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SUBJECT:  Engineering Practice Study To Review The Proposed Displacement Damage Format For Mil-Prf-19500; General Specification For Semiconductor Devices, And Applicable Specification Sheets
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	The initial draft for this subject document, dated 9 September, 2016, is now available for viewing and downloading from the DLA Land and Maritime website:

https://LandandMaritimeApps.dla.mil/Programs/MilSpec/DocSearch.aspx

	The proposal is to review the proposed format of displacement damage characterization testing for MIL-PRF-19500 and applicable specification sheets.  These changes are described in the attached EP study.

	Concurrence or comments are required at this Center within 45 days from the date of this letter.  Late comments will be held for the next coordination of the document.  Comments from Military departments must be identified as either "Essential" or "Suggested".  Essential comments must be justified with supporting data.  Military review activities should forward comments to their custodians of this office, as applicable, in sufficient time to allow for consolidating the department reply.  Since Navy-EC is the custodian for this document, all Navy review activities should forward their comments directly to this Center.

The point of contact for this document is Mr. Jason Hochstetler, DLA Land and Maritime-VAC, Post Office Box 3990, Columbus, OH 43216-3990.  Mr. Hochstetler can also be reached at 614-692-7106/850-7106, or by facsimile 614-692-6939/850-6939, or by e-mail to: Jason.Hochstetler@dla.mil.
	/signed/

	JASON HOCHSTETLER
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	THOMAS M. HESS
	Chief
	Active Devices Team
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I.  OBJECTIVES:  An engineering practice study is being conducted to review the proposed Displacement Damage format for MIL-PRF-19500 and applicable bipolar transistor, diode and MOSFET specification sheets.  The purpose of this study is to circulate a second study to help determine which format from the proposals that were submitted are acceptable.  The initials proposals from the first study are highlighted in yellow and new content is highlighted in green.

II.  BACKGROUND:  A previous Engineering Practice Study was circulated requesting a review of a request to add displacement damage to applicable specification sheets.  The comments received by DLA Land and Maritime have been reviewed and indicate that it would be beneficial to add the displacement damage characterization in MIL-PRF-19500 and the specification sheets.  They indicated the format proposed in Attachments 1 and 2 were acceptable, however the format for listing the tests and characterization within MIL-PRF-19500 (Attachment 3) and the slash sheet (Attachment 4) have not been agreed upon.  A summary of the previous effort is listed below.

The request was to add displacement damage testing in the qualification requirements of MIL-PRF-19500.  The current RHA requirements in MIL-PRF-19500 only require total dose, with the implied level of displacement damage not guaranteed.  If the displacement damage test is desired it must be specified in the contract.  Some Space and nuclear hardened systems need parts that are guaranteed for both total dose and displacement damage environments.  The addition of neutron characterization information would benefit users of RHA devices.

A coordination meeting was held at DLA Columbus to determine the feasibility and scope of adding a cost effective displacement damage qualification test.  It was determined at the meeting that adding a Group E characterization is the best option if this type of data is included in the specification sheet.  Additionally it was agreed to not make any changes to the existing RHA classification levels to avoid problems with part substitution and existing parts lists.  Table E-III will be updated to reflect the new available characterization information in the specification sheets.  All new neutron information provided will be in addition to the existing total dose information.  It will be up to the user to determine how they combine the information.  Neutron characterization is dependent on design, so as long as the design has not changed, the additional information will not affect existing part characteristics.  Data will be provided using 1MeV equivalent neutrons in a new group E characterization based on the conditions from the existing Group D1 table.  Grouping of testing is proposed to be based on vertical geometry (base width, emitter depth, and collector width) and bulk properties (resistivity and lifetime).  If these factors are the same then any size die would be considered structurally identical.

See attachment 1 for the proposal to update Table E-II RHA levels and requirements of MIL-PRF-19500.
See attachment 2 for the proposal to clarify test method 1017, in Group D of MIL-PRF-19500.
See attachment 3 for the two proposed versions of the new Group E subgroup in MIL-PRF-19500 to require Neutron characterization (version A requires a minimum of three neutron levels, showing the parametric deltas that represent the statistical treatment of the data, version B requires Plots of the neutron sensitive parameters (leakage, gain, etc.) versus exposure with the inclusion of data points at 5E10 n/cm2 and 2E12 n/cm2 plus any other levels the Vendor deems necessary.)
See attachment 4 for the two proposed versions of the format of the specification sheet neutron characterization (version A uses a new group E subgroup with deltas, and version B uses data plots for hFE, Icbo and Iebo that would appear in the notes section of the specification sheet.)

Concurrence has not been resolved for the proposed conditions needed to specify these new requirements in the specification sheets.  Please evaluate both versions of attachments 3 and 4 and provide feedback with the desired format.  The attached format includes 3 RAD levels with other comments suggesting 6 levels.  

Initial comments received would prefer if no additional part numbers or RAD levels be used to differentiate characteristics.  This could be done by representing this information by qualification date and manufacturer in section 6 of the slash sheet as it is for the SEE characterization for the applicable MOSFET devices.

III.  RESULTS:  All comments on this study shall be submitted to jason.hochstetler@dla.mil and resulting coordinated changes will provide a basis for updating MIL-PRF-19500 in the next spec action.  Comments to this study are to be provided to DLA Land and Maritime within 45 days from the date of this letter.

IV.  CONCLUSIONS:  The final comments on this study will be published in a final EP study report after all submitted comments have been resolved.

V.  RECOMMENDATIONS:  DLA Land and Maritime recommends that all military and industry representatives review the proposed changes to the slash sheets and provide comments

ATTACHMENT 1: Table E-II update to inform users that the displacement damage level will be designated in the specification sheet.





TABLE E-II.  RHA levels and requirements.  1/ 2/ 

	
Radiation level

	
RHA
designation

	
Total ionizing
dose
(RAD(Si)) 3/ 

	
Displacement Damage, Neutron
fluence
(N/Cm2) 4/ 5/

	
M

	
3 x 103
	

	
D

	
1 x 104
	

	
P

	
3 x 104
	

	
L

	
5 x 104
	

	
R

	
1 x 105
	

	
F

	
3 x 105
	

	
G

	
5 x 105
	

	
H

	
1 x 106
	



1/ See E.6.5.
2/ The highest level may be qualified without qualifying any lower level.
3/ Test in accordance with test method 1019 of MIL-STD-750.  
4/ Test in accordance with test method 1017 of MIL-STD-750.  Unless otherwise specified in the specification sheet, the minimum neutron fluence shall be 2 x 1012 N/cm2.
5/ Parametric degradations, as defined in the specification sheet, due to ionizing radiation and due to displacement damage, shall be combined by the user for their application environment.











ATTACHMENT 2: Clarification to note 2 of Table E-VII.



TABLE E-VIII.  Group D inspection (RHA inspections.  1/

	
Test
	
MIL-STD-750
	
JANS
	
JANTXV

	
	
Method
	
Condition

	Quantity/ (accept number)
	
Notes

	Quantity (accept number)
	
Notes

	
Subgroup 1  2/

Neutron irradiation
	


1017
	


+25°C
	


	


	


	



	Qualification and conformance inspection
	
	
	 11(0)
	3/
	(a) 11(0)
	4/

	End-point electrical parameters
	
	As specified in accordance with specification sheet
	
	
	
	

	
Subgroup 2  5/

Steady-state total
dose irradiation
	


1019
	


+25°C

	




	




	




	





	Qualification and conformance inspection
	
	


	4(0)
2(0)
1(0)
	6/
8/
9/
	11(0)

	7/


	End-point electrical parameters
	
	As specified in accordance with specification sheet
	
	
	
	

	
Subgroup 3  10/

Power transistor electrical
dose rate test

End-point electrical parameters
	


3478
	


+25°C


As specified in accordance with specification sheet
	


  11(0)
	


     3/
	


   11(0)
	


    4/



	See footnotes at end of table.




TABLE E-VIII.  Group D inspection (RHA inspections) – Continued. 1/

1/	Parts used for one subgroup test may not be used for other subgroups but may be used for higher levels in the same subgroup.  Unless testing is performed within the time limits of the test method, total exposure shall not be considered cumulative.  Group D tests may be performed prior to device screening (see E.6.5).
2/	Unless by design, waive neutron tests for MOS devices, bipolar elements are an integral part of the device function. waive neutron tests for MOS devices.
3/	In accordance with wafer lot.  If one part fails, seven additional parts may be added to the test sample with no additional failures allowed, 18 devices, c = 1.
4/	In accordance with inspection lot.  If one part fails, seven additional parts may be added to the test sample with no additional failures allowed, 18 devices, c = 1.
5/	JANTXV devices shall be inspected using either the JANTXV quantity/accept number criteria as specified, or by using the JANS criteria on each wafer.
6/	For device types with greater than or equal to 4,000 die per wafer, selected from a random locations on the wafers.
7/	In accordance with inspection lot.  If one part fails, 16 additional parts may be added to the test sample with no additional failures allowed, 27 devices, c = 1.  For devices which require more than one bias, the sample size shall be 11(0) for each bias.
8/	For device types with greater than 500 and less than 4,000 die per wafer, selected from random locations on each wafer.
9/	For device types with less than or equal to 500 die per wafer, selected from random locations on each wafer.
10/	Upset testing during qualification on first conformance inspection shall be conducted when specified in contract or order when specified, the same devices may be tested in more than one subgroup.





ATTACHMENT 3: Proposed new Group E subgroup for MIL-PRF-19500.  This subgroup would be the location for the neutron characterization testing.  Nine devices were chosen as the sample size to allow manufacturers to use existing data that they already have to reduce cost.

Proposed Version A

TABLE E-IX.  Group E inspections (all quality levels)

	Subgroup 12

Neutron Irradiation Displacement Damage Characterization
	

1017
	

Displacement Damage Characterization.  For RHA devices, each supplier shall submit displacement damage characterization data.  Samples may be taken from any wafer of the qualification lot.  As a minimum, testing shall be at 5E+10 and 2E+12 n/cm2, and one level in between.  If the device degrades less than 5 percent of the specification at the highest fluence level, a single data point may be sufficient.  The data presented in the slash sheets demonstrates parametric deltas that represent a statistical treatment of the data using one-sided tolerance limits, KTL statistics at the .99/90 level (in accordance with table IXB of MIL-HDBK-814).
	

9 devices (for each Neutron Fluence level)





Proposed Version B

TABLE E-IX.  Group E inspections (all quality levels)

	Subgroup 12

Neutron Irradiation 
	

1017
	

Displacement Damage Characterization.  For RHA devices, each supplier shall submit displacement damage characterization data.  Samples may be taken from any wafer of the qualification lot.  As a minimum, testing shall be at 5E+10 and 2E+12 n/cm2.  If the device degrades less than 5 percent of the specification at the highest fluence level, a single data point may be sufficient.  The data presented in the specification sheets demonstrates exposure versus data and does not indicate pass or fail criteria.  
	

9 devices (for each Neutron Fluence level)




Associated subgroup for the specification sheets (Both Version A and B)

TABLE (X).  Group E

	Subgroup 12

Neutron Irradiation
	
	

1017
	

Displacement Damage Characterization, 
See MIL-PRF-19500 and 6.X herin.
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ATTACHMENT 4 a: Proposed version A format of the neutron characterization table(using MIL-PRF-19500/255 as an example).

*	6.6  Application data.

