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ABSTRACT

This report covers the radiation characterization results of Texas Instrument's AFE7950-SP. The AFE7950-SP
was studied for Total lonizing Dose (TID) effects under high dose rate (HDR) up to 120rad(Si)/s as a one-time
characterization. The results show that all samples passed within the specified limits up to 100krad(Si).

To ensure TID performance in production, Radiation Lot Acceptance Testing (RLAT) is performed using five
units from every wafer lot up to a dose level of 100 krad(Si). Additionally, the AFE7950-SP is Single Event
Latch-Up (SEL) immune up to 70MeV-cm?2/mg, which makes it suitable for Radiation Hardness Assured Space
Applications in LEO, MEO, and GEO orbits.
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1 Device Information

The AFE7950-SP is a high performance, wide bandwidth, multi-channel transceiver, integrating four RF
sampling transmitter chains, four RF sampling receiver chains and two RF sampling feedback chains (six RF
sampling ADCs total). With analog bandwidth up to 12GHz, this device enables direct RF samplinginthe L, S, C
and X-band frequency ranges without the need for additional frequency conversions stages. This improvement in
density and flexibility enables high-channel-count, software-defined, multi-use, radio frequency sub-systems.

1.1 Device Details

Table 1-1 lists the device information used for TID HDR characterization and qualification.

Table 1-1. Device and Exposure Details

TID HDR Details

TI Device Number

AFE7950-SP

Package 400-pin FC-BGA
Technology TSMC C28.HPC+
Die Lot Number 3001601
A/T Lot Number / Lot Trace Code 3305472PHI/36AG1TW

Quantity Tested

25 irradiated devices + 2 control

Lot Accept/Reject

Devices passed 3 krad(Si), 10 krad(Si), 30 krad(Si), 50 krad(Si), 100
krad(Si)

HDR Radiation Facility

Texas Instruments CLAB, Dallas, TX

HDR Dose Level

100 krad(Si)

HDR Dose Rate

120 rad(Si)/s

HDR Radiation Source

Gammacell (GR420) Co-60

Irradiation Temperature

Ambient, room temperature
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2 TID Test Setup
2.1 Test Methodology

Known-good and tested AFE7950-SP samples were irradiated at a dose rate of 120 rad(Si)/s up to a total dose
of 100 krad(Si). After exposure, units were re-tested using the production test solution, ensuring devices still
meet datasheet specifications.

2.2 Test Description and Facilities

The AFE7950-SP HDR exposure was performed on biased devices in a Co-60 gamma cell at TI's CLAB facility
in Dallas, TX. The unattenuated dose rate of this cell is 120 rad(Si)/s. After exposure, the devices completed

a full post irradiation electrical evaluation using the production test, or ATE, solution. ATE guard banded test
limits are set within data sheet electrical specifications to ensure a minimum Cpk and test error margin based
on initial qualification and characterization data. Post-irradiation measurements were taken within 30 minutes of
irradiation.

2.3 Test Setup Details

During TID exposure, the device is powered up with VDD digital supply voltages set to 0.9V; Tx, Rx and PLL
analog supplies set to 1.2V; and 10 supplies set to 1.8V. Typical power dissipation is 10.5W during exposure.

2.3.1 Biasing Conditions

Figure 2-1 shows the bias conditions for each pin during irradiation.
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Figure 2-1. AFE7950-SP Biasing Diagram
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2.4 Exposure Details
Twenty-five (25) units were characterized at the 120 rad(Si)/s dose level with biased voltage conditions.

Table 2-1. Irradiation Information

Dose Rate 120 rad(Si)/s
Total Samples 27 (5 samples per dose level; 2 control)
Exposure Levels 3 krad(Si), 10 krad(Si), 30 krad(Si), 50 krad(Si), 100 krad(Si)
Supply Voltages DVDD = 0.9V
AVDD = 1.2V
10VDD = 1.8V
4 AFET7950-SP Total lonizing Dose (TID) Radiation Report SBAKO031 — APRIL 2025
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3 TID Characterization Test Results

Electrical and parametric test results for all units at every dose level were within data sheet limits.

