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I. INTRODUCTION

This study was undertaken to determine the radiation-induced single event effect (SEE) sensitivity of the NonVolatile Electronics (NVE) IL710 digital isolator.  The testing was done at Brookhaven National Laboratory’s Single Event Upset Facility.  The output of the device was monitored for radiation induced errors.  The power supply current was monitored for large increase and the device functionality.

II. DEVICES TESTED

The NVE IL710 is a BiCMOS high-speed digital isolator that utilizes NVE Giant Magneto.  Two samples were tested, one manufacture using 1.2(m fabrication process and the other was manufactoured on 0.6 (m process. The devices were delidded before exposure.  The 0.6 (m DUT had these markings: IL710, F113478.1, 9950.  There were no markings on the 1.2 (m package.
III. TEST FACILITY

Facility: Brookhaven National Laboratory Single Event Upset Test Facility.

Flux : 8.9x103 – 2.3x105 particles/cm2/s.

Particles: linear energy transfer (LET)
	Ion
	LET (MeVcm2/mg)

	Cl
	11.5

	Br
	36.9

	I
	59.9


IV. TEST METHODS

Case Temperature: ambient in a vacuum and 75C

Test Hardware: A custom test set was used to supply a nominal input levels to the Devices Under Test (DUTs) and monitor the DUT output and power supply currents for changes resulting from the radiation exposure. A 4 GHz digital oscilloscope (Tektronix TDS784C) was used to monitor the DUT functionality during the irradiation.  The scope was triggered to capture a trace when the DUT output deviated from the expected value.  The trace was saved for later processing.  The hardware is capable of capturing at least 4 traces per second.

The input was driven using an programmable array logic microcircuit.  A Hewlett-Packard 6624     power supply supplied power to the DUT.

The setup allowed for heating the DUT via a thermal strip, temperature monitoring was achieved using a thermistor.   

Software:  Customized LABVIEW( software provided a user interface to control signals to the DUT.  The software also automatically monitored the DUT output (via a trigger from the hardware) and supply currents and generated a Single Event Transients (SET) and Single Event Latchup (SEL) file history. The software automatically turned off the DUT power supply when the current exceeded a user-defined value, i.e., limiting current (IL).

Test Techniques: Tests were performed on both DUTs to measure the SET and SEL susceptibility as a function of particle LET for various DUT configurations.  The test setup   allowed for monitoring and changing the temperature, all SET testing was done at 25C while SEL testing was done near 75C.  The positive supplies (VDD1 and VDD2) were set at 5 V for SET testing, while for SEL they were set at 5.5V. Supply current for VDD2 stayed near 0.3 mA during all testing. Supple current for VDD1 ranged from 1.7 to 2.8 mA for the entire test cycle. 

The device was deemed to have experienced an SET when the output deviated from its expected value by more that 0.5 V.  The number of deviation during an irradiation was tabulated.  Each trace was captured and saved. 

SEL susceptibly of the DUTs were determined by monitoring the supply current for current increases larger that IL. For all cases IL was set to 17 mA for the positive and negative power supplies. Device functionality was monitored by observing the output of the DAC using an digitizing oscilloscope.

V. RESULTS

Figure 1 gives the results of SET testing results on the 0.6 (m IL710.  The data is plotted as the SET cross section versus the linear energy transfer (LET).  During testing we observed that the SETs were typically 5(s in duration.  Using an iris to modulate the beam size, we were able to focus the beam on the entire DUT or on either the output or the input side of the DUT.  The SET cross section obtained when exposing the input side of the DUT are plotted at LET = 37 MeV cm2 /mg.  No upsets were observed when exposing the output side to a fluence of 1x107 ions/cm2.      Obviously the input side of the device is the most sensitive to SETs.

Table 1 gives the results of SET testing results on the 1.2 (m IL710 for LET = 37 MeV cm2/mg. Data is given for full device exposure and exposures isolating the input and output. Obviously the input side of the device is the most sensitive to SETs.  Note that the cross sections for the 1.2 (m DUT are more than an order of magnitude greater than that for the 0.6 (m.

Both IL710 types did not experience SELs for the test conditions described above.  Table 2 gives the detailed ion test conditions for each exposure done at a fluence of 1x107 p/cm2 or greater. 
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Figure 1.  Heavy ion SET cross section data for the 0.6 (m DUT.. 

Table 1. Device cross section measurements at LET = 37 MeV cm2 / mg for the 1.2 (m DUT.

	Output
	Area Exposed
	Device Cross Section

	high
	output
	6.3E-05

	low
	all
	2.4E-05

	low
	input
	0.0E+00

	low
	output
	2.5E-05


\

Table 2. Exposures with fluences greater than  1x107 p/cm2.

	DUT
	VDD1
	VDD2
	Temp
	Input Logic Level
	LET
	fluence

	0.6
	5
	5
	amb
	high
	37.3
	1.04E+07

	0.6
	5
	5
	amb
	high
	37.3
	2.98E+07

	0.6
	5
	5
	amb
	low
	37
	3.00E+07

	0.6
	5
	5
	amb
	low
	74
	3.00E+07

	0.6
	5
	5
	amb
	high
	37
	3.00E+07

	0.6
	5
	5
	amb
	low
	37
	1.00E+07

	0.6
	5
	5
	amb
	high
	74
	3.00E+07

	0.6
	5.5
	5.5
	75
	high
	37
	1.00E+07

	0.6
	5
	5
	amb
	high
	11.4
	1.00E+07

	0.6
	5
	5
	amb
	high
	22.8
	1.00E+07

	0.6
	5
	5
	amb
	low
	22
	1.00E+07

	0.6
	5
	5
	amb
	low
	11
	1.00E+07

	0.6
	5
	5
	amb
	high
	59.9
	1.15E+07

	0.6
	5
	5
	amb
	low
	59.9
	1.02E+07

	1.2
	5
	5
	amb
	high
	37
	1.00E+07

	1.2
	5
	5
	amb
	low
	37
	1.18E+07
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