TABLE IV.  Group E inspection

	
Inspection  1/ 2/ 3/
	
MIL-STD-750
	
	Delta Parameter Value 4/ 6/
	
Unit
	Neutron Level
(n/cm2)

	
	Method
	Conditions
	Symbol
	
	
	

	
Subgroup 12
	
	
	
	
	
	

	
	
	
	
	
	
	

	Neutron Irradiation

	1017
	Neutron exposure VCES = 0V
	
	
	
	

	Delta Collector to base cutoff current

	3036
	Bias condition D; VCB = 75 V dc

	ΔICBO1
	0.99
0.77
1.20
	nA dc
	3.6E11
6.1E11
2.3E12


	Delta Emitter to base cutoff current

	3061
	Bias condition D; VEB = 6 V dc
	IΔEBO1
	1.29
0.82
1.26
	nA dc
	3.6E11
6.1E11
2.3E12


	Delta Breakdown voltage, collector to emitter

	3011
	Bias condition D; IC = 10 mA dc;
pulsed (see 4.5.1)
	ΔV(BR)CEO
	4.64
5.22
5.52
	V dc
	3.6E11
6.1E11
2.3E12


	Delta Collector to emitter
cutoff current

	3041
	Bias condition C; VCE = 50 V dc
	ΔICES 
	0.77
0.65
0.93
	nA dc
	3.6E11
6.1E11
2.3E12


	Delta Collector to base cutoff current

	3036
	Bias condition D; VCB = 60 V dc
	ΔICBO2 
	0.94
0.68
1.10
	nA dc
	3.6E11
6.1E11
2.3E12


	Delta Emitter to base  cutoff current

	3061
	Bias condition D; VEB = 4 V dc
	IΔEBO2
	0.11
0.04
0.12
	nA dc
	3.6E11
6.1E11
2.3E12


	Delta Inverse Forward-current  transfer ratio
	3076
	VCE = 10 V dc; IC = 0.1 mA dc
	Δ1/hFE1 5/
	6.84E-4
1.10E-3
3.75E-3
	
	3.6E11
6.1E11
2.3E12

	
Delta Inverse Forward-current transfer ratio
	
3076
	
VCE = 10 V dc; IC = 1.0 mA dc
	
Δ1/hFE2 5/
	
3.64E-4
5.52E-4
1.90E-3
	
	
3.6E11
6.1E11
2.3E12


	Delta Inverse Forward-current transfer ratio
	3076
	VCE = 10 V dc; IC = 10 mA dc
	Δ1/hFE3 5/
	1.83E-4
2.62E-4
8.75E-4

	
	3.6E11
6.1E11
2.3E12


	Delta Inverse Forward-current transfer ratio
	3076
	VCE = 10 V dc; IC = 150 mA dc
	Δ1/hFE4 5/
	7.96E-5
1.14E-4
3.59E-4
	
	3.6E11
6.1E11
2.3E12


	Delta Inverse Forward-current transfer ratio
	3076
	VCE = 10 V dc; IC = 500 mA dc
	Δ1/hFE5 5/
	4.42E-4
5.96E-4
1.79E-3
	
	3.6E11
6.1E11
2.3E12


	Delta Collector-emitter saturation voltage
	3071
	IC = 150 mA dc; IB = 15 mA dc
	ΔVCE(sat)1
	3.4
4.0
8.3
	mV dc
	3.6E11
6.1E11
2.3E12


	Delta Collector-emitter saturation voltage
	3071
	IC = 500 mA dc; IB = 50 mA dc
	ΔVCE(sat)2
	7.9
9.1
16.0
	mV dc
	3.6E11
6.1E11
2.3E12



See footnotes at end of table.

TABLE IV.  Group E inspection - Continued.

	
Inspection  1/ 2/ 3/
	
MIL-STD-750
	
	Delta Parameter Value 4/
	
Unit
	Neutron Level
(n/cm2)

	
	Method
	Conditions
	Symbol
	
	
	

	
Subgroup 12 - Continued
	
	
	
	
	
	

	
Delta Base-emitter saturation voltage
	
3066
	
Test condition A; IC = 150 mA dc;
IB = 15 mA dc; pulsed (see 4.5.1)
	
ΔVBE(sat)1
	
5.2
4.0
5.0

	
mV dc
	
3.6E11
6.1E11
2.3E12


	
Delta Base-emitter saturation voltage
	
3066
	
Test condition A; IC = 500 mA dc;
IB = 50 mA dc; pulsed (see 4.5.1)
	
ΔVBE(sat)2
	
6.7
4.8
2.9
	
mV dc
	
3.6E11
6.1E11
2.3E12




1/  This data represents typical characterization of the process
2/  For characterization requirements, see MIL-PRF-19500, Table E-IX.
3/  Electrical characteristics apply to the 2N2221A and the 2N2222A with all corresponding AL, UA, UB, and UBC suffix versions unless otherwise noted.
4/  For post radiation degradation (total dose and displacement damage) these values, at the users neutron fluence of interest, must be combined with the Group D, Subgroup 2 endpoints per users requirements.
5/  See method 1019 of MIL-STD-750 for how to determine [hFE] by adding the neutron Δ1/hFE with the total dose Δ1/hFE.  Notice the [hFE] is not the same as hFE and cannot be measured directly.  The [hFE] value can never exceed the pre-radiation minimum hFE that it is based upon.
6/  The data presented demonstrates parametric deltas that represent a statistical treatment of the data using one-sided tolerance limits, KTL statistics at the .99/90 level (in accordance with table IXB of MIL-HDBK-814).




ATTACHMENT 4 b: Proposed version B format of the neutron exposure characterization figure (using MIL-PRF-19500/255 as an example).

*	6.6  Application data.

*	6.6.1  Manufacturer specific Neutron irradiation characterization data.  Each manufacturer qualified to this slash sheet has characterized its devices to the requirements of MIL-STD-750 method 1017 and as specified herein.  Since each manufacturer’s characterization conditions can be different the conditions used by each manufacturer for characterization are listed in the following data.  The Neutron figures listed in section 6 are current as of the date of this specification sheet, please contact the manufacturer for the most recent conditions.Additional manufacturers data will be listed as applicable.


*	6.6.1.a.  Microsemi Neutron Characterization.

10
100
1000
0.0001
0.001
0.01
0.1
1
Collector Current (A)
Mean hFE 
0 n/cm2
1.7E+11 n/cm2
3.3E+11 n/cm2
5E+11 n/cm2
6.7E+11 n/cm2
8.3E+11 n/cm2
1E+12 n/cm2
1.3E+12 n/cm2
1.7E+12 n/cm2
Spec Min
Spec Max
Unused
Unused
Microsemi 2N2222A DC0511 Neutron
Lot Q012933, Wafer E438062-20, TO-18
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Microsoft_Excel_97-2003_Worksheet.xls
Setup

		

				Irradiation Details

				Steps (Neutrons/cm²):

				1.70E+11

				3.30E+11

				5.00E+11

				6.70E+11

				8.30E+11

				1.00E+12

				1.30E+12

				1.70E+12

				Location:

				SCK-CEN (Mol Belgium)

				Exposure and Dates:

				Energy:		1 MeV		Fast Neutrons

				Fluence Limit:		1.7 E+12		neutrons/cm²

				Dates:		4/4/2007 to 4/5/2007

				Equipment

				Computer:		MI-OP011 / PC-SZ2

				Ref. Test Card

				TRAD/TR/SA07.02/TO39/DL/0701

				TRAD/TR/SA07.01/TO39/DL/0701

				Equipment		ME39 / ME124 / ME50

				Program Test

				DC0511_mil_v01_2N2222.tsf

				2n2222.llb





Data

		Title 1:		Microsemi 2N2222A DC0511 Neutron										Titles that Appear at top of Every Plot

		Title 2:		Lot Q012933, Wafer E438062-20, TO-18										5pcs

		Don't delete or add								Do not delete  or add columns in this region												Don't delete or add																Don't…

				Test		ICBO		ICEX		IEBO		IEBX		hFE 1		hFE 2		hFE 3		hFE 4		hFE 5		VCESAT 1		VCESAT 2		VBESAT 1		VBESAT 2		BVCBO		BVCEO		BVEBO		hFE 6

				Bias 1		60		60		3		60		0.0001		0.001		0.01		0.15		0.5		0.5		0.15		0.15		0.5		1.00E-05		1.00E-02		1.00E-05		0.15

				Bias 2		0		-3		0		-3		10		10		10		10		10		0.05		0.015		0.015		0.05		0		0		0		1

				Bias 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		n/cm2		Bias 4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.0		1		0.0000000002		1.14E-10		0.0000000004		0.0000000001		221.486		232.362		242.748		226.07		93.559		0.254508		0.098994		0.840417		0.973655		150.165		61.373		7.803125		145.938

				2		0.0000000003		1.16E-10		0.0000000002		0.0000000001		224.178		236.937		248.463		233.82		100.049		0.250265		0.097569		0.840341		0.97411		147.724		60.42		7.78575		150.874

				3		0.0000000001		1.22E-10		0.0000000002		0.0000000001		232.394		244.375		254.497		236.288		100.837		0.250436		0.097206		0.838561		0.971667		145.905		59.891		7.8025		153.947

				4		0		1.19E-10		0.0000000005		0.0000000001		220.305		233.327		244.077		227.981		94.161		0.251364		0.098175		0.839356		0.971496		148.166		61.316		7.799625		146.635

				5		0		1.19E-10		0.0000000002		0.0000000001		216.925		227.789		237.964		227.159		103.907		0.247254		0.097075		0.84053		0.975398		146.655		59.966		7.771625		150.878

		Control		a		0.0000000001		1.10E-10		0.0000000004		0.0000000001		231.261		243.039		256.041		237.53		103.278		0.247917		0.096919		0.835795		0.968447		145.8		59.276		7.812938		156.463

		1.7E11		1		0.0000000003		1.18E-10		0.0000000005		0.0000000001		194.504		216.309		233.352		221.898		91.715		0.253163		0.0988		0.837519		0.971496		149.884		61.849		7.8055		142.552

				2		0.0000000004		6.65E-11		0.0000000007		0.0000000002		199.094		221.369		238.681		228.933		98.225		0.249072		0.0976		0.838883		0.973144		147.225		61.073		7.78375		148.765

				3		0.0000000001		8.17E-11		0.0000000004		0.0000000001		206.23		227.7		243.335		230.251		99.756		0.249962		0.097281		0.840208		0.972689		146.284		60.135		7.791813		150.754

				4		0		1.10E-10		0.0000000007		0.0000000001		194.296		216.926		233.98		223.048		92.796		0.251686		0.098494		0.838617		0.972462		148.309		61.601		7.802875		143.888

				5		0.0000000001		1.06E-10		0.0000000004		0.0000000001		190.774		211.387		228.307		222.783		102.451		0.246364		0.0972		0.839962		0.974356		146.888		60.371		7.765375		148.362

		Control		a		0.0000000004		5.38E-11		0.0000000005		0.0000000001		236.949		246.826		253.843		234.779		103.174		0.245966		0.095769		0.838068		0.967765		145.418		59.021		7.796063		156.353

		3.3E11		1		0.0000000001		1.93E-10		0.0000000003		0.0000000002		175.286		203.098		224.065		218.134		91.715		0.253371		0.099619		0.839773		0.973485		149.531		61.882		7.787375		139.954

				2		0		1.91E-10		0.0000000004		0.0000000002		178.596		207.058		231.154		226.76		97.57		0.250057		0.098681		0.839034		0.972424		147.03		61.388		7.78525		146.635

				3		0		2.11E-10		0.0000000002		0.0000000002		187.393		215.26		237.865		229.544		98.699		0.250758		0.098194		0.837367		0.971061		146.569		60.491		7.804625		149.489

				4		0.0000000001		2.07E-10		0.0000000003		0.0000000002		175.726		203.999		228.35		221.558		91.88		0.253826		0.099394		0.837273		0.970644		148.133		61.954		7.802		141.241

				5		0.0000000001		2.01E-10		0.0000000002		0.0000000002		172.02		198.358		222.541		220.724		101.436		0.250019		0.098838		0.839129		0.975701		146.464		60.716		7.778625		146.635

		Control		a		0.0000000007		1.35E-10		0.0000000006		0.0000000001		232.344		243.926		253.835		235.266		103.591		0.245644		0.095781		0.838864		0.969167		145.496		59.329		7.790125		156.397

		5.0E11		1		0.0000000002		2.21E-10		0.0000000003		0.0000000002		158.6		190.525		217.188		215.612		90.579		0.254508		0.100575		0.838409		0.97322		148.86		62.201		7.801875		137.45

				2		0.0000000002		2.29E-10		0.0000000005		0.0000000002		162.833		194.989		222.683		222.804		96.649		0.251989		0.099369		0.83858		0.973428		146.108		61.635		7.7895		143.217

				3		0.0000000002		2.33E-10		0.0000000003		0.0000000002		168.765		201.967		228.353		224.9		97.944		0.25125		0.099125		0.839678		0.972273		146.186		60.645		7.796938		146.635

				4		0.0000000001		2.23E-10		0.0000000004		0.0000000002		158.92		191.897		219.394		217.669		91.063		0.252633		0.099875		0.838106		0.971534		147.416		62.201		7.795125		138.691

				5		1.00E-11		2.23E-10		0.0000000003		0.0000000002		157.416		187.33		214.078		216.524		100.639		0.249129		0.098806		0.839678		0.974678		145.939		60.904		7.762063		144.565

		Control		a		0.0000000001		1.51E-10		0.0000000002		0.0000000001		233.429		244.595		253.912		235.294		103.696		0.24536		0.0956		0.83875		0.968769		145.695		59.318		7.7895		156.397

		6.7E11		1		0.0000000006		2.38E-10		0.0000000006		0.0000000002		144.453		179.558		206.09		207.654		90.181		0.253182		0.100594		0.843201		0.976136		148.654		62.824		7.783813		134.442

				2		0.0000000005		2.27E-10		0.0000000006		0.0000000002		147.079		182.91		211.668		214.89		96.015		0.251307		0.099781		0.842311		0.975852		144.953		62.036		7.762188		139.954

				3		0.0000000004		2.16E-10		0.0000000004		0.0000000002		154.274		190.052		218.433		218.031		97.2		0.250246		0.098988		0.841837		0.973163		145.879		61.11		7.790438		143.888

				4		0.0000000004		2.28E-10		0.0000000005		0.0000000002		144.501		180.467		208.891		210.176		90.579		0.253087		0.100531		0.841458		0.973504		146.94		62.595		7.781625		135.629

				5		0.0000000004		2.25E-10		0.0000000005		0.0000000002		143.432		176.649		204.285		209.627		100.049		0.249242		0.099088		0.842898		0.977348		144.878		61.309		7.754875		141.241