Unit Number Dose Level, krad(Si) Result
C1,C2 N/A (control) PASS
1-5 3 PASS
6-10 10 PASS
11-15 30 PASS
16-20 50 PASS
21-25 100 PASS
SBAK031 — APRIL 2025 AFE7950-SP Total lonizing Dose (TID) Radiation Report 5
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TID Data Plots

A TID Data Plots

This appendix provides the AFE7950-SP TID HDR report data plots. The plots show the variation for each
critical parameter up to 100krad(Si).
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100 5 72.826 73.658 -0.832
50 6 71.611 71.800 -0.189
50 7 72.588 72.225 0.363
50 8 71.625 72.361 -0.736
50 9 71.096 70.559 0.538
50 10 72.599 72.415 0.184
30 11 71.402 72.000 -0.598
30 12 72.965 71.761 1.204
30 13 72.499 72.764 -0.265
30 14 72.896 72.326 0.570
30 15 71.607 71.807 -0.200
3 16 71.996 71.687 0.308
3 17 72.953 72.058 0.895
3 18 70.794 71.508 -0.715
3 19 71.954 71.864 0.090
3 20 73.222 72.330 0.892
10 21 72.589 71.987 0.602
10 22 71.791 71.760 0.032
10 23 71.957 72.477 -0.520
10 24 71.712 72.427 -0.715
10 25 72.210 71.320 0.889
73.222 73.658 1.204
Average 72.137 72.122 0.014
Min 70.794 70.559 -1.029
Std Dev 0.616 0.618 0.657

100.000
90.000
80.000

W12G_MP1_TX_THD_DBC_CO

70.000
60.000
50.000

dB

40.000
30.000
20.000
10.000

0.000

Pass Range
Fail Range
Min

e Average

e Max

krads

100
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TID Report
AFE7950ALKSHP

W12G_MM1_TX_SNR_CO

Test Site CLAB

CLAB

TID Report

Tester VLCT92 VLCT92
Test Number VL713302 VL713302
Unit dB dB
Max Limit 90 90
Min Limit 50 50
krads Serial # Pre Post Delta
0 C1 57.150 57.289 -0.138
0 Cc2 57.370 57.530 -0.161
100 1 56.873 56.825 0.048
100 2 57.490 57.143 0.347
100 3 57.104 56.770 0.334
100 4 57.189 57.132 0.057
100 5 57.696 57.083 0.613
50 6 56.770 57.297 -0.527
50 7 57.294 57.156 0.138
50 8 56.923 56.603 0.320
50 9 56.705 56.994 -0.289
50 10 56.556 57.083 -0.527
30 11 57.194 57.082 0.113
30 12 57.689 57.711 -0.022
30 13 57.110 57.303 -0.193
30 14 57.337 57.003 0.333
30 15 57.340 56.730 0.611
3 16 57.516 57.216 0.300
3 17 57.068 56.934 0.135
3 18 56.648 56.526 0.121
3 19 57.356 57.507 -0.151
3 20 56.261 56.436 -0.175
10 21 56.957 56.873 0.084
10 22 57.280 57.069 0.212
10 23 57.185 57.185 0.000
10 24 56.865 56.662 0.203
10 25 56.473 56.333 0.140
57.696 57.711 0.613
Average 57.089 57.018 0.071
Min 56.261 56.333 -0.527
Std Dev 0.361 0.334 0.285

W12G_MM1_TX_SNR_CO R* =0.0503
0.800
0.600 * *
_ 0.400 . N = Y
S 0200 @
= ¢ 3 * 3 .
3 0.000 ez *
-0.200 L X +
-0.400
-0.600
0 25 50 75 100 125
krads
W12G_MM1_TX_SNR_CO
Test Site CLAB
Tester VLCT92
Test Number VL713302
Max Limit
Min Limit
10 30 50 100
50.000 50.000 50.000 50.000
56.333 56.730 56.603 56.770
Average 56.824 57.166 57.027 56.991
Max 57.185 57.711 57.297 57.143
UL 90.000 90.000 90.000 90.000
W12G_MM1_TX_SNR_CO
100.000
90.000
80.000
70.000
60.000 Pass Range
2 50.000 Fail Range
40.000 Min
30.000 e Average
20.000
e Max

