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RADIATION TEST REPORT

PRODUCT: OP470R000C
MASK:
FILE:
DATE CODE:
GAMMA: 0,100K
GAMMA SOURCE: C060
DOSE RATE: 38.86 rad/sec

FACILITIES: Nationa Semiconductor
Santa Clara, Ca

TESTED: 31-Jan-05

The RADTESTSM DATA SERVICE is a compilation of radiation test results on
Analog Devices’ Space grade products. It is designed to assist customers in
selecting the right product for applications where radiation is a consideration.
Many products manufactured by Analog Devices, Inc. have been shown to be
radiation tolerant to most tactical radiation environments, Analog Devices , Inc.
does not make any claim to maintain or guarantee these levels of radiation
tolerance without lot qualification test.

It is the responsibility of the Procuring Activity to screen products from Analog
Devices, Inc. for compliance to Nuclear Hardness Critical Items (HCI)
specifications.

WARNING:

Analog Devices, Inc. does not recommend use of this data to qualify other product grades or
process levels. Analog Devices, Inc. is not responsible and has no liability for any
consequences, and all applicable Warranties are null and void, if any Analog product is
modified in any way or used outside of normal environmental and operating conditions, including
the parameters specified in the corresponding data sheet. Analog Devices does not guarantee
that wafer manufacturing is the same for all process levels.