		Control		a		0.0000000003		1.39E-10		0.0000000004		0.0000000001		229.772		241.982		249.326		230.638		104.012		0.243295		0.095244		0.842614		0.971193		145.099		59.329		7.780375		153.949

		8.3E11		1		0.0000000005		1.24E-10		0.0000000005		0.0000000001		134.178		170.447		203.464		207.699		88.62		0.256591		0.102019		0.83822		0.973144		148.504		62.989		7.787938		132.129

				2		0.0000000002		2.51E-10		0.0000000003		0.0000000003		137.244		174.45		209.619		215.411		94.248		0.255303		0.101469		0.83786		0.971818		145.204		62.46		7.79125		138.067

				3		0.0000000001		2.88E-10		0.0000000003		0.0000000002		143.134		180.924		214.073		216.767		95.835		0.253428		0.100531		0.838617		0.972102		146.242		61.313		7.795313		141.241

				4		0		2.61E-10		0.0000000003		0.0000000002		133.847		171.267		205.155		209.382		89.16		0.257822		0.102313		0.839356		0.973447		146.985		62.876		7.79175		133.275

				5		0.0000000002		2.58E-10		0.0000000004		0.0000000003		132.157		166.814		199.788		208.142		98.509		0.251477		0.100519		0.840663		0.977386		144.821		61.59		7.76475		138.691

		Control		a		0.0000000001		1.40E-10		0.0000000004		0.0000000001		231.546		243.32		253.153		233.415		103.382		0.244886		0.09575		0.838712		0.968447		145.785		59.321		7.7995		155.2

		1.0E12		1		0.0000000002		3.22E-10		0.0000000003		0.0000000002		124.79		162.125		198.708		206.709		87.26		0.259451		0.103331		0.835909		0.971496		148.755		63.319		7.80625		129.347

				2		0.0000000002		3.21E-10		0.0000000004		0.0000000002		127.326		165.542		202.311		212.151		93.303		0.25375		0.1018		0.837311		0.972367		145.009		62.674		7.785813		135.033

				3		0.0000000001		2.87E-10		0.0000000003		0.0000000002		132.717		171.769		208.008		214.661		94.509		0.25536		0.101563		0.838352		0.97197		146.119		61.601		7.800813		138.691

				4		0.0000000002		2.94E-10		0.0000000003		0.0000000002		124.683		162.929		198.74		206.729		88.086		0.257519		0.103006		0.837917		0.972102		146.858		63.15		7.80475		130.446

				5		0.0000000001		2.99E-10		0.0000000002		0.0000000002		123.1		158.886		194.319		205.931		97.2		0.253655		0.101394		0.839186		0.975701		144.45		61.733		7.7615		136.231

		Control		a		0.0000000001		1.47E-10		0.0000000002		0.0000000001		231.657		243.311		255.265		235.045		103.07		0.246383		0.096081		0.836742		0.967689		145.961		59.483		7.803125		155.179

		1.3E12		1		0.0000000004		1.45E-10		0.0000000003		0.0000000003		112.046		149.896		189.499		201.779		85.655		0.261212		0.104856		0.834754		0.97108		148.635		63.821		7.804438		125.644

				2		0.0000000004		2.19E-10		0.0000000003		0.0000000003		113.122		152.21		191.394		205.91		91.715		0.255833		0.102706		0.838485		0.973447		144.555		63.244		7.781125		131.002

				3		0.0000000001		2.30E-11		0.0000000004		0.0000000003		118.108		158.049		197.817		208.834		93.049		0.256686		0.102625		0.836742		0.972386		146.003		62.126		7.799188		134.442

				4		0.0000000003		2.22E-10		0.0000000004		0.0000000003		111.77		150.639		189.675		201.991		86.523		0.259602		0.103894		0.83697		0.971742		146.97		63.608		7.797813		126.68

				5		0.0000000002		2.10E-10		0.0000000004		0.0000000003		110.728		147.676		185.469		201.217		95.567		0.254167		0.102744		0.838087		0.973977		144.581		62.351		7.773063		132.129

		Control		a		0.0000000002		1.98E-11		0.0000000003		0.0000000001		231.73		242.938		253.876		233.911		103.174		0.244545		0.096169		0.837178		0.96767		146.126		59.618		7.802313		154.865

		1.7E12		1		0.0000000005		3.63E-10		0.0000000006		0.0000000004		100.61		138.57		177.036		194.478		84.454		0.261042		0.105625		0.836989		0.972784		147.915		64.117		7.802625		121.663

				2		0.0000000003		3.79E-10		0.0000000004		0.0000000004		101.281		140.549		180.62		200.052		90.022		0.257443		0.104038		0.838314		0.973277		144.574		63.529		7.783563		126.68

				3		0.0000000005		3.79E-10		0.0000000003		0.0000000004		106.16		146.417		185.988		202.532		91.469		0.256989		0.103825		0.838523		0.972273		145.991		62.516		7.795563		129.894

				4		0.0000000007		3.97E-10		0.0000000005		0.0000000004		100.197		138.922		181.682		198.791		84.315		0.264924		0.106819		0.83358		0.970644		147.105		64.144		7.80825		122.147

				5		0.0000000003		3.86E-10		0.0000000002		0.0000000004		99.376		136.252		174.146		194.546		93.988		0.257917		0.104394		0.841136		0.978731		144.173		63.101		7.772563		127.205

		Control		a		0.0000000001		6.22E-11		0.0000000001		0.0000000001		232.901		244.376		254.818		234.664		102.966		0.246098		0.096294		0.837027		0.967386		146.205		59.539		7.796125		154.903

				Test		ICBO		ICEX		IEBO		IEBX		hFE 1		hFE 2		hFE 3		hFE 4		hFE 5		VCESAT 1		VCESAT 2		VBESAT 1		VBESAT 2		BVCBO		BVCEO		BVEBO		hFE 6

				Bias 1		60		60		3		60		0.0001		0.001		0.01		0.15		0.5		0.5		0.15		0.15		0.5		0.00001		0.01		0.00001		0.15

				Bias 2		0		-3		0		-3		10		10		10		10		10		0.05		0.015		0.015		0.05		0		0		0		1

				Bias 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		RAD		Bias 4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		Mean		0.0000000001		0.0000000001		0.0000000003		0.0000000001		223.0576		234.958		245.5498		230.2636		98.5026		0.2507654		0.0978038		0.839841		0.9732652		147.723		60.5932		7.792525		149.6544

		170000000000		Mean		0.0000000002		0.0000000001		0.0000000006		0.0000000001		196.9796		218.7382		235.531		225.3826		96.9886		0.2500494		0.097875		0.8390378		0.9728294		147.718		61.0058		7.7898626		146.8642

		330000000000		Mean		0.0000000001		0.0000000002		0.0000000003		0.0000000002		177.8042		205.5546		228.795		223.344		96.26		0.2516062		0.0989452		0.8385152		0.972663		147.5454		61.2862		7.791575		144.7908

		500000000000		Mean		0.0000000001		0.0000000002		0.0000000004		0.0000000002		161.3068		193.3416		220.3392		219.5018		95.3748		0.2519018		0.09955		0.8388902		0.9730266		146.9018		61.5172		7.7891002		142.1116

		670000000000		Mean		0.0000000004		0.0000000002		0.0000000005		0.0000000002		146.7478		181.9272		209.8734		212.0756		94.8048		0.2514128		0.0997964		0.842341		0.9752006		146.2608		61.9748		7.7745878		139.0308

		830000000000		Mean		0.0000000002		0.0000000002		0.0000000004		0.0000000002		136.112		172.7804		206.4198		211.4802		93.2744		0.2549242		0.1013702		0.8389432		0.9735794		146.3512		62.2456		7.7862002		136.6806

		1000000000000		Mean		0.0000000002		0.0000000003		0.0000000003		0.0000000002		126.5232		164.2502		200.4172		209.2362		92.0716		0.255947		0.1022188		0.837735		0.9727272		146.2382		62.4954		7.7918252		133.9496

		1300000000000		Mean		0.0000000003		0.0000000002		0.0000000004		0.0000000003		113.1548		151.694		190.7708		203.9462		90.5018		0.2575		0.103365		0.8370076		0.9725264		146.1488		63.03		7.7911254		129.9794

		1700000000000		Mean		0.0000000005		0.0000000004		0.0000000004		0.0000000004		101.5248		140.142		179.8944		198.0798		88.8496		0.259663		0.1049402		0.8377084		0.9735418		145.9516		63.4814		7.7925128		125.5178

		0		Min		0		0.0000000001		0.0000000002		0.0000000001		216.925		227.789		237.964		226.07		93.559		0.247254		0.097075		0.838561		0.971496		145.905		59.891		7.771625		145.938

		170000000000		Min		0		0.0000000001		0.0000000004		0.0000000001		190.774		211.387		228.307		221.898		91.715		0.246364		0.0972		0.837519		0.971496		146.284		60.135		7.765375		142.552

		330000000000		Min		0		0.0000000002		0.0000000002		0.0000000002		172.02		198.358		222.541		218.134		91.715		0.250019		0.098194		0.837273		0.970644		146.464		60.491		7.778625		139.954

		500000000000		Min		0		0.0000000002		0.0000000003		0.0000000002		157.416		187.33		214.078		215.612		90.579		0.249129		0.098806		0.838106		0.971534		145.939		60.645		7.762063		137.45

		670000000000		Min		0.0000000004		0.0000000002		0.0000000004		0.0000000002		143.432		176.649		204.285		207.654		90.181		0.249242		0.098988		0.841458		0.973163		144.878		61.11		7.754875		134.442

		830000000000		Min		0		0.0000000001		0.0000000003		0.0000000001		132.157		166.814		199.788		207.699		88.62		0.251477		0.100519		0.83786		0.971818		144.821		61.313		7.76475		132.129

		1000000000000		Min		0.0000000001		0.0000000003		0.0000000002		0.0000000002		123.1		158.886		194.319		205.931		87.26		0.253655		0.101394		0.835909		0.971496		144.45		61.601		7.7615		129.347

		1300000000000		Min		0.0000000001		0		0.0000000003		0.0000000003		110.728		147.676		185.469		201.217		85.655		0.254167		0.102625		0.834754		0.97108		144.555		62.126		7.773063		125.644

		1700000000000		Min		0.0000000003		0.0000000004		0.0000000002		0.0000000004		99.376		136.252		174.146		194.478		84.315		0.256989		0.103825		0.83358		0.970644		144.173		62.516		7.772563		121.663

		0		Max		0.0000000003		0.0000000001		0.0000000005		0.0000000001		232.394		244.375		254.497		236.288		103.907		0.254508		0.098994		0.84053		0.975398		150.165		61.373		7.803125		153.947

		170000000000		Max		0.0000000004		0.0000000001		0.0000000007		0.0000000002		206.23		227.7		243.335		230.251		102.451		0.253163		0.0988		0.840208		0.974356		149.884		61.849		7.8055		150.754

		330000000000		Max		0.0000000001		0.0000000002		0.0000000004		0.0000000002		187.393		215.26		237.865		229.544		101.436		0.253826		0.099619		0.839773		0.975701		149.531		61.954		7.804625		149.489

		500000000000		Max		0.0000000002		0.0000000002		0.0000000005		0.0000000002		168.765		201.967		228.353		224.9		100.639		0.254508		0.100575		0.839678		0.974678		148.86		62.201		7.801875		146.635

		670000000000		Max		0.0000000006		0.0000000002		0.0000000006		0.0000000002		154.274		190.052		218.433		218.031		100.049		0.253182		0.100594		0.843201		0.977348		148.654		62.824		7.790438		143.888

		830000000000		Max		0.0000000005		0.0000000003		0.0000000005		0.0000000003		143.134		180.924		214.073		216.767		98.509		0.257822		0.102313		0.840663		0.977386		148.504		62.989		7.795313		141.241

		1000000000000		Max		0.0000000002		0.0000000003		0.0000000004		0.0000000002		132.717		171.769		208.008		214.661		97.2		0.259451		0.103331		0.839186		0.975701		148.755		63.319		7.80625		138.691

		1300000000000		Max		0.0000000004		0.0000000002		0.0000000004		0.0000000003		118.108		158.049		197.817		208.834		95.567		0.261212		0.104856		0.838485		0.973977		148.635		63.821		7.804438		134.442

		1700000000000		Max		0.0000000007		0.0000000004		0.0000000006		0.0000000004		106.16		146.417		185.988		202.532		93.988		0.264924		0.106819		0.841136		0.978731		147.915		64.144		7.80825		129.894

		0		Normal		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		170000000000		Normal		1.376119403		0.8177966102		1.8561007958		2.0811575967		0.8830884937		0.9309672367		0.9591985007		0.978802555		0.9846298473		0.9971447417		1.0007279881		0.9990436285		0.9995522289		0.9999661529		1.0068093449		0.9996583392		0.9813557102

