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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purposc of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed cutside GSFC only as a
courtesy te eother government agencies and contractora. Any distribution of
thiz document, or application or use of the information contained herein, i¢
expressly conditioned upon, and is subject to, the follewing understandings
and limitations:

{a) The information was developed for general guidance cnly and is
subject te change at any time;

{B) The information was developed under unique GSFC laboratory <onditiono
which may differ aubatantially from outside conditions}

(<) GSFC does not warrant the accuracy of the infarmation when applliad ar
uged under other than unigue GSFC laboratory conditions;

{d) The infermation should not be construed as a representation of
product performance by either GEFC or the manufacturer;

{e) Neither the United States government nor any persan acting on kehalf
of the United States government assumes any liapility resulting from
the application or use of the information.
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A radiation evaluation was performed on MMN91204 to determinc the
iotal dose tolerance of these parts. A brief summary of the test
results is provided below, For detailed information, refler to
Tables I through IV and Figure 1.

rhe total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradioted under bias (see Figure L for bias configuration), and
two parts were used as cantrcl samples. The total dose radiation
steps were 5, 10, 20, 30, 50, 75 and 100 krads. After 100 krads,
parts were annealed at 25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 100 krads (cumulative). The
dose rate was between 250 — 5000 rads/hour, depending on the
total dose level (see Table II for radiation schedule). After
each radiation exposure and annealing treatment, parts werc
electrically tested according to the test conditions and the
specification limits listed in Table IIX.

All (8) paris passed all tests on irradiation up to 20 krads.
However, two parts were damaged during test measuremenls after 20
krads, and were excluded from further testing., After 30 krads,
one part (SN 43) exceeded the maximum specification limil of
16.1m%Fs for LIN with a reading of 19,0m%FS. However, all other
parts passed all tests to 30 krads. After S50 krads, all parts
except one exceeded the maximum specification limit for LIN
{(failed readings ranging from 16.5-33.0 m%Fs}, and no dFslit
readings were obtained for Lhe parts exceeding the maximum
specification limit for LIN. Parts also showed significant
degradation in GAIN1, although all parts were still within the
specificatien limits for this parameter. After 75 and 100 krads,
all parts failed LIN and all parts except SN 43 failed to meel
the minimum specification limit of -200m%kFS for GAINl1. No dFS1l+
readings were obtained for the failing parts. No recovery was
observed upon annealing the parts [or 24 hours, altheugh three

parts (SNs 42, 45 and 48} recoversed to pass GAIN1 aftcer 168 hours
of annealing.
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on continued irradiation to 200 and 300 krads, all parlks failled
CGAIN1 and LIN, and significant degradation was obscrved in ZEROQL,
Table IV provides the mcan and standard deviation values for each
parameter after different radiation exposures and annealing

treatments. BAny further details about this ovaluation can be
obtained upon regquest. Lf you have any guestions, please call me
at 301-731-8954.



TABLE I.

Ceneric Part Humber:

SMEX Common Buy
Part MNumber:

EMEX Common Buy
Conlrol Number:

Charge HNumber:
Manufacturer:
Quantity Procured:
Lot Date Code:
Ouantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Controel Samples:

Part Function:
Part Technoclogy:
rackage Style:

Test Engineer:

Part Information

MN3T0B/H

MMNG1204

1688

Co0211

Micro Networks
110

8038

10

42, 43, 44, 45,
46, 47, 48, 49
40, 41

12-Bit D/