[image: image11.jpg]



[image: image12.jpg]RBSP EFW

Electric Fields and Waves





RBSP EFW

Opamp AD822 TID
Test Report
RBSP_EFW_TR_011

David Curtis, U.C. Berkeley RBSP EFW Systems Engineer

Document Revision Record

	Rev.
	Date
	Description of Change

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Distribution List 

	Name
	Email 

	David Curtis, Systems

Keith Goetz, PM

John Bonnell, Inst CoI
Jane Hoberman, BEB EE

Ron Jackson, QA
	dwc@ssl.berkeley.edu
goetz@umn.edu
jbonnell@ssl.berkeley.edu
jch@ssl.berkeley.edu
ronj@ssl.berkeley.edu



TBDs
	Identifier
	Description

	
	

	
	

	
	

	
	


Reference Documents
	Ref
	Doc Number
	Title

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Overview

A Total Ionizing Dose radiation test was performed for the RBSP EFW project on five AD822AN (Lot Date Code 0847) opamps at National Semiconductor Gamma cell 220 radiation facilities in Santa Clara, CA, on September 10, 2009.   Opamps were tested at 13 and 20 krads (Si), and after 24 hour room temperature anneal, and finally after a 168 hour at 100C biased anneal.   Some parametric changes were seen during test (particularly at 20krads), most of which were reversed by anneal.  All devices were in spec post-anneal except some small exceeedances of the bias current spec.
1 Test Procedure
The devices were characterized prior to radiation and immediately after each dose (and after the anneal periods) using the opamp characterization setup described in section 2.1.  The units were biased during dosing at +/-10V (20mA limit) using the circuit shown in Figure 1.  The 5 parts were radiated simultaneously, and the total supply current was monitored during the test – aome increase in current was seen corresponding to the measured supply current increase in the post-test data.  Parts were dosed at a rate of 156 rads/sec.
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Figure 1 – Biasing circuit
1.1 Opamp Characterization

At each step in testing the opamps were fully characterized using an LTS2020 test station with an LTS2100 Opamp family board and an LTS0614 low leakage socket adapter (calibrated Test Tech, 5/21/2008).  This test station makes the following measurements (with the listed accuracies) and verifies the results are within the data sheet specifications.  The values of the parameters are also recorded to look for any significant charges.

Test 1.  V+ supply operating current


±0.2% + 10μA

Test 2.  V- supply operating current


±0.2% + 10μA

Test 3,4.  Offset voltage


±0.25% + 5μV

Test 5,6,7,8.  Bias Current


±5% + 25fA

Test 9,10.  Offset Current

±5% + 25fA

Test 11,12.  Large Signal Voltage Gain

±1.5% + 1V/mV

Test 13,14.  Common Mode Rejection Ratio


±0.25% + 0.1dB

Test 15,16.  Power Supply Rejection Ratio

±0.25% + 1μV/V
Test 9,10,11,12.  Output Voltage Swing, 10kohm load

±0.4% + 1mV

Test 13,14,15,16.  Slew Rate

±10%

Test 17,18.  Gain Bandwidth Product.

±10% + 10kHz

Appendix A includes part of the AD822 data sheet showing the operating limits for comparison.  
A control part (unit C1) was measured prior to measurements of the TID test devices to verify that any change is not a result of a change in the LTS2020.  Each unit was measured twice.  All testing was done at room temperature.
The tester was initially set to measure within the data sheet limits.  When a parameter exceeded those limits, the limits were expanded in order to measure the actual value without saturation.  

2 Test Results
The units were all in spec prior to radiation dosing.  Some parametric changes were seen, particularly on IB.  After 13krads IB, IS, and VOS were out of data sheet spec but within acceptable ranges for the RBSP EFW application.  After 20krads the parts still operated but were even further out of spec, now out of spec for PSRR and Vout.  Vout was sufficiently bad to not meet the RBSP EFW requirements.  After 24 hours room temperature anneal the parts were still out of spec but better.  Vout was still marginal for RBSP EFW needs.  After the 168h 100C anneal the parts were all returned to within spec except for IB, which was slightly out of spec for some parts but well within acceptable limits for RBSP EFW use.
Detailed measurement results are presented in Appendix B.  
Appendix A – AD822 Data Sheet
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Appendix B -  AD822 Test Results