		330000000000		Normal		0.4626865672		1.6993220339		0.9018567639		2.8184963825		0.7971223576		0.8748567829		0.9317661835		0.9699492234		0.9772330883		1.0033529347		1.0116703032		0.9984213679		0.9993812581		0.9987977498		1.0114369269		0.9998780883		0.9675011226

		500000000000		Normal		1.0014925373		1.9140677966		1.1876657825		3.0597672224		0.7231620891		0.8228772802		0.8973299917		0.9532631297		0.9682465234		1.0045317257		1.017854112		0.9988678809		0.9997548459		0.9944409469		1.0152492359		0.9995605019		0.9495985417

		670000000000		Normal		3.3223880597		1.9205084746		1.7380636605		2.9826989619		0.6578919526		0.7742966828		0.8547080877		0.9210122659		0.9624598742		1.0025816959		1.0203734415		1.0029767539		1.0019885639		0.9901017445		1.0228012384		0.997698153		0.9290124447

		830000000000		Normal		1.6044776119		2.0030508475		1.1956233422		3.5020446681		0.6102100982		0.735367172		0.8406433237		0.9184265338		0.9469232284		1.0165844251		1.0364648408		0.9989309881		1.0003228308		0.9907137006		1.0272703868		0.9991883504		0.9133082622

		1000000000000		Normal		1.2298507463		2.5830508475		1.0086206897		3.790185593		0.5672220987		0.69906196		0.8161977733		0.908681181		0.9347123832		1.0206631377		1.0451413953		0.9974923825		0.9994472216		0.9899487554		1.0313929616		0.999910196		0.8950595505

		1300000000000		Normal		2.0970149254		1.3881355932		1.1677718833		4.6926706511		0.5072895969		0.6456217707		0.7769128706		0.8857075109		0.9187757481		1.0268561771		1.0568607764		0.9966262662		0.9992409058		0.9893435687		1.0402157338		0.999820392		0.8685304274

		1700000000000		Normal		3.3701492537		3.2284745763		1.2824933687		6.082415854		0.4551505979		0.5964555367		0.7326188007		0.8602306226		0.9020025867		1.035481769		1.0729664901		0.9974607098		1.000284198		0.9880086378		1.0476654146		0.9999984344		0.838717739

		0		d(1/hfe)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		170000000000		d(1/hfe)		-2039693074.75637		1888118029.33169		-1529297598.70662		-8170779902.72469		0.0005935209		0.0003155954		0.000173232		0.0000940509		0.0001584738		0.011418777		-0.0074379369		0.0011398432		0.0004602771		0.0000002291		-0.000111618		0.0000438597		0.0001269492

		330000000000		d(1/hfe)		8666345690.90034		-3487542558.83854		360820720.86129		-10147859277.4008		0.0011410172		0.0006088077		0.0002982312		0.0001345493		0.0002365148		-0.013326121		-0.1179471384		0.0018826518		0.0006361319		0.0000081483		-0.000186615		0.0000156466		0.000224454

		500000000000		d(1/hfe)		-11121738.5501709		-4047054797.70729		-523913407.295836		-10587885382.9391		0.0017162197		0.0009161128		0.0004659634		0.0002129225		0.0003329336		-0.0179900488		-0.1793481869		0.0013495438		0.0002519501		0.000037842		-0.0002478857		0.0000564248		0.0003546611

		670000000000		d(1/hfe)		-5216505075.69967		-4061903073.76344		-1407981038.68267		-10455067295.6007		0.0023312653		0.0012406244		0.0006922836		0.0003724508		0.0003959728		-0.0102687527		-0.2041500648		-0.003533906		-0.0020391331		0.0000676754		-0.0003679114		0.0002960732		0.0005105887

		830000000000		d(1/hfe)		-2811523776.46651		-4243741950.65843		-542494016.015158		-11237063990.5445		0.0028637438		0.0015316137		0.0007720029		0.0003857263		0.000569039		-0.0650562996		-0.3597195313		0.0012742363		-0.0003315917		0.0000634522		-0.0004381095		0.0001042421		0.0006342651

		1000000000000		d(1/hfe)		-1394725402.11564		-5193736376.17332		-28338887.7553329		-11578494451.6298		0.0034205419		0.0018321928		0.0009170981		0.0004364389		0.0007090961		-0.0807320959		-0.4416153909		0.0029933302		0.0005682769		0.000068732		-0.0005023244		0.0000115254		0.0007834323

		1300000000000		d(1/hfe)		-3903967705.95421		-2369570166.18034		-476354012.745953		-12376560702.3333		0.004354304		0.0023361387		0.0011693987		0.0005604051		0.0008974877		-0.1042958335		-0.5500969997		0.0040307087		0.0007805384		0.0000729149		-0.0006380412		0.0000230529		0.0010114647

		1700000000000		d(1/hfe)		-5248337585.76471		-5849628770.13646		-730334458.894171		-13142366192.7031		0.0053666631		0.0028795398		0.0014863231		0.0007056216		0.0011029584		-0.1366454559		-0.6953149513		0.003031234		-0.0002919217		0.0000821599		-0.0007508564		0.0000002009		0.0012849354

		0		d(1/hfe)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		170000000000		d(1/hfe)		24242424242.4242		6288687598.26074		-3566716446.04254		-6773028296.2071		0.0006319162		0.0003406323		0.0001777509		0.0000831664		0.0002148993		0.0146106465		-0.0132475738		0.0014836737		0		-0.0000177571		-0.0000677487		0.0001035633		0.0001627591

		330000000000		d(1/hfe)		933333333333.333		-3521514855.07594		-833384776.838077		-10064734771.7058		0.0012033893		0.0006513622		0.0002912377		0.0001609294		0.0002148993		-0.0447279296		-0.1173917929		0.0018344848		0.0009035217		-0.0000261584		-0.0001656147		-0.0001157933		0.0002929799

		500000000000		d(1/hfe)		33333333333.3333		-4221971121.87595		-2364835546.29871		-10733216178.7607		0.0017427062		0.0009481457		0.0004688783		0.0002145521		0.000351644		-0.0304392299		-0.1804705537		0.0006474076		-0.000040261		-0.0000015968		-0.000207594		0.0001585111		0.0004231479

		670000000000		d(1/hfe)		-64035087719.2982		-4112837772.88618		-3646103577.38855		-10825437407.3736		0.0023620567		0.0012709158		0.0006928057		0.0003922944		0.0004003677		-0.0322590688		-0.1990788032		-0.004105645		-0.0017632301		0.0000485845		-0.0003330657		0.0002779254		0.0005859269

		830000000000		d(1/hfe)		-45390070921.9858		-697376596.041436		-2609645573.71743		-3212932900.4329		0.0029568695		0.0016046731		0.0008029893		0.000391251		0.0005956919		-0.0679171549		-0.3529454472		0.0009977274		-0.0003410593		0.0000513012		-0.0003872447		0.0001139288		0.0007161363

		1000000000000		d(1/hfe)		-54320987654.321		-5264585829.21037		-1768614669.39539		-12032085561.4973		0.0035135886		0.0019037931		0.0009438608		0.0004325868		0.000771562		-0.1020612948		-0.4387968977		0.0037833791		0		0.0000690359		-0.0004634968		0.0001678563		0.0008789169

		1300000000000		d(1/hfe)		-57320872274.1433		34729354482.8636		-1988023952.09581		-12322933226.3357		0.0044212512		0.0023815534		0.0011894203		0.0005463503		0.0009862991		-0.1100028831		-0.5570990447		0.0054386324		0.0004409581		0.0000640074		-0.0006006792		-0.0000238043		0.0011067703

		1700000000000		d(1/hfe)		-63218390804.5977		-5996360281.5544		-611679866.074303		-13535439196.5293		0.0054529036		0.0029493142		0.0015399919		0.0007185611		0.0011718432		-0.1532068189		-0.6697217969		0.0071258159		0.0009035217		0.0000823368		-0.0007010945		-0.0000155284		0.0013672009

														Be sure to set these Ic ratings to the row where Ic appears in the data above.  It isn't always in the same place.

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		223.0576		234.958		245.5498		230.2636		98.5026

										Mean hFE Plot Data		1.7E11		196.9796		218.7382		235.531		225.3826		96.9886

												3.3E11		177.8042		205.5546		228.795		223.344		96.26

										X-axis		5.0E11		161.3068		193.3416		220.3392		219.5018		95.3748

										Collector Current (A)		6.7E11		146.7478		181.9272		209.8734		212.0756		94.8048

										Mean hFE (5pcs)		8.3E11		136.112		172.7804		206.4198		211.4802		93.2744

										Y-axis		1.0E12		126.5232		164.2502		200.4172		209.2362		92.0716

												1.3E12		113.1548		151.694		190.7708		203.9462		90.5018

												1.7E12		101.5248		140.142		179.8944		198.0798		88.8496

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		216.925		227.789		237.964		226.07		93.559

										Min hFE Plot Data		1.7E11		190.774		211.387		228.307		221.898		91.715

												3.3E11		172.02		198.358		222.541		218.134		91.715

										X-axis		5.0E11		157.416		187.33		214.078		215.612		90.579

										Collector Current (A)		6.7E11		143.432		176.649		204.285		207.654		90.181

										Min hFE (5pcs)		8.3E11		132.157		166.814		199.788		207.699		88.62

										Y-axis		1.0E12		123.1		158.886		194.319		205.931		87.26

												1.3E12		110.728		147.676		185.469		201.217		85.655

												1.7E12		99.376		136.252		174.146		194.478		84.315

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		232.394		244.375		254.497		236.288		103.907

										Max hFE Plot Data		1.7E11		206.23		227.7		243.335		230.251		102.451

												3.3E11		187.393		215.26		237.865		229.544		101.436

										X-axis		5.0E11		168.765		201.967		228.353		224.9		100.639

										Collector Current (A)		6.7E11		154.274		190.052		218.433		218.031		100.049

										Max hFE (5pcs)		8.3E11		143.134		180.924		214.073		216.767		98.509

										Y-axis		1.0E12		132.717		171.769		208.008		214.661		97.2

												1.3E12		118.108		158.049		197.817		208.834		95.567

												1.7E12		106.16		146.417		185.988		202.532		93.988

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		1.0000		1.0000		1.0000		1.0000		1.0000

										Normalized Mean hFE Plot Data		1.7E11		0.8831		0.9310		0.9592		0.9788		0.9846

												3.3E11		0.7971		0.8749		0.9318		0.9699		0.9772

										X-axis		5.0E11		0.7232		0.8229		0.8973		0.9533		0.9682

										Collector Current (A)		6.7E11		0.6579		0.7743		0.8547		0.9210		0.9625

										Normalized Mean hFE (5pcs)		8.3E11		0.6102		0.7354		0.8406		0.9184		0.9469

										Y-axis		1.0E12		0.5672		0.6991		0.8162		0.9087		0.9347

												1.3E12		0.5073		0.6456		0.7769		0.8857		0.9188

												1.7E12		0.4552		0.5965		0.7326		0.8602		0.9020

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Delta(1 / hFE) Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0011		0.0006		0.0003		0.0001		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0003

										Collector Current (A)		6.7E11		0.0023		0.0012		0.0007		0.0004		0.0004

										Delta(1 / hFE)  (5pcs)		8.3E11		0.0029		0.0015		0.0008		0.0004		0.0006

				Raymond DiBugnara, Microsemi Corporation						Y-axis		1.0E12		0.0034		0.0018		0.0009		0.0004		0.0007

												1.3E12		0.0044		0.0023		0.0012		0.0006		0.0009

												1.7E12		0.0054		0.0029		0.0015		0.0007		0.0011

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Delta(1 / Min-hFE) Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0012		0.0007		0.0003		0.0002		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0004

										Collector Current (A)		6.7E11		0.0024		0.0013		0.0007		0.0004		0.0004

										Delta(1 / Min-hFE)  (5pcs)		8.3E11		0.0030		0.0016		0.0008		0.0004		0.0006

										Y-axis		1.0E12		0.0035		0.0019		0.0009		0.0004		0.0008

												1.3E12		0.0044		0.0024		0.0012		0.0005		0.0010

												1.7E12		0.0055		0.0029		0.0015		0.0007		0.0012

												Test		Icbo (ave)								Icbo (min)		Icbo (max)

												0.0		0.0000000001								0		0.0000000003

										Icbo		1.7E11		0.0000000002								0		0.0000000004

												3.3E11		0.0000000001								0		0.0000000001

										X-axis		5.0E11		0.0000000001								0		0.0000000002

										Radiation Absorbed Dose (kRAD)		6.7E11		0.0000000004								0.0000000004		0.0000000006

										Icbo @Vcb=75V Leakage (A)		8.3E11		0.0000000002								0		0.0000000005

										Y-axis		1.0E12		0.0000000002								0.0000000001		0.0000000002

												1.3E12		0.0000000003								0.0000000001		0.0000000004

												1.7E12		0.0000000005								0.0000000003		0.0000000007

												Test		Iebo (ave)								Iebo (min)		Iebo (max)

												0.0		0.0000000001								0.0000000001		0.0000000001

										Iebo		1.7E11		0.0000000001								0.0000000001		0.0000000001

												3.3E11		0.0000000002								0.0000000002		0.0000000002

										X-axis		5.0E11		0.0000000002								0.0000000002		0.0000000002

										Radiation Absorbed Dose (kRAD)		6.7E11		0.0000000002								0.0000000002		0.0000000002

										Iebo @Veb=6V Leakage (A)		8.3E11		0.0000000002								0.0000000001		0.0000000003

										Y-axis		1.0E12		0.0000000003								0.0000000003		0.0000000003

												1.3E12		0.0000000002								0		0.0000000002

												1.7E12		0.0000000004								0.0000000004		0.0000000004

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Min [hFE] Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0012		0.0007		0.0003		0.0002		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0004

										Collector Current (A)		6.7E11		0.0024		0.0013		0.0007		0.0004		0.0004

										Min [hFE]  (5pcs)		8.3E11		0.0030		0.0016		0.0008		0.0004		0.0006

										Y-axis		1.0E12		0.0035		0.0019		0.0009		0.0004		0.0008

												1.3E12		0.0044		0.0024		0.0012		0.0005		0.0010

												1.7E12		0.0055		0.0029		0.0015		0.0007		0.0012





Spec

		

						Extra Plot Data for Comparison

						HFE		HFE		HFE		HFE		HFE

						1.00E-04		0.001		0.01		0.15		0.5

				Spec Min		50		75		100		100		30

				Spec Max				325				300

				Unused

				Unused

				Note:		This data overlays the other measured data with whatever

						values you would like.  Typically, it would be the minimum

						and maximum values in the component specification.

