


 
	Customer:
Purchase Order Number:
	VPT Rad
TBD   

	VPT Rad Job Number:
	[bookmark: _Hlk143603994]TBD  

	Test Date:

	08/02/2024


	
Manufacturer Part #:
Manufacturer Lot #:
Manufacturer Wafer #:
Serial Numbers (Tested / Control):

	
[bookmark: _Hlk143604004][bookmark: _Hlk54795509]VISHAY – IRF740PBF    
S51K053.1    
NA
BIASED: SN# 1-5 VDS / 6-10 VGS
CONTROL: SN# 11, 12

	Manufacturer Date Code:
Trace Code:
	2411  
NA

	
	

	Tested Quantity:
	10 DUTS - 2 CONTROL

	Set-Up/Spare Quantity:
	0

	Package Type:

	TO-220  


	Test Standard(s) and/or Test Documents:
	
TESTING WAS PERFORMED USING THE PROCEDURES APPROVED BY DLA FOR OUR DLA LAND AND MARITIME-VQ COMMERCIAL LABORATORY SUITABILITY AND TESTING CONFORMS TO MIL-STD-750/883 METHOD 1019, CONDITION A. 


	Electrical Test Conditions:
Dose Rate:
	TEST LEVELS: PRE, 5K, 10K, 15K, 20KRAD(Si)
171rad(Si)/s (SEE APPENDIX D: EXPOSURE REPORT)

	Test Software:

	IRF740PBF.T60


	Applicable Documents:
	

	Applicable Documents:
	AD2: VISHAY IRF740 DATASHEET

	Applicable Documents:
	AD3: VPTRAD QUALITY ASSURANCE PLAN QA-1


[bookmark: _Hlk7103326]








	Overview and Background

The purpose of this test was to characterize performance changes in the Devices Under Test (DUT) due to the effects of Total Ionizing Dose (TID).  The scope is to evaluate how the subjected devices perform once exposed to Cobalt-60 gamma photons at various increasing levels of exposure.
Table 1.  Overview of Results
Summary of the PASS/FAIL results
 Note: Orange Indicates KTL Specifications Failure; Red Indicates Device Specifications Failure.
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Summary/Conclusion

Samples were electrically characterized after exposure to customer specified levels. All tests were performed in conformance with the conditions and requirements described by MIL-STD-750/883 Test Method 1019.  VPT Rad has DLA Laboratory Suitability for this test method. Samples were tracked in process using a TRAVELER, found in Appendix C. 

The DUTS under VGS Bias (Saturation Mode) began missing test specification limits at 10krad primarily for VTH and IDSS and suffered functional failures post 20krad.  The DUTs under VDS Bias (Cut-off) passed all test specifications through 20krad. Please see Appendix B for detailed data results.


Test Apparatus

· [bookmark: _Hlk48566759]DUTS were electrically characterized and tested using the following calibrated instrument(s): 
	[bookmark: _Hlk534360074]INSTRUMENT
	MODEL
	CAL/SERIAL #
	CAL DUE

	STI-5300 SEMICONDUCTOR TESTER -LC1000
	5300
	CAL0072
	04/2025


· DUTS were exposed to HDR using a Gammacell 220 Irradiator CAL0056 -Due 03/2026.
· Bias conditions were verified using a calibrated Amprobe 5XP-A Digital Multi Meter CAL0119 -Due 04/2025.
· OMEGA HH311 Temperature Humidity Meter CAL0003 -Due 04/2025. 
· The test software used was IRF740PBF.T60.
· All electrical test measurements were logged and saved with each run in a separate file.   
· The Test Setup is shown in Figure 1.
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STI-5300			                     	GC220
Figure 1.  Test Setup














DUT Bias Condition
[bookmark: _Hlk521664836]
The DUTs were irradiated under a bias voltage of +320V / +12V.  See Figure 2 for bias conditions.  
[image: ]
Figure 2.  Bias Circuit Under Radiation
See Appendix A for an image of the DUT.


Test Parameters

See Table 2 for the list of required electrical test parameters:
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Table 2.  Test Parameters
See APPENDIX B: MEASURED TEST PARAMETERS for the table of parametric test results.

Dosimetry

Refer to APPENDIX D, Exposure Report, for actual exposure levels.

