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HA-5127/883

July 1994 Ultra Low Noise, Precision Operational Amplifier

Features

This Circuit is Processed in Accordance to MIL-STD-
883 and is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

High Slew Rate 7Vlus (Min)
Unity Gain Bandwidth 5MHz (Min)
Low Noise Voltage (at 1kHz) . 4.5nVIHz (Max)
Low Offset Voltage. ... . .100puV (Max)
Low Offset Drift With Temperature. ... 1.8uV/°C (Max)
High CMRR 100dB (Min)
High Voltage Gain 700KV/V (Min)

Applications
High Speed Signal Conditioners
Wide Bandwidth Instrumentation Amplifiers
Low Level Transducer Amplifiers
Fast, Low Level Voltage Comparators
Highest Quality Audio Preamplifiers
Pulse/RF Amplifiers

Pinouts

The HA-5127/883 monolithic operational amplifier features
an excellent combination of precision DC and wideband high
speed characteristics. Utilizing the Harris D.I. technology
and advanced processing techniques, this unique design
unites low noise precision instrumentation performance with
high speed, wideband capability.

This amplifier's impressive list of features include low Vg,
wide gain-bandwidth, high open loop gain, and high CMRR.
Additionally, this flexible device operates over a wide supply
range while consuming only 120mW of power.

Using the HA-5127/883 allows designers to minimize errors
while maximizing speed and bandwidth.

This device is ideally suited for low level transducer signal
amplifier circuits. Other applications which can utilize the
HA-5127/883's qualities include instrumentation amplifiers
pulse or RF amplifiers, audio preamplifiers, and signal condi-
tioning circuits.

Ordering Information

PART TEMPERATURE
NUMBER RANGE PACKAGE

HA2-5127/883 -55°C to +125°C

HA4-5127/883 -55°C to +125°C | 20 Lead Ceramic LCC
HA7-5127/883 -55°C to +125°C | 8 Lead CerDIP

HA-5127/883 HA-5127/883 HA-5127/383
(CERDIP) (cLce) (METAL CAN)
TOP VIEW TOP VIEW TOP VIEW

V- (CASE)

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handiing Procedures. Spec Number  511008-883
Copyright © Harris Corporation 1994 3129 Eile Number 3751
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Overview

A Total Ionizing Dose radiation test was performed for the RBSP EFW project on five HA7-5127/883 (Lot Date Code R0840) opamps at National Semiconductor Gamma cell 220 radiation facilities in Santa Clara, CA, on December 8, 2008.   Opamps were tested at 10, 20, 30, 40, and 50 krads (Si), and after 24 and 48 hour room temperature biased anneal, and finally after another 120 hours at 100C biased anneal.   Some parametric changes were seen during test, most of which were reversed by anneal.  All devices were in spec post-anneal.
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 (100mA limit) using the circuit shown in Figure 1.  The 5 parts were radiated simultaneously, and the total supply current was monitored during the test – no significant change was seen.  Radiation test facility records are included in Appendix B, showing dose levels and rates.
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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.  Offset voltage


±0.25% + 5μV

Test 4.  Offset Current


±5% + 25fA

Test 5.  Bias Current

±5% + 25fA

Test 6.  Large Signal Voltage Gain

±1.5% + 1V/mV

Test 7.  Common Mode Rejection Ratio


±0.25% + 0.1dB

Test 8.  Power Supply Rejection Ratio

±0.25% + 1μV/V
Test 9,10.  Output Voltage Swing, 2kohm load

±0.4% + 1mV

Test 11,12.  Output current source/sink

±0.2% + 10μA

Test 13,14.  Slew Rate

±10%

Test 15.  Gain Bandwidth Product.

±10% + 10kHz

Appendix A includes part of the HA5127 data sheet showing the operating limits for comparison.  Note that it was found that a 100pF compensation capacitor was needed between the –IN and OUT pins, to stabilize the part during performance testing.
A control part (unit C) 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.  Bias current is the only parameter that exceeded limits, requiring a range adjustment during the test.