10.000

0.000

krads

100
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TID Report
AFE7950ALKSHP

W12G_MM1_TX_SFDR_DBC_CO

TID Report

W12G_MM1_TX_SFDR_DBC_CO R*=0.0177
2000 T—
1.500 *
1.000 > *
g 0.500 * ¢ ? 3
s . b I
S 0.000 - ————— *
o *
-0.500 & < ¢ ¢ *
$
-1.000
*
-1.500
0 25 50 75 100 125
krads
W12G_MM1_TX_SFDR_DBC_C(
Test Site CLAB
Tester VLCT92
Test Number VL713302
Max Limit
Min Limit
10 30 50 100
50.000 50.000 50.000 50.000
77.733 76.757 77.453 76.866
Average 78.072 77.872 77.911 78.098
Max 78.419 78.625 79.239 79.212
UL 90.000 90.000 90.000 90.000

Test Site CLAB CLAB
Tester VLCT92 VLCT92
Test Number VL713302 VL713302
Unit dB dB
Max Limit 90 90
Min Limit 50 50
krads Serial # Pre Post Delta
0 C1 78.171 78.166 0.006
0 Cc2 78.844 79.464 -0.620
100 1 78.309 76.866 1.443
100 2 78.195 78.285 -0.091
100 3 78.253 77.258 0.995
100 4 78.524 78.868 -0.344
100 5 78.316 79.212 -0.896
50 6 78.218 77.701 0.517
50 7 78.778 79.239 -0.461
50 8 77.865 77.453 0.412
50 9 77.702 77.597 0.105
50 10 78.487 77.563 0.924
30 11 76.244 76.757 -0.513
30 12 77.466 77.949 -0.482
30 13 77.451 77.625 -0.174
30 14 77.449 78.625 -1.176
30 15 78.232 78.407 -0.175
3 16 77.775 78.513 -0.738
3 17 78.831 76.984 1.847
3 18 77.310 76.671 0.639
3 19 77.261 77.363 -0.102
3 20 76.844 77.662 -0.819
10 21 78.758 77.991 0.767
10 22 77.858 77.939 -0.081
10 23 77.939 78.419 -0.481
10 24 77.657 77.733 -0.076
10 25 78.613 78.278 0.335
78.844 79.464 1.847
Average 77.976 77.948 0.028
Min 76.244 76.671 -1.176
Std Dev 0.636 0.751 0.729