LIST OF APPENDICES

APPENDIX A: IMAGE OF DUT
APPENDIX B: MEASURED TEST PARAMETERS
APPENDIX C: TRAVELER
APPENDIX D: EXPOSURE REPORT
APPENDIX E: CERTIFICATE OF CONFORMANCE




APPENDIX A: IMAGE OF DUT


	
MANUFACTURER:                   VISHAY

	MFR PART #
	IRF740PBF

	TYPE
	N-CHANNEL MOSFET

	LOT #
	S51K053.1    

	DATE CODE
	2411

	TID BIAS 
	5DUTS VDS: +320V
5DUTS VGS: +12V

	# DUTS
	10 DEVICES + 2 CONTROL
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	FINAL REPORT 
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APPENDIX B: MEASURED TEST PARAMETER
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DATA OUTPUT
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Test Name LO Limit HI Limit

BVDSS (V) @ ID=250.0uA 400.0 NA

VGSTH (V) @ ID=1.000mA 2.000 4.000

IGSSF (A) @ VGSF=20.00V NA 1.000E-07

IGSSR (A) @ VGSR=20.00V NA 1.000E-07

IDSS (A) @ VDS=400.0V NA 2.500E-05

RDSON @ VGS=10.00V ID=6.000A NA 0.5500

VSD (V) @ IS=10.00A NA 2.000
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PRE 5k 10k 15k 20k

SN11 455.2 455.1 455.1 455.5 455.1

SN12 457.7 457.5 457.9 458.6 458.4

SN1 454.7 455.2 454.6 454.4 454.5

SN2 457.1 457.2 457.0 457.2 456.8

SN3 453.6 453.4 453.4 453.6 453.3

SN4 454.0 454.1 453.6 453.7 453.4

SN5 456.2 456.2 456.2 456.2 455.7

MIN 453.6 453.4 453.4 453.6 453.3

MEAN 455.1 455.2 455.0 455.0 454.7

STD DEV.  (σ) 1.486 1.537 1.590 1.604 1.508

LIM LO 400.0 400.0 400.0 400.0 400.0

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN-KTL(σ) 448.2 448.0 447.5 447.5 447.7
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PRE 5k 10k 15k 20k

SN11 455.2 455.1 455.1 455.5 455.1

SN12 457.7 457.5 457.9 458.6 458.4

SN6 459.5 458.9 459.0 458.6 0.02200

SN7 458.4 458.6 458.1 457.9 0.04000

SN8 458.6 458.6 458.1 458.1 0.05400

SN9 458.1 458.5 458.1 457.8 0.04100

SN10 457.5 457.7 457.2 457.2 0.01500

MIN 457.5 457.7 457.2 457.2 0.01500

MEAN 458.4 458.5 458.1 457.9 0.03440

STD DEV.  (σ) 0.7328 0.4506 0.6364 0.5070 0.01573

LIM LO 400.0 400.0 400.0 400.0 400.0

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN-KTL(σ) 455.0 456.4 455.1 455.6 -0.03898
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PRE 5k 10k 15k 20k

SN11 3.288 3.290 3.281 3.273 3.284

SN12 3.287 3.293 3.288 3.265 3.269

SN1 3.367 3.054 2.794 2.557 2.357

SN2 3.350 3.062 2.796 2.562 2.372

SN3 3.398 3.117 2.847 2.608 2.426

SN4 3.396 3.087 2.838 2.603 2.414

SN5 3.399 3.062 2.788 2.557 2.351

MIN 3.350 3.054 2.788 2.557 2.351

MAX 3.399 3.117 2.847 2.608 2.426

MEAN 3.382 3.076 2.813 2.577 2.384

STD DEV.  (σ) 0.02230 0.02587 0.02764 0.02579 0.03401

LIM HI 4.000 4.000 4.000 4.000 4.000

LIM LO 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 3.486 3.197 2.942 2.698 2.543

MEAN-KTL(σ) 3.278 2.956 2.684 2.457 2.225
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PRE 5k 10k 15k 20k

SN11 3.288 3.290 3.281 3.273 3.284

SN12 3.287 3.293 3.288 3.265 3.269

SN6 3.306 2.443 1.610 0.8200 0.09000

SN7 3.322 2.476 1.677 0.8960 0.1460

SN8 3.309 2.488 1.694 0.9210 0.1800

SN9 3.291 2.457 1.667 0.9080 0.1550

SN10 3.339 2.431 1.592 0.7760 0.06300

MIN 3.291 2.431 1.592 0.7760 0.06300

MAX 3.339 2.488 1.694 0.9210 0.1800

MEAN 3.313 2.459 1.648 0.8642 0.1268

STD DEV.  (σ) 0.01806 0.02331 0.04444 0.06303 0.04853

LIM HI 4.000 4.000 4.000 4.000 4.000

LIM LO 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 3.398 2.568 1.855 1.158 0.3532