[image: image5.emf]AD822AN Unit C1- Control Sample; Radiation Test

=Outside Min/Max

AD822AN Unit C1- LDC 0847 =Outside 2.50sigma from average

TestDateTime+Is, mA-Is, mAVos 1, mVVos 2, mV+Ib 1, pA+Ib 2, pA-Ib 1, pA-Ib 2, pAIos 1, pAIos 1, pA
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GBWP 2, 

MHzTest

Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

1.480-1.4810.5390.2511.653.253.5112.43-1.62-4.436071.24561.7-82.77-86.45-88.34-92.8514.9414.92-15.01-15.013.113.09-3.04-2.931.7641.745

STDDEV

0.0040.0040.0400.0370.560.510.683.900.912.402163.71677.70.080.100.140.170.090.090.010.020.090.070.030.020.0520.024

18/31/200918:32:011.477-1.4730.6330.2331.802.703.309.60-0.31-0.693572.73918.6-82.89-86.60-88.53-92.8915.0014.94-15.02-14.983.083.04-3.08-2.931.8331.758Pre-rad

28/31/200918:32:201.478-1.4800.5540.2751.803.003.3010.20-0.50-1.584296.34400.7-82.90-86.61-88.57-93.2115.0014.93-15.02-14.973.273.08-3.01-2.931.7371.743

39/10/200911:10:141.480-1.4830.5160.2922.643.033.034.64-0.37-0.823227.83369.2-82.73-86.35-88.25-92.7615.0014.98-15.01-15.023.063.06-3.01-2.951.7651.697At rad facility

49/10/200911:10:401.480-1.4840.5120.2882.713.033.285.85-0.50-1.453085.42688.9-82.76-86.31-88.27-92.7014.9914.98-15.01-15.023.043.01-3.01-2.951.8271.751Post-rad (13krads)

59/10/200911:19:041.480-1.4850.590.211.23.52.416.2-1.7-5.47502.77071.5-82.73-86.43-88.21-92.8214.9914.98-15.01-15.023.063.08-3.01-2.951.7711.770AD822R (wider limits)

69/10/200911:19:401.487-1.4850.540.231.23.02.413.2-1.7-5.46290.64058.2-82.74-86.40-88.25-92.7614.9914.98-15.01-15.023.083.08-3.04-2.931.7851.715

79/10/200911:30:371.487-1.4860.590.181.73.03.518.5-1.7-7.2>4162.5-82.73-86.38-88.21-92.7314.9914.98-15.01-15.023.083.08-3.08-2.931.6711.71220krads

89/10/200911:30:571.481-1.4830.530.231.74.24.214.3-2.4-6.69407.15552.6-82.74-86.38-88.23-92.7314.9914.98-15.01-15.023.083.06-3.01-2.911.7221.740

99/10/200916:26:481.474-1.4760.530.261.23.53.512.6-1.7-4.86790.65434.8-82.74-86.40-88.34-92.7014.7914.78-15.01-15.023.063.06-3.06-2.911.7251.736Back at SSL (PSRR stop on fail fixed)

109/10/200916:26:581.477-1.4820.490.272.44.24.813.8-3.0-6.68568.6>-82.73-86.44-88.27-92.8214.7914.78-15.01-15.023.063.26-3.06-2.931.7511.781

119/11/200911:53:151.476-1.4800.510.311.23.53.512.6-1.7-4.26177.08359.0-82.86-86.61-88.59-93.0515.0014.99-15.02-15.023.063.08-3.06-2.931.8691.743Next day (20C anneal)

129/11/200911:53:251.482-1.4810.500.251.22.44.216.8-2.4-7.78291.42472.8-82.90-86.58-88.53-93.1115.0014.99-15.02-15.023.273.08-3.04-2.951.7511.758

139/21/200915:20:541.475-1.4800.510.211.23.04.211.4-1.7-4.25644.33511.6-82.67-86.38-88.27-92.6714.8014.78-15.02-15.023.083.27-3.01-2.911.7241.758168h 100C Anneal

149/21/200915:21:231.479-1.4750.540.271.23.53.514.3-3.0-5.4>4302.3-82.70-86.41-88.30-92.9214.8014.78-15.02-15.023.273.08-3.01-2.911.7651.773
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Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

2.194-2.205-6.3200.43432.4440.5330.2346.862.230.093936.52305.3-85.60-98.42-78.11-100.9912.0114.89-15.01-15.023.143.44-2.83-3.261.7721.836