2 Test Results
The units were all in spec prior to radiation dosing.  Some parametric changes were seen, particularly on IOS, IB, and AOL, even after 10krads, but all remained in spec.  The bias currents gradually increased with radiation for all devices, with Unit 3 going out of spec after 20krads, Unit 2 after 30krads, and the rest after 40krads.  The largest bias current seen was 212nA (compared to a limit of 80nA) on Unit 3 after 50krads.  No other parameter (including IOS) exceeded limits on any part up to 50krads, though there were some variations – notably AOL decreased significantly, approaching the lower limit (700 V/mV) for all 5 units after 50krads.
The devices were allowed to anneal for 24 and 48 hours at room temperature.  The parameters gradually returned towards normal, with units 1, 4, 5 in spec after 24 hours, and all but unit 3 in spec after 48 hours.  After another 120 hours of anneal at 100C all devices were well within spec, with the larges bias current being 22nA (compared to a pre-dose level of ~8nA and a limit of ~80nA).  AOL also recovered to ~1900 V/mV, compared to pre-radiation levels of ~2800V/mV and a lower limit of 700 V/mV.

Detailed measurement results are presented in Appendix C.  
Appendix A – HA5127/883 Data Sheet
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Appendix B.  Radiation Facility Records

[image: image7.emf]

[image: image8.emf]

Appendix C -  HA5127 Test Results
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Min

-4.000-0.1000-75.00-80.00700.0 11.5016.507.0005.000

Max

4.0000.100075.0080.00-100.00-86.00-11.50-16.50-7.000

AVG

3.05-3.05-0.01-8.005.482417.00-137.93-139.3913.34-13.9744.30-40.6912.68-11.9516.78

STDDEV

0.010.010.000.180.09138.163.452.520.120.000.420.451.250.480.23

112/5/200813:06:363.050-3.058-0.0049-7.845.582276.9-137.10-142.8713.44-13.9744.11-40.5311.109-12.11316.532Pre-radiation test @ SSL

212/5/200813:07:453.052-3.061-0.0067-7.895.502405.1-142.10-136.8513.45-13.9743.81-40.1312.260-11.23316.623

312/8/200811:57:023.043-3.046-0.0153-8.245.372606.9-138.70-138.7113.23-13.9744.68-41.1113.586-12.18616.937Pre-radiation test @ National

412/8/200811:57:543.041-3.049-0.0125-8.045.452379.1-133.80-139.1313.23-13.9744.61-41.0013.772-12.26017.014

512/8/200812:08:483.045-3.052-0.0098-8.025.272519.3-136.80-140.0513.23-13.9744.44-40.8513.678-12.18617.058Post 10 krad test

612/8/200812:09:013.045-3.051-0.0114-7.845.382486.8-135.20-136.5213.23-13.9744.38-40.8014.465-12.18616.975

712/8/200812:16:133.045-3.056-0.0127-7.925.252478.7-137.20-137.1913.24-13.9644.33-40.7514.677-12.26016.597Post 20 krad test

812/8/200812:16:203.046-3.052-0.0130-7.725.482297.3-135.70-139.5813.24-13.9644.19-40.5515.587-12.33616.970

912/8/200812:23:073.045-3.054-0.0109-7.875.252420.2-138.20-141.6313.24-13.9744.21-40.6615.587-12.18616.589Post 30 krad test

1012/8/200812:23:123.049-3.055-0.0103-7.865.522490.8-136.30-138.3013.24-13.9844.04-40.5010.928-11.96816.785

1112/8/200812:27:223.048-3.050-0.0099-8.045.202462.9-134.90-139.1313.23-13.9744.28-40.7814.570-12.18617.149Change Ib range to +/-200nA