MEAN-KTL(σ) 3.229 2.350 1.441 0.5701 -0.09962
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PRE 5k 10k 15k 20k

SN11 1.553E-103.080E-113.110E-113.660E-117.690E-11

SN12 1.538E-101.386E-109.910E-111.583E-101.685E-10

SN1 7.170E-119.370E-111.146E-101.040E-104.400E-11

SN2 1.054E-109.570E-117.460E-111.071E-101.559E-10

SN3 1.285E-101.173E-104.730E-115.840E-115.730E-11

SN4 1.281E-101.526E-101.202E-101.127E-101.287E-10

SN5 1.537E-107.180E-114.410E-111.007E-107.060E-11

MAX 1.537E-101.526E-101.202E-101.127E-101.559E-10

MEAN 1.175E-101.062E-108.016E-119.658E-119.130E-11

STD DEV.  (σ) 3.077E-113.052E-113.606E-112.180E-114.846E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 2.611E-102.486E-102.484E-101.983E-103.174E-10

IGSSF (A)


@ VGSF=20.00V


(VDS)



2.5E-11

5E-11

7.5E-11

1E-10

1.25E-10

1.5E-10

1.75E-10

PRE 5k 10k 15k 20k

IGSSF (A)

@ VGSF=20.00V

(VDS)

median

min

max

control(s)

0

7.5E-11

1.5E-10

2.25E-10

3E-10

3.75E-10

PRE 5k 10k 15k 20k

IGSSF (A)

@ VGSF=20.00V

(VDS)

mean

mean+KTL(σ)


image13.emf
PRE 5k 10k 15k 20k

SN11 1.553E-103.080E-113.110E-113.660E-117.690E-11

SN12 1.538E-101.386E-109.910E-111.583E-101.685E-10

SN6 1.416E-107.890E-118.280E-111.178E-106.890E-11

SN7 1.439E-107.210E-115.540E-117.800E-111.594E-10

SN8 1.473E-104.900E-118.590E-112.250E-118.230E-11

SN9 1.580E-101.145E-101.051E-106.420E-111.230E-11

SN10 1.477E-107.140E-114.940E-115.930E-119.530E-11

MAX 1.580E-101.145E-101.051E-101.178E-101.594E-10

MEAN 1.477E-107.718E-117.572E-116.836E-118.364E-11

STD DEV.  (σ) 6.283E-122.371E-112.304E-113.442E-115.288E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.770E-101.878E-101.832E-102.290E-103.304E-10
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PRE 5k 10k 15k 20k

SN11 1.206E-101.339E-101.640E-101.049E-101.475E-10

SN12 1.135E-106.640E-111.124E-101.044E-107.500E-11

SN1 1.448E-101.250E-109.940E-111.518E-109.850E-11

SN2 9.160E-111.188E-101.143E-101.127E-109.470E-11

SN3 9.520E-111.679E-101.400E-109.400E-111.870E-10

SN4 1.320E-101.345E-101.002E-108.990E-111.869E-10

SN5 9.080E-111.163E-101.158E-107.900E-111.445E-10

MAX 1.448E-101.679E-101.400E-101.518E-101.870E-10

MEAN 1.109E-101.325E-101.139E-101.055E-101.423E-10

STD DEV.  (σ) 2.558E-112.100E-111.645E-112.861E-114.521E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 2.302E-102.305E-101.907E-102.390E-103.533E-10
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PRE 5k 10k 15k 20k

SN11 1.206E-101.339E-101.640E-101.049E-101.475E-10

SN12 1.135E-106.640E-111.124E-101.044E-107.500E-11

SN6 1.273E-101.435E-101.385E-101.367E-101.168E-10

SN7 9.240E-111.251E-101.279E-101.391E-101.303E-10

SN8 1.149E-101.224E-109.050E-111.718E-109.820E-11

SN9 9.020E-111.104E-101.086E-101.211E-101.405E-10

SN10 1.087E-101.119E-101.026E-101.658E-101.273E-10

MAX 1.273E-101.435E-101.385E-101.718E-101.405E-10

MEAN 1.067E-101.227E-101.136E-101.469E-101.226E-10

STD DEV.  (σ) 1.559E-111.329E-111.939E-112.126E-111.605E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.794E-101.847E-102.041E-102.461E-101.975E-10
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PRE 5k 10k 15k 20k