100.000
90.000
80.000

W12G_MM1_TX_SFDR_DBC_CO

70.000
60.000
50.000

dB

40.000
30.000
20.000
10.000

0.000

Pass Range
Fail Range
Min

e Average

e Max

krads

50

100
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TID Report

TID Report
AFE7950ALKSHP

. W12G_MM1_TX_THD_DBC_CO W12G_MM1_TX_THD_DBC_CO R*=0.0432
Test Site CLAB CLAB
Tester VLCT92 VLCT92 1.500
Test Number VL713302 VL713302 1,000 ‘ $
Unit dB dB * X
Max Limit 90 90 0500 3 *
Min Limit 50 50 0 e S ~ ®
h T 0.000 = —_————
krads Serial # Pre Post Delta = z . e
0 C1 72.702 74.123 -1.421 g 000 Y L 5
0 Cc2 72.636 73.485 -0.849 1000 2 *
100 1 71.732 72.515 -0.783 hd
100 2 72.639 72.890 -0.251 -1.500
100 3 72.265 72.494 -0.230 2000
100 4 72.756 73.126 -0.369 e 2 0 75 100 15
100 5 72.276 72.160 0.116 krads
50 6 72.524 73.070 -0.546
50 7 72.403 72.995 -0.591
50 8 72.352 71.899 0.453
50 9 71.672 72.063 -0.391 W12G_MM1_TX_THD_DBC_CO
50 10 72.087 72.190 -0.103 Test Site CLAB
30 11 72.350 71.382 0.969 Tester VLCT92
30 12 73.207 72.572 0.635 Test Number VL713302
30 13 72.561 72.541 0.020 Max Limit
30 14 72.778 71.894 0.884 Min Limit
30 15 71.521 72.177 -0.657 10 30 50 100
3 16 72.614 72.221 0.394 50.000 50.000 50.000 50.000
3 17 72.674 72.408 0.266 d 72.155 71.382 71.899 72.160
3 18 72.792 71.503 1.289 Average 73.107 72.113 72.443 72.637
3 19 72.860 71.735 1.124 Max 73.596 72.572 73.070 73.126
3 20 72.794 72.093 0.701 uL 90.000 90.000 90.000 90.000
10 21 73.381 73.596 0215
10 22 72.522 73.590 -1.068
10 23 73.165 73.561 -0.396
10 24 72.693 72.631 0.061 W126_MM1_TX_THD_DBC_CO
10 25 72.403 72.155 0.249 100.000
73.381 74.123 1.289 90.000
Average 72.532 72.558 -0.026 80.000
Min 71.521 71.382 -1.421 70.000 -
Std Dev 0.433 0.696 0.686 60.000 Pass Range
2 50.000 Fail Range
40.000 Min
30.000 e Average
20000 ety Max
10.000
0.000
0 3 10 30 50 100
krads
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TID Report

TID Report
AFE7950ALKSHP
. RX_3DB_VMAX_SNR_C1 RX_3DB_VMAX_SNR_C1 R?=0.1684
Test Site CLAB CLAB
Tester VLCT92 VLCT92 1.500
Test Number VL713302 VL713302 ®
Unit dB dB 1000
Max Limit 90 90
Min Limit 50 50 5 0500 : 77//5
krads Serial # Pre Post Delta = 0000 ‘tiﬁ'*** &77777777277777
0 C1 59.380 59.385 -0.005 K] * ‘
0 C2 59.167 59.210 -0.043 -0.500
100 1 59.098 58.865 0.233
100 2 59.157 58.902 0.256 -1.000 £
100 3 58.831 58.737 0.095 1500
100 4 59.212 58.778 0.434 00 e p 7 o0 s
100 5 59.372 58.320 1.052 krads
50 6 58.929 58.933 -0.004
50 7 58.530 58.851 -0.321
50 8 59.357 58.889 0.468
50 9 59.202 59.403 -0.201 RX_3DB_VMAX_SNR_C1
50 10 59.108 58.907 0.201 Test Site CLAB
30 11 58.118 59.183 -1.065 Tester VLCT92
30 12 59.188 59.191 -0.004 Test Number VL713302
30 13 59.482 59.434 0.048 Max Limit
30 14 59.199 59.116 0.083 Min Limit
30 15 59.259 59.392 -0.133 10 30 50 100
3 16 59.546 59.579 -0.033 50.000 50.000 50.000 50.000
3 17 59.358 59.035 0.322 . . 58.643 59.116 58.851 58.320
3 18 58.922 58.839 0.083 Average 59.170 59.263 58.997 58.720
3 19 59.038 59.215 -0.177 Max 59.631 59.434 59.403 58.902
3 20 59.574 59.401 0.173 uL 90.000 90.000 90.000 90.000
10 21 59.433 59.337 0.096
10 22 58.700 58.643 0.057
10 23 59.370 59.631 -0.261
10 24 59.177 59.236 -0.059 RX_3DB_VMAX_SNR_C1
10 25 59.079 59.002 0.078 100.000
59.574 59.631 1.052 90.000
Average 59.140 59.089 0.051 80.000
Min 58.118 58.320 -1.065 70.000
Std Dev 0.320 0.309 0.350 60.000 Pass Range
2 50.000 Fail Range
40.000 Min
30.000 e Average
20000 ety Max
10.000
0.000
0 3 10 30 50 100
krads
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TID Report
AFE7950ALKSHP