1212/8/200812:27:373.048-3.053-0.0112-7.775.302585.0-135.20-136.2113.23-13.9744.21-40.6310.928-12.18616.371

1312/8/200812:31:173.047-3.057-0.0072-8.025.202405.1-138.20-142.8713.23-13.9844.09-40.5510.987-12.04016.920Post 40 krad test

1412/8/200812:31:253.052-3.055-0.0106-7.715.302429.8-135.90-138.3013.24-13.9843.96-40.3810.695-11.69016.663

1512/8/200812:37:183.050-3.057-0.0100-8.025.202350.0-138.40-140.5413.24-13.9844.08-40.5010.987-12.11316.749Post 50 krad test

1612/8/200812:37:243.047-3.054-0.0090-7.865.202580.6-133.60-140.5413.24-13.9843.84-40.3510.928-11.29616.719

1712/8/200817:25:463.048-3.059-0.0125-7.724.922576.3-139.60-137.5513.24-13.9743.88-40.4110.869-11.62316.864Back at SSL, start powered anneal

1812/8/200817:26:163.048-3.058-0.0105-7.724.962460.9-137.10-141.6313.24-13.9743.79-40.3111.296-10.58316.657

1912/8/200817:30:353.050-3.057-0.0123-7.694.802482.7-138.70-138.3013.25-13.9743.79-40.2611.296-10.58316.931Change Ib range to +/-200nA

2012/8/200817:30:453.050-3.058-0.0117-7.375.002435.6-133.30-139.5813.25-13.9743.63-40.1512.336-11.29616.920

2112/9/200813:01:463.056-3.064-0.0074-7.745.302490.8-135.20-137.5513.46-13.9843.30-39.6815.832-13.96316.84324 hour room temp anneal

2212/9/200813:01:563.056-3.065-0.0097-7.745.102263.5-137.50-137.5513.47-13.9843.18-39.4815.467-15.11816.583

2312/10/200816:34:103.058-3.061-0.0146-6.055.301945.7-134.30-135.3213.45-13.9743.71-40.1512.412-11.55617.25648 hour room temp anneal (24 more)

2412/10/200816:35:093.057-3.061-0.0114-6.045.201650.3-130.00-132.2813.46-13.9743.35-39.8115.005-13.31617.138

2512/15/200814:43:313.056-3.061-0.0116-7.915.602507.0-138.00-135.6113.46-13.9843.73-40.1112.489-11.42416.763Post 120hr 100C anneal (168 total)

2612/15/200814:43:483.053-3.054-0.0077-7.865.502546.5-136.50-139.5813.46-13.9843.63-39.9813.316-12.26016.741
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-4.000-0.1000-75.00-80.00700.0 11.5016.507.0005.000

Max

4.0000.100075.0080.00-100.00-86.00-11.50-16.50-7.000

AVG

2.72-2.730.01-5.443.332905.05-153.45-142.1313.35-13.9640.38-35.3012.65-10.6515.82

STDDEV

0.000.000.000.120.0662.563.392.090.120.000.100.130.110.050.21

112/5/200813:10:542.722-2.7260.0128-5.323.372904.7-151.70-142.2313.45-13.9640.45-35.3012.646-10.63915.846Pre-radiation test @ SSL

212/5/200813:11:112.724-2.7290.0142-5.343.302992.3-155.60-139.1313.46-13.9740.23-35.1212.807-10.69516.092

312/8/200811:58:162.716-2.7240.0140-5.543.402874.9-156.90-143.5713.25-13.9640.45-35.4412.567-10.58315.613Pre-radiation test @ National

412/8/200811:58:282.716-2.7210.0119-5.543.262848.3-149.60-143.5713.25-13.9640.40-35.3512.567-10.69515.722

512/8/200812:09:312.703-2.7100.0173-9.4222.681762.8-150.90-165.1513.24-13.9640.05-34.6010.207-10.31115.859Post 10 krad test