ANALOG
DEVICES
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T#1 | ISY+ @ 15V mA T#2 |ISY-@15V| mA T#3 VOSA uv
SN 0K 100K SN 0K 100K SN 0K 100K
1 7.719 7.743 1 -7.720 -7.719 1 -114.214 -113.598
2 7.842 7.368 2 -7.851 -7.386 2 6.058 -36.437
3 8.118 7.622 3 -8.107 -7.623 3 71.216 40.240
4 7.626 7.188 4 -7.621 -7.185 4 -9.062 -48.663
5 7.854 7.397 5 -7.853 -7.405 5 -78.745 -115.893
min 7.626 7.188 min -8.107 -7.623 min -78.745 -115.893
max 8.118 7.622 max -7.621 -7.185 max 71.216 40.240
stdev 0.201 0.178 stdev 0.199 0.179 stdev 61.546 63.994
average 7.860 7.394 average -7.858 -7.400 average -2.633 -40.188
+3S 8.464 7.928 +3S -7.262 -6.863 +3S 182.004 151.795
-3 7.256 6.860 -3 -8.454 -7.937 -3 -187.270 -232.171
9.000 0.000 250.000
8.000 -1.000 OK 100K 200.000
7000 2000 150.000
6,000 3000 . 100.000
: 50.000
5.000 4,000 - 0,000
4.000 -5.000 - -50.000 K
3.000
6.000 - -100.000
2.000 2000 -150.000
1.000 o -200.000
0.000 -8.000 -250.000
0K 100K | -9.000 -300.000
T#H4 VOSB uv T#5 VOSC uv T#6 VOSD uv
SN 0K 100K SN 0K 100K SN 0K 100K
1 43.330 43.681 1 41871 | -41.375 1 -60.916 -60.996
2 -94.607 -135.577 2 -17.045 | -50.299 2 12.350 -21.310
3 -75.886 -110.350 3 -35430 | -68.831 3 -99.310 -126.500
4 47.840 11.579 4 -22.124 | -59.585 4 -44.966 -74.078
5 59.971 24.744 5 -23.458 | -51.516 5 2.216 -24.991
min -94.607 -135577 |  min -35430 | -68.831 min -99.310 -126.500
max 59.971 24.744 max -17.045 | -50.299 max 12.350 -21.310
stdev 80.854 82.303 stdev 7.784 8,571 stdev 51.107 49.434
average -15.671 -52.401 | average -24.514 -57.558 | average -32.428 -61.720
+3S 226.891 194.507 +3S -1.162 -31.845 +3S 120.893 86.582
-3 -258.232 | -299.309 | -3S -47.866 | -83.271 -3 -185.748 -210.022
300.000 0.000 150.000
0 100K
200.000 -10.000 100.000
100.000 -20.000 50.000
0.000 30.000 0000
0 K -50.000 100K
-100.000 -40.000
-100.000
-200.000 -50.000 150.000
-300.000 -60.000 -200.000
-400.000 -70.000 -250.000
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TH#T IB+ A nA T#8 IB- A nA T#9 IB+B nA
SN 0K 100K SN 0K 100K SN 0K 100K
1 6.267 6.300 1 6.299 6.328 1 6.589 6.658
2 6.543 283.592 2 5.157 299.897 2 5.314 272.996
3 8.546 298.058 3 5.836 313.582 3 6.691 291.259
4 6.212 257.803 4 5.009 273.485 4 6.261 256.735
5 8.180 260.890 5 6.968 278.973 5 5.966 256.123
min 6.212 257.803 min 5.009 273.485 min 5.314 256.123
max 8.546 298.058 max 6.968 313.582 max 6.691 291.259
stdev 1.164 19.151 stdev 0.893 18.615 stdev 0.578 16.607
average 7.370 275.086 | average 5.743 291.484 | average 6.058 269.278
+3S 10.862 332.539 +3S 8.421 347.330 +3S 7.793 319.099
-3S 3.879 217.632 -3S 3.064 235.638 -3S 4.323 219.458
350.000 350.000 -
300.000 300.000
250.000 250.000
200.000 200.000
150.000 150.000
100.000 100.000
50.000 50.000
0.000 0.000
0K 100K 0K 100K 0K 100K
T# 10 IB- B nA T#11 IB+C nA T#12 IB-C nA
SN 0K 100K SN 0K 100K SN 0K 100K
1 5.726 5.746 1 4.505 4541 1 5.105 5.158
2 4.639 298.495 2 4.307 281.934 2 4.842 305.436
3 6.204 315.988 3 6.023 300.205 3 6.940 327.835
4 5.065 274.228 4 4.055 252.113 4 5.138 274.332
5 5.629 276.725 5 3.895 255.850 5 5.726 282.398
min 4.639 274.228 min 3.895 252.113 min 4.842 274.332
max 6.204 315.988 max 6.023 300.205 max 6.940 327.835
stdev 0.680 19.707 stdev 0.983 22.726 stdev 0.928 24.139
average 5.384 291.359 | average 4570 272526 | average 5.662 297.500
+3S 7.426 350.481 +3S 7.520 340.704 +3S 8.446 369.916
-3S 3.343 232.237 -3S 1.620 204.347 -3S 2.877 225.084
400.000
350.000
300.000
250.000
200.000
150.000
100.000
50.000
0.000
OK 100K 0K 100K 0K 100K
T#13 IB+ D nA T#14 IB-D nA T# 15 IOSA nA
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SN oK 100K SN oK 100K SN oK 100K
1 5.674 5.730 1 7.042 7.075 1 -0.031 -0.028
2 5.076 284.665 2 5.774 305.122 2 1.386 -16.305
3 5.189 301.093 3 6.492 326.622 3 2.710 -15.524