SN11 1.463E-098.530E-108.709E-108.096E-108.100E-10

SN12 1.477E-098.560E-108.908E-108.739E-108.263E-10

SN1 1.240E-094.009E-095.144E-096.046E-095.975E-09

SN2 1.328E-093.887E-095.032E-095.724E-095.482E-09

SN3 1.184E-093.811E-095.253E-096.223E-096.044E-09

SN4 1.323E-093.850E-095.087E-096.145E-095.928E-09

SN5 1.184E-093.978E-095.092E-095.885E-095.626E-09

MAX 1.328E-094.009E-095.253E-096.223E-096.044E-09

MEAN 1.252E-093.907E-095.122E-096.005E-095.811E-09

STD DEV.  (σ) 7.108E-118.413E-118.347E-112.013E-102.436E-10

LIM HI 2.500E-052.500E-052.500E-052.500E-052.500E-05

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.583E-094.300E-095.511E-096.944E-096.948E-09
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PRE 5k 10k 15k 20k

SN11 1.463E-098.530E-108.709E-108.096E-108.100E-10

SN12 1.477E-098.560E-108.908E-108.739E-108.263E-10

SN6 1.201E-091.256E-092.221E-082.196E-05 NA

SN7 1.102E-091.217E-091.051E-081.055E-05 NA

SN8 1.088E-091.185E-098.328E-099.189E-06 NA

SN9 1.066E-091.247E-091.160E-081.213E-05 NA

SN10 1.196E-091.314E-092.841E-082.459E-05 NA

MAX 1.201E-091.314E-092.841E-082.459E-05 NA

MEAN 1.131E-091.244E-091.621E-081.568E-05 NA

STD DEV.  (σ) 6.332E-114.812E-118.670E-097.069E-06 NA

LIM HI 2.500E-052.500E-052.500E-052.500E-052.500E-05

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 NA

MEAN+KTL(σ) 1.426E-091.468E-095.667E-084.867E-05 NA
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PRE 5k 10k 15k 20k

SN11 0.1457 0.1430 0.1442 0.1430 0.1428

SN12 0.1479 0.1454 0.1517 0.1510 0.1472

SN1 0.1462 0.1504 0.1451 0.1450 0.1487

SN2 0.1505 0.1473 0.1462 0.1467 0.1437

SN3 0.1467 0.1448 0.1458 0.1454 0.1458

SN4 0.1501 0.1477 0.1448 0.1473 0.1417

SN5 0.1483 0.1471 0.1484 0.1469 0.1464

MAX 0.1505 0.1504 0.1484 0.1473 0.1487

MEAN 0.1484 0.1475 0.1461 0.1463 0.1453

STD DEV.  (σ) 1.939E-031.996E-031.421E-031.001E-032.671E-03

LIM HI 0.5500 0.5500 0.5500 0.5500 0.5500

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 0.1574 0.1568 0.1527 0.1509 0.1577
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0.148

0.15

0.152

PRE 5k 10k 15k 20k

RDSON

@ VGS=10.00V

ID=6.000A

(VDS)

median

min

max

control(s)

0.144

0.148

0.152

0.156

0.16

0.164

PRE 5k 10k 15k 20k

RDSON

@ VGS=10.00V

ID=6.000A

(VDS)

mean

mean+KTL(σ)


image19.emf
PRE 5k 10k 15k 20k

SN11 0.1457 0.1430 0.1442 0.1430 0.1428

SN12 0.1479 0.1454 0.1517 0.1510 0.1472

SN6 0.1508 0.1499 0.1463 0.1472 0.1475

SN7 0.1470 0.1479 0.1432 0.1459 0.1428

SN8 0.1514 0.1473 0.1425 0.1452 0.1452

SN9 0.1506 0.1447 0.1464 0.1438 0.1422

SN10 0.1464 0.1454 0.1457 0.1429 0.1435

MAX 0.1514 0.1499 0.1464 0.1472 0.1475

MEAN 0.1492 0.1470 0.1448 0.1450 0.1442

STD DEV.  (σ) 2.347E-032.071E-031.835E-031.699E-032.141E-03

LIM HI 0.5500 0.5500 0.5500 0.5500 0.5500

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 0.1602 0.1567 0.1534 0.1529 0.1542