612/8/200812:09:412.707-2.7100.0136-9.4622.261784.3-166.50-159.1313.24-13.9639.95-34.5710.364-10.25916.139

712/8/200812:16:542.695-2.7030.0136-11.9148.461291.4-143.00-143.5713.24-13.9639.70-33.7010.259-10.25915.706Post 20 krad test

812/8/200812:17:042.697-2.7030.0171-11.6148.321290.9-139.80-142.2313.24-13.9639.62-33.8210.259-10.25915.592

912/8/200812:23:352.688-2.6880.0143-15.7877.981026.1-143.60-139.5813.23-13.9539.58-33.2410.104-10.41815.664Post 30 krad test

1012/8/200812:23:452.687-2.6910.0148-15.6477.281062.9-138.90-137.9213.24-13.9539.52-33.2510.155-10.36415.685

1112/8/200812:31:452.677-2.6850.0106-16.81108.50960.7-140.90-133.3313.23-13.9539.40-32.4510.155-10.36415.780Post 40 krad test, Ib range to +/-200nA

1212/8/200812:31:562.680-2.6840.0123-16.56107.70929.1-146.10-132.9013.23-13.9539.35-32.5010.054-10.41816.003

1312/8/200812:37:532.670-2.6740.0121-18.66141.30801.3-140.30-133.7913.23-13.9539.28-31.7110.104-10.41815.346Post 50 krad test

1412/8/200812:37:592.672-2.6790.0109-18.53140.60819.9-145.70-133.3313.23-13.9539.18-31.8110.104-10.52715.707

1512/8/200817:28:092.672-2.6810.0094-19.11129.60827.1-141.40-132.0913.24-13.9439.30-31.9610.104-10.41815.514Back at SSL, start powered anneal

1612/8/200817:28:302.676-2.6800.0099-19.40129.30835.4-140.30-132.4813.24-13.9539.18-32.0210.104-10.31115.817

1712/9/200813:02:422.692-2.6950.0135-14.9176.001160.8-144.90-137.1913.43-13.9539.75-33.2010.155-10.52715.85424 hour room temp anneal

1812/9/200813:02:502.692-2.6980.0132-14.7475.601115.8-143.90-140.0513.43-13.9539.57-33.1210.207-10.47215.685

1912/10/200816:35:272.697-2.7060.0143-12.2365.501323.1-134.40-137.9213.43-13.9539.50-33.2710.311-10.47215.83948 hour room temp anneal

2012/10/200816:35:372.697-2.7010.0174-12.1965.401184.5-145.70-135.6113.44-13.9539.35-33.1410.364-10.58316.046

2112/15/200814:44:152.720-2.7240.0137-8.3111.601987.2-149.00-142.8713.48-13.9739.22-33.7710.527-10.41815.759Post 120hr 100C anneal (168 total)

2212/15/200814:44:392.719-2.7250.0143-8.4911.501901.2-147.90-148.2513.48-13.9739.13-33.6910.527-10.41815.834
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2.82-2.830.020.023.472916.55-143.85-147.8913.41-13.9839.94-34.9510.38-12.8716.24

STDDEV

0.000.010.000.190.07165.753.332.420.120.000.320.370.190.240.18

112/5/200813:12:482.821-2.8300.02390.203.582729.5-141.90-148.2513.50-13.9840.16-35.0910.104-13.22816.303Pre-radiation test @ SSL

212/5/200813:15:302.827-2.8380.02490.153.422888.4-148.40-146.0713.52-13.9839.47-34.3910.472-12.80715.968

312/8/200811:58:512.821-2.8220.0227-0.183.433132.5-144.20-146.0713.31-13.9840.06-35.2010.527-12.72616.315Pre-radiation test @ National

412/8/200811:59:012.820-2.8240.0263-0.103.452915.8-140.90-151.1713.31-13.9840.08-35.1010.418-12.72616.378

