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Product: MATO02

Gamma: 0,100k, 24Hr, 96Hr, 69Hr @100C
Gamma Source:  Co60/TM1019 Condition A
Dose Rate: 50 Rad/s

Facilities: LSI Logic

Tested: September 14th, 1995

The RADTEST® 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 Iltems (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 Devices
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, Inc. does not guarantee that wafer manufacturing is the same for all

process levels.
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Test#3.0 VOS @IC=10uA ;VCB=0V uv
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 21.7 21.8 19.7 18.8 23.2
3 4.3 -38.9 -37.9 -36.7 4.7
4 16.3 -21.8 -20.3 -19.7 18.2
5 6.0 -36.0 -35.5 -33.9 7.5
6 -4.4 -44.9 -45.9 -38.0 2.7
7 6.6 -22.6 -28.2 -21.1 8.8
Min -4.4 -44, -45.9 -38.0 =27
Max 16.3 -21. -20.B -19)7 18.2
Stddev 7.4 10. 9|7 88 1.5
Mean 5.9 -32. -336 -299 1.3
M+3S 27.9 -2. -4.8 -36 2919
M-3S -16.3 -63. -62.8 -56(3 -19.3
50.0
0.0
-50.0
-100-Qn%a| 100K 24Hr. 96Hr. 69Hr.@100c
Test#5.0 DVOS/DVCB @IC=10uA uv
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 -6.0 -6.4 -6.5 -7.7 -5.9
3 0.8 -7.8 -6.6 -8.1 0.2
4 1.1 -7.0 -5.9 -7.2 1.2
5 -7.5 -15.4 -14.9 -16.5 -7.9
6 2.4 -5.1 -4.5 -6.1 1.8
7 -0.9 -7.3 -6.9 -8.0 -1.6
Min -7.5 -15.4 -14.9 -16.p -719
Max 2.4 -5.1 -4.% -6.L 1[8
Stddev 3.9 4.0 41 412 39
Mean -0.§ -8.b -7.B -9)2 -113
M+3S 10.9 3.4 4.6 38 10{5
M-3S -12.6 -20.5 -20.11 -21(7 -13.0
20.0
10.0 ﬁj/n
0.0 - I
-10.0 — —9- —
-20.0 n /
-30.0 - | | | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#11 Q1 HFE4, IC=1uA,VCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 882 888 876 887 868
3 894 10 11 11 97
4 1004 9 10 11 100
5 848 9 9 10 90
6 901 10 12 12 97
7 901 13 14 16 113
Min 848 9 g 14 )
Max 1004 13 14 1p 1113
Stddev gy 2 2 2 g
Mean 91( 10 1L 1P 99
M+3S 1087 16 1y 1P 124
M-3S 73 5 5 5 79
10000
1000
100 j%
10 — v X
1A | 1 | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
Test#11.1 Q2 HFE4, IC=1uA,vVCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 879 887 875 890 885
3 918 9 10 11 96
4 1010 9 10 11 99
5 857 8 9 10 89
6 895 10 11 12 96
7 896 13 14 15 111
Min 857 8 9 10 89
Max 101qQ 19 14 1b 111
Stddev B 2 2 2 9
Mean 914 10 1L p 98
M+3S 1084 1% 1y 18 142
M-3S 74 5 5 5 74
10000
1000
100 %
10 — —— J
1 1 1 | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#13 Q1 HFE3, IC=10uA,vVCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 934 936 937 944 937
3 961 73 73 73 177
4 1067 73 73 73 183
5 902 73 73 73 164
6 953 73 73 73 177
7 950 73 73 73 201
Min 902 73 73 73 164
Max 10671 73 78 7B 201
Stddev 4 0 0 (0 14
Mean 964 78 7B 73 180
M+3S 1149 73 78 78 241
M-3S 784 73 78 7B 140
10000
1000
100 + - /
10 1 1 : |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
Test#13.1 Q2 HFES3, IC=10uA,vVCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 933 936 938 945 939
3 970 69 69 69 175
4 1072 69 69 69 182
5 907 69 69 69 162
6 952 69 69 69 175
7 950 69 69 69 199
Min 907 69 69 69 16p
Max 1072 69 69 6p 199
Stddev 4a 0 0 0 13
Mean 97( 69 6p 69 118
M+3S 1154 69 6P 6P 218
M-3S 786 69 69 6p 139
10000
1000
100 T w /
10 f f f !
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#15 Q1 HFE?2, IC=100uA,VCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 945 949 950 957 949
3 977 73 73 73 289
4 1082 73 73 73 303
5 917 73 73 73 268
6 966 73 73 76 288
7 963 76 76 76 319
Min 917 7 73 73 268
Max 1082 7 76 76 319
Stddev a 1 2 2 19
Mean 981 7 7B Iy 293
M+3S 1164 7 78 8p 350
M-3S 799 6 69 68 236
10000
1000
100 -+ & /
10 f f | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
Test#15.1 Q2 HFE2, IC=100uA,VCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 948 952 953 959 954
3 985 69 69 69 302
4 1086 69 69 69 317
5 921 69 69 69 280
6 968 69 69 69 301
7 964 80 75 81 331
Min 921 69 69 69 28D
Max 10846 8( 75 8[L 331
Stddev 4a 5 3 5 19
Mean 984 71 70 mn 306
M+3S 1169 86 78 8[7 343
M-3S 801 57 62 5p 2409
10000
1000
100 —+
10 f f f !
Initial 100K 24Hr. 96Hr. 69Hr.@100c