RDSON


@ VGS=10.00V


ID=6.000A


(VGS)



0.14

0.1425

0.145

0.1475

0.15

0.1525

PRE 5k 10k 15k 20k

RDSON

@ VGS=10.00V

ID=6.000A

(VGS)

median

min

max

control(s)

0.14

0.144

0.148

0.152

0.156

0.16

0.164

PRE 5k 10k 15k 20k

RDSON

@ VGS=10.00V

ID=6.000A

(VGS)

mean

mean+KTL(σ)


image20.emf
PRE 5k 10k 15k 20k

SN11 1.155 1.134 1.127 1.149 1.124

SN12 1.136 1.132 1.127 1.146 1.123

SN1 1.122 1.152 1.144 1.117 1.135

SN2 1.146 1.140 1.136 1.117 1.120

SN3 1.130 1.149 1.127 1.129 1.144

SN4 1.134 1.145 1.129 1.118 1.130

SN5 1.122 1.143 1.132 1.141 1.119

MAX 1.146 1.152 1.144 1.141 1.144

MEAN 1.131 1.146 1.134 1.124 1.130

STD DEV.  (σ) 9.960E-034.764E-036.731E-03 0.01057 0.01050

LIM HI 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.177 1.168 1.165 1.174 1.179



VSD (V)


@ IS=10.00A


(VDS)

1.11

1.12

1.13

1.14

1.15

1.16

PRE 5k 10k 15k 20k

VSD (V)

@ IS=10.00A

(VDS)

median

min

max

control(s)

1.1125

1.125

1.1375

1.15

1.1625

1.175

1.1875

PRE 5k 10k 15k 20k

VSD (V)

@ IS=10.00A

(VDS)

mean

mean+KTL(σ)


image21.emf
PRE 5k 10k 15k 20k

SN11 1.155 1.134 1.127 1.149 1.124

SN12 1.136 1.132 1.127 1.146 1.123

SN6 1.143 1.145 1.131 1.134 1.126

SN7 1.160 1.147 1.135 1.140 1.119

SN8 1.156 1.145 1.130 1.129 1.133

SN9 1.137 1.129 1.140 1.163 1.135

SN10 1.154 1.126 1.144 1.134 1.143

MAX 1.160 1.147 1.144 1.163 1.143

MEAN 1.150 1.138 1.136 1.140 1.131

STD DEV.  (σ) 9.618E-03 0.01004 5.958E-03 0.01344 9.121E-03

LIM HI 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.195 1.185 1.164 1.203 1.174



VSD (V)


@ IS=10.00A


(VGS)

1.11

1.12

1.13

1.14

1.15

1.16

1.17

PRE 5k 10k 15k 20k

VSD (V)

@ IS=10.00A

(VGS)

median

min

max

control(s)

1.12

1.14

1.16

1.18

1.2

1.22

PRE 5k 10k 15k 20k

VSD (V)

@ IS=10.00A

(VGS)

mean

mean+KTL(σ)


image22.emf
PRE 5k 10k 15k 20k

SN11 455.2 455.1 455.1 455.5 455.1

SN12 457.7 457.5 457.9 458.6 458.4

SN1 454.7 455.2 454.6 454.4 454.5

SN2 457.1 457.2 457.0 457.2 456.8

SN3 453.6 453.4 453.4 453.6 453.3

SN4 454.0 454.1 453.6 453.7 453.4

SN5 456.2 456.2 456.2 456.2 455.7

MIN 453.6 453.4 453.4 453.6 453.3

MEAN 455.1 455.2 455.0 455.0 454.7

STD DEV.  (σ) 1.486 1.537 1.590 1.604 1.508

LIM LO 400.0 400.0 400.0 400.0 400.0

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN-KTL(σ) 448.2 448.0 447.5 447.5 447.7

BVDSS (V)


@ ID=250.0uA


(VDS)


image23.emf
PRE 5k 10k 15k 20k

SN11 455.2 455.1 455.1 455.5 455.1

SN12 457.7 457.5 457.9 458.6 458.4

SN6 459.5 458.9 459.0 458.6 0.02200

SN7 458.4 458.6 458.1 457.9 0.04000

SN8 458.6 458.6 458.1 458.1 0.05400

SN9 458.1 458.5 458.1 457.8 0.04100

SN10 457.5 457.7 457.2 457.2 0.01500

MIN 457.5 457.7 457.2 457.2 0.01500

MEAN 458.4 458.5 458.1 457.9 0.03440

STD DEV.  (σ) 0.7328 0.4506 0.6364 0.5070 0.01573

LIM LO 400.0 400.0 400.0 400.0 400.0

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN-KTL(σ) 455.0 456.4 455.1 455.6 -0.03898

