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ESD Sensitivity  These devices are considered susceptible to Electrostatic Discharge (ESD).  The manufacturing and/or testing facility must use established ESD procedures through all phases of testing, handling, and packaging to avoid damage.

SPECIFICATION CONTROL DRAWING

THIS DOCUMENT IS COMPUTER GENERATED.  ALL CHANGES ARE 
TO BE PERFORMED ON THE ORIGINAL DATABASE ON FILE.
1.       SCOPE
1.1
This drawing describes the device requirements for the part referenced in paragraph 1.2.1 herein.  The complete requirements for this device as described herein shall consist of this document and referenced documentation.  This document is used to procure a device identified in paragraph 1.2 herein screened and tested as specified herein.

1.1.1
This device will be used in Space Flight applications.  The unit shall be capable of performing as specified during and after exposure to a change in pressure of 810 to 1.0 x
10-13 torr with a maximum rate of change of 0.4 psi/second with the unit powered on and the unit powered off.  For purposes of qualification the unit shall be capable of performing as specified after the pressure stabilizes at ≤ 1.5 x 10-5 torr.

1.2
The procured part number, generic part number and description shall be as follows:

1.2.1
Part Number
	Procure
Part Number
	Manufacturer (s)
Generic Part #
	Part Description

	10296482-01
	See paragraph 5.4
	Oscillator, TCXO, 49.24479167 MHz,
Class B, Hybrid Construction,
Type 3, Class 2

	10296482-02
	See paragraph 5.4
	Class B Plus, (10296482-01) Plus PIND & Radiography tests

	10296482-03
	See paragraph 5.4
	Oscillator, TCXO, 49.24479167 MHz,
Class S, Hybrid Construction,
Type 3, Class 2


1.2.2
Case Outline  The case outline and physical dimensions shall be as designated in Figure 1.

1.3
Absolute Maximum Ratings and Conditions
Storage Temperature

-55°C to +150°C

Survival Temperature

-55°C to +125°C

Operating Temperature

-55°C to +100°C

Output

ACMOS, +5V

Frequency Set at 25°C

via external fixed resistor

Maximum Supply Voltage

+7V

Output Enable Voltage

+7VDC

Package Thermal Resistance (ΘJC)

60 °C/W

2.0
APPLICABLE DOCUMENTS
2.1
Government Specification and Standards
Unless otherwise specified, the following specification, standards, of the issue in effect on the date of the invitation for bids or request for proposal, form a part of this drawing to the extent specified herein.

Standards

MILITARY
MIL-PRF-55310
Oscillator, Crystal Controlled, General Specification For

MIL-STD-883
Test Methods and Procedures for Microelectronics

MIL-STD-1686
Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies, and Equipment

MIL-STD-975
NASA Standard, Electrical, Electronic, and Electromechanical (EEE) Parts List
Note:  This document is no longer in effect by the U.S. Government.  Until a new document for derating is released, MIL-STD-975 shall be used.

2.2
Order of Precedence  In the event of a conflict between the text of this drawing and the references cited herein, the text of this drawing shall take precedence.

3.0
REQUIREMENTS
3.1
Item Requirements  The individual item requirements shall be in accordance with this drawing and other referenced military specifications as indicated herein.

3.2
Design, Parts, Physical Dimensions and Pin layout  The design, construction, and processing shall be in accordance with MIL-PRF-55310, Class B or S as applicable (see paragraph 1.2.1), for oscillators of hybrid construction, to the maximum degree possible.

3.2.1
Body Outline  The case outline shall be in accordance with Figure 1.

3.2.1.1
Solderability  The device shall conform to the solderability requirements of MIL-STD-202, Method 208, and the resistance to solder heat requirements of MIL-STD-202, Method 210.

3.2.2
Configuration  The device shall be hermetically sealed hybrid configuration and meet the fine and gross leak requirements of MIL-STD-883, Method 1014.

3.2.3
Internal Components  
3.2.3.1
Variable components. Variable components (e.g. capacitors, resistor, etc.) shall not be used in the device.

3.2.3.2
Quartz crystals  Quartz crystals shall be synthetic with a “Q” of 2.2 or greater. The crystals shall derive from quartz bars that have been swept to remove impurities. 

3.2.3.2.1
Crystal mount. The quartz crystals utilized in the TCXO shall be mounted at four equidistant points.

3.2.3.3
Element Derating  All active and passive elements shall be derated in accordance with the element requirements of MIL-STD-975, using a case temperature of  +110°C.  Elements shall not operate in excess of derated values.