Tested September 14, 1995 Q1435105.WK1 Page 6 of 11

Test#17 Q1 HFE1, IC=1mA,vCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 942 946 948 955 946
3 976 120 126 131 417
4 1076 118 125 131 442
5 916 108 114 119 388
6 963 123 133 137 414
7 960 144 152 160 445
Min 916 108§ 114 11p 348
Max 10746 144 15p 160 445
Stddev 59 18 14 15 23
Mean 97§ 128 130 136 421
M+3S 1156 162 17p 141 491
M-3S 800 8 88 ap 352
1500
1000
500
0 T T T }
Initial 100K 24Hr. 96HTr. 69Hr.@100c
Test#17.1 Q2 HFEL, IC=1mA,vCB=40V
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 942 946 948 955 949
3 979 117 123 129 415
4 1077 116 123 129 439
5 916 107 112 117 386
6 963 121 131 135 412
7 960 142 149 158 442
Min 916 107 112 11y 346
Max 10771 142 14p 158 442
Stddev 60 1B 14 15 3
Mean 974 121 1288 133 419
M+3S 1154 159 1609 178 487
M-3S 800 87 86 8p 351
1500
1000
500 EE
0 T F‘\‘ T }
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#18 DELTA HFE3, IC=10uA,vCB=0V %
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 0.070 0.040 0.060 0.120 0.220
3 0.850 4.920 4,950 4,980 0.900
4 0.360 4.940 4,970 5.000 0.940
5 0.450 4,970 4,980 5.000 0.830
6 0.050 4.970 4.980 5.000 1.110
7 0.050 4,980 4,990 5.000 1.190
Min 0.050 4.92( 4,950 4,980 0.8B0
Max 0.85( 4.980 4.990 5.000 1.2190
Stddev 0.33p 0.045 0.015 0.4009 0.150
Mean 0.35% 4,956 4974 4,996 0.994
M+3S 1.347 5.031L 5.019 5.0p3 1.445
M-3S -0.643 4.88[L 4,929 4,969 0.943
6.000
Al
4.000
2.000
0.000
'Z-OOQn%al 100K 24Hr. 96Hr. 69Hr.@100C
Test#19 DELTA HFE2, IC=100uA,VCB=0V %
Device Initial 100K 24Hr. 96HTr. 69Hr.@100¢c
2 0.340 0.350 0.340 0.340 0.560
3 0.780 4.920 4.950 4.990 4.000
4 0.440 4.950 4.970 5.000 4.060
5 0.480 4.970 4.980 5.000 4,120
6 0.310 4,970 4,990 4,990 3.880
7 0.280 4.980 4.990 5.000 3.390
Min 0.280 4.920 4.950 4.990 3.3P0
Max 0.78( 4,980 4.990 5.000 4,120
Stddev 0.199¢ 0.024 0.017 0.4005 0.293
Mean 0.458 4,958 4,976 4,906 3.890
M+3S 1.054 5.03D 5.026 5.0[12 4,470
M-3S -0.13§ 4.88p 4,926 4,980 3.010
6.000
5.000 i
4.000 S iﬂ
3.000
2.000
1.000
0.000
-1.000 1 1 | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#20 DELTA HFE1, IC=1mA,VCB=0V %
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 0.010 0.000 0.000 0.000 0.180
3 0.220 1.690 1.750 1.740 0.550
4 0.080 1.540 1.570 1.600 0.550