BVDSS (V)


@ ID=250.0uA


(VGS)


image24.emf
PRE 5k 10k 15k 20k

SN11 3.288 3.290 3.281 3.273 3.284

SN12 3.287 3.293 3.288 3.265 3.269

SN1 3.367 3.054 2.794 2.557 2.357

SN2 3.350 3.062 2.796 2.562 2.372

SN3 3.398 3.117 2.847 2.608 2.426

SN4 3.396 3.087 2.838 2.603 2.414

SN5 3.399 3.062 2.788 2.557 2.351

MIN 3.350 3.054 2.788 2.557 2.351

MAX 3.399 3.117 2.847 2.608 2.426

MEAN 3.382 3.076 2.813 2.577 2.384

STD DEV.  (σ) 0.02230 0.02587 0.02764 0.02579 0.03401

LIM HI 4.000 4.000 4.000 4.000 4.000

LIM LO 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 3.486 3.197 2.942 2.698 2.543

MEAN-KTL(σ) 3.278 2.956 2.684 2.457 2.225

VGSTH (V)


@ ID=1.000mA


(VDS)


image25.emf
PRE 5k 10k 15k 20k

SN11 3.288 3.290 3.281 3.273 3.284

SN12 3.287 3.293 3.288 3.265 3.269

SN6 3.306 2.443 1.610 0.8200 0.09000

SN7 3.322 2.476 1.677 0.8960 0.1460

SN8 3.309 2.488 1.694 0.9210 0.1800

SN9 3.291 2.457 1.667 0.9080 0.1550

SN10 3.339 2.431 1.592 0.7760 0.06300

MIN 3.291 2.431 1.592 0.7760 0.06300

MAX 3.339 2.488 1.694 0.9210 0.1800

MEAN 3.313 2.459 1.648 0.8642 0.1268

STD DEV.  (σ) 0.01806 0.02331 0.04444 0.06303 0.04853

LIM HI 4.000 4.000 4.000 4.000 4.000

LIM LO 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 3.398 2.568 1.855 1.158 0.3532

MEAN-KTL(σ) 3.229 2.350 1.441 0.5701 -0.09962

VGSTH (V)


@ ID=1.000mA


(VGS)


image26.emf
PRE 5k 10k 15k 20k

SN11 1.553E-103.080E-113.110E-113.660E-117.690E-11

SN12 1.538E-101.386E-109.910E-111.583E-101.685E-10

SN1 7.170E-119.370E-111.146E-101.040E-104.400E-11

SN2 1.054E-109.570E-117.460E-111.071E-101.559E-10

SN3 1.285E-101.173E-104.730E-115.840E-115.730E-11

SN4 1.281E-101.526E-101.202E-101.127E-101.287E-10

SN5 1.537E-107.180E-114.410E-111.007E-107.060E-11

MAX 1.537E-101.526E-101.202E-101.127E-101.559E-10

MEAN 1.175E-101.062E-108.016E-119.658E-119.130E-11

STD DEV.  (σ) 3.077E-113.052E-113.606E-112.180E-114.846E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 2.611E-102.486E-102.484E-101.983E-103.174E-10

IGSSF (A)


@ VGSF=20.00V


(VDS)


image27.emf
PRE 5k 10k 15k 20k

SN11 1.553E-103.080E-113.110E-113.660E-117.690E-11

SN12 1.538E-101.386E-109.910E-111.583E-101.685E-10

SN6 1.416E-107.890E-118.280E-111.178E-106.890E-11

SN7 1.439E-107.210E-115.540E-117.800E-111.594E-10

SN8 1.473E-104.900E-118.590E-112.250E-118.230E-11

SN9 1.580E-101.145E-101.051E-106.420E-111.230E-11

SN10 1.477E-107.140E-114.940E-115.930E-119.530E-11

MAX 1.580E-101.145E-101.051E-101.178E-101.594E-10

MEAN 1.477E-107.718E-117.572E-116.836E-118.364E-11

STD DEV.  (σ) 6.283E-122.371E-112.304E-113.442E-115.288E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.770E-101.878E-101.832E-102.290E-103.304E-10

IGSSF (A)