3.2.3.4
Element Evaluation  All piece parts shall be derived from lots that meet the element evaluation requirements of their respective class levels per MIL-PRF-55310, Appendix B, except for the following :
Active Elements

a)
Visual inspection of silicon on sapphire microcircuits.  Semicircular crack(s) or multiple adjacent cracks, not in the active area, starting and terminating at the edge of the die are acceptable. Attached (chip in place) sapphire is nonconductive material and shall not be considered as foreign material and will be considered as nonconductive material for all inspection criteria.

b)
Subgroup 4, Scanning Electron Microscope (SEM) inspection.  (Not required for Class “B” parts).  The manufacturer may allow the die distributor, at his option, select two (2) dice from a waffle pack (containing a maximum quantity of 100 die), visually inspect for the worst case metallization of the 2 dice, and take SEM photographs of the worst case. 
c)
Subgroup 5 radiation tests. Subgroup 5 radiation tests are not required unless otherwise specified in the detail specification. 
Package Elements

a)
Salt spray. Salt spray testing is not required.

3.2.4
Prohibited Materials  The use of pure tin, silver, magnesium, zinc, cadmium, zinc and cadmium plating, or mercury is prohibited.  Plated brass will not be used without nickel undercoat.

3.2.5
Outgassing  All external surface materials used shall not shed particles and shall have the following outgassing characteristics:  Less than 1% Total Mass Loss (TML) and less than 0.1% Collected Volatile Condensable Mass (CVCM) per ASTM method E-595.

3.3
Electrical Performance Characteristics  Unless otherwise specified, the electrical performance characteristics are as specified in Table I herein.

3.4
Marking  Part marking shall contain as a minimum: JPL part number, as indicated in paragraph 1.2 herein, Manufacturer's identification, serial number, Pin 1 identification and Date Code.  It is preferred that the lot date code includes the year and week (i.e., 0125).  The package will also be marked with Center Frequency and Offset Frequency at 25°C in ppm, and the frequency setting resistor in kΩ.  The use of adhesive backed labels is prohibited.

3.5
Certificate of Conformance  A Certificate of Conformance shall be provided with each lot delivered to this drawing.

3.6
Notification of Change  After Baselining, any changes to the parts, materials or processes used for the manufacturing of this item require JPL approval prior to implementation.

3.7
Verification and Review  JPL retains the option to review the manufacturer's facility and required documentation.

3.8
Screening Requirements   Screening shall be performed to MIL-PRF-55310, Table III, for product level B or S as applicable (see paragraph 1.2.1).
3.8.1
Pre Burn-In Electricals  The manufacturer shall perform electrical tests 4, 5, and 8 from Table I at 25°C only.  Read and record required.

3.8.2
Post Burn-In Electricals  Perform per Table I.
3.8.3
Data   All Read and Record and attribute data to be supplied with shipped material.  Process flow traveler to be supplied indicating "In Qty, Pass Qty, Fail Qty, and Date" for the above screening points.

3.8.4
Delta Limits Review  Unless otherwise specified, delta limits shall be in accordance with Table II herein.

3.8.4.1
Percent Defective Allowable (PDA)  The percent defective allowable shall be 2 percent or one device, whichever is greater. PDA accountability shall be based on failures occurring during the second half of burn-in only. PDA shall be applicable to the +25°C static tests only.  
3.8.5
Internal Visual Examination   Internal Visual (Pre-Cap) may be performed by JPL and shall be performed per MIL-PRF-55310, paragraph 4.4.2.  The manufacturer shall notify the customer 5 working days prior to the required inspection if the purchase order requires JPL representative to perform internal visual.

3.9
Quality Conformance Inspection

QCI inspections shall be performed as specified by the Purchase Order, as a separate line item.  
3.9.1
Group A Inspection  In accordance with MIL-PRF-55310, Table V, and Table I of this specification. Electrical tests performed as part of final electrical need not be repeated as part of Group A inspection.
3.9.2  Group B Inspection: In accordance with MIL-PRF-55310 except frequency aging shall be performed on 100% all parts supplied. Oscillators that fail the frequency aging test shall be removed from the lot of acceptable units after completion of frequency aging tests.
3.9.3
Group C Inspection  Complete Group C Inspection in accordance with Table III.