4 4.657 256.639 4 6.551 281.754 4 1.203 -15.682
5 5.810 262.594 5 6.778 289.186 5 1.212 -18.083
min 4.657 256.639 min 5.774 281.754 min 1.203 -18.083
max 5.810 301.093 max 6.778 326.622 max 2.710 -15.524
stdev 0.477 20.486 stdev 0.434 19.858 stdev 0.726 1.173
average 5.183 276.248 | average 6.399 300.671 | average 1.628 -16.399
+3S 6.613 337.707 +3S 7.702 360.245 +3S 3.807 -12.881
-3S 3.753 214.789 -3S 5.096 241.097 -3S -0.551 -19.916
400.000 - 400.000 - 5.000
350.000 350.000 k
0.000
300.000 300.000 100K
250.000 250.000 -5.000
200.000 200.000
-10.000
150.000 150.000
100.000 100.000 -15.000
50.000 50.000 -20.000
0.000 0.000
0K 100K 0K 100K -25.000
T# 16 10SB nA T# 17 I0SC nA T# 18 I0SD nA
SN oK 100K SN oK 100K SN 0K 100K
1 0.864 0.912 1 -0.600 -0.617 1 -1.368 -1.345
2 0.675 -25.499 2 -0.536 -23.503 2 -0.698 -20.457
3 0.487 -24.729 3 -0.918 -27.630 3 -1.302 -25.529
4 1.196 -17.493 4 -1.083 -22.219 4 -1.895 -25.114
5 0.337 -20.602 5 -1.832 -26.548 5 -0.967 -26.592
min 0.337 -25.499 min -1.832 -27.630 min -1.895 -26.592
max 1.196 -17.493 max -0.536 -22.219 max -0.698 -20.457
stdev 0.375 3.739 stdev 0.544 2.535 stdev 0.516 2.716
average 0.674 -22.081 | average -1.092 -24.975 | average -1.216 -24.423
+3S 1.798 -10.865 +3S 0.539 -17.369 +3S 0.332 -16.274
-3S -0.450 -33.297 -3S -2.724 -32.581 -3S -2.763 -32.572
5.000 5.000 11 5.000
0.000 0.000 0.000
100K
-5.000 -5.000 100K 1 5000 100K
-10.000 -10.000 -10.000
-15.000
-15.000 -15.000
-20.000
25,000 -20.000 -20.000
-30.000 -25.000 -25.000
-35.000 -30.000 -30.000
-40.000 -35.000 -35.000
T#19 | AVOARL=10K | V/mV T#20 |AvOBRL=10K| V/mV T#21 AVO C RL=10K VimvV
SN 0K 100K SN 0K 100K SN 0K 100K
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1 2466 2629 1 2652 2588 1 2527 2548
2 2143 232 2 2527 224 2 2581 234
3 2462 231 3 2513 222 3 2426 229
4 2446 237 4 2696 232 4 2821 242
5 2834 227 5 2413 228 5 2973 231
min 2143 227 min 2413 222 min 2426 229
max 2834 237 max 2696 232 max 2973 242
stdev 283 4 stdev 117 4 stdev 244 6
average 2471 232 average 2537 227 average 2700 234
+3S 3320 244 +3S 2889 240 +3S 3432 252
-3S 1623 220 -3S 2186 214 -3S 1969 216
3500 3500 4000
3000 3000 3500
2500 2500 3000
2500
2000 2000
2000
1500 1500
1500
1000 1000 1000
500 500 500
0 0 0
0K 100K 0K 100K 0K 100K
T#22 | AVODRL=1K | V/mV T#23 | VO+ARL=2K \% T#24 VO- A RL=2K \%
SN OK 100K SN OK 100K SN OK 100K
1 2233 3001 1 13.147 13.137 1 -13.220 -13.219
2 2420 239 2 13.127 13.025 2 -13.220 -12.924
3 2672 244 3 13.127 13.015 3 -13.251 -12.975
4 2493 251 4 13.137 13.035 4 -13.220 -12.914
5 2861 243 5 13.137 13.025 5 -13.251 -12.975
min 2420 239 min 13.127 13.015 min -13.251 -12.975
max 2861 251 max 13.137 13.035 max -13.220 -12.914
stdev 197 5 stdev 0.006 0.008 stdev 0.018 0.033
average 2611 244 average 13.132 13.025 average -13.236 -12.947
+3S 3203 259 +3S 13.149 13.049 +3S -13.182 -12.849
-3S 2019 230 -3S 13.115 13.001 -3S -13.289 -13.045
3500 13.200 - -12.600
3000 13.150 -12.700 0K 100K
2500 -12.800 -
13.100
2000 -12.900 -
13.050
1500 -13.000 -
13.000 - ]
1000 13.100
500 12.950 -13.200
0 12.900 -13.300
0K 100K 0K 100K -13.400
T#25 VO+ B RL=2K Vv T#26 | VO-BRL=2K \% T# 27 VO+ CRL=2K \%
SN 0K 100K SN 0K 100K SN 0K 100K
1 13.127 13.137 1 -13.230 -13.229 1 13.137 13.137
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2 13.127 13.015 2 -13.230 -12.944 2 13.137 13.025
3 13.117 13.015 3 -13.251 -12.985 3 13.117 13.015
4 13.127 13.025 4 -13.220 -12.934 4 13.137 13.025
5 13.127 13.015 5 -13.251 -12.985 5 13.137 13.025
min 13.117 13.015 min -13.251 -12.985 min 13.117 13.015
max 13.127 13.025 max -13.220 -12.934 max 13.137 13.025
stdev 0.005 0.005 stdev 0.016 0.027 stdev 0.010 0.005
average 13.125 13.018 | average -13.238 -12.962 | average 13.132 13.023