						Click to Retrieve		Input

						the Slash Sheet		Slash No.

				Mil-Prf-19500 Slash Sheet Fetcher =		Retrieve		255.0



Speedy Slash Sheet Grabber.  Key in slash sheet number (leave the / out) and press colored button.



Mean hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Mean hFE (5pcs)

223.0576

196.9796

177.8042

161.3068

146.7478

136.112

126.5232

113.1548

101.5248

50

234.958

218.7382

205.5546

193.3416

181.9272

172.7804

164.2502

151.694

140.142

75

325

245.5498

235.531

228.795

220.3392

209.8734

206.4198

200.4172

190.7708

179.8944

100

230.2636

225.3826

223.344

219.5018

212.0756

211.4802

209.2362

203.9462

198.0798

100

300

98.5026

96.9886

96.26

95.3748

94.8048

93.2744

92.0716

90.5018

88.8496

30



Min hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Min hFE (5pcs)

216.925

190.774

172.02

157.416

143.432

132.157

123.1

110.728

99.376

50

227.789

211.387

198.358

187.33

176.649

166.814

158.886

147.676

136.252

75

325

237.964

228.307

222.541

214.078

204.285

199.788

194.319

185.469

174.146

100

226.07

221.898

218.134

215.612

207.654

207.699

205.931

201.217

194.478

100

300

93.559

91.715

91.715

90.579

90.181

88.62

87.26

85.655

84.315

30



Max hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Max hFE (5pcs)

232.394

206.23

187.393

168.765

154.274

143.134

132.717

118.108

106.16

50

244.375

227.7

215.26

201.967

190.052

180.924

171.769

158.049

146.417

75

325

254.497

243.335

237.865

228.353

218.433

214.073

208.008

197.817

185.988

100

236.288

230.251

229.544

224.9

218.031

216.767

214.661

208.834

202.532

100

300

103.907

102.451

101.436

100.639

100.049

98.509

97.2

95.567

93.988

30



Icbo Plot

		0		0		0

		170000000000		170000000000		170000000000

		330000000000		330000000000		330000000000

		500000000000		500000000000		500000000000

		670000000000		670000000000		670000000000

		830000000000		830000000000		830000000000

		1000000000000		1000000000000		1000000000000

		1300000000000		1300000000000		1300000000000

		1700000000000		1700000000000		1700000000000



Microsemi 2N2222A DC0511 Neutron

Icbo @Vcb=75V Leakage (A)

Radiation Absorbed Dose (kRAD)

Lot Q012933, Wafer E438062-20, TO-18

Icbo (min)

Icbo

Icbo (max)

0

0.0000000001

0.0000000003

0

0.0000000002

0.0000000004

0

0.0000000001

0.0000000001

0

0.0000000001

0.0000000002

0.0000000004

0.0000000004

0.0000000006

0

0.0000000002

0.0000000005

0.0000000001

0.0000000002

0.0000000002

0.0000000001

0.0000000003

0.0000000004

0.0000000003

0.0000000005

0.0000000007



Iebo Plot

		0		0		0

		170000000000		170000000000		170000000000

		330000000000		330000000000		330000000000

		500000000000		500000000000		500000000000

		670000000000		670000000000		670000000000

		830000000000		830000000000		830000000000

		1000000000000		1000000000000		1000000000000

		1300000000000		1300000000000		1300000000000

		1700000000000		1700000000000		1700000000000



Microsemi 2N2222A DC0511 Neutron

Iebo @Veb=6V Leakage (A)

Radiation Absorbed Dose (kRAD)

Lot Q012933, Wafer E438062-20, TO-18

Iebo (min)

Iebo

Iebo (max)

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000001

0.0000000002

0.0000000003

0.0000000003

0.0000000003

0.0000000003

0

0.0000000002

0.0000000002

0.0000000004

0.0000000004

0.0000000004



Normal Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Normalized Mean hFE (5pcs)

1

0.8830884937

0.7971223576

0.7231620891

0.6578919526

0.6102100982

0.5672220987

0.5072895969

0.4551505979

1

0.9309672367

0.8748567829

0.8228772802

0.7742966828

0.735367172

0.69906196

0.6456217707

0.5964555367

1

0.9591985007

0.9317661835

0.8973299917

0.8547080877

0.8406433237

0.8161977733

0.7769128706

0.7326188007

1

0.978802555

0.9699492234

0.9532631297

0.9210122659

0.9184265338

0.908681181

0.8857075109

0.8602306226

1

0.9846298473

0.9772330883

0.9682465234

0.9624598742

0.9469232284

0.9347123832

0.9187757481

0.9020025867



Delta 1|Mean-hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Delta(1 / hFE)  (5pcs)

0

0.0005935209

0.0011410172

0.0017162197

0.0023312653

0.0028637438

0.0034205419

0.004354304

0.0053666631

0

0.0003155954

0.0006088077

0.0009161128

0.0012406244

0.0015316137

0.0018321928

0.0023361387

0.0028795398

0

0.000173232

0.0002982312

0.0004659634

0.0006922836

0.0007720029

0.0009170981

0.0011693987

0.0014863231

0

0.0000940509

0.0001345493

0.0002129225

0.0003724508

0.0003857263

0.0004364389

0.0005604051

0.0007056216

0

0.0001584738

0.0002365148

0.0003329336

0.0003959728

0.000569039

0.0007090961

0.0008974877

0.0011029584



Delta 1|Min-hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Delta(1 / Min-hFE)  (5pcs)

0

0.0006319162

0.0012033893

0.0017427062

0.0023620567

0.0029568695

0.0035135886

0.0044212512

0.0054529036

0

0.0003406323

0.0006513622

0.0009481457

0.0012709158

0.0016046731

0.0019037931

0.0023815534

0.0029493142

0

0.0001777509

0.0002912377

0.0004688783

0.0006928057

0.0008029893

0.0009438608

0.0011894203

0.0015399919

0

0.0000831664

0.0001609294

0.0002145521

0.0003922944

0.000391251

0.0004325868

0.0005463503

0.0007185611

0

0.0002148993

0.0002148993

0.000351644

0.0004003677

0.0005956919

0.000771562

0.0009862991

0.0011718432



Min {hFE} Plot 

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Min [hFE]  (5pcs)

0

0.0006319162

0.0012033893

0.0017427062

0.0023620567

0.0029568695

0.0035135886

0.0044212512

0.0054529036

0

0.0003406323

0.0006513622

0.0009481457

0.0012709158

0.0016046731

0.0019037931

0.0023815534

0.0029493142

0

0.0001777509

0.0002912377

0.0004688783

0.0006928057

0.0008029893

0.0009438608

0.0011894203

0.0015399919

0

0.0000831664

0.0001609294

0.0002145521

0.0003922944

0.000391251

0.0004325868

0.0005463503

0.0007185611

0

0.0002148993

0.0002148993

0.000351644

0.0004003677

0.0005956919

0.000771562

0.0009862991

0.0011718432



Microsemi
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1.0E-10

1.0E-09
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0.0E+00 n/cm2 5.0E+11 n/cm2 1.0E+12 n/cm2 1.5E+12 n/cm2 2.0E+12 n/cm2
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Iebo

Iebo (max)

Microsemi 2N2222A DC0511 Neutron

Iebo @Veb=6V Leakage (A)

Radiation Absorbed Dose (kRAD)

Lot Q012933, Wafer E438062-20, TO-18


Microsoft_Excel_97-2003_Worksheet1.xls
Setup

		

				Irradiation Details

				Steps (Neutrons/cm²):

				1.70E+11

				3.30E+11

				5.00E+11

				6.70E+11

				8.30E+11

				1.00E+12

				1.30E+12

				1.70E+12

				Location:

				SCK-CEN (Mol Belgium)

				Exposure and Dates:

				Energy:		1 MeV		Fast Neutrons

				Fluence Limit:		1.7 E+12		neutrons/cm²

				Dates:		4/4/2007 to 4/5/2007

				Equipment

				Computer:		MI-OP011 / PC-SZ2

				Ref. Test Card

				TRAD/TR/SA07.02/TO39/DL/0701

				TRAD/TR/SA07.01/TO39/DL/0701

				Equipment		ME39 / ME124 / ME50

				Program Test

				DC0511_mil_v01_2N2222.tsf

				2n2222.llb





Data

		Title 1:		Microsemi 2N2222A DC0511 Neutron										Titles that Appear at top of Every Plot

		Title 2:		Lot Q012933, Wafer E438062-20, TO-18										5pcs

		Don't delete or add								Do not delete  or add columns in this region												Don't delete or add																Don't…

				Test		ICBO		ICEX		IEBO		IEBX		hFE 1		hFE 2		hFE 3		hFE 4		hFE 5		VCESAT 1		VCESAT 2		VBESAT 1		VBESAT 2		BVCBO		BVCEO		BVEBO		hFE 6

				Bias 1		60		60		3		60		0.0001		0.001		0.01		0.15		0.5		0.5		0.15		0.15		0.5		1.00E-05		1.00E-02		1.00E-05		0.15

				Bias 2		0		-3		0		-3		10		10		10		10		10		0.05		0.015		0.015		0.05		0		0		0		1

				Bias 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		n/cm2		Bias 4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.0		1		0.0000000002		1.14E-10		0.0000000004		0.0000000001		221.486		232.362		242.748		226.07		93.559		0.254508		0.098994		0.840417		0.973655		150.165		61.373		7.803125		145.938

				2		0.0000000003		1.16E-10		0.0000000002		0.0000000001		224.178		236.937		248.463		233.82		100.049		0.250265		0.097569		0.840341		0.97411		147.724		60.42		7.78575		150.874

				3		0.0000000001		1.22E-10		0.0000000002		0.0000000001		232.394		244.375		254.497		236.288		100.837		0.250436		0.097206		0.838561		0.971667		145.905		59.891		7.8025		153.947

				4		0		1.19E-10		0.0000000005		0.0000000001		220.305		233.327		244.077		227.981		94.161		0.251364		0.098175		0.839356		0.971496		148.166		61.316		7.799625		146.635

				5		0		1.19E-10		0.0000000002		0.0000000001		216.925		227.789		237.964		227.159		103.907		0.247254		0.097075		0.84053		0.975398		146.655		59.966		7.771625		150.878

		Control		a		0.0000000001		1.10E-10		0.0000000004		0.0000000001		231.261		243.039		256.041		237.53		103.278		0.247917		0.096919		0.835795		0.968447		145.8		59.276		7.812938		156.463

		1.7E11		1		0.0000000003		1.18E-10		0.0000000005		0.0000000001		194.504		216.309		233.352		221.898		91.715		0.253163		0.0988		0.837519		0.971496		149.884		61.849		7.8055		142.552

				2		0.0000000004		6.65E-11		0.0000000007		0.0000000002		199.094		221.369		238.681		228.933		98.225		0.249072		0.0976		0.838883		0.973144		147.225		61.073		7.78375		148.765

				3		0.0000000001		8.17E-11		0.0000000004		0.0000000001		206.23		227.7		243.335		230.251		99.756		0.249962		0.097281		0.840208		0.972689		146.284		60.135		7.791813		150.754

				4		0		1.10E-10		0.0000000007		0.0000000001		194.296		216.926		233.98		223.048		92.796		0.251686		0.098494		0.838617		0.972462		148.309		61.601		7.802875		143.888

				5		0.0000000001		1.06E-10		0.0000000004		0.0000000001		190.774		211.387		228.307		222.783		102.451		0.246364		0.0972		0.839962		0.974356		146.888		60.371		7.765375		148.362

