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The information contained in this document has been developed solely for the

. purpose of providing general guidance to employees of the Goddard Space Flight

Center (GSFC). This document may be distributed ocutside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(2) The information was developed for general guidance only and is
subject to change at any time;

(b) The information was developed under unigue GSFC laboratory conditions
which may differ substantially from outside conditions;

(c) GSTC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions;

(&) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer

’

(e) Xeither the United States government nor any person acting on behalf
£ the United States government assumes any liability resulting from
the application or use of the informaticen.
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A radiation evaluation was performed on LM117 (Resistor
Programmed Regulator) to determine the total dose tolerance of
these parts. A brief summary of the test results is provided
below. For detailed information, refer to Tables I through IV
and Figqure 1.

The total dose testing was performed using.a Cobalt-60 gamma-ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and.
two parts were used as control samples. The total dose radiation
levels were 5, 10, 20, 40 and 60 krads*. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads (cumulative). Finally, the parts were
annealed for 168 hours at 100°C. The dose rate was between 0.15
and 2.0 krads/hour, depending on the total dose level (see Table
II for radiation schedule). After each radiation exposure and
annealing treatment, parts were electrically tested at 25°C -
according  to the test conditions and the specification limits** .
listed in Table III.

All ten parts passed initial (pre-rad) electrical tests. All
eight irradiated parts passed all electrical tests up to and
including the 20-krad level. After the 40-krad exposure, all
eight irradiated parts exceeded the maximum specification limit
of 5.5 mV for line regulation (REG/1ldl), with readings ranging
from 5.86 to 8.18 mV. After the 60-krad exposure, the same

*The term rads, as used 1in this document, means rads(silicon).
All radiation levels cited are cumulative.
**These are manufacturers’ non-irradiated data sheet :
specification limits. No post-irradiation limits were provided-
by the manufacturer at the time these tests were performed.

_1_




fallures contlnued, wlth readalngs ranglng rrom ..V LO 1l1l.950 iv.
After annealing for 168 hours at 25°C, the same failures
continued, with readings ranging from 10.37 to 19.40 mV. Upon
continued irradiation to 100 krads (cumulative) REG/1dl failures
continued, with readings ranging from 12.45 to 24.90 mV. 1In
addition, six irradiated parts (SN 82, 83, 85, 86, 88 and 89)
exceeded the maximum specification limit of 9.0 mV for line
regulation (REG/1ln), with readings ranging from 11.16 to 25.08
nV. At the 100-krad level, the values for r1pp1e rejection
(Rrj120) could not be read for these same six parts. This
indicates functional failure of these parts at this radiation
level.

After a final annealing at 100°C, no rebound effects were
observed.

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each: parameter-
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
8954.
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TABLE I. Part 1lniormation

Generic Part Number: IM117
Part Number: M38510/11704BYA
FAST /MUE
Control Number: 6143A
Charge Number: Cc24018
Manufacturer: Linear Technology Corp.
Lot Date Code: 9208A
v»Quantity Tested: 10
Serial Numbers of
Radiation Samples: 82, 83, 84, 85, 86, 87, 88, 89
Serial Numbers of
Control Samples: 80, 81
Part Function: -Resistor Programmed Regulator
Part Technology: Bipolar
Package Style: TO-3 can
Test Engineer: T. Mondy



TABLE II. Radiation Schedule 1or LM1l/

EVENTS DATE

1) Initial Electrical Measurements 11/09/92
2) 5 KRAD IRRADIATION (0.27 krads/hour) 11/18/92
POST-5 KRAD ELECTRICAL MEASUREMENT 11/19/92
3) 10 KRAD IRRADIATION (0.25 krads/hour) 11/19/92
POST-10 KRAD ELECTRICAL MEASUREMENT 11/19/92
4) 20 KRAD IRRADIATION (0.15 krads/hour) 11/20/92
POST-20 KRAD ELECTRICAL MEASUREMENT 11/23/92
5) 40 KRAD IRRADIATION (1.0 KRADS/HOUR) 11/23/92
POST-40 KRAD ELECTRICAL MEASUREMENT ' 11/24/92
6) 60 KRAD IRRADIATION (1.0 KRADS/HOUR) 11/24/92
POST-60 KRAD ELECTRICAL MEASUREMENT 11/24/92
7) 168 HOUR ANNEALING @25°cC 11/25/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 12/02/92 -
8) 100 KRAD IRRADIATION (2.0'KRADS/HOUR) 12/02/92
POST-100 KRAD ELECTRICAL MEASUREMENT 12/03/92
9) 168 HOUR ANNEALING @100°C* 12/03/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT '12/10/92

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term
time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL--
STD-883D, Method 1019, Para. 3.10.1.



Table III. Electrical Characteristics OXI Liilidi/

TEST CONDITIONS LIMITS UNITS
Min Maﬂ

Minimum Load Current: Ig+
VIN = 4.25V 3 mA
VIN = 14.3V 3 mA
VIN = 4%+.3V 5 mA
Adjustment Pin Current: Ires/M (MAX)
VIN = 4.25V | 100 uA
VIN = 41.3V , 100 uA
Adjustment Pin cCurrent: Iref/m (MIN)
VIN = 4.25V 15 uaA
VIN = 41.3V 15 uA
Load Regulation: REG/1ld
VIN = 6.25V, 5mA < Iy, < 1.5A -5.5 5.5 nv
VIN = 41.3V, 5mA < Iy < 200mA -3.5 3. nv
Line Regulation: REG/1ln

4.25V < VIN < 41.3V -9 9 nv
Reference Voltage: VRpp/m r VREF/M
VIN = 4.25V Iy, = SmA 1.2 1. v
VIN = 4.25V Iy, = 1.5A 1.2 1.3 v
VIN = 41.3V Iy, = 5mA 1.2 1.3 v
VIN = 41.3V Iy, = 200mA 1.2 1.3 v |
current Limit: Ipk/m
VIN = 4.25V 1.5
VIN = 40V 0.1 J
Ripple Rejection: Rrji120
VIN = 6.25V, Iy = 60mA, Freq. = 120HZ 65 aB
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Filgure 1l. Radlation bBias Circuit 10L
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