512/8/200812:10:052.807-2.8120.03082.0325.571734.0-158.50-137.5513.26-13.9639.95-34.6711.233-11.04816.217Post 10 krad test

612/8/200812:10:132.810-2.8150.03032.0025.281755.8-154.40-134.2713.27-13.9639.81-34.6011.296-11.10915.696

712/8/200812:17:242.801-2.8060.02866.8554.811336.3-150.20-132.2813.25-13.9639.47-33.9910.869-11.10916.119Post 20 krad test

812/8/200812:17:312.800-2.8070.02936.6454.291325.3-155.60-132.0913.25-13.9639.45-33.9210.928-11.04816.119

912/8/200812:24:042.790-2.7920.03045.7087.241052.4-155.60-130.6713.24-13.9539.40-33.5210.810-10.92816.636Post 30 krad test

1012/8/200812:24:142.790-2.7990.02786.1986.571053.5-1000.00-130.1913.24-13.9539.32-33.5210.869-10.92816.244

1112/8/200812:32:182.782-2.7870.02787.67120.70903.7-160.50-129.1613.23-13.9539.22-32.9410.639-10.86915.911Post 40 krad test, Ib range to +/-200nA

1212/8/200812:32:292.783-2.7890.03097.66120.40940.1-172.50-129.4413.24-13.9539.13-33.0010.527-10.81015.954

1312/8/200812:38:172.776-2.7810.02678.76154.00815.5-143.90-127.3113.23-13.9539.02-32.4010.527-10.92816.378Post 50 krad test

1412/8/200812:38:242.777-2.7790.02729.54153.30848.6-149.60-127.4213.23-13.9538.93-32.4910.639-10.92816.125

1512/8/200817:29:032.774-2.7790.02539.76142.70820.1-155.60-127.5313.24-13.9539.05-32.5910.583-10.92816.096Back at SSL, start powered anneal

1612/8/200817:29:082.778-2.7820.02789.76142.70816.4-141.40-127.4213.24-13.9538.90-32.5410.583-10.92815.608

1712/9/200813:03:142.795-2.8030.02987.5181.501157.7-149.60-130.6713.44-13.9539.33-33.3410.928-10.86916.33524 hour room temp anneal

1812/9/200813:03:212.796-2.8040.02807.7181.101128.0-172.50-131.0013.44-13.9539.23-33.2710.987-10.92815.865

1912/10/200816:35:502.801-2.8080.030910.2471.301171.9-149.60-129.3013.44-13.9539.13-33.4011.048-11.04816.02948 hour room temp anneal

2012/10/200816:35:572.803-2.8100.027510.1170.901249.4-142.70-134.5213.45-13.9539.03-33.2511.048-11.04816.212

2112/15/200814:44:562.824-2.8320.01843.9913.301982.0-136.40-142.8713.50-13.9738.83-33.6411.360-11.04816.410Post 120hr 100C anneal (168 total)

2212/15/200814:45:062.826-2.8340.01914.0213.201976.9-141.40-137.5513.50-13.9738.77-33.5711.233-11.04815.986
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-4.000-0.1000-75.00-80.00700.0 11.5016.507.0005.000

Max

4.0000.100075.0080.00-100.00-86.00-11.50-16.50-7.000

AVG

2.89-2.900.01-9.328.562649.80-139.03-151.9313.38-13.9739.37-35.3313.77-11.1716.21

STDDEV

0.000.000.000.110.06217.032.639.250.110.000.100.080.130.000.19

112/5/200813:21:082.890-2.8970.0114-9.318.642390.2-140.00-151.1713.48-13.9739.50-35.4513.963-11.17116.303Pre-radiation test @ SSL

212/5/200813:21:202.892-2.9000.0072-9.168.512651.8-135.40-165.1513.48-13.9739.32-35.2713.678-11.17116.415

312/8/200811:59:222.885-2.8930.0065-9.428.562635.9-141.60-147.0913.28-13.9739.37-35.2913.772-11.17115.986Pre-radiation test @ National

