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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

The RBSP EFW IDPU BEB board contains the EMFISIS buffer amplifiers (see figure 1).  These amplifiers takes the Vsphere signal from two opposing boom units and generates the difference signal, which is provided to the EMFISIS instrument.   The inputs and outputs of this amplifiers may be subjected to Deep Dielectric Discharge (DDD) generated in the harnesses to the boom units and EMFISIS.  This test is to verify that the amplifier (and in particular the opamp) can survive in the DDD environment of the RBSP mission, as described in reference [2], without additional protection (such as C4 in Figure 1).  The DDD model for discharges from insulators onto signals includes a 3pF capacitor charged to 900V, discharging to the signal via 1500ohm (see figure 2 extracted from reference 2).  A typical number of discharges over the life of the mission is ~1000.
The candidate opamp used in the EMFISIS buffer amplifier is the HA5127/883 (see Appendix A for a datasheet).  This is a bipolar opamp with an ESD rating of 2,000V, so we expect it will survive DDD events.
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Figure 1.  EMFISIS buffer schematic
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Figure 2.  DDD model (from insulator) – from ref 2 fig 3.1.1-1 a. 

1 Test Procedure
The plan is to verify that the HA5127 opamp is immune to damage from DDD events in the harness.  This shall be done by generating simulated discharges into the input and output pins of an HA5127/883 opamp from the potential flight lot (HA7-5127/883, D/C H0231AE).  The HA5127 is tested in a ZIF socket with bypass capacitors on the power supply lines to a ground reference for the DDD event simulator (Figure 4).  The bypass capacitors are equivalent to what is on the flight preamp, to provide a similar transient current flow.  The HA5127 is tested both biased (+/-10V, as for flight) and unbiased.  No other parts or harness is attached to the HA5127; these other parts will tend to mitigate the transient currents, so testing without them is considered worst case.  Testing will be done at +1500V and -1500V (>50% margin over the DDD event model). 
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  Figure 4.  HA5127 Test Socket

1.1 DDD Tester
A custom DDD tester was developed at SSL.  It generates a series of simulated DDD pulses of programmable voltage.  Figure 5 is a schematic of the tester.  Note that it has 10pF capacitance to provide margin on the test, and to reduce the effects of stray capacitance in the tester.  In addition, a HV supply, a pulse generator (to run the relay) and a counter were used as shown in Fig 6.   The unit was calibrated against capacitive and resistive loads to verify performance.
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Figure 5.  DDD Tester schematic
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Figure 6.  DDD Test setup

1.2 Opamp Characterization

Prior to DDD testing and between DDD tests the HA5127 was 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 was measured between measurements of the DDD test device to verify that any change is not a result of a change in the LTS2020.  All testing was done at room temperature.
2 Test Results
2.1 Unit 1.
Prior to exposure the part showed better than typical characteristics for an HA5127.  This part was not exposed to DDD, but was used as the control to verify the test station operation between measurements of parts exposed to the DDD tester.  Results are shown in Appendix B.  Note that tests1-16 were used to adjust up the opamp tester (values marked ‘A’ result from instabilities in the test circuit which were solved by adding a 100pF capacitor between –IN and OUT as called out in the opamp datasheet).  Measurements highlighted are tester transients.
2.2 Unit 2.

Tests were performed first unbiased then biased at +/-10V.  ~1000 DDD pulses of +1500V and -1500V were applied to each of the –IN (pin 2), +In (pin 3) and OUT (pin 6) signals.   The opamp was characterized between each set of tests, as shown in Appendix C.  No changes in the opamp performance was seen.
The part in this configuration is considered qualified for flight
Appendix A – HA5127/883 Data Sheet
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Appendix B -  HA5127 Unit 01 (Control) Test Results

[image: image11.emf]HA5127/883 Unit 1 DDD Test

(Control)

TestDateTime+Is, uA-Is, uAVos, mVIOS, nA

Ib AVG, 

nAAol, V/mV

CMRR, 

dB

PSRR, 

dB

+Vout 

RL=2k, V

-Vout, 

RL=2k, V+Iout, mA-Iout, mA

+Slew, 

V/us

-Slew, 

V/us

GBWP, 

MHzVoltsPinPulsesNotes

Min

-4.000-0.1000-75.00-80.00 -11.5016.507.005.000

Max

4.0000.100075.0080.00700.0-100.00-86.0011.50 -16.50-7.00

19/30/200812:35:593.345-3.351AA4.12AAA13.24-13.9844.08-41.13A>28.496Cs=4.7pFAdjust tester

29/30/200812:37:113.353-3.362AA3.99AAA13.25-13.9843.73-40.81A>27.008Cs=10pF

39/30/200812:38:153.366-3.362AA3.83AAA13.26-13.9843.41-40.53A>30.405Cs=15pF?