3.9.3.1
Acceptance By Similarity or Existing Test Data  (With JPL Approval) 
(1)
Similarity.  A part can be considered qualified if it is similar to a part for which qualification test data exists, and the test data (a) satisfies the requirements specified herein for the applicable part level, and (b) is available and is less than one year old relative to the lot date code of flight parts.  In order to be considered similar, the part shall be made by the same manufacturer on the same manufacturing line, or on a line with only minor differences, and these differences shall be documented and shown to represent no increased reliability risk.

(2)
Existing Test Data.  Parts can be qualified by existing test data which meets the requirements specified herein.

(a)
Lot Specific Data indicates that flight parts have the same lot date code as the qualification samples.  Lot specific data is always acceptable in place of qualification testing when it meets the requirements specified herein.

(b)
Generic Data is an acceptable basis for qualification if it is less than one year old relative to the lot date code of flight parts, and is acquired and reviewed for acceptability by the user.  The user shall also verify that the data is representative of flight parts: e.g., built in the same facility using identical or equivalent processes

3.9.4
Oscillator Group D Inspection  In lieu of Group D inspection, the packages shall derive from a lot that has successfully passed the package evaluation requirements of MIL-PRF-55310 or MIL-PRF-38534. 

3.9.4.1
Group D samples  Sealed empty packages that have been subjected to the handling and stress conditions may be used for Group D testing.

3.10
Radiation

3.10.1 Single-Event Effects   The device shall be immune to single event latchup.  No parts susceptible to latchup may be used within the device.  All parts must have a
LET>37MeV/mg-cm2.  The device shall be capable of recovering from any single-event upset (SEU).  The manufacturer shall supply the baseline active component parts list for JPL review and approval, before supplying product to this drawing.  A new approval is required for any active device which changed including any new source of the same part number from the baseline.

3.10.2
Total Ionizing Dose  Vendor shall submit a baseline active parts list which will be used by JPL to perform the end of life effects of 30k Rad (Si) on the device (for electrical performance parameters of Table I).  This parts list will be used to verify that the device will operate as specified in Table I after exposure to 30k Rad.

3.11
Qualification  Devices shall be capable of meeting the following paragraphs.

3.11.1
Random Vibration  The devices shall be capable of meeting, without electrical or physical damage, the random vibration levels specified in Table V in each of the three mutually perpendicular axes per MIL-STD-202, Method 214, for 5 minutes per axis.

3.11.2
Pyrotechnic Shock  The devices shall be capable of meeting, without electrical or physical damage, the absolute shock spectrum shown in Table VI in both directions along each of three orthogonal axes.  JPL will perform this test at box level.

3.12
Storage/Operational Life  The devices shall be capable of meeting all requirements of this drawing after five (5) years under the following storage conditions: Humidity, 0 - 100% Relative; Rated Storage temperature, and Pressure 20 to 32 inches Hg.  The device shall be designed for an operational life of eleven (11) years minimum.
3.13 FAILURES
3.13.1 Screening failures. Screening failures shall be identified and removed from the lot. The manufacturer shall advise JPL within 48 working hours of any post cover seal screening failures. Screening failures may be used for DPA with approval from JPL. 
3.13.2 Quality conformance inspection. The manufacturer shall notify JPL within 24 hours of any failure that occurs during quality conformance inspection. All further tests are to cease until JPL has been advised of the failure and has approved continuing the tests and inspections. 

3.13.2.1 Failure analysis. All devices that fail during quality conformance inspection shall be subjected to failure analysis. A failure analysis report shall be supplied to JPL for review.

4.0
PACKAGING

4.1
Packaging Requirements  The requirements shall be in accordance with best industry practices for commercial packaging for Hi-Reliability products (individual packaging).

5.0
NOTES
5.1
ESD Sensitivity  These devices are considered susceptible to Electrostatic Discharge (ESD).  The manufacturing and/or testing facility must use established ESD procedures through all phases of testing, handling, and packaging to avoid damage, per MIL-STD-1686.

5.2
Intended Use  When the product covered by this drawing has been qualified for listing on the applicable QPL military drawing, the device specified herein will be inactivated and will not be used for new procurement.  The QPL product shall be the preferred item for all applications.

5.4
Suggested Source of Supply  A suggested source of supply is listed herein.  Identification of the suggested source(s) of supply herein is not to be construed as a guarantee of present or continued availability as a source of supply for the item(s).