STDDEV

0.5460.5547.0730.46427.5328.5423.7425.903.642.901762.61517.74.761.7714.7910.823.840.110.010.010.130.080.190.170.0710.063

18/31/200918:32:491.515-1.5240.262-0.0461.802.103.009.90-0.56-0.824145.7>-90.72-96.23-94.73-112.3315.0014.99-15.02-15.023.313.35-3.04-3.101.7801.887Pre-rad

28/31/200918:32:591.520-1.5210.1950.0512.102.704.5013.20-0.95-2.145377.8>-90.77-96.82-94.73-112.6315.0014.99-15.02-15.023.293.37-3.06-3.081.7971.820

39/10/200911:20:002.193-2.195-4.190.3522.827.022.234.80.6-2.42297.32585.0-85.90-97.83-73.68-94.8914.8614.97-15.01-15.013.083.46-2.81-3.351.7361.80813krads

49/10/200911:20:122.208-2.212-4.410.3625.829.425.839.01.2-3.51372.73116.6-85.77-98.23-73.28-94.8114.8514.97-15.01-15.013.063.42-2.81-3.341.6951.838

59/10/200911:32:432.804-2.847A1.26A63.1A66.7A1.7A1192.3A-101.49A 20krads

69/10/200911:33:032.871-2.897A1.26A68.4A72.0A3.0A1088.9A-101.41A

79/10/200916:27:242.677-2.689-17.050.6160.063.152.865.56.63.5>1218.7-79.69-98.91-61.99-90.956.3014.75-15.01-15.012.993.49-2.62-3.431.7501.955Back at SSL (PSRR stop on fail fixed)

89/10/200916:27:512.694-2.706-17.350.6363.167.356.569.76.63.0>1182.7-79.71-99.50-61.82-90.776.0814.75-15.01-15.012.993.53-2.55-3.471.6861.879

99/11/200911:53:452.403-2.413-10.280.4360.064.254.067.85.93.5>1384.4-81.42-98.35-66.01-92.459.3314.97-15.02-15.023.043.54-2.69-3.371.7881.850Next day (20C anneal)

109/11/200911:53:562.427-2.440-10.730.4769.173.962.579.95.91.7>1525.1-81.29-98.97-65.63-92.279.1214.97-15.02-15.023.083.51-2.70-3.371.8561.821

119/21/200915:21:541.503-1.5080.19-0.129.612.69.620.40.0-3.04543.85126.9-90.31-96.57-94.61-113.6214.7914.79-15.01-15.023.273.37-2.99-3.041.9141.747168h 100C Anneal

129/21/200915:22:031.507-1.5090.16-0.0510.112.611.423.4-3.0-3.55881.74632.7-90.40-96.67-94.65-115.1314.7914.79-15.01-15.023.273.36-3.01-3.041.7211.751
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MHzTest

Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

1.902-1.905-4.6281.06872.8875.8565.6779.327.502.794626.23446.0-90.03-82.20-80.31-84.6714.7614.89-15.02-15.022.963.08-2.89-3.081.6741.751

STDDEV

0.3730.3727.3670.10651.9953.4745.6949.006.654.903293.32795.02.500.2112.640.380.230.110.010.010.030.070.250.120.0740.047

18/31/200918:33:241.490-1.4920.5450.9611.502.403.008.70-0.25-1.078640.89182.5-92.60-82.05-94.27-85.1114.9914.98-15.02-15.022.993.04-3.34-3.041.7551.721Pre-rad

28/31/200918:33:361.494-1.4990.5071.0182.102.403.6012.00-0.82-1.835463.8>-92.42-82.11-94.38-85.1214.9914.98-15.02-15.022.993.01-3.32-2.991.7341.822

39/10/200911:20:581.882-1.885-0.951.0258.361.852.366.74.82.41992.32258.5-90.36-82.11-84.50-84.3514.9014.96-15.01-15.012.953.08-2.77-3.081.7131.76613krads

49/10/200911:21:131.887-1.891-1.091.0665.567.859.473.35.40.02042.62412.6-90.28-82.15-83.78-84.3514.9014.96-15.01-15.012.953.01-2.77-3.081.6981.725

59/10/200911:34:572.524-2.525-19.611.26120.1125.5105.1123.214.39.0>1257.1A-82.30-60.98 20krads