@ VGSF=20.00V


(VGS)


image28.emf
PRE 5k 10k 15k 20k

SN11 1.206E-101.339E-101.640E-101.049E-101.475E-10

SN12 1.135E-106.640E-111.124E-101.044E-107.500E-11

SN1 1.448E-101.250E-109.940E-111.518E-109.850E-11

SN2 9.160E-111.188E-101.143E-101.127E-109.470E-11

SN3 9.520E-111.679E-101.400E-109.400E-111.870E-10

SN4 1.320E-101.345E-101.002E-108.990E-111.869E-10

SN5 9.080E-111.163E-101.158E-107.900E-111.445E-10

MAX 1.448E-101.679E-101.400E-101.518E-101.870E-10

MEAN 1.109E-101.325E-101.139E-101.055E-101.423E-10

STD DEV.  (σ) 2.558E-112.100E-111.645E-112.861E-114.521E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 2.302E-102.305E-101.907E-102.390E-103.533E-10

IGSSR (A)


@ VGSR=20.00V


(VDS)


image29.emf
PRE 5k 10k 15k 20k

SN11 1.206E-101.339E-101.640E-101.049E-101.475E-10

SN12 1.135E-106.640E-111.124E-101.044E-107.500E-11

SN6 1.273E-101.435E-101.385E-101.367E-101.168E-10

SN7 9.240E-111.251E-101.279E-101.391E-101.303E-10

SN8 1.149E-101.224E-109.050E-111.718E-109.820E-11

SN9 9.020E-111.104E-101.086E-101.211E-101.405E-10

SN10 1.087E-101.119E-101.026E-101.658E-101.273E-10

MAX 1.273E-101.435E-101.385E-101.718E-101.405E-10

MEAN 1.067E-101.227E-101.136E-101.469E-101.226E-10

STD DEV.  (σ) 1.559E-111.329E-111.939E-112.126E-111.605E-11

LIM HI 1.000E-071.000E-071.000E-071.000E-071.000E-07

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.794E-101.847E-102.041E-102.461E-101.975E-10

IGSSR (A)


@ VGSR=20.00V


(VGS)


image30.emf
PRE 5k 10k 15k 20k

SN11 1.463E-098.530E-108.709E-108.096E-108.100E-10

SN12 1.477E-098.560E-108.908E-108.739E-108.263E-10

SN1 1.240E-094.009E-095.144E-096.046E-095.975E-09

SN2 1.328E-093.887E-095.032E-095.724E-095.482E-09

SN3 1.184E-093.811E-095.253E-096.223E-096.044E-09

SN4 1.323E-093.850E-095.087E-096.145E-095.928E-09

SN5 1.184E-093.978E-095.092E-095.885E-095.626E-09

MAX 1.328E-094.009E-095.253E-096.223E-096.044E-09

MEAN 1.252E-093.907E-095.122E-096.005E-095.811E-09

STD DEV.  (σ) 7.108E-118.413E-118.347E-112.013E-102.436E-10

LIM HI 2.500E-052.500E-052.500E-052.500E-052.500E-05

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.583E-094.300E-095.511E-096.944E-096.948E-09

IDSS (A)


@ VDS=400.0V


(VDS)


image31.emf
PRE 5k 10k 15k 20k

SN11 1.463E-098.530E-108.709E-108.096E-108.100E-10

SN12 1.477E-098.560E-108.908E-108.739E-108.263E-10

SN6 1.201E-091.256E-092.221E-082.196E-05 NA

SN7 1.102E-091.217E-091.051E-081.055E-05 NA

SN8 1.088E-091.185E-098.328E-099.189E-06 NA

SN9 1.066E-091.247E-091.160E-081.213E-05 NA

SN10 1.196E-091.314E-092.841E-082.459E-05 NA

MAX 1.201E-091.314E-092.841E-082.459E-05 NA

MEAN 1.131E-091.244E-091.621E-081.568E-05 NA

STD DEV.  (σ) 6.332E-114.812E-118.670E-097.069E-06 NA

LIM HI 2.500E-052.500E-052.500E-052.500E-052.500E-05

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 NA

MEAN+KTL(σ) 1.426E-091.468E-095.667E-084.867E-05 NA

IDSS (A)


