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ABSTRACT

This report presents the effect of neutron displacement damage (NDD) on the TRF0206-SP device. The results 
show that all devices were fully functional and within production test limits after having been irradiated up 
to 1 × 1013 n/cm2 (1-MeV equivalent). A sample size of fifteen units was exposed to radiation testing per 
(MIL-STD-883, Method 1017 for Neutron Irradiation) and an additional unirradiated sample device was used 
for correlation. All devices used in the experiment were from lot date code 2227B and assembly lot 2007400. 
Electrical testing was performed at Texas Instruments before and after neutron irradiation using the production 
test program for 5962R2122001VXC.
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1 Overview
The TRF0206-SP is a very high-performance, radiation hardened, differential amplifier optimized for radio 
frequency (RF), intermediate frequency (IF), or high-speed applications. The device is ideal for ac-coupled 
applications that may require a single-ended-to-differential (S2D) conversion when driving an analog-to-digital 
converter (ADC). The TRF0206-SP generates very low levels of second- and third-order distortion upto very high 
frequencies. General device information and testing conditions are listed in Table 1-1.

Table 1-1. Overview Information
TI Part Number TRF0206-SP
SMD Number 5962-21220

Device Function 6.5 GHz Bandwidth, High-linearity ADC Driver Amplifier

Die Name RTRF0206A0

Technology RF SiGe

A/T Lot Number / Date Code 2007400 / 2227B

Unbiased Quantity Tested 9

Exposure Facility VPT Rad

Neutron Fluence (1-MeV Equivalent) 1.0 × 1012, 5.0 × 1012, 1.0 × 1013 n/cm2

Irradiation Temperature 25°C

TI may provide technical, applications or design advice, quality characterization, and reliability data or service providing these items shall 
not expand or otherwise affect TI's warranties as set forth in the Texas Instruments Incorporated Standard Terms and Conditions of Sale for 
Semiconductor Products and no obligation or liability shall arise from Semiconductor Products and no obligation or liability shall arise from 
TI's provision of such items.

2 Test Procedures
The TRF0206-SP was electrically pre-tested using the production automated test equipment program. General 
test procedures were IAW MIL-STD-883, Method 1017 for Neutron Irradiation of TRF0206-SP as modified in 
Table 2-1.

Table 2-1. Neutron Irradiation Conditions
Group Sample Qty Neutron Fluence (n/cm2) Bias

A 3 1.0 × 1012 Unbiased

B 3 5.0 × 1012 Unbiased

C 3 1.0 × 1013 Unbiased

Figure 2-1. TRF0206-SP Device
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3 Facility
The University of Massachusetts’s Fast Neutron Irradiation (FNI) facility is an experimental facility replaces three 
beam ports that originally existed on the left side of the research reactor. It is designed to give a fast flux level 
≥ 1011 n/cm2–s, with relatively low thermal fluence and gamma dose rates. Samples with a cross-sectional 
area as large as 30 cm (12 in) × 30 cm (12 in) and up to 15 cm (6 in) thick can be irradiated. The fast 
neutron flux is designed to be nearly uniform over the 30 cm (12 in) × 30 cm (12 in) area facing the core, and 
the fast fluence variation through the sample thickness is minimized via a single 180° rotation of the sample 
canister at the midpoint of the irradiation period. The FNI facility offers a significantly larger sample volume than 
previously available within the University of Massachusetts Lowell Research Reactor (UMLRR). The fluences 
are calculated based on 1-MeV equivalences.

Detailed information of the radiation facility is available at the following link: www.uml.edu/docs/
FNI%20Brochure_tcm18-90375.pdf

4 Results
There were no functional failures at any irradiation level. All parametric measurements remained well within data 
sheet (SBOSA52A) limits and within the production test limits, which are guard-banded from the data sheet limits 
for all exposure levels. The full parameter list and graphs are found in Appendix A. In the graphs, Delta and 
Delta % refer to the deviation due to radiation exposure.

Delta = Pre NDD - Post NDD

Delta % = Delta / Pre NDD

% of Limit Range = ABS (Delta) / ABS (Max Limit - Min Limit)

The Fail Limit range is a guard-banded limit that Texas Instruments puts into test programs to insure device 
performance. It is always set within the data sheet limits to insure the device meets all data sheet parameters. In 
case of some parameters, the % of Limit Range is showing high due to tight test limit range, but the maximum 
Delta % is about 5%. Texas Instruments has collected more parameters than what is shown in this report for 
characterization purposes.
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A Test Results
This appendix contains the detailed test results.
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