5 0.040 1.620 1.620 1.630 0.460
6 0.020 1.640 1.660 1.660 0.550
7 0.020 1.600 1.620 1.650 0.700
Min 0.020 1.54( 1.570 1.600 0.4p0
Max 0.22Q 1.69D 1.750 1.740 0.700
Stddev 0.08# 0.035 0.067 0.952 0.086
Mean 0.07¢ 1.618 1.644 1.6p6 0.962
M+3S 0.324 1.78 1.846 1.8[13 0.921
M-3S -0.174 1.458 1.442 1.4p9 0.303
2.000
1.500 2
1.000
0.500
0.000
-0.500 -~ f | | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
Test#21 I0OS @IC=10uA ;VCB=0V nA
Device Initial 100K 24Hr. 96HTr. 69Hr.@100¢c
2 0.012 0.007 0.010 0.019 0.036
3 0.136 -7.133 -7.174 -7.217 -0.699
4 0.053 -7.167 -7.208 -7.252 -0.719
5 0.074 -7.197 -7.225 -7.246 -0.677
6 -0.008 -7.206 -7.226 -7.249 -0.862
7 -0.008 -7.212 -7.235 -7.251 -0.814
Min -0.008 -7.212 -7.236 -7.2%2 -0.8p2
Max 0.134 -7.138 -7.174 -7.217 -0.677
Stddev 0.06[L 0.033 0.024 0.015 0.080
Mean 0.049 -7.183 -7.214 -7.24A3 -0.154
M+3S 0.231 -7.0844 -7.141 -7.199 -0.515
M-3S -0.139 -7.28p -7.286 -7.287 -0.993
2.000
0.000
-2.000
-4.000
-6.000
-8.000 - ‘ W | |
Initial 100K 24Hr. 96Hr. 69Hr.@100c
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Test#21.1 I0S @IC=10uA ;VCB=40V nA
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 -0.005 -0.002 0.004 0.015 0.022
3 0.102 -7.137 -7.175 -7.231 -0.511
4 0.045 -7.175 -7.212 -7.249 -0.522
5 0.065 -7.201 -7.227 -7.259 -0.519
6 -0.008 -7.210 -7.238 -7.254 -0.647
7 -0.007 -7.221 -7.238 -7.250 -0.585
Min -0.008 -7.221 -7.238 -7.2%9 -0.647
Max 0.104 -7.137 -7.175 -7.231 -0.911
Stddev 0.04f 0.034 0.026 0.011 0.058
Mean 0.039 -7.189 -7.218 -7.249 -0.857
M+3S 0.187 -7.08B -7.139 -7.217 -0.381
M-3S -0.104 -7.29D -7.297 -7.280 -0.7132
2.000
0.000
-2.000
-4.000
-6.000
-8.000 - ‘ W‘ : |
Initial 100K 24Hr. 96HT. 69Hr.@100c
Test#22 DIOS/DVOS @IC=10uA pA/V
Device Initial 100K 24Hr. 96HTr. 69Hr.@100¢c
2 0.420 0.230 0.150 0.090 0.350
3 0.850 0.110 0.040 0.350 4.690
4 0.200 0.190 0.120 0.070 4.920
5 0.230 0.110 0.030 0.320 3.960
6 0.000 0.100 0.310 0.120 5.370
7 0.020 0.240 0.090 0.040 5.730
Min 0.000 0.100 0.030 0.040 3.960
Max 0.850 0.24D 0.310 0.3%0 5.730
Stddev 0.34p 0.042 0.113 0.145 0.677
Mean 0.260 0.150 0.118 0.180 4.934
M+3S 1.297 0.33p 0.438 0.6114 6.964
M-3S -0.771 -0.03p -0.232 -0.2b4 2.904
8.000 +
6.000 +
4.000 +
2.000 F
0.000 j
-2.000 1 : i
Initial 100K 24Hr. 96HT. 69Hr.@100c