412/8/200811:59:302.887-2.8970.0070-9.378.532921.3-139.10-144.3213.29-13.9739.27-35.3013.678-11.17116.119

512/8/200812:10:292.871-2.8740.0135-18.6139.311469.0-145.30-136.5213.24-13.9539.18-34.8410.639-10.92815.942Post 10 krad test

612/8/200812:10:382.870-2.8750.0112-18.7539.351575.1-141.10-135.3213.24-13.9539.10-34.8210.695-10.98716.255

712/8/200812:17:502.858-2.8610.0107-24.3882.021147.8-158.50-132.2813.22-13.9438.93-34.2210.472-11.10916.104Post 20 krad test

812/8/200812:18:052.858-2.8610.0139-24.5581.011137.6-1000.00-132.0913.23-13.9538.87-34.1910.527-10.98715.800

912/8/200812:28:012.843-2.8470.0132-30.07123.90938.4-143.60-130.6713.21-13.9438.75-33.7510.364-11.04815.461Post 30 krad test; Ib range =+/-200nA

1012/8/200812:28:122.847-2.8540.0122-30.91123.30974.4-142.70-130.0313.22-13.9438.65-33.7510.311-10.92816.244

1112/8/200812:32:492.830-2.8390.0160-33.62169.20816.2-172.50-128.7613.21-13.9438.48-33.0010.364-10.92815.822Post 40 krad test

1212/8/200812:32:582.835-2.8440.0171-33.97168.10802.3-158.50-127.8813.21-13.9438.42-33.0210.364-10.81015.499

1312/8/200812:38:422.823-2.8340.0162-35.38212.60718.6-158.50-128.0013.20-13.9438.30-32.3410.259-8.48415.762Post 50 krad test

1412/8/200812:38:492.829-2.8300.0162-35.41211.40722.8-150.20-128.7613.21-13.9338.22-32.3910.259-8.63015.514

1512/8/200817:29:292.828-2.8330.0171-33.07197.70719.4-146.50-128.3713.21-13.9338.22-32.3910.207-8.66715.494Back at SSL, start powered anneal

1612/8/200817:29:362.832-2.8360.0129-33.31197.50760.9-154.40-127.6513.22-13.9438.13-32.3710.311-8.66716.087

1712/9/200813:03:362.854-2.8600.0106-27.02114.001029.5-1000.00-131.5313.41-13.9338.60-33.4410.418-10.86915.68524 hour room temp anneal

1812/9/200813:03:492.854-2.8640.0116-26.99113.801021.6-150.90-131.5313.42-13.9338.45-33.3210.527-11.04815.764

1912/10/200816:36:092.860-2.8660.0148-22.97101.101001.3-133.80-127.4213.42-13.9438.45-33.4710.583-11.17116.16548 hour room temp anneal

2012/10/200816:36:152.860-2.8670.0136-22.85100.901157.7-150.90-135.9013.42-13.9438.28-33.3410.639-11.36015.826

2112/15/200814:45:292.892-2.8960.0080-15.3621.801836.5-136.70-142.8713.48-13.9638.33-34.0410.869-11.10915.787Post 120hr 100C anneal (168 total)

2212/15/200814:45:372.890-2.8960.0095-15.5921.901914.2-140.90-142.8713.48-13.9638.27-33.9710.869-11.17115.880
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Min

-4.000-0.100-75.00-80.00700.0 11.5016.507.0005.000

Max

4.0000.10075.0080.00-100.00-86.00-11.50-16.50-7.000

AVG

2.75-2.760.02-7.26-3.292879.28-137.45-141.0113.36-13.9840.82-35.5911.20-9.5516.21

STDDEV

0.000.000.000.120.04195.642.342.200.110.010.140.100.700.560.30

112/5/200813:22:032.752-2.7590.021-7.22-3.262606.9-138.40-141.6313.45-13.9741.00-35.7010.472-9.01716.292Pre-radiation test @ SSL