@ VDS=400.0V


(VGS)


image32.emf
PRE 5k 10k 15k 20k

SN11 0.1457 0.1430 0.1442 0.1430 0.1428

SN12 0.1479 0.1454 0.1517 0.1510 0.1472

SN1 0.1462 0.1504 0.1451 0.1450 0.1487

SN2 0.1505 0.1473 0.1462 0.1467 0.1437

SN3 0.1467 0.1448 0.1458 0.1454 0.1458

SN4 0.1501 0.1477 0.1448 0.1473 0.1417

SN5 0.1483 0.1471 0.1484 0.1469 0.1464

MAX 0.1505 0.1504 0.1484 0.1473 0.1487

MEAN 0.1484 0.1475 0.1461 0.1463 0.1453

STD DEV.  (σ) 1.939E-031.996E-031.421E-031.001E-032.671E-03

LIM HI 0.5500 0.5500 0.5500 0.5500 0.5500

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 0.1574 0.1568 0.1527 0.1509 0.1577

RDSON


@ VGS=10.00V


ID=6.000A


(VDS)


image33.emf
PRE 5k 10k 15k 20k

SN11 0.1457 0.1430 0.1442 0.1430 0.1428

SN12 0.1479 0.1454 0.1517 0.1510 0.1472

SN6 0.1508 0.1499 0.1463 0.1472 0.1475

SN7 0.1470 0.1479 0.1432 0.1459 0.1428

SN8 0.1514 0.1473 0.1425 0.1452 0.1452

SN9 0.1506 0.1447 0.1464 0.1438 0.1422

SN10 0.1464 0.1454 0.1457 0.1429 0.1435

MAX 0.1514 0.1499 0.1464 0.1472 0.1475

MEAN 0.1492 0.1470 0.1448 0.1450 0.1442

STD DEV.  (σ) 2.347E-032.071E-031.835E-031.699E-032.141E-03

LIM HI 0.5500 0.5500 0.5500 0.5500 0.5500

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 0.1602 0.1567 0.1534 0.1529 0.1542

RDSON


@ VGS=10.00V


ID=6.000A


(VGS)


image34.emf
PRE 5k 10k 15k 20k

SN11 1.155 1.134 1.127 1.149 1.124

SN12 1.136 1.132 1.127 1.146 1.123

SN1 1.122 1.152 1.144 1.117 1.135

SN2 1.146 1.140 1.136 1.117 1.120

SN3 1.130 1.149 1.127 1.129 1.144

SN4 1.134 1.145 1.129 1.118 1.130

SN5 1.122 1.143 1.132 1.141 1.119

MAX 1.146 1.152 1.144 1.141 1.144

MEAN 1.131 1.146 1.134 1.124 1.130

STD DEV.  (σ) 9.960E-034.764E-036.731E-03 0.01057 0.01050

LIM HI 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.177 1.168 1.165 1.174 1.179

VSD (V)


@ IS=10.00A


(VDS)


image35.emf
PRE 5k 10k 15k 20k

SN11 1.155 1.134 1.127 1.149 1.124

SN12 1.136 1.132 1.127 1.146 1.123

SN6 1.143 1.145 1.131 1.134 1.126

SN7 1.160 1.147 1.135 1.140 1.119

SN8 1.156 1.145 1.130 1.129 1.133

SN9 1.137 1.129 1.140 1.163 1.135

SN10 1.154 1.126 1.144 1.134 1.143

MAX 1.160 1.147 1.144 1.163 1.143

MEAN 1.150 1.138 1.136 1.140 1.131

STD DEV.  (σ) 9.618E-03 0.01004 5.958E-03 0.01344 9.121E-03

LIM HI 2.000 2.000 2.000 2.000 2.000

KTL(0.9, 0.99) 4.666 4.666 4.666 4.666 4.666

MEAN+KTL(σ) 1.195 1.185 1.164 1.203 1.174

VSD (V)


@ IS=10.00A


(VGS)


image1.emf
Test Name PRE 5k 10k 15k 20k

BVDSS (V) @ ID=250.0uA PASS PASS PASS PASS FAIL

VGSTH (V) @ ID=1.000mA PASS PASS FAIL FAIL FAIL

IGSSF (A) @ VGSF=20.00V PASS PASS PASS PASS PASS

IGSSR (A) @ VGSR=20.00V PASS PASS PASS PASS PASS

IDSS (A) @ VDS=400.0V PASS PASS PASS PASS FAIL

RDSON @ VGS=10.00V ID=6.000A PASS PASS PASS PASS PASS

VSD (V) @ IS=10.00A PASS PASS PASS PASS PASS


image2.jpeg




image7.jpeg




