 1 ........ MIL-STD-883C 2007.1 Test C
Solderability: .. . .. ... .. i ........ MIL-STD-883C 20035

Gross Leak Test: ....... v MIL-STD-883C 1014.7
FineLeak Test:. ................ MIL-STD-883C 1014.7
Storage Temperature:........... 55°Cto126°C

Oscillator Aging

Quartz-based oscillators exhibit a change in output
frequency with time. Two dominant mechanisms for
this phenomena are: changes in the stresses on the
quartz rcsonator and mpss-loading of the quartz
resonator.

Changes in output frequency due to stress are a
result of ralaxation in the mounting stresses of the
quartz resonator or transmittal of environmenta!
streases thrgugh the mounting arrangement. The S-
* Type oscillator contains a state-of-the-art miniature
rectangular AT-Cut resonator, rather than the tradi-
tional réund resonator which allows for a mounting
arrangemant that has very little stress relaxation and
isolates the quartz resonator from external stresses.

Mass-loading of the quartz resonator, which gener-
ally drives the frequency lower, is a result of out-
gassing of materials within a package or a lack of
package hermeticity. Higher frequency resonators
are more suscaptible to this aging mechanism. The
S-Type oscillator contains 8 minimum number of
parts internal to the package, a monglithic IC and a
quartz resonastor, resulting in an internal environ-
mant that Is well controlled and characterized.

With an application of 40°C and under normal con-
ditions, the osciflator aging is typically 2ppm the first
year, 1 ppm the second year, and continues to loga-
rithmiticaly decline avery year thereafter.

VTI 603-598-0070
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Outline Diagrams

A d

G-Pi‘h. Caramic DIP

Dimensions are in inches and {millimeters).
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standard Frequencies* (MHz)

1.024 ~ 1544 2.048 _ 3088 3580  1.6864
4000 4032 4.096 4.4336 5000 5.760 ‘
6144 6178 6.312 6.400 1.4728 8.000
8.064 8.192 8448 9.216 10.000 _10.066
10.700 _ 11.000 - 11.059 11360 12,000 12288
12.352 12.500 12.620 12.960 13.000 13500 X924 faser
14318 14.745 15.000 15.360 15562 16.000
16.384 16.500 16.670 17738 18.432 19.440 AL
20.000 20.480 21.477 24.000 24064 U576 NECHNOLOCES, °
24.704 24.883 25.000 25175 25226 25.600 . Agr'mmm‘“wm,
25.920 26.666 27.000 .. 27420 28000 28.322 L oar0 - FAX (003 S54-0075
30.000 30.072 30.880 32,000 32.768 33.000
33.333 34.368 34.695 38250 35280 135.468
35760 __ _ 36.000 36.684 37632 38.880 ___40.000
44400 44736 48320 47.852 48.000 ~50.000
51.840 52.000
. Other.frequencies avsilable upon req'uast.
Y. 5 T U G L A
. e -
“ PACKAGE TYPE —-»J r T —1: SYMMETRY
&-PIN CERAMIC DIP 3 g:?&mogé)
ﬁ II] : ‘ LEAD CONFIGURATION ———- e TEMPEHAIUHE RANGE .
. T THRU vC
1 o shsims | Tt
vf|83‘ - ____FREQUENCY
A DAL YEAH 1996 WEEK 34
. ‘ OUTPUT TYFE FHEQUENCY TOLERANCE 0OR
/ ‘ F FIXED FREQUENCY F 432 pg::smnmse
PIN 1 MARK i U vexo oo
L LINEAR’ N £80 ppr
H £100 ppm

| Figure 4. Part Numbering Information

1 Not all combinations are possible. Other spacifications may be availabla upon request.
2 Fraquency: in MHZ with decimal point. in HZ if no decimal is present.
3 10% linearity, +25PfM stability at Vc=2.5V, available in limited frequencies.
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; For additional information call:

1

VECTRON Vettron Technologies, Inc.
TECﬁ\IDLDGIES 267 Lowell Road

Hudson, NH 03051
INCORPORATED 11" e6%) 598.0070

Fax: (603} K98-0075

C

Vectron Tachnologies Inc. rasarvas the right to make changes to the productia} ar
information cantained harsin without notica. Na liability is assumed as a result of °
thair usa or application. No rights under any patent accompany tho saic of any such
product(s) or information,

Printad in the U.S.A
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