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Radiation Test Report 

Product: ADRF5144-CSL 

Effective LET: ≤ 54.0 MeV-cm2/mg 

Fluence: 1E7 Ions/cm2 

Facilities: LBNL, TAMU 

Tested: June 2024, May 2025 

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 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 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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SEL Test Report for the ADRF5144-CSL – 
Silicon SPDT, Reflective Switch 

Pryor Gibson, Tom Decker, Nolan Carr, Braxton Houlden, Eric Muire 

Test Dates: 
LBNL: June 13th-15th, 2024 
TAMU: May 22nd-27th, 2025 

I. Introduction

The purpose of this test is to determine the Single-Event Latch-up (SEL) susceptibility of 
the ADRF5144-CSL, a reflective SPDT switch rated for 1GHz to 20GHz operation. Single Event 
Latch-up (SEL) was verified on June 13th – 15th 2024, at the LBNL heavy ion facility and on 
May 22nd – 27th 2025, at the TAMU heavy ion facility.  

II. Device Under Test (DUT)

The ADRF5144-CSL is a reflective SPDT switch operating in the 1GHz to 20GHz range. 

Figure 1. Functional block diagram. 

Table 1 
Part and test information. 

Generic Part Number: ADRF5144-CSL 

Date of Test: June 13th – 15th, 2024; May 22nd – May 27th, 2025 

Manufacturer: Analog Devices, Inc. 

Die Rev: ADRF5144_CS 

Part Function: Reflective SPDT Switch 

Part Technology: CMOS 

Package Style: 20-lead, 3 mm x 3 mm LGA

Interconnect: Flip Chip 

Die Thickness Thinned to 50µm 
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III. Test Facilities

The heavy-ion beam testing was carried out at the Lawrence Berkeley National 
Laboratory 88” Cyclotron Facility (LBNL) and at the Texas A&M University K500 
cyclotron (TAMU). Both test setups were in an air environment. 

Facility: LBNL, TAMU 
Cocktail: 20; 24.8 MeV/nuc 
Fluence: 1 × 107 cm-2 (per run) 
Ions: Shown in Table 2 

Table 2. 
Heavy-ion species, effective linear energy transfer (LET), and location tested. 

Ion 
Effective LET 
(MeV·cm2/mg) Facility 

Xe 54.0 LBNL 
Ag 50.9, 58.0 TAMU 

IV. Test Method
A. Test Setup

The DUTs were de-processed to expose the die. The ADRF5144-CSL was 
configured as shown in Figure 2. The LTC5596 was attached to the output of the 
ADRF5144-CSL to convert to a readable DC voltage on the PXIe-5172 oscilloscope. 
The LTC5596 output voltage should be between 0.8V to 1.1V as shown in Figure 3. The 
supply current was monitored through the PXIe-4163 SMU.  The power supply currents, 
power supply voltages and RF-DC outputs were recorded through a LabVIEW 
program. For SEL testing the supply voltages (±3.3V) were set to max rated 
(+10%) and the DUT was heated to high temperature (~125°C).  

Table 3: Test Instrumentation 

Name Configured Values Equipment 
VDD 3.6V, 3.5V  (SEL); 3.0V (SET) PXIe-4163 
VSS -3.6V, -3.5V (SEL); -3.0V (SET) PXIe-4163 

VCTRL 0 PXIe-4163 
VEN 0 PXIe-4163 

RFIN 1GHz; -5dBm, -10dBm HMC-T2240 
RFOUT Measured LTC5596 + PXIe-5172 
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Figure 2. ADRF5144-CSL test setup. 

Figure 3. LTC5596 Frequency-Voltage Curve. 

B. Irradiation procedure

SEL:
1. The device was powered on and brought up to ~125℃.
2. The software to monitor the supply current and voltages was turned on.
3. The ion beam was turned on.

4. Once the 1e+07 fluence was reached, the beam was turned off and the
software was terminated.
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V. Results

SEL – No latch-up or destructive events were observed on the ADRF5144-CSL to 
the highest effective LET tested at 54 or 58.0 MeV·cm2/mg. Four devices were tested. 
The SEL plots are shown below. 

Table 4 
SEL Test Runs 

Run 
Board 
Serial 

Number 
Ion 

Supply 
Voltage 

(VDD,VSS) 

Effective 
LET Angle Ave. Flux Fluence SEL 

# V MeV∙cm2/mg degrees #/cm2/sec total ions 

2 1 Xe 3.5, -3.5 54.0 0 3.070E+03 1.000E+07 0 

5 3 Xe 3.6, -3.6 54.0 0 8.766E+03 1.000E+07 0 

182 4 Ag 3.6, -3.6 58.0 0 5.904E+04 1.003E+07 0 

183 7 Ag 3.6, -3.6 58.0 0 7.439E+04 9.972E+06 0 
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Appendix: 
SEL 

Run 2, Board 2, LET = 54.0 MeV·cm2/mg 

Run 5, Board 3, LET = 54.0 MeV·cm2/mg 
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Run 182, Board 4, 58.0 MeV·cm2/mg 

Run 183, Board 7, 58.0 MeV·cm2/mg 