Test Site

RX_15DB_VMAX_SNR_C1

CLAB

CLAB

TID Report

RX_15DB_VMAX_SNR_C1 R*=0.1422
0.800
0.600 *
4
0.400
) 7S
-%o.zoo S —e 3
T 0000 3 2 7*****37*’777777;77 Q
o L P8 3 PS ¢
-0.200 *
-0.400 L
-0.600
0 25 50 75 100 125
krads
RX_15DB_VMAX_SNR_C1
Test Site CLAB
Tester VLCT92
Test Number VL713302
Max Limit
Min Limit
10 30 50 100
50.000 50.000 50.000 50.000
62.371 62.232 62.007 62.005
Average 62.643 62.734 62.340 62.230
Max 63.015 63.171 62.859 62.431
uL 90.000 90.000 90.000 90.000

Tester VLCT92 VLCT92
Test Number VL713302 VL713302
Unit dB dB
Max Limit 90 90
Min Limit 50 50
krads Serial # Pre Post Delta
0 C1 62.844 62.941 -0.098
0 Cc2 62.349 62.426 -0.077
100 1 62.585 62.431 0.153
100 2 62.138 62.180 -0.042
100 3 62.266 62.204 0.062
100 4 62.158 62.005 0.153
100 5 62.833 62.328 0.505
50 6 62.182 62.007 0.175
50 7 62.222 62.339 -0.117
50 8 62.902 62.244 0.659
50 9 62.857 62.859 -0.002
50 10 62.381 62.252 0.129
30 11 62.815 63.171 -0.356
30 12 63.106 63.062 0.043
30 13 62.698 62.877 -0.180
30 14 62.423 62.325 0.098
30 15 62.209 62.232 -0.023
3 16 62.992 62.980 0.012
3 17 62.387 62.374 0.013
3 18 62.879 62.799 0.080
3 19 63.033 62.808 0.225
3 20 62.736 62.877 -0.141
10 21 62.435 62.471 -0.036
10 22 62.632 62.708 -0.077
10 23 62.998 63.015 -0.018
10 24 62.370 62.371 -0.001
10 25 62.722 62.649 0.072
63.106 63.171 0.659
Average 62.598 62.553 0.045
Min 62.138 62.005 -0.356
Std Dev 0.307 0.343 0.198

100.000
90.000
80.000
70.000

RX_15DB_VMAX_SNR_C1

60.000
50.000

dB

40.000
30.000
20.000
10.000

0.000

Pass Range
Fail Range
Min

e Average

e Max

krads

50

100
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TID Report
AFE7950ALKSHP

RX_3DB_VMIN_SNR_C1

Test Site CLAB

CLAB

TID Report

Tester VLCT92 VLCT92
Test Number VL713302 VL713302
Unit dB dB
Max Limit 90 90
Min Limit 50 50
krads Serial # Pre Post Delta
0 C1 58.698 58.774 -0.076
0 Cc2 58.383 58.321 0.063
100 1 58.533 58.278 0.255
100 2 58.097 57.842 0.255
100 3 58.010 57.856 0.154
100 4 58.150 57.942 0.208
100 5 58.713 58.061 0.652
50 6 58.189 58.222 -0.033
50 7 57.914 58.303 -0.388
50 8 58.709 58.157 0.551
50 9 58.569 58.456 0.113
50 10 58.247 57.998 0.248
30 11 57.296 58.277 -0.981
30 12 58.616 58.634 -0.018
30 13 58.584 58.235 0.349
30 14 58.611 58.364 0.247
30 15 58.225 58.355 -0.130
3 16 58.689 58.815 -0.126
3 17 58.664 58.192 0.472
3 18 58.397 58.587 -0.190
3 19 58.301 58.450 -0.148
3 20 58.971 58.830 0.141
10 21 58.712 58.587 0.126
10 22 57.488 57.611 -0.123
10 23 58.694 58.984 -0.290
10 24 58.431 58.517 -0.086
10 25 58.507 58.545 -0.038
58.971 58.984 0.652
Average 58.385 58.340 0.045
Min 57.296 57.611 -0.981
Std Dev 0.384 0.330 0.323

