ESA-QCA00119T-C

esa european space research

eSteC and technology centre

Components Division
Laboratory Support Group

RADIATION ANALYSIS
REPORT

RA 064

Part Type : Integrated Circuit
High Speed CMOS

Type No : M54HC86F1

Manufacturer: SGS

Project : Standardisation
ANALYST H.MEIJER/QCL -
| |l |5 /45,

I REVIEWED P.ELLEN/QCL J

| S |l
LAPPROVED ]I B.Jolﬂ-Al/lggl; W W n/57; -4/ n

DISCLAIMER The informati ined herein s p 1 for guidance of cmployees of the Buropean Space Agency. It may be altered, revised or
d due to sub ! or additional test rcsults. These changes could be communicated internally or by other ESA
publications. Notu:eulmebymmmmumMmdeofBSAulmmlymm“mmuw
to be only advisory in nature. Neitber ESA nor any person acting on behalf of ESA assumes any liability resulting from the usc of the
information contained herein.

Keplerlaan 1 - Noordwijk - The Netherlands
Mail address: Postbus 299 - 2200 AG Noordwijk - The Netherlands
Tel.: 01719-86555 - Telex: 39098 - Cables: Spaceurop, Noordwijk - Fax.: 01719 -17400



K\k

Components Division Page Number : 2 of 26

eSteC Laboratory Support Group Report Number : RA 064

Summary

Contents

1.0 Introduction

2.0 Objective

3.0 Radiation Source and Dosimetry

4.0 Sample Identification and Allocation
5.0 Biasing Conditions and Circuitry
6.0 Irradiation Schedule

7.0 Test Results

A large increase in Quiescent Device Current occurred for those devices irradiated
with bias applied.

A change from positive to negative voltage was measured for P-Channel Threshold
voltage for those devices irradiated with bias applied.

There were no significant changes for the remaining DC and AC parameters.
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3.0

4.0

Introduction

This assessment of radiation performance, of the M54HC86 manufactured by SGS, was
undertaken to establish whether any changes in radiation susceptibility had occurred due
to the transfer of the wafer fabrication to a different manufacturing plant.

Objective

The objective of the test was to establish that the devices assembled from wafers processed
at the new plant had the same radiation performance as previously evaluated for the
original wafer fabrication location.

The device type tested was supplied by SGS on a random basis and was not specifically
identified by ESTEC as necessarily being 100% representative of the new wafer
processing plant.

Radiation Source and Dosimetry

The 1460 Curie Co-60 facility at ESTEC was used for exposing the samples to ionising
radiation (1.25 MeV gamma radiation). The dose rate can be varied by placing the
samples at a different distance from the Co-60 pellets. The dose rate chosen for the
irradiation in this test is detailed in paragraph 4.0.

The dose was monitored using an Ionex Dosemaster equipped with a 0.6cc ion probe
placed at the same distance from the Co-60 source as the samples. The Ionex Dosemaster
is calibrated to + 0.5%.

Sample Identification and Allocation

A total of 10 parts were available and were distributed as follows:-

Note:-2 parts were not subjected to irradiation and were kept as control samples.

Sample Condition Description
21 A Static
22 A Static
23 A Static
24 A Static
32 B Static
H7 B Static
H8 B Static
H9 B Static
73 - Control
74 - Control

A. Figure 1

B. All pins grounded
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5.0 Biasing Conditions
The biasing conditions applied, during the irradiation of the devices, are shown in
figure 1. ‘
Vee = 5.0 Volts
Q
p—y
1 14
500 ohms 2 '3
' VVVV . 12550 ohms
4 8|
5 10
500 ohms
[ ]
7 8

Gnd

Figure 1 Biasing circuitry

6.0 Irradiation Schedule

The following information details the time and dose rate schedule used in the performance
of this radiation testing:-

Start Time Accumulated Dose Rate
Dose (krad) (rads/min)
08:57 6.0 147.1
10:02 10.0 146.5
10:59 15.0 146.5
13:26 25.0 146.5
15.45 40.0 146.5
Note:- The irradiation was carried out on 20.03.91.

7.0 Test Results

A very large quantity of test data was generated during this analysis, for the purposes of
presentation in this report the DC results of one device from each group only is included.
The test results for Quiescent Device Current for group A, and P-Channel Threshold
Voltage of one device from each group are presented graphically in figures 2-4 as these
are the only parameters that vary significantly.
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