69/10/200911:35:132.514-2.512-19.781.26129.8135.1114.8131.616.810.1>1296.8A-82.30-60.88

79/10/200916:29:332.063-2.071-5.511.09110.5113.597.3111.713.27.7>1818.0-86.23-82.11-71.01-84.1814.3614.75-15.01-15.012.953.26-2.70-3.301.5601.787Back at SSL (PSRR stop on fail fixed)

89/10/200916:29:442.080-2.091-5.711.09119.5122.5106.9123.213.24.8>2039.9-86.61-82.30-70.74-84.2414.3414.74-15.01-15.012.913.10-2.64-3.271.5821.728

99/11/200911:54:131.961-1.958-2.311.07108.1111.197.3111.712.05.91876.81620.7-88.30-82.37-77.72-84.5814.8014.96-15.02-15.022.933.08-2.74-3.101.6131.790Next day (20C anneal)

109/11/200911:54:231.977-1.972-2.611.09125.5130.9115.3132.711.44.21410.42222.6-88.47-82.68-77.01-84.7014.7814.96-15.02-15.022.933.08-2.76-3.081.6241.701

119/21/200915:22:231.477-1.4770.490.9116.218.015.627.00.0-3.55848.17007.1-92.48-81.90-94.23-85.0214.7814.78-15.02-15.022.973.06-2.97-2.951.7651.793168h 100C Anneal

129/21/200915:22:331.476-1.4820.490.9917.419.217.430.00.0-4.29734.66790.6-92.54-81.96-94.23-85.0214.7814.78-15.01-15.023.013.04-2.93-2.951.6951.680
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GBWP 1, 

MHz

GBWP 2, 

MHzTest

Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

2.048-2.058-4.424-0.28138.7651.0335.8056.423.190.995408.62827.8-87.93-91.52-79.63-93.4612.6214.91-15.02-15.022.962.97-2.79-3.041.6511.771

STDDEV

0.4640.4735.4480.02434.3338.3130.1933.844.484.883088.92086.24.560.3412.820.573.500.100.000.000.030.030.190.140.0490.050

18/31/200918:34:051.513-1.5150.296-0.2641.802.703.6010.50-0.69-1.268359.07989.9-92.39-92.03-92.98-94.3815.0014.99-15.02-15.023.012.99-3.06-2.891.7361.730Pre-rad

28/31/200918:34:171.515-1.5180.306-0.2522.402.704.2013.80-1.14-2.918159.53527.7-92.48-91.98-92.89-94.4215.0014.99-15.02-15.022.992.97-3.04-2.931.6861.707

39/10/200911:21:462.095-2.107-3.99-0.2634.839.031.244.42.4-1.21789.52319.9-87.11-91.56-74.29-93.2414.8414.96-15.01-15.012.952.95-2.70-3.061.6231.76413krads

49/10/200911:21:572.100-2.106-4.23-0.2640.243.237.852.31.2-3.01372.03100.9-87.11-91.21-73.85-93.0814.8314.96-15.01-15.012.952.95-2.74-3.061.5801.779

59/10/200911:35:382.627-2.660A-0.26A88.9A87.7A6.6A1127.6A-91.15A 20krads

69/10/200911:35:522.623-2.661A-0.28A93.7A93.7A7.2A1248.9A-91.13A

79/10/200916:30:072.498-2.505-14.98-0.2977.582.868.481.010.17.7>1832.1-81.32-91.39-63.09-92.985.9914.75-15.01-15.012.932.93-2.52-3.321.6181.795Back at SSL (PSRR stop on fail fixed)

89/10/2009

99/11/200911:54:422.261-2.268-8.56-0.3375.781.768.484.78.44.2>1982.0-83.33-91.61-67.64-93.089.2914.97-15.02-15.022.952.99-2.64-3.131.6091.857Next day (20C anneal)

109/11/200911:54:542.294-2.295-9.05-0.2989.596.181.799.18.43.0>2321.6-83.14-91.15-67.15-92.929.0614.97-15.02-15.022.932.95-2.60-3.101.6621.778

119/21/200915:22:561.499-1.4990.18-0.3112.614.312.625.20.0-3.56127.7>-92.18-91.72-92.36-93.4514.7914.79-15.02-15.022.972.97-2.91-2.931.6961.710168h 100C Anneal