RX_3DB_VMIN_SNR_C1 R*=0.1456
0.800
L 3
0.600 '3
0400 | &
PY I—
S T S— .
2 .
8 -0.400 *
-0.600
-0.800
-1.000 <
-1.200
0 25 50 75 100 125
krads
RX_3DB_VMIN_SNR_C1
Test Site CLAB
Tester VLCT92
Test Number VL713302
Max Limit
Min Limit
10 30 50 100
50.000 50.000 50.000 50.000
57.611 58.235 57.998 57.842
Average 58.449 58.373 58.227 57.996
Max 58.984 58.634 58.456 58.278
UL 90.000 90.000 90.000 90.000
RX_3DB_VMIN_SNR_C1
100.000
90.000
80.000
70.000
60.000 Pass Range
2 50.000 Fail Range
40.000 Min
30.000 === Average
20.000
e Max

10.000

0.000

krads

100
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TID Report
AFE7950ALKSHP

Test Site

RX_15DB_VMIN_SNR_C1

CLAB

CLAB

TID Report

RX_15DB_VMIN_SNR_C1 R*=0.1772
0.700
0.600 rS
0.500 *
0.400
?_-::; 0300
o 0200 /
[ &
T S — $
X —$— * *
-0.100 % < i
0200 |
-0.300 @
0 25 50 75 100 125
krads
RX_15DB_VMIN_SNR_C1
Test Site CLAB
Tester VLCT92
Test Number VL713302
Max Limit
Min Limit
10 30 50 100
50.000 50.000 50.000 50.000
62.286 62.227 62.116 61.973
Average 62.549 62.666 62.345 62.188
Max 62.870 63.019 62.814 62.454
UL 90.000 90.000 90.000 90.000

Tester VLCT92 VLCT92
Test Number VL713302 VL713302
Unit dB dB
Max Limit 90 90
Min Limit 50 50
krads Serial # Pre Post Delta
0 C1 62.844 62.895 -0.051
0 Cc2 62.266 62.291 -0.025
100 1 62.649 62.454 0.195
100 2 62.288 62.170 0.118
100 3 62.133 62.068 0.065
100 4 61.976 61.973 0.003
100 5 62.757 62.275 0.482
50 6 62.153 62.257 -0.104
50 7 62.139 62.277 -0.138
50 8 62.829 62.259 0.570
50 9 62.801 62.814 -0.013
50 10 62.194 62.116 0.078
30 11 62.766 63.019 -0.253
30 12 62.968 62.921 0.047
30 13 62.689 62.656 0.033
30 14 62.584 62.507 0.077
30 15 62.136 62.227 -0.091
3 16 62.939 63.007 -0.068
3 17 62.340 62.357 -0.017
3 18 62.711 62.659 0.052
3 19 62.740 62.921 -0.181
3 20 62.840 62.802 0.038
10 21 62.523 62.468 0.055
10 22 62.346 62.398 -0.052
10 23 62.866 62.870 -0.004
10 24 62.344 62.286 0.057
10 25 62.815 62.721 0.094
62.968 63.019 0.570
Average 62.542 62.506 0.036
Min 61.976 61.973 -0.253
Std Dev 0.303 0.316 0.171

100.000
90.000
80.000
70.000

RX_15DB_VMIN_SNR_C1

60.000
50.000

dB

40.000
30.000
20.000
10.000

0.000

Pass Range
Fail Range
Min

e Average

e Max

krads

100
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI’'s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated
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https://www.ti.com

	Table of Contents
	Trademarks
	1 Device Information
	1.1 Device Details

	2 TID Test Setup
	2.1 Test Methodology
	2.2 Test Description and Facilities
	2.3 Test Setup Details
	2.3.1 Biasing Conditions

	2.4 Exposure Details

	3 TID Characterization Test Results
	A TID Data Plots