212/5/200813:22:292.753-2.7610.019-7.12-3.263051.7-135.20-140.5413.46-13.9840.70-35.4712.040-10.31116.592

312/8/200811:59:502.747-2.7520.017-7.41-3.312874.9-135.90-143.5713.26-13.9840.86-35.6410.810-9.26615.996Pre-radiation test @ National

412/8/200811:59:592.747-2.7570.020-7.27-3.332983.6-140.30-138.3013.26-13.9740.71-35.5511.490-9.62115.951

512/8/200812:10:562.733-2.7400.019-10.0115.821910.6-141.10-132.0913.24-13.9640.65-34.9710.364-10.47215.942Post 10 krad test

612/8/200812:11:072.735-2.7440.023-9.8615.951711.8-142.40-132.0913.24-13.9640.51-35.0410.364-10.36415.859

712/8/200812:18:292.725-2.7310.023-12.9443.111295.8-144.20-131.1713.24-13.9640.31-34.3010.259-10.41816.096Post 20 krad test

812/8/200812:18:452.726-2.7340.023-12.8142.781267.5-146.10-130.5013.24-13.9540.31-34.3010.259-10.36415.571

912/8/200812:25:172.714-2.7180.023-15.2173.001087.0-141.60-129.4413.23-13.9540.16-33.5710.104-10.47215.779Post 30 krad test

1012/8/200812:25:232.718-2.7210.022-15.1873.001074.4-147.90-128.6313.23-13.9540.10-33.6210.155-10.52715.800

1112/8/200812:33:152.706-2.7060.023-19.16107.80905.0-144.90-128.2513.22-13.9540.06-32.829.954-10.47216.171Post 40 krad test, Ib range to +/-200nA

1212/8/200812:33:232.705-2.7080.023-18.98107.00943.3-142.10-128.0013.22-13.9539.95-32.949.954-10.63915.926

1312/8/200812:39:102.698-2.7020.018-20.08140.10821.4-141.10-127.5313.22-13.9439.85-31.879.856-10.63915.856Post 50 krad test

1412/8/200812:39:152.701-2.7060.024-20.36138.80802.5-143.30-127.6513.22-13.9539.75-32.069.761-10.52715.852

1512/8/200817:29:532.698-2.7060.021-19.68128.00792.0-145.70-127.5313.23-13.9439.65-32.019.905-10.52715.269Back at SSL, start powered anneal

1612/8/200817:29:582.700-2.7080.018-20.26127.60841.9-138.90-127.0913.24-13.9539.57-32.099.856-10.52715.817

1712/9/200813:04:052.723-2.7300.023-16.4670.601138.9-137.70-130.0313.43-13.9540.08-33.3010.155-10.52716.12024 hour room temp anneal

1812/9/200813:04:122.722-2.7300.026-16.6169.901114.9-148.40-129.8813.43-13.9539.93-33.3010.207-10.58315.608

1912/10/200816:36:272.728-2.7350.024-13.8860.601149.1-137.40-127.8813.43-13.9539.93-33.4410.311-10.81015.76448 hour room temp anneal

2012/10/200816:36:342.728-2.7370.026-14.0860.301152.1-138.00-128.6313.44-13.9539.73-33.3510.418-10.75215.897

2112/15/200814:45:492.749-2.7550.029-10.045.302001.4-134.30-142.8713.47-13.9739.88-34.3210.472-10.58316.054Post 120hr 100C anneal (168 total)

2212/15/200814:45:562.750-2.7570.027-9.965.101848.6-136.70-141.6313.47-13.9739.83-34.2210.472-10.58315.782
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Max