		Control		a		0.0000000004		5.38E-11		0.0000000005		0.0000000001		236.949		246.826		253.843		234.779		103.174		0.245966		0.095769		0.838068		0.967765		145.418		59.021		7.796063		156.353

		3.3E11		1		0.0000000001		1.93E-10		0.0000000003		0.0000000002		175.286		203.098		224.065		218.134		91.715		0.253371		0.099619		0.839773		0.973485		149.531		61.882		7.787375		139.954

				2		0		1.91E-10		0.0000000004		0.0000000002		178.596		207.058		231.154		226.76		97.57		0.250057		0.098681		0.839034		0.972424		147.03		61.388		7.78525		146.635

				3		0		2.11E-10		0.0000000002		0.0000000002		187.393		215.26		237.865		229.544		98.699		0.250758		0.098194		0.837367		0.971061		146.569		60.491		7.804625		149.489

				4		0.0000000001		2.07E-10		0.0000000003		0.0000000002		175.726		203.999		228.35		221.558		91.88		0.253826		0.099394		0.837273		0.970644		148.133		61.954		7.802		141.241

				5		0.0000000001		2.01E-10		0.0000000002		0.0000000002		172.02		198.358		222.541		220.724		101.436		0.250019		0.098838		0.839129		0.975701		146.464		60.716		7.778625		146.635

		Control		a		0.0000000007		1.35E-10		0.0000000006		0.0000000001		232.344		243.926		253.835		235.266		103.591		0.245644		0.095781		0.838864		0.969167		145.496		59.329		7.790125		156.397

		5.0E11		1		0.0000000002		2.21E-10		0.0000000003		0.0000000002		158.6		190.525		217.188		215.612		90.579		0.254508		0.100575		0.838409		0.97322		148.86		62.201		7.801875		137.45

				2		0.0000000002		2.29E-10		0.0000000005		0.0000000002		162.833		194.989		222.683		222.804		96.649		0.251989		0.099369		0.83858		0.973428		146.108		61.635		7.7895		143.217

				3		0.0000000002		2.33E-10		0.0000000003		0.0000000002		168.765		201.967		228.353		224.9		97.944		0.25125		0.099125		0.839678		0.972273		146.186		60.645		7.796938		146.635

				4		0.0000000001		2.23E-10		0.0000000004		0.0000000002		158.92		191.897		219.394		217.669		91.063		0.252633		0.099875		0.838106		0.971534		147.416		62.201		7.795125		138.691

				5		1.00E-11		2.23E-10		0.0000000003		0.0000000002		157.416		187.33		214.078		216.524		100.639		0.249129		0.098806		0.839678		0.974678		145.939		60.904		7.762063		144.565

		Control		a		0.0000000001		1.51E-10		0.0000000002		0.0000000001		233.429		244.595		253.912		235.294		103.696		0.24536		0.0956		0.83875		0.968769		145.695		59.318		7.7895		156.397

		6.7E11		1		0.0000000006		2.38E-10		0.0000000006		0.0000000002		144.453		179.558		206.09		207.654		90.181		0.253182		0.100594		0.843201		0.976136		148.654		62.824		7.783813		134.442

				2		0.0000000005		2.27E-10		0.0000000006		0.0000000002		147.079		182.91		211.668		214.89		96.015		0.251307		0.099781		0.842311		0.975852		144.953		62.036		7.762188		139.954

				3		0.0000000004		2.16E-10		0.0000000004		0.0000000002		154.274		190.052		218.433		218.031		97.2		0.250246		0.098988		0.841837		0.973163		145.879		61.11		7.790438		143.888

				4		0.0000000004		2.28E-10		0.0000000005		0.0000000002		144.501		180.467		208.891		210.176		90.579		0.253087		0.100531		0.841458		0.973504		146.94		62.595		7.781625		135.629

				5		0.0000000004		2.25E-10		0.0000000005		0.0000000002		143.432		176.649		204.285		209.627		100.049		0.249242		0.099088		0.842898		0.977348		144.878		61.309		7.754875		141.241

		Control		a		0.0000000003		1.39E-10		0.0000000004		0.0000000001		229.772		241.982		249.326		230.638		104.012		0.243295		0.095244		0.842614		0.971193		145.099		59.329		7.780375		153.949

		8.3E11		1		0.0000000005		1.24E-10		0.0000000005		0.0000000001		134.178		170.447		203.464		207.699		88.62		0.256591		0.102019		0.83822		0.973144		148.504		62.989		7.787938		132.129

				2		0.0000000002		2.51E-10		0.0000000003		0.0000000003		137.244		174.45		209.619		215.411		94.248		0.255303		0.101469		0.83786		0.971818		145.204		62.46		7.79125		138.067

				3		0.0000000001		2.88E-10		0.0000000003		0.0000000002		143.134		180.924		214.073		216.767		95.835		0.253428		0.100531		0.838617		0.972102		146.242		61.313		7.795313		141.241

				4		0		2.61E-10		0.0000000003		0.0000000002		133.847		171.267		205.155		209.382		89.16		0.257822		0.102313		0.839356		0.973447		146.985		62.876		7.79175		133.275

				5		0.0000000002		2.58E-10		0.0000000004		0.0000000003		132.157		166.814		199.788		208.142		98.509		0.251477		0.100519		0.840663		0.977386		144.821		61.59		7.76475		138.691

		Control		a		0.0000000001		1.40E-10		0.0000000004		0.0000000001		231.546		243.32		253.153		233.415		103.382		0.244886		0.09575		0.838712		0.968447		145.785		59.321		7.7995		155.2

		1.0E12		1		0.0000000002		3.22E-10		0.0000000003		0.0000000002		124.79		162.125		198.708		206.709		87.26		0.259451		0.103331		0.835909		0.971496		148.755		63.319		7.80625		129.347

				2		0.0000000002		3.21E-10		0.0000000004		0.0000000002		127.326		165.542		202.311		212.151		93.303		0.25375		0.1018		0.837311		0.972367		145.009		62.674		7.785813		135.033

				3		0.0000000001		2.87E-10		0.0000000003		0.0000000002		132.717		171.769		208.008		214.661		94.509		0.25536		0.101563		0.838352		0.97197		146.119		61.601		7.800813		138.691

				4		0.0000000002		2.94E-10		0.0000000003		0.0000000002		124.683		162.929		198.74		206.729		88.086		0.257519		0.103006		0.837917		0.972102		146.858		63.15		7.80475		130.446

				5		0.0000000001		2.99E-10		0.0000000002		0.0000000002		123.1		158.886		194.319		205.931		97.2		0.253655		0.101394		0.839186		0.975701		144.45		61.733		7.7615		136.231

		Control		a		0.0000000001		1.47E-10		0.0000000002		0.0000000001		231.657		243.311		255.265		235.045		103.07		0.246383		0.096081		0.836742		0.967689		145.961		59.483		7.803125		155.179

		1.3E12		1		0.0000000004		1.45E-10		0.0000000003		0.0000000003		112.046		149.896		189.499		201.779		85.655		0.261212		0.104856		0.834754		0.97108		148.635		63.821		7.804438		125.644

				2		0.0000000004		2.19E-10		0.0000000003		0.0000000003		113.122		152.21		191.394		205.91		91.715		0.255833		0.102706		0.838485		0.973447		144.555		63.244		7.781125		131.002

				3		0.0000000001		2.30E-11		0.0000000004		0.0000000003		118.108		158.049		197.817		208.834		93.049		0.256686		0.102625		0.836742		0.972386		146.003		62.126		7.799188		134.442

				4		0.0000000003		2.22E-10		0.0000000004		0.0000000003		111.77		150.639		189.675		201.991		86.523		0.259602		0.103894		0.83697		0.971742		146.97		63.608		7.797813		126.68

				5		0.0000000002		2.10E-10		0.0000000004		0.0000000003		110.728		147.676		185.469		201.217		95.567		0.254167		0.102744		0.838087		0.973977		144.581		62.351		7.773063		132.129

		Control		a		0.0000000002		1.98E-11		0.0000000003		0.0000000001		231.73		242.938		253.876		233.911		103.174		0.244545		0.096169		0.837178		0.96767		146.126		59.618		7.802313		154.865

		1.7E12		1		0.0000000005		3.63E-10		0.0000000006		0.0000000004		100.61		138.57		177.036		194.478		84.454		0.261042		0.105625		0.836989		0.972784		147.915		64.117		7.802625		121.663

				2		0.0000000003		3.79E-10		0.0000000004		0.0000000004		101.281		140.549		180.62		200.052		90.022		0.257443		0.104038		0.838314		0.973277		144.574		63.529		7.783563		126.68

				3		0.0000000005		3.79E-10		0.0000000003		0.0000000004		106.16		146.417		185.988		202.532		91.469		0.256989		0.103825		0.838523		0.972273		145.991		62.516		7.795563		129.894

				4		0.0000000007		3.97E-10		0.0000000005		0.0000000004		100.197		138.922		181.682		198.791		84.315		0.264924		0.106819		0.83358		0.970644		147.105		64.144		7.80825		122.147

				5		0.0000000003		3.86E-10		0.0000000002		0.0000000004		99.376		136.252		174.146		194.546		93.988		0.257917		0.104394		0.841136		0.978731		144.173		63.101		7.772563		127.205

		Control		a		0.0000000001		6.22E-11		0.0000000001		0.0000000001		232.901		244.376		254.818		234.664		102.966		0.246098		0.096294		0.837027		0.967386		146.205		59.539		7.796125		154.903

				Test		ICBO		ICEX		IEBO		IEBX		hFE 1		hFE 2		hFE 3		hFE 4		hFE 5		VCESAT 1		VCESAT 2		VBESAT 1		VBESAT 2		BVCBO		BVCEO		BVEBO		hFE 6

				Bias 1		60		60		3		60		0.0001		0.001		0.01		0.15		0.5		0.5		0.15		0.15		0.5		0.00001		0.01		0.00001		0.15

				Bias 2		0		-3		0		-3		10		10		10		10		10		0.05		0.015		0.015		0.05		0		0		0		1

				Bias 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		RAD		Bias 4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		Mean		0.0000000001		0.0000000001		0.0000000003		0.0000000001		223.0576		234.958		245.5498		230.2636		98.5026		0.2507654		0.0978038		0.839841		0.9732652		147.723		60.5932		7.792525		149.6544

		170000000000		Mean		0.0000000002		0.0000000001		0.0000000006		0.0000000001		196.9796		218.7382		235.531		225.3826		96.9886		0.2500494		0.097875		0.8390378		0.9728294		147.718		61.0058		7.7898626		146.8642

		330000000000		Mean		0.0000000001		0.0000000002		0.0000000003		0.0000000002		177.8042		205.5546		228.795		223.344		96.26		0.2516062		0.0989452		0.8385152		0.972663		147.5454		61.2862		7.791575		144.7908

		500000000000		Mean		0.0000000001		0.0000000002		0.0000000004		0.0000000002		161.3068		193.3416		220.3392		219.5018		95.3748		0.2519018		0.09955		0.8388902		0.9730266		146.9018		61.5172		7.7891002		142.1116

		670000000000		Mean		0.0000000004		0.0000000002		0.0000000005		0.0000000002		146.7478		181.9272		209.8734		212.0756		94.8048		0.2514128		0.0997964		0.842341		0.9752006		146.2608		61.9748		7.7745878		139.0308

		830000000000		Mean		0.0000000002		0.0000000002		0.0000000004		0.0000000002		136.112		172.7804		206.4198		211.4802		93.2744		0.2549242		0.1013702		0.8389432		0.9735794		146.3512		62.2456		7.7862002		136.6806

		1000000000000		Mean		0.0000000002		0.0000000003		0.0000000003		0.0000000002		126.5232		164.2502		200.4172		209.2362		92.0716		0.255947		0.1022188		0.837735		0.9727272		146.2382		62.4954		7.7918252		133.9496

		1300000000000		Mean		0.0000000003		0.0000000002		0.0000000004		0.0000000003		113.1548		151.694		190.7708		203.9462		90.5018		0.2575		0.103365		0.8370076		0.9725264		146.1488		63.03		7.7911254		129.9794

		1700000000000		Mean		0.0000000005		0.0000000004		0.0000000004		0.0000000004		101.5248		140.142		179.8944		198.0798		88.8496		0.259663		0.1049402		0.8377084		0.9735418		145.9516		63.4814		7.7925128		125.5178

		0		Min		0		0.0000000001		0.0000000002		0.0000000001		216.925		227.789		237.964		226.07		93.559		0.247254		0.097075		0.838561		0.971496		145.905		59.891		7.771625		145.938

		170000000000		Min		0		0.0000000001		0.0000000004		0.0000000001		190.774		211.387		228.307		221.898		91.715		0.246364		0.0972		0.837519		0.971496		146.284		60.135		7.765375		142.552

		330000000000		Min		0		0.0000000002		0.0000000002		0.0000000002		172.02		198.358		222.541		218.134		91.715		0.250019		0.098194		0.837273		0.970644		146.464		60.491		7.778625		139.954