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Test#24 Q1 ICBO VvCB=40V pA
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 31 30 31 24 -3
3 32 -7168 -6173 -5061 -378
4 32 -9124 -6449 -5241 -387
5 29 -10507 -6689 -5477 -401
6 30 -9448 -7467 -5290 -376
7 29 -8479 -5588 -4907 -367
Min 29 -10507% -746 -5477 -401
Max 32 -7164 -558 -49Q7 -367
Stddev ] 123p 691 219 |3
Mean 30 -8945 -6473 -5195 -3B2
M+3S 35 -5241 -440 -4539 -343
M-3S 26 -12650 -85 -58%2 -4P0
5000
0
-5000
-10000
-15000 - : : : |
Initial 100K 24Hr. 96HT. 69Hr.@100c
Test#24.1 Q2 ICBO VCB=40V pA
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 -14 -8 -14 -9 -14
3 -7 -8370 -7548 -6260 -431
4 -8 -12193 -7969 -6547 -445
5 -7 -12191 -8223 -6825 -459
6 -7 -10895 -9026 -6509 -428
7 -6 -10083 -7057 -6269 -424
Min -8 -1219 -9026 -68 -459
Max -6| -837 -705y -6260 -424
Stddev ] 160 740 233 | 4
Mean -1 -1074 -7964 -6482 -487
M+3S -5 -593 -5744 -5783 -394
M-3S -9 -1555 -10185 -7181 -481
0
-5000 -
-10000 -
-15000 -~
-20000 1 1 : |
Initial 100K 24Hr. 96HTr. 69Hr.@100c
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Test#26 Q1 Vce(Sat) IC=1 mA, IB=100uA nA
Device Initial 100K 24Hr. 96Hr. 69Hr.@100c
2 0.035 0.035 0.036 0.035 0.036
3 0.034 0.055 0.054 0.052 0.044
4 0.033 0.054 0.052 0.050 0.043
5 0.035 0.059 0.056 0.054 0.046
6 0.035 0.056 0.054 0.052 0.045
7 0.035 0.055 0.053 0.051 0.045
Min 0.033 0.054 0.05p 0.0%0 0.043
Max 0.035 0.059¢ 0.056 0.0%4 0.046
Stddev 0.o01L 0.002 0.001 0.Jo1 0.001
Mean 0.03% 0.056 0.0%4 0.0p2 0.044
M+3S 0.037 0.06[L 0.048 0.0b6 0.048
M-3S 0.037 0.05L 0.049 0.048 0.¢41
0.080 —
0.060
0.040 "
0.020 +
0.000 | | | |
Initial 100K 24Hr. 96H. 69Hr.@100c
Test#26.1 Q2 Vce(Sat) IC=1 mA, IB=100uA nA
Device Initial 100K 24Hr. 96HTr. 69Hr.@100¢c
2 0.035 0.035 0.036 0.035 0.035
3 0.034 0.055 0.054 0.052 0.044
4 0.033 0.054 0.052 0.050 0.043
5 0.035 0.059 0.056 0.054 0.046
6 0.035 0.056 0.054 0.052 0.044
7 0.035 0.055 0.053 0.051 0.044
Min 0.033 0.054 0.05p 0.0%0 0.043
Max 0.034 0.059 0.046 0.054 0.046
Stddev 0.o0L 0.002 0.0p1 0.Jo1 0.001
Mean 0.034 0.056 0.0%4 0.0p2 0.044
M+3S 0.037 0.06[L 0.058 0.0b6 0.047
M-3S 0.037 0.05L 0.049 0.047 0.¢41
0.080
0.060 +
0.040 -
0.020 +
0.000 1 | 1 |
Initial 100K 24Hr. 96HTr. 69Hr.@100c
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