129/21/200915:23:061.501-1.5030.21-0.2914.316.214.328.20.0-5.96643.9>-92.27-91.81-92.42-93.5514.7914.79-15.02-15.022.993.01-2.91-2.911.6461.822


[image: image9.emf]AD822AN Unit F4; Radiation Test

=Outside Min/Max

AD822AN  LDC 0847 =Outside 2.50sigma from average

TestDateTime+Is, mA-Is, mAVos 1, mVVos 2, mV+Ib 1, pA+Ib 2, pA-Ib 1, pA-Ib 2, pAIos 1, pAIos 1, pA

Aol 1, 

V/mV

Aol 2, 

V/mV

CMRR 1, 

dB

CMRR 2, 

dB

PSRR 1, 

dB

PSRR2, 

dB

+Vout 1 

RL=10k, V

+Vout 2 

RL=10k, V

-Vout 1, 

RL=10k, V

-Vout 2, 

RL=10k, V

+Slew 1, 

V/us

+Slew 2, 

V/us

-Slew 1, 

V/us

-Slew 2, 

V/us

GBWP 1, 

MHz

GBWP 2, 

MHzTest

Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

1.783-1.786-2.9960.33483.1390.0275.2192.698.314.442966.53865.6-92.46-92.93-82.78-96.6814.8814.90-15.02-15.022.983.05-2.87-2.911.7211.747

STDDEV

0.2610.2624.3800.04558.4962.4752.0257.027.116.071611.21151.01.560.6910.811.580.130.110.000.010.040.030.130.030.0630.041

18/31/200918:34:481.503-1.505-0.2460.2201.803.302.7011.70-0.18-0.894890.54497.3-91.15-92.54-94.42-94.9715.0114.99-15.02-15.033.043.08-3.06-2.931.8021.745Pre-rad

28/31/200918:35:001.507-1.511-0.2920.2831.803.004.2014.70-0.95-2.844344.8>-91.21-92.54-94.53-94.9715.0114.99-15.02-15.033.043.06-3.04-2.931.8221.809

39/10/200911:22:311.770-1.774-0.780.3665.573.355.873.99.05.42255.24898.3-91.86-92.36-85.96-96.4214.9614.98-15.01-15.022.953.01-2.85-2.911.6541.75113krads

49/10/200911:22:421.777-1.779-0.910.3575.182.869.787.16.63.02099.73119.8-91.26-92.85-85.25-96.5714.9614.97-15.01-15.022.953.06-2.81-2.851.7411.769

59/10/200911:36:142.235-2.238-12.060.36136.9150.2121.3142.916.812.6>2192.5-94.19-92.76-64.79 20krads

69/10/200911:36:242.219-2.226-12.220.36147.8159.8129.8153.719.214.3>2085.5-93.90-92.76-64.68

79/10/200916:30:261.892-1.895-2.930.35121.3130.9109.3127.912.69.01349.84477.6-95.22-92.73-76.06-97.8814.6914.77-15.02-15.022.973.06-2.72-2.911.6771.721Back at SSL (PSRR stop on fail fixed)

89/10/200916:30:381.908-1.910-3.120.36136.9144.2123.7144.213.26.61246.43706.2-94.08-93.97-75.64-98.3514.6814.77-15.01-15.022.953.01-2.72-2.911.6211.805

99/11/200911:55:121.803-1.798-1.310.37123.2132.1112.4134.011.47.21954.35051.1-92.85-93.55-82.45-98.3514.9514.98-15.02-15.032.933.04-2.83-2.931.6911.763Next day (20C anneal)

109/11/200911:55:231.811-1.810-1.460.35142.9152.6131.6155.012.05.41707.14761.8-92.33-94.46-81.85-98.9114.9414.98-15.02-15.032.933.04-2.76-2.931.7251.686

119/21/200915:39:461.491-1.492-0.330.2921.022.819.230.0-0.6-1.75532.6>-90.72-92.24-93.87-95.1314.7914.78-15.02-15.023.013.08-2.97-2.911.7571.703168h 100C Anneal

129/21/200915:39:551.485-1.489-0.290.3523.425.222.837.20.6-4.84284.3>-90.70-92.39-93.90-95.2614.7914.78-15.02-15.023.013.08-2.95-2.871.7241.717