		500000000000		Min		0		0.0000000002		0.0000000003		0.0000000002		157.416		187.33		214.078		215.612		90.579		0.249129		0.098806		0.838106		0.971534		145.939		60.645		7.762063		137.45

		670000000000		Min		0.0000000004		0.0000000002		0.0000000004		0.0000000002		143.432		176.649		204.285		207.654		90.181		0.249242		0.098988		0.841458		0.973163		144.878		61.11		7.754875		134.442

		830000000000		Min		0		0.0000000001		0.0000000003		0.0000000001		132.157		166.814		199.788		207.699		88.62		0.251477		0.100519		0.83786		0.971818		144.821		61.313		7.76475		132.129

		1000000000000		Min		0.0000000001		0.0000000003		0.0000000002		0.0000000002		123.1		158.886		194.319		205.931		87.26		0.253655		0.101394		0.835909		0.971496		144.45		61.601		7.7615		129.347

		1300000000000		Min		0.0000000001		0		0.0000000003		0.0000000003		110.728		147.676		185.469		201.217		85.655		0.254167		0.102625		0.834754		0.97108		144.555		62.126		7.773063		125.644

		1700000000000		Min		0.0000000003		0.0000000004		0.0000000002		0.0000000004		99.376		136.252		174.146		194.478		84.315		0.256989		0.103825		0.83358		0.970644		144.173		62.516		7.772563		121.663

		0		Max		0.0000000003		0.0000000001		0.0000000005		0.0000000001		232.394		244.375		254.497		236.288		103.907		0.254508		0.098994		0.84053		0.975398		150.165		61.373		7.803125		153.947

		170000000000		Max		0.0000000004		0.0000000001		0.0000000007		0.0000000002		206.23		227.7		243.335		230.251		102.451		0.253163		0.0988		0.840208		0.974356		149.884		61.849		7.8055		150.754

		330000000000		Max		0.0000000001		0.0000000002		0.0000000004		0.0000000002		187.393		215.26		237.865		229.544		101.436		0.253826		0.099619		0.839773		0.975701		149.531		61.954		7.804625		149.489

		500000000000		Max		0.0000000002		0.0000000002		0.0000000005		0.0000000002		168.765		201.967		228.353		224.9		100.639		0.254508		0.100575		0.839678		0.974678		148.86		62.201		7.801875		146.635

		670000000000		Max		0.0000000006		0.0000000002		0.0000000006		0.0000000002		154.274		190.052		218.433		218.031		100.049		0.253182		0.100594		0.843201		0.977348		148.654		62.824		7.790438		143.888

		830000000000		Max		0.0000000005		0.0000000003		0.0000000005		0.0000000003		143.134		180.924		214.073		216.767		98.509		0.257822		0.102313		0.840663		0.977386		148.504		62.989		7.795313		141.241

		1000000000000		Max		0.0000000002		0.0000000003		0.0000000004		0.0000000002		132.717		171.769		208.008		214.661		97.2		0.259451		0.103331		0.839186		0.975701		148.755		63.319		7.80625		138.691

		1300000000000		Max		0.0000000004		0.0000000002		0.0000000004		0.0000000003		118.108		158.049		197.817		208.834		95.567		0.261212		0.104856		0.838485		0.973977		148.635		63.821		7.804438		134.442

		1700000000000		Max		0.0000000007		0.0000000004		0.0000000006		0.0000000004		106.16		146.417		185.988		202.532		93.988		0.264924		0.106819		0.841136		0.978731		147.915		64.144		7.80825		129.894

		0		Normal		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		170000000000		Normal		1.376119403		0.8177966102		1.8561007958		2.0811575967		0.8830884937		0.9309672367		0.9591985007		0.978802555		0.9846298473		0.9971447417		1.0007279881		0.9990436285		0.9995522289		0.9999661529		1.0068093449		0.9996583392		0.9813557102

		330000000000		Normal		0.4626865672		1.6993220339		0.9018567639		2.8184963825		0.7971223576		0.8748567829		0.9317661835		0.9699492234		0.9772330883		1.0033529347		1.0116703032		0.9984213679		0.9993812581		0.9987977498		1.0114369269		0.9998780883		0.9675011226

		500000000000		Normal		1.0014925373		1.9140677966		1.1876657825		3.0597672224		0.7231620891		0.8228772802		0.8973299917		0.9532631297		0.9682465234		1.0045317257		1.017854112		0.9988678809		0.9997548459		0.9944409469		1.0152492359		0.9995605019		0.9495985417

		670000000000		Normal		3.3223880597		1.9205084746		1.7380636605		2.9826989619		0.6578919526		0.7742966828		0.8547080877		0.9210122659		0.9624598742		1.0025816959		1.0203734415		1.0029767539		1.0019885639		0.9901017445		1.0228012384		0.997698153		0.9290124447

		830000000000		Normal		1.6044776119		2.0030508475		1.1956233422		3.5020446681		0.6102100982		0.735367172		0.8406433237		0.9184265338		0.9469232284		1.0165844251		1.0364648408		0.9989309881		1.0003228308		0.9907137006		1.0272703868		0.9991883504		0.9133082622

		1000000000000		Normal		1.2298507463		2.5830508475		1.0086206897		3.790185593		0.5672220987		0.69906196		0.8161977733		0.908681181		0.9347123832		1.0206631377		1.0451413953		0.9974923825		0.9994472216		0.9899487554		1.0313929616		0.999910196		0.8950595505

		1300000000000		Normal		2.0970149254		1.3881355932		1.1677718833		4.6926706511		0.5072895969		0.6456217707		0.7769128706		0.8857075109		0.9187757481		1.0268561771		1.0568607764		0.9966262662		0.9992409058		0.9893435687		1.0402157338		0.999820392		0.8685304274

		1700000000000		Normal		3.3701492537		3.2284745763		1.2824933687		6.082415854		0.4551505979		0.5964555367		0.7326188007		0.8602306226		0.9020025867		1.035481769		1.0729664901		0.9974607098		1.000284198		0.9880086378		1.0476654146		0.9999984344		0.838717739

		0		d(1/hfe)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		170000000000		d(1/hfe)		-2039693074.75637		1888118029.33169		-1529297598.70662		-8170779902.72469		0.0005935209		0.0003155954		0.000173232		0.0000940509		0.0001584738		0.011418777		-0.0074379369		0.0011398432		0.0004602771		0.0000002291		-0.000111618		0.0000438597		0.0001269492

		330000000000		d(1/hfe)		8666345690.90034		-3487542558.83854		360820720.86129		-10147859277.4008		0.0011410172		0.0006088077		0.0002982312		0.0001345493		0.0002365148		-0.013326121		-0.1179471384		0.0018826518		0.0006361319		0.0000081483		-0.000186615		0.0000156466		0.000224454

		500000000000		d(1/hfe)		-11121738.5501709		-4047054797.70729		-523913407.295836		-10587885382.9391		0.0017162197		0.0009161128		0.0004659634		0.0002129225		0.0003329336		-0.0179900488		-0.1793481869		0.0013495438		0.0002519501		0.000037842		-0.0002478857		0.0000564248		0.0003546611

		670000000000		d(1/hfe)		-5216505075.69967		-4061903073.76344		-1407981038.68267		-10455067295.6007		0.0023312653		0.0012406244		0.0006922836		0.0003724508		0.0003959728		-0.0102687527		-0.2041500648		-0.003533906		-0.0020391331		0.0000676754		-0.0003679114		0.0002960732		0.0005105887

		830000000000		d(1/hfe)		-2811523776.46651		-4243741950.65843		-542494016.015158		-11237063990.5445		0.0028637438		0.0015316137		0.0007720029		0.0003857263		0.000569039		-0.0650562996		-0.3597195313		0.0012742363		-0.0003315917		0.0000634522		-0.0004381095		0.0001042421		0.0006342651

		1000000000000		d(1/hfe)		-1394725402.11564		-5193736376.17332		-28338887.7553329		-11578494451.6298		0.0034205419		0.0018321928		0.0009170981		0.0004364389		0.0007090961		-0.0807320959		-0.4416153909		0.0029933302		0.0005682769		0.000068732		-0.0005023244		0.0000115254		0.0007834323

		1300000000000		d(1/hfe)		-3903967705.95421		-2369570166.18034		-476354012.745953		-12376560702.3333		0.004354304		0.0023361387		0.0011693987		0.0005604051		0.0008974877		-0.1042958335		-0.5500969997		0.0040307087		0.0007805384		0.0000729149		-0.0006380412		0.0000230529		0.0010114647

		1700000000000		d(1/hfe)		-5248337585.76471		-5849628770.13646		-730334458.894171		-13142366192.7031		0.0053666631		0.0028795398		0.0014863231		0.0007056216		0.0011029584		-0.1366454559		-0.6953149513		0.003031234		-0.0002919217		0.0000821599		-0.0007508564		0.0000002009		0.0012849354

		0		d(1/hfe)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		170000000000		d(1/hfe)		24242424242.4242		6288687598.26074		-3566716446.04254		-6773028296.2071		0.0006319162		0.0003406323		0.0001777509		0.0000831664		0.0002148993		0.0146106465		-0.0132475738		0.0014836737		0		-0.0000177571		-0.0000677487		0.0001035633		0.0001627591

		330000000000		d(1/hfe)		933333333333.333		-3521514855.07594		-833384776.838077		-10064734771.7058		0.0012033893		0.0006513622		0.0002912377		0.0001609294		0.0002148993		-0.0447279296		-0.1173917929		0.0018344848		0.0009035217		-0.0000261584		-0.0001656147		-0.0001157933		0.0002929799

		500000000000		d(1/hfe)		33333333333.3333		-4221971121.87595		-2364835546.29871		-10733216178.7607		0.0017427062		0.0009481457		0.0004688783		0.0002145521		0.000351644		-0.0304392299		-0.1804705537		0.0006474076		-0.000040261		-0.0000015968		-0.000207594		0.0001585111		0.0004231479

		670000000000		d(1/hfe)		-64035087719.2982		-4112837772.88618		-3646103577.38855		-10825437407.3736		0.0023620567		0.0012709158		0.0006928057		0.0003922944		0.0004003677		-0.0322590688		-0.1990788032		-0.004105645		-0.0017632301		0.0000485845		-0.0003330657		0.0002779254		0.0005859269

		830000000000		d(1/hfe)		-45390070921.9858		-697376596.041436		-2609645573.71743		-3212932900.4329		0.0029568695		0.0016046731		0.0008029893		0.000391251		0.0005956919		-0.0679171549		-0.3529454472		0.0009977274		-0.0003410593		0.0000513012		-0.0003872447		0.0001139288		0.0007161363

		1000000000000		d(1/hfe)		-54320987654.321		-5264585829.21037		-1768614669.39539		-12032085561.4973		0.0035135886		0.0019037931		0.0009438608		0.0004325868		0.000771562		-0.1020612948		-0.4387968977		0.0037833791		0		0.0000690359		-0.0004634968		0.0001678563		0.0008789169

		1300000000000		d(1/hfe)		-57320872274.1433		34729354482.8636		-1988023952.09581		-12322933226.3357		0.0044212512		0.0023815534		0.0011894203		0.0005463503		0.0009862991		-0.1100028831		-0.5570990447		0.0054386324		0.0004409581		0.0000640074		-0.0006006792		-0.0000238043		0.0011067703

		1700000000000		d(1/hfe)		-63218390804.5977		-5996360281.5544		-611679866.074303		-13535439196.5293		0.0054529036		0.0029493142		0.0015399919		0.0007185611		0.0011718432		-0.1532068189		-0.6697217969		0.0071258159		0.0009035217		0.0000823368		-0.0007010945		-0.0000155284		0.0013672009

														Be sure to set these Ic ratings to the row where Ic appears in the data above.  It isn't always in the same place.