49/30/200812:40:373.378-3.378AA3.97AAA13.25-13.9843.76-40.90A>25.149Cs=22pF

59/30/200812:41:133.236-3.244AA3.932302.5AA13.25-13.9843.46-40.65A>23.821Cs=39pF

69/30/200812:46:333.233-3.240AA4.051966.8AA13.24-13.9843.74-40.88A>20.141Cs=68pF

79/30/200812:54:403.232-3.2400.0392-3.444.072142.1-144.60-152.5113.24-13.9843.66-40.76A>5.736Cs=470pF

89/30/200812:55:223.236-3.2470.0366-3.553.962184.7-158.50-146.4913.25-13.9843.48-40.50A>10.254Cs=220pF

99/30/200812:56:273.240-3.2410.0322-3.753.962242.1-150.20-146.4913.25-13.9843.35-40.50A>16.487Cs=100pF

109/30/200812:58:503.240-3.243AA4.012253.6AA13.25-13.9843.46-40.53A>22.347Cs=68pF

119/30/200814:42:563.239-3.2420.0424-3.874.012166.3-146.50A13.45-13.9843.56-40.56A>16.854Cs=100pF installed

129/30/200814:46:283.242-3.2470.0458-3.773.862278.6-150.90A13.46-13.9943.21-40.21A>17.395

139/30/200814:55:143.240-3.2470.0467-3.694.642187.9-149.00-159.1313.46-13.9843.05-40.08A>16.539Change PSRR test to large voltage range

149/30/200815:39:143.242-3.2480.0481-3.843.832194.1-149.00-153.1113.46-13.9843.20-40.1814.16-12.0416.672Chage slew rate to open loop

159/30/200815:43:503.242-3.2540.0432-3.793.782201.9-158.50-146.0713.46-13.9942.98-40.0815.01-12.7317.037

169/30/200815:45:063.244-3.2560.0415-3.803.722115.6-154.40-151.1713.47-13.9942.88-39.9024.52-13.8716.953

179/30/200817:45:143.238-3.2470.0441-3.693.732035.8-172.50-151.1713.46-14.0043.10-40.1514.06-12.1117.452Control for Unit 2 DDD tests

189/30/200818:17:363.241-3.2470.0472-3.673.781968.1-152.50-153.1113.46-14.0043.16-40.2013.77-11.6917.224

1910/1/20089:56:353.232-3.2350.0452-3.804.172125.9-150.20-147.0913.24-13.9843.94-41.0512.11-13.0616.782

2010/1/200810:25:493.237-3.2470.0437-3.793.922214.6-141.90-165.1513.24-13.9843.26-40.3612.57-11.1716.385

2110/1/200811:16:023.247-3.2510.0466-3.893.822177.0-155.60-149.5913.45-13.9843.05-40.0814.68-12.4916.707

2210/1/200812:18:553.242-3.2490.0479-3.843.962140.7-172.50-149.5913.45-13.9843.43-40.4812.19-11.9017.328

2310/1/200812:54:473.244-3.2510.0450-3.743.742071.5-1000.00-145.1513.46-13.9842.95-39.9324.52-13.5916.992

2410/1/200813:10:363.241-3.2470.0460-3.743.922507.0-152.50-146.0713.44-13.9843.53-40.5311.76-11.8316.818

2510/1/200816:42:053.244-3.2500.0475-3.693.682270.2-147.40-155.6113.46-13.9842.96-40.0015.47-13.1416.645

2610/1/200817:18:383.243-3.2510.0473-3.703.702013.2-166.50-1000.0013.46-13.9842.88-40.0124.52-13.2316.936

2710/1/200817:57:083.242-3.2520.0441-3.643.702278.6-143.90-159.1313.47-13.9942.95-40.0515.47-12.9716.920

2810/2/200814:35:153.242-3.2420.0497-3.643.962114.2-150.90-155.6113.45-13.9843.61-40.7112.11-12.8916.764

2910/2/200815:04:183.245-3.2500.0443-3.593.682203.5-144.90-165.1513.46-13.9943.01-40.0515.12-12.6516.925

3010/2/200815:41:353.247-3.2530.0425-3.593.672339.3-144.90-151.1713.46-13.9943.01-40.0615.01-12.7316.764

3110/2/200816:19:353.239-3.2480.0495-3.593.852360.8-147.90-165.1513.45-13.9943.56-40.6012.11-12.8916.823

3210/2/200817:10:533.245-3.2530.0471-3.453.582285.4-147.90-1000.0013.46-13.9942.96-39.9615.71-13.3216.552

DDD

 

Appendix C -  HA5127 Unit 02 Test Results

[image: image12.emf]HA5127/883 Unit 2 DDD Test

TestDateTime+Is, uA-Is, uAVos, mVIOS, nA

Ib AVG, 

nAAol, V/mV
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+Slew, 
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V/us
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MHzVoltsPinPulsesNotes

Min

-4.000-0.1000-75.00-80.00 -11.5016.507.005.000

Max

4.0000.100075.0080.00700.0-100.00-86.0011.50 -16.50-7.00

19/30/200815:45:273.216-3.2240.015413.46-7.852187.9-142.70-137.9213.45-13.9944.59-41.3111.05-12.7316.821

29/30/200815:45:403.215-3.2270.015313.28-7.832403.2-137.70-137.5513.45-13.9944.39-41.0011.17-12.5716.887