[image: image10.emf]AD822AN Unit F5; Radiation Test

=Outside Min/Max

AD822AN  LDC 0847 =Outside 2.50sigma from average

TestDateTime+Is, mA-Is, mAVos 1, mVVos 2, mV+Ib 1, pA+Ib 2, pA-Ib 1, pA-Ib 2, pAIos 1, pAIos 1, pA

Aol 1, 

V/mV

Aol 2, 

V/mV

CMRR 1, 

dB

CMRR 2, 

dB

PSRR 1, 

dB

PSRR2, 

dB

+Vout 1 

RL=10k, V

+Vout 2 

RL=10k, V

-Vout 1, 

RL=10k, V

-Vout 2, 

RL=10k, V

+Slew 1, 

V/us

+Slew 2, 

V/us

-Slew 1, 

V/us

-Slew 2, 

V/us

GBWP 1, 

MHz

GBWP 2, 

MHzTest

Min

-1.900-2.000-2.000-25.00-25.00-25.00-25.00-20.00-20.00500.0500.0 14.0014.00 2.002.00 1.0001.000

Max

1.9002.0002.00025.0025.0025.0025.0020.0020.00 -70.00-70.00-70.00-70.00 -14.00-14.00 -2.00-2.00

AVG

2.149-2.162-6.062-0.02030.9038.5528.6045.832.15-0.915786.73975.8-92.92-109.48-84.46-124.2512.0014.88-15.01-15.023.273.33-2.86-3.161.7781.827

STDDEV

0.5240.5316.9090.02125.4826.8421.8224.803.473.043179.02709.99.181.3022.156.803.840.110.000.010.070.110.190.170.1140.061

18/31/200918:35:431.502-1.5090.029-0.0432.102.703.3011.10-0.37-1.207153.8>-102.40-110.21-109.11-119.9914.9914.98-15.02-15.023.293.27-3.10-3.041.8381.806Pre-rad

28/31/200918:35:531.506-1.5110.0250.0022.103.003.6013.50-0.75-2.669020.9>-102.59-111.47-109.32-115.5614.9914.98-15.02-15.023.323.27-3.08-2.991.7881.810

39/10/200911:23:142.115-2.127-3.260.0022.224.020.432.41.2-3.02250.36975.3-92.73-109.54-75.29-127.6014.8414.96-15.01-15.013.293.39-2.83-3.101.7211.81513krads

49/10/200911:23:242.112-2.119-3.47-0.0224.627.024.037.20.0-4.21934.74266.5-92.51-108.14-74.89-129.5414.8314.96-15.01-15.013.303.35-2.85-3.171.7881.777

59/10/200911:36:512.730-2.769A-0.05A61.2A65.5A2.4A1510.1A-107.60A 20krads

69/10/200911:37:022.732-2.771A0.00A65.5A67.8A3.0A1613.1A-107.60A

79/10/200916:30:592.654-2.665-16.60-0.0455.258.248.163.15.92.4>2235.6-82.21-108.32-62.02-135.566.3614.74-15.01-15.003.273.40-2.60-3.392.0651.973Back at SSL (PSRR stop on fail fixed)

89/10/200916:31:082.679-2.688-17.200.0061.265.555.270.26.61.7>1800.0-82.08-109.98-61.78-132.035.9814.74-15.01-15.013.083.42-2.65-3.381.7061.849

99/11/200911:55:402.375-2.378-9.82-0.0555.260.049.865.55.91.7>2645.0-84.55-109.98-66.18-124.689.3014.96-15.02-15.023.293.45-2.72-3.321.6421.841Next day (20C anneal)

109/11/200911:55:472.393-2.407-10.320.0064.969.157.678.15.9-1.7>2684.2-84.33-111.21-65.81-122.499.1214.96-15.01-15.023.293.40-2.69-3.311.7681.856

119/21/200915:40:161.491-1.4980.00-0.0210.112.611.421.0-1.2-3.59047.48890.5-102.99-109.98-110.45-116.9714.7814.77-15.01-15.023.303.26-3.06-2.971.7291.774168h 100C Anneal

129/21/200915:40:241.495-1.5010.00-0.0211.413.812.624.6-1.7-5.95312.87137.2-102.79-109.76-109.76-118.0614.7714.77-15.01-15.023.293.08-3.04-2.971.7391.764


Figure 7.  LTS2020  OPAMP  Tester
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