+3S 13.140 13.033 +3S -13.191 -12.881 +3S 13.162 13.038
-3S 13.110 13.003 -3S -13.285 -13.043 -3S 13.102 13.008
13.150 -12.600 13.200
0K 100K
13100 12.700 13.150
-12.800 -
13.100
13.050 -12.900 -
13.050
-13.000 -
13.000
-13.100 - 13.000
12.950 -13.200 12.950
12.900 -13:300 12.900
0K 100K -13.400 0K 100K
T#28 VO- CRL=2K \ T#29 | VO+DRL=2K \% T#30 VO- D RL=2K \%
SN 0K 100K SN 0K 100K SN 0K 100K
1 -13.240 -13.239 1 13.147 13.147 1 -13.230 -13.229
2 -13.240 -12.954 2 13.137 13.025 2 -13.220 -12.934
3 -13.261 -12.995 3 13.127 13.015 3 -13.251 -12.985
4 -13.230 -12.944 4 13.137 13.025 4 -13.220 -12.924
5 -13.261 -12.995 5 13.137 13.025 5 -13.251 -12.985
min -13.261 -12.995 min 13.127 13.015 min -13.251 -12.985
max -13.230 -12.944 max 13.137 13.025 max -13.220 -12.924
stdev 0.016 0.027 stdev 0.005 0.005 stdev 0.018 0.033
average -13.248 -12.972 | average 13.135 13.023 average -13.236 -12.957
+3S -13.201 -12.891 +3S 13.150 13.038 +3S -13.182 -12.859
-3S -13.295 -13.053 -3S 13.120 13.008 -3S -13.289 -13.055
-12.600 13.200 - -12.600
-12.700 0K 100K 13.150 -12.700 0K 100K
-12.800 - -12.800 -
13.100
-12.900 - -12.900 -
-13.000 - 13.0%0 -13.000 -
-13.100 13.000 -13.100
-13.200 12.950 -13.200
-13.300 12.900 -13.300
-13.400 0K 100K -13.400
T#31 | VO+ARL=10K \% T#32 |VO-ARL=10K \% T# 33 VO+ B RL=10K \%
SN oK 100K SN oK 100K SN oK 100K
1 13.778 13.778 1 -14.095 -14.094 1 13.768 13.768
2 13.768 13.666 2 -14.095 -14.033 2 13.758 13.666
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3 13.758 13.656 3 -14.095 -14.033 3 13.748 13.646
4 13.778 13.676 4 -14.095 -14.023 4 13.768 13.666
5 13.768 13.666 5 -14.095 -14.033 5 13.758 13.666
min 13.758 13.656 min -14.095 -14.033 min 13.748 13.646
max 13.778 13.676 max -14.095 -14.023 max 13.768 13.666
stdev 0.008 0.008 stdev 0.000 0.005 stdev 0.008 0.010
average 13.768 13.666 | average -14.095 -14.031 | average 13.758 13.661
+3S 13.792 13.690 +3S -14.095 -14.016 +3S 13.782 13.691
-3S 13.744 13.642 -3S -14.095 -14.046 -3S 13.734 13.631
13.850 13954 —— 13.800
13.800 -13.982 K 100K 13.750
13.750 14.010 13.700
13.700 14,039
13.650
13.650
-14.067
13.600 13.600
-14.095
13.550 13.550
-14.123
T#34 VO- B RL=10K \ T#35 |VvO+CRL=10K V T# 36 VO- CRL=10K \%
SN OK 100K SN OK 100K SN OK 100K
1 -14.095 -14.094 1 13.768 13.768 1 -14.105 -14.104
2 -14.095 -14.033 2 13.768 13.666 2 -14.105 -14.033
3 -14.095 -14.033 3 13.758 13.646 3 -14.105 -14.043
4 -14.095 -14.023 4 13.778 13.666 4 -14.105 -14.033
5 -14.095 -14.033 5 13.768 13.666 5 -14.105 -14.043
min -14.095 -14.033 min 13.758 13.646 min -14.105 -14.043
max -14.095 -14.023 max 13.778 13.666 max -14.105 -14.033
stdev 0.000 0.005 stdev 0.008 0.010 stdev 0.000 0.006
average -14.095 -14.031 | average 13.768 13.661 average -14.105 -14.038
+3S -14.095 -14.016 +3S 13.792 13.691 +3S -14.105 -14.021
-3S -14.095 -14.046 -3S 13.744 13.631 -3S -14.105 -14.055
-13.954 | 13.850 -13.964 |
-13.982 % 100K 13.800 -13.992 % 100K
-14.010 13.750 -14.020 -
-14.039 - 13.700 -14.049 -
13.650
-14.067 - -14.077 -
13.600
-14.095 -14.105
13.550
-14.123 0K 100K -14.133
T#37 | vVO+DRL=10K \Y; T#38 |[vO-DRL=10K \Y;
SN 0K 100K SN 0K 100K
1 13.788 13.778 1 -14.105 -14.104
2 13.778 13.666 2 -14.105 -14.033
3 13.768 13.656 3 -14.116 -14.033
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4 13.778 13.676 4 -14.105 -14.033
5 13.778 13.666 5 -14.105 -14.033
min 13.768 13.656 min -14.116 -14.033
max 13.778 13.676 max -14.105 -14.033
stdev 0.005 0.008 stdev 0.005 0.000
average 13.776 13.666 | average -14.108 -14.033
+3S 13.791 13.690 +3S -14.091 -14.033
-3S 13.761 13.642 -3S -14.124 -14.033
13.850 -13983 ——————
13.800 14.011 K 100K
13.750 14.040 |
13.700
-14.068 -
13.650
-14.096
13.600
-14.124
13.550
-14.152
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