	Vendor CAGE No.
	Vendor Name and Address

	27802
	Vectron International, Inc.
100 Watts Street
P.O. Box B
Mt. Holly Springs, PA 17065
717/486-3411

	51774
	Q-Tech Corp.
10150 W. Jefferson Blvd.
Culver City, Ca. 90232-3502
310/836-7900


Figure 1

Case Outline, Physical Dimensions, and Pin Designation
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* Can be externally connected to ground.

Table I. Electrical Parameters

	Test
	Parameter
	Test Conditions
B+ = 5V ±5%, Load = 10 pF ± 5%
-40°C, +25°C,  +85°C and standard pressure
unless otherwise indicated

	
	Reference Frequency
	49.24479167 MHz

	1
	Temperature stability
	<±2.0 ppm -40°C to +85°C.
Plot of each TCXO must be supplied indicating the Frequency vs. Temperature (At 10°C increments) including hysteresis, perform 100%, read and record data required.

	2
	Aging
	( 2 ppm in the first year
( 10 ppm over 10 years
Met by projection.

	3
	Short-term 1 sec integration over a 3 minute period
(Allan Variance)
	1 x 10-9/second -45°C to +85°C
Guaranteed if not tested.
(Under constant conditions)

	4
	Frequency versus supply voltage
	±0.5 ppm for ±5% change in supply @ +5V ± 5%
Read and record data required.

	5
	Current, Input
	< 40 mA @ 5 volts
Read and record data required.

	6
	Vibration Sensitivity (Max.)
	5 x 10-9,  f/f  per g all three axis
Test 100% of lot at 25°C, read and record data required as well as plots.  Random vibration profile is 0.04g2/Hz from 20 Hz to 2 kHz.



Table I (Continued). Electrical Parameters

	Test
	Parameter
	Test Conditions
B+ = 5V ±5%, Load = 10 pF ± 5%
-45°C, +25°C, +85°C and standard pressure
unless otherwise indicated

	7
	Output waveform - Duty Cycle
	50% ( 10% @VCC/2

Read and Record data required

	8
	Output waveform – Logic levels

	“0” Level ( 0.5Vdc
”1” Level ( 4.5Vdc
Read and record data required.

	9
	Frequency Adjustment - Via External
Fixed Resistor
	± 5 ppm min. from Reference Frequency
Test 100% @ 25°C and 5.0 V.
Set table to ≤ 0.2 ppm via external resistor
Read and record data required.
Resistor value will be documented.  Resistor value in kOhm and Frequency Offset in ppm at 25°C will be marked on case.

	10
	Static Phase Noise

Note:

Test 100% at +25°C.  Test 1 device at –40°C and +85°C.  Read and record required.
	Maximum

  –45 dBc/Hz @ 1 Hz
  –75 dBc/Hz @ 10.0 Hz
–105 dBc/Hz @ 100 Hz
–130 dBc/Hz @ 1.0 kHz
–145 dBc/Hz @ 10.0 kHz
–145 dBc/Hz @ 50.0 kHz
–145 dBc/Hz @ 100.0 kHz
–145 dBc/Hz @ 1.0 MHz
–145 dBc/Hz @ 15.0 MHz
	Typical

  -50 dBc/Hz @ 1 Hz
  -80 dBc/Hz @ 10.0 Hz
-110 dBc/Hz @ 100 Hz
-135 dBc/Hz @ 1.0 kHz
-150 dBc/Hz @ 10.0 kHz
-150 dBc/Hz @ 50.0 kHz
-150 dBc/Hz @ 100.0 kHz
-150 dBc/Hz @ 1.0 MHz
-150 dBc/Hz @ 15.0 MHz

	11
	Frequency vs. Pressure
	ΔF ≤ 2 x 10-7 from 1 ATM to below 1 x 10-7 Torr. Shall be met by design and not tested.


Table I (Continued). Electrical Parameters

	Test
	Parameter
	Test Conditions
B+ = 5V ±5%, Load = 10 pF ± 5%
-40°C, +25°C, +85°C and standard pressure
unless otherwise indicated

	12
	Perturbations
	Crystal frequency perturbations of up to 0.5 ppm may occur as ambient temperature is varied. Guaranteed if not tested.

	13
	Load Pulling
	( 0.2 ppm for a ± 10% load change 
Test 100% @ -45°C, +25°C, and +85°C.
Read and record data required.

	14
	Rise/Fall Time
(20% to 50%)
	( 7.0 nsec
Test 100% @ -45°C, +25°C, and +85°C.
Read and record data required.

	15
	Startup Time
	(30 msec
Test 100% @ -45°C, +25°C, and +85°C.
Read and record data required.

	16
	Survival Temperature
	Parts shall not be damaged when exposed to >85°C to +125°C with bias voltage and load applied.  Part performance shall not be degraded when returned to the specified operating temperature range.
Guaranteed if not tested.