39/30/200817:46:403.217-3.2210.016614.28-7.502057.6-140.30-139.5813.45-14.0044.79-41.4810.93-12.6517.560150021000Unbiased

49/30/200817:48:013.216-3.2270.018913.91-7.492187.9-137.90-139.5813.47-14.0144.14-40.8511.23-12.6517.103

59/30/200818:24:353.215-3.2180.018014.78-7.022224.2-135.90-137.9213.45-14.0044.74-41.4011.05-12.7317.305-150021011Unbiased

69/30/200818:25:073.218-3.2220.016814.64-7.052276.9-137.90-138.7113.46-14.0144.26-41.0011.23-12.6517.266

710/1/20089:55:173.213-3.2180.016914.71-7.221965.6-140.30-142.2313.24-13.9944.91-41.6110.99-12.6516.953

810/1/200810:27:023.220-3.2280.013913.71-6.742187.9-139.60-138.7113.25-13.9944.08-40.8511.05-12.5716.618150031000Unbiased

910/1/200810:40:583.213-3.2230.017113.66-6.782282.0-141.10-137.1913.25-13.9944.01-40.8111.17-12.5717.014

1010/1/200811:18:233.215-3.2230.018013.26-6.332368.1-137.40-136.8513.44-13.9844.54-41.2111.05-12.7317.173-150031000Unbiased

1110/1/200811:19:253.223-3.2270.015513.01-6.252152.6-142.70-137.5513.45-13.9944.08-40.7811.17-12.7316.741

1210/1/200812:20:473.220-3.2250.021713.54-6.432201.9-138.20-140.5413.44-13.9944.73-41.4111.11-12.7317.081150061000Unbiased

1310/1/200812:22:493.220-3.2240.016613.16-6.412371.7-138.20-137.1913.46-13.9944.03-40.6611.11-12.6516.998

1410/1/200812:57:193.218-3.2220.012413.33-6.452166.3-142.10-136.5213.45-13.9944.48-41.2111.11-12.7316.701-150061000Unbiased

1510/1/200812:59:223.222-3.2290.017513.03-6.352092.6-139.40-141.6313.46-13.9943.89-40.5511.23-12.8116.569

1610/1/200816:43:003.222-3.2200.012213.53-6.672245.3-140.00-136.8513.45-13.9944.38-41.0311.11-12.6516.663150021222Biased +/-10V, ~3mA

1710/1/200816:43:343.221-3.2280.016213.21-6.642229.1-143.60-139.5813.45-13.9944.04-40.7111.23-12.5716.358

1810/1/200816:47:213.219-3.2320.012213.08-6.612663.3-141.60-135.9013.46-13.9943.84-40.5111.11-12.8916.756

1910/1/200817:19:153.216-3.2290.017313.86-6.352074.3-141.10-139.5813.45-13.9944.14-40.9011.23-12.7316.936-150021035Biased

2010/1/200817:19:503.224-3.2280.017913.83-6.292092.6-139.60-142.8713.46-13.9943.93-40.7011.30-12.6516.605

2110/1/200817:57:533.216-3.2240.016113.93-6.382261.9-143.00-137.5513.46-14.0044.29-40.9811.23-12.7316.842150031132Biased

2210/1/200817:58:243.220-3.2290.014313.73-6.392205.1-141.40-137.1913.47-14.0044.01-40.7111.23-12.5717.235

2310/2/200814:34:303.223-3.2300.014113.76-6.502222.6-136.00-139.5813.47-14.0043.89-40.6311.23-12.7316.992

2410/2/200815:06:503.221-3.2270.017913.41-6.192362.6-138.50-140.0513.47-14.0043.96-40.6611.23-12.6516.925-150031000Biased

2510/2/200815:07:513.216-3.2260.017913.28-6.152344.6-137.70-141.6313.47-14.0043.84-40.5811.23-12.7317.493

2610/2/200815:42:153.222-3.2290.013313.43-6.252366.2-138.20-136.5213.47-14.0044.08-40.7311.23-12.5717.019150031000Biased

2710/2/200815:43:073.222-3.2300.013913.44-6.222280.3-136.90-139.5813.47-14.0043.89-40.6111.11-12.8117.115

2810/2/200816:19:493.223-3.2300.014013.38-6.292458.9-140.30-135.9013.47-14.0043.99-40.6611.23-12.6516.919150061026Biased

2910/2/200816:20:303.220-3.2240.014913.34-6.272189.4-141.10-136.8513.47-14.0043.86-40.6311.23-12.7316.719

3010/2/200816:32:333.220-3.2300.016613.29-6.272335.7-137.40-142.2313.47-14.0043.88-40.5511.23-12.7316.953

3110/2/200817:13:053.218-3.2260.015013.61-6.312048.0-138.70-144.3213.45-13.9944.19-40.9511.23-12.7317.131-150061032Biased

3210/2/200817:16:153.221-3.2300.016313.44-6.362273.6-138.40-137.5513.46-14.0043.84-40.5611.17-12.7316.855

DDD


Figure 7.  LTS2020  OPAMP  Tester
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