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		223.0576		234.958		245.5498		230.2636		98.5026

										Mean hFE Plot Data		1.7E11		196.9796		218.7382		235.531		225.3826		96.9886

												3.3E11		177.8042		205.5546		228.795		223.344		96.26

										X-axis		5.0E11		161.3068		193.3416		220.3392		219.5018		95.3748

										Collector Current (A)		6.7E11		146.7478		181.9272		209.8734		212.0756		94.8048

										Mean hFE (5pcs)		8.3E11		136.112		172.7804		206.4198		211.4802		93.2744

										Y-axis		1.0E12		126.5232		164.2502		200.4172		209.2362		92.0716

												1.3E12		113.1548		151.694		190.7708		203.9462		90.5018

												1.7E12		101.5248		140.142		179.8944		198.0798		88.8496

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		216.925		227.789		237.964		226.07		93.559

										Min hFE Plot Data		1.7E11		190.774		211.387		228.307		221.898		91.715

												3.3E11		172.02		198.358		222.541		218.134		91.715

										X-axis		5.0E11		157.416		187.33		214.078		215.612		90.579

										Collector Current (A)		6.7E11		143.432		176.649		204.285		207.654		90.181

										Min hFE (5pcs)		8.3E11		132.157		166.814		199.788		207.699		88.62

										Y-axis		1.0E12		123.1		158.886		194.319		205.931		87.26

												1.3E12		110.728		147.676		185.469		201.217		85.655

												1.7E12		99.376		136.252		174.146		194.478		84.315

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		232.394		244.375		254.497		236.288		103.907

										Max hFE Plot Data		1.7E11		206.23		227.7		243.335		230.251		102.451

												3.3E11		187.393		215.26		237.865		229.544		101.436

										X-axis		5.0E11		168.765		201.967		228.353		224.9		100.639

										Collector Current (A)		6.7E11		154.274		190.052		218.433		218.031		100.049

										Max hFE (5pcs)		8.3E11		143.134		180.924		214.073		216.767		98.509

										Y-axis		1.0E12		132.717		171.769		208.008		214.661		97.2

												1.3E12		118.108		158.049		197.817		208.834		95.567

												1.7E12		106.16		146.417		185.988		202.532		93.988

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		1.0000		1.0000		1.0000		1.0000		1.0000

										Normalized Mean hFE Plot Data		1.7E11		0.8831		0.9310		0.9592		0.9788		0.9846

												3.3E11		0.7971		0.8749		0.9318		0.9699		0.9772

										X-axis		5.0E11		0.7232		0.8229		0.8973		0.9533		0.9682

										Collector Current (A)		6.7E11		0.6579		0.7743		0.8547		0.9210		0.9625

										Normalized Mean hFE (5pcs)		8.3E11		0.6102		0.7354		0.8406		0.9184		0.9469

										Y-axis		1.0E12		0.5672		0.6991		0.8162		0.9087		0.9347

												1.3E12		0.5073		0.6456		0.7769		0.8857		0.9188

												1.7E12		0.4552		0.5965		0.7326		0.8602		0.9020

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Delta(1 / hFE) Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0011		0.0006		0.0003		0.0001		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0003

										Collector Current (A)		6.7E11		0.0023		0.0012		0.0007		0.0004		0.0004

										Delta(1 / hFE)  (5pcs)		8.3E11		0.0029		0.0015		0.0008		0.0004		0.0006

				Raymond DiBugnara, Microsemi Corporation						Y-axis		1.0E12		0.0034		0.0018		0.0009		0.0004		0.0007

												1.3E12		0.0044		0.0023		0.0012		0.0006		0.0009

												1.7E12		0.0054		0.0029		0.0015		0.0007		0.0011

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Delta(1 / Min-hFE) Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0012		0.0007		0.0003		0.0002		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0004

										Collector Current (A)		6.7E11		0.0024		0.0013		0.0007		0.0004		0.0004

										Delta(1 / Min-hFE)  (5pcs)		8.3E11		0.0030		0.0016		0.0008		0.0004		0.0006

										Y-axis		1.0E12		0.0035		0.0019		0.0009		0.0004		0.0008

												1.3E12		0.0044		0.0024		0.0012		0.0005		0.0010

												1.7E12		0.0055		0.0029		0.0015		0.0007		0.0012

												Test		Icbo (ave)								Icbo (min)		Icbo (max)

												0.0		0.0000000001								0		0.0000000003

										Icbo		1.7E11		0.0000000002								0		0.0000000004

												3.3E11		0.0000000001								0		0.0000000001

										X-axis		5.0E11		0.0000000001								0		0.0000000002

										Radiation Absorbed Dose (kRAD)		6.7E11		0.0000000004								0.0000000004		0.0000000006

										Icbo @Vcb=75V Leakage (A)		8.3E11		0.0000000002								0		0.0000000005

										Y-axis		1.0E12		0.0000000002								0.0000000001		0.0000000002

												1.3E12		0.0000000003								0.0000000001		0.0000000004

												1.7E12		0.0000000005								0.0000000003		0.0000000007

												Test		Iebo (ave)								Iebo (min)		Iebo (max)

												0.0		0.0000000001								0.0000000001		0.0000000001

										Iebo		1.7E11		0.0000000001								0.0000000001		0.0000000001

												3.3E11		0.0000000002								0.0000000002		0.0000000002

										X-axis		5.0E11		0.0000000002								0.0000000002		0.0000000002

										Radiation Absorbed Dose (kRAD)		6.7E11		0.0000000002								0.0000000002		0.0000000002

										Iebo @Veb=6V Leakage (A)		8.3E11		0.0000000002								0.0000000001		0.0000000003

										Y-axis		1.0E12		0.0000000003								0.0000000003		0.0000000003

												1.3E12		0.0000000002								0		0.0000000002

												1.7E12		0.0000000004								0.0000000004		0.0000000004

												Ic (A)		0.0001		0.001		0.01		0.15		0.5

												0.0		0.0000		0.0000		0.0000		0.0000		0.0000

										Min [hFE] Plot Data		1.7E11		0.0006		0.0003		0.0002		0.0001		0.0002

												3.3E11		0.0012		0.0007		0.0003		0.0002		0.0002

										X-axis		5.0E11		0.0017		0.0009		0.0005		0.0002		0.0004

										Collector Current (A)		6.7E11		0.0024		0.0013		0.0007		0.0004		0.0004

										Min [hFE]  (5pcs)		8.3E11		0.0030		0.0016		0.0008		0.0004		0.0006

										Y-axis		1.0E12		0.0035		0.0019		0.0009		0.0004		0.0008

												1.3E12		0.0044		0.0024		0.0012		0.0005		0.0010

												1.7E12		0.0055		0.0029		0.0015		0.0007		0.0012





Spec

		

						Extra Plot Data for Comparison

						HFE		HFE		HFE		HFE		HFE

						1.00E-04		0.001		0.01		0.15		0.5

				Spec Min		50		75		100		100		30

				Spec Max				325				300

				Unused

				Unused

				Note:		This data overlays the other measured data with whatever

						values you would like.  Typically, it would be the minimum

						and maximum values in the component specification.

						Click to Retrieve		Input

						the Slash Sheet		Slash No.

				Mil-Prf-19500 Slash Sheet Fetcher =		Retrieve		255.0



Speedy Slash Sheet Grabber.  Key in slash sheet number (leave the / out) and press colored button.



Mean hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Mean hFE (5pcs)

223.0576

196.9796

177.8042

161.3068

146.7478

136.112

126.5232

113.1548

101.5248

50

234.958

218.7382

205.5546

193.3416

181.9272

172.7804

164.2502

151.694

140.142

75

325

245.5498

235.531

228.795

220.3392

209.8734

206.4198

200.4172

190.7708

179.8944

100

230.2636

225.3826

223.344

219.5018

212.0756

211.4802

209.2362

203.9462

198.0798

100

300

98.5026

96.9886

96.26

95.3748

94.8048

93.2744

92.0716

90.5018

88.8496

30



Min hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Min hFE (5pcs)

216.925

190.774

172.02

157.416

143.432

132.157

123.1

110.728

99.376

50

227.789

211.387

198.358

187.33

176.649

166.814

158.886

147.676

136.252

75

325

237.964

228.307

222.541

214.078

204.285

199.788

194.319

185.469

174.146

100

226.07

221.898

218.134

215.612

207.654

207.699

205.931

201.217

194.478

100

300

93.559

91.715

91.715

90.579

90.181

88.62

87.26

85.655

84.315

30



Max hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Spec Min

Spec Max

Unused

Unused

Collector Current (A)

Max hFE (5pcs)

232.394

206.23

187.393

168.765

154.274

143.134

132.717

118.108

106.16

50

244.375

227.7

215.26

201.967

190.052

180.924

171.769

158.049

146.417

75

325

254.497

243.335

237.865

228.353

218.433

214.073

208.008

197.817

185.988

100

236.288

230.251

229.544

224.9

218.031

216.767

214.661

208.834

202.532

100

300

103.907

102.451

101.436

100.639

100.049

98.509

97.2

95.567

93.988

30



Icbo Plot

		0		0		0

		170000000000		170000000000		170000000000

		330000000000		330000000000		330000000000

		500000000000		500000000000		500000000000

		670000000000		670000000000		670000000000

		830000000000		830000000000		830000000000

		1000000000000		1000000000000		1000000000000

		1300000000000		1300000000000		1300000000000

		1700000000000		1700000000000		1700000000000



Microsemi 2N2222A DC0511 Neutron

Icbo @Vcb=75V Leakage (A)

Radiation Absorbed Dose (kRAD)

Lot Q012933, Wafer E438062-20, TO-18

Icbo (min)

Icbo

Icbo (max)

0

0.0000000001

0.0000000003

0

0.0000000002

0.0000000004

0

0.0000000001

0.0000000001

0

0.0000000001

0.0000000002

0.0000000004

0.0000000004

0.0000000006

0

0.0000000002

0.0000000005

0.0000000001

0.0000000002

0.0000000002

0.0000000001

0.0000000003

0.0000000004

0.0000000003

0.0000000005

0.0000000007



Iebo Plot

		0		0		0

		170000000000		170000000000		170000000000

		330000000000		330000000000		330000000000

		500000000000		500000000000		500000000000

		670000000000		670000000000		670000000000

		830000000000		830000000000		830000000000

		1000000000000		1000000000000		1000000000000

		1300000000000		1300000000000		1300000000000

		1700000000000		1700000000000		1700000000000



Microsemi 2N2222A DC0511 Neutron

Iebo @Veb=6V Leakage (A)

Radiation Absorbed Dose (kRAD)

Lot Q012933, Wafer E438062-20, TO-18

Iebo (min)

Iebo

Iebo (max)

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000001

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000002

0.0000000001

0.0000000002

0.0000000003

0.0000000003

0.0000000003

0.0000000003

0

0.0000000002

0.0000000002

0.0000000004

0.0000000004

0.0000000004



Normal Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Normalized Mean hFE (5pcs)

1

0.8830884937

0.7971223576

0.7231620891

0.6578919526

0.6102100982

0.5672220987

0.5072895969

0.4551505979

1

0.9309672367

0.8748567829

0.8228772802

0.7742966828

0.735367172

0.69906196

0.6456217707

0.5964555367

1

0.9591985007

0.9317661835

0.8973299917

0.8547080877

0.8406433237

0.8161977733

0.7769128706

0.7326188007

1

0.978802555

0.9699492234

0.9532631297

0.9210122659

0.9184265338

0.908681181

0.8857075109

0.8602306226

1

0.9846298473

0.9772330883

0.9682465234

0.9624598742

0.9469232284

0.9347123832

0.9187757481

0.9020025867



Delta 1|Mean-hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Delta(1 / hFE)  (5pcs)

0

0.0005935209

0.0011410172

0.0017162197

0.0023312653

0.0028637438

0.0034205419

0.004354304

0.0053666631

0

0.0003155954

0.0006088077

0.0009161128

0.0012406244

0.0015316137

0.0018321928

0.0023361387

0.0028795398

0

0.000173232

0.0002982312

0.0004659634

0.0006922836

0.0007720029

0.0009170981

0.0011693987

0.0014863231

0

0.0000940509

0.0001345493

0.0002129225

0.0003724508

0.0003857263

0.0004364389

0.0005604051

0.0007056216

0

0.0001584738

0.0002365148

0.0003329336

0.0003959728

0.000569039

0.0007090961

0.0008974877

0.0011029584



Delta 1|Min-hFE Plot

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Delta(1 / Min-hFE)  (5pcs)

0

0.0006319162

0.0012033893

0.0017427062

0.0023620567

0.0029568695

0.0035135886

0.0044212512

0.0054529036

0

0.0003406323

0.0006513622

0.0009481457

0.0012709158

0.0016046731

0.0019037931

0.0023815534

0.0029493142

0

0.0001777509

0.0002912377

0.0004688783

0.0006928057

0.0008029893

0.0009438608

0.0011894203

0.0015399919

0

0.0000831664

0.0001609294

0.0002145521

0.0003922944

0.000391251

0.0004325868

0.0005463503

0.0007185611

0

0.0002148993

0.0002148993

0.000351644

0.0004003677

0.0005956919

0.000771562

0.0009862991

0.0011718432



Min {hFE} Plot 

		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001		0.0001

		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5



Microsemi 2N2222A DC0511 Neutron

Lot Q012933, Wafer E438062-20, TO-18

0 n/cm2

1.7E+11 n/cm2

3.3E+11 n/cm2

5E+11 n/cm2

6.7E+11 n/cm2

8.3E+11 n/cm2

1E+12 n/cm2

1.3E+12 n/cm2

1.7E+12 n/cm2

Collector Current (A)

Min [hFE]  (5pcs)

0

0.0006319162

0.0012033893

0.0017427062

0.0023620567

0.0029568695

0.0035135886

0.0044212512

0.0054529036

0

0.0003406323

0.0006513622

0.0009481457

0.0012709158

0.0016046731

0.0019037931

0.0023815534

0.0029493142

0

0.0001777509

0.0002912377

0.0004688783

0.0006928057

0.0008029893

0.0009438608

0.0011894203

0.0015399919

0

0.0000831664

0.0001609294

0.0002145521

0.0003922944

0.000391251

0.0004325868

0.0005463503

0.0007185611

0

0.0002148993

0.0002148993

0.000351644

0.0004003677

0.0005956919

0.000771562

0.0009862991

0.0011718432



Microsemi
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