4.0000.100075.0080.00-100.00-86.00-11.50-16.50-7.000

AVG

2.68-2.690.033.331.292904.53-139.38-138.8113.36-13.9840.79-35.5912.97-12.7315.89

STDDEV

0.000.000.000.100.13123.472.631.500.110.000.160.120.000.070.21

112/5/200813:22:522.681-2.6880.03053.471.463066.9-140.90-140.5413.45-13.9841.00-35.6912.972-12.72616.110Pre-radiation test @ SSL

212/5/200813:23:062.680-2.6840.02573.251.322858.9-135.70-139.5813.46-13.9840.68-35.4412.972-12.80715.885

312/8/200812:00:192.680-2.6870.02363.291.232773.8-141.60-137.5513.26-13.9840.81-35.6912.972-12.64615.937Pre-radiation test @ National

412/8/200812:00:282.683-2.6860.02363.321.152918.5-139.30-137.5513.26-13.9840.66-35.5412.972-12.72615.614

512/8/200812:11:262.667-2.6710.03197.9616.931672.7-146.90-133.1113.24-13.9740.63-35.079.856-10.15516.010Post 10 krad test

612/8/200812:11:342.667-2.6790.02827.9216.811946.9-145.70-131.3513.25-13.9740.56-35.0210.003-10.15515.802

712/8/200812:19:052.652-2.6580.027710.2944.331280.1-149.00-129.8813.23-13.9640.40-34.409.954-10.20715.929Post 20 krad test

812/8/200812:19:112.657-2.6570.030610.2643.991283.3-155.60-130.5013.23-13.9640.35-34.359.954-10.15515.742

912/8/200812:25:402.646-2.6530.030413.1672.541071.4-1000.00-127.8813.23-13.9540.20-33.709.954-10.20715.571Post 30 krad test

1012/8/200812:25:472.646-2.6520.031213.3671.921085.1-1000.00-128.6313.23-13.9640.11-33.709.905-10.25915.535

1112/8/200812:33:452.637-2.6430.028015.73104.40952.4-149.60-127.0913.23-13.9540.08-32.959.808-10.31116.025Post 40 krad test, Ib range to +/-200nA

1212/8/200812:33:572.641-2.6460.032515.38103.40919.6-149.00-128.7613.23-13.9539.98-33.029.954-10.15515.556

1312/8/200812:39:302.630-2.6370.030919.45136.60834.8-166.50-126.6713.22-13.9539.88-32.049.808-10.31115.649Post 50 krad test

1412/8/200812:39:382.628-2.6400.027719.11135.90839.8-158.50-126.7713.22-13.9539.81-32.199.761-10.31115.607

1512/8/200817:30:152.633-2.6360.026619.16124.90875.9-155.60-126.3613.23-13.9539.66-32.159.856-10.25915.643Back at SSL, start powered anneal

1612/8/200817:30:192.633-2.6420.028218.60124.50833.0-149.00-127.3113.24-13.9539.57-32.249.761-10.25915.622

1712/9/200813:04:272.652-2.6580.033614.0669.601162.1-143.30-129.7313.43-13.9540.05-33.449.905-10.31115.70624 hour room temp anneal

1812/9/200813:04:322.656-2.6600.029514.2169.401138.5-143.30-129.7313.43-13.9539.93-33.349.954-10.25915.756

1912/10/200816:36:482.657-2.6630.029414.8960.501229.0-155.60-130.8313.43-13.9539.96-33.5510.104-10.31115.83748 hour room temp anneal

2012/10/200816:36:552.659-2.6630.031214.8160.101351.0-146.50-136.8513.44-13.9639.76-33.4210.054-10.41815.859

2112/15/200814:46:092.676-2.6800.03188.267.202224.2-134.60-135.0513.47-13.9840.01-34.4510.104-10.25916.385Post 120hr 100C anneal (168 total)

2212/15/200814:46:152.676-2.6830.02887.927.201925.0-134.30-137.1913.47-13.9739.91-34.3410.155-10.31115.819
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Figure 7.  LTS2020  OPAMP  Tester
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