Table II. Delta Limits

	Test
	Parameter
	Delta Limits

	Burn-in
	Supply Current
	±10% of initial reading

	Steady state life test
	Supply Current
	±10% of initial reading


Table III. Group C Inspection

	Test Description
(Notes 1, 2, 3, 5)
	MIL-STD-883
	Quantity/
(Accept No.)

	
	Method
	Condition
	

	SUBGROUP 1
	
	
	5(0)

	External Visual
	2009
	
	

	Temperature Cycling
	1010
	C, 20 cycles
	

	Random Vibration (Note 4)
	2026
	Table V
	

	Constant Acceleration
	2001
	A, Y1 axis
	

	Seal (Fine & Gross Leak)
	1014
	A & C
	

	Radiographic Inspection
	2012
	
	

	Visual Examination
	
	
	

	End Point Electricals
	
	Perform Group A per Table VII
	

	SUBGROUP 2
	
	
	5(0)

	End Point Electricals
	
	Reference Frequency, Tests 5 & 8
	

	Steady State Life
	1005
	1000 hours at 125°C
	

	End Point Electricals
	
	Perform Group A per Table VII
	

	SUBGROUP 3
	
	
	3(0) or 5(1)

	Internal Water Vapor Content
	1018
	
	


Notes:

1.
Five units shall be used for Group C inspection in accordance with MIL-PRF-55310.

2.
End point electricals shall be as specified in Table I.

3.
Subgroup 1 specimens shall be used for subgroup 3 testing.

4.
Random Vibration shall be performed in each of the three axes for five minutes per Table V.

5.
For purposes of Group C inspection, reference frequency shall be defined as the nominal center frequency per Table I.
Table IV. Group D Inspection

	Test Description
	MIL-STD-883
	
	Quantity/
(Accept No.)

	
	Method
	Condition
	

	Thermal Shock
	1011
	C
	5(0)

	Stabilization Bake
	1008
	1 hour at 150°C
	5(0)

	Lead Integrity
	2004
2028
	B2 (lead fatigue)
D (LCC) rigid leads
	1(0)

	Seal (fine and gross leak)
	
	A & C
	5(0)


TABLE V. Random Vibration Profile

	

	Frequency (Hz)
	Test Level

	20
	0.11 G^2/Hz

	20 – 100
	+3 dB/octave

	100 – 300
	0.53 G^2/Hz

	300 – 600
	-5 dB/octave

	600 – 800
	0.16 G^2/Hz

	800 – 2000
	-4.5 dB/octave

	2000
	0.04 G^2/Hz

	Overall 18.5 Grms


TABLE VI.  Pyrotechnic Shock Design Limits (Qualification)

	Frequency (Hz)
	Amplitude

	100
	20 g

	100 - 1600
	+10 dB/octave

	1,600 - 10000
	2000 g


	TABLE VII. Electrical Performance Measurements

	Electrical measurement
	Pre burn-in
	Final Electrical
	Group A

	Output frequency
	-40ºC
	25 ºC
	+85ºC
	-40ºC
	25 ºC
	+85ºC
	-40ºC
	25 ºC
	+85ºC

	Frequency/Temperature stability
	
	
	
	
	
	
	
	
	

	Frequency/Voltage stability
	
	
	
	
	
	
	
	
	

	Frequency/Load stability
	
	
	
	
	
	
	
	
	

	Input current
	
	
	
	
	
	
	
	
	

	Output voltage
	
	
	
	
	
	
	
	
	

	Duty cycle (symmetry)
	
	
	
	
	
	
	
	
	

	Rise and fall time
	
	
	
	
	
	
	
	
	

	Start up time
	
	
	
	
	
	
	
	
	

	"G" Sensitivity
	
	
	
	
	
	
	
	
	

	Phase noise
	
	
	
	/1
	
	/1
	/1
	
	/1

	Frequency/Temperature stability including hysterisis
	
	
	
	
	
	
	
	
	

	Note /1: All units shall be subjected to phase noise testing at +25 °C. As a minimum, one unit shall be subjected to phase noise testing at the temperature extremes. Any unit found to be out of family at +25°C shall be tested at the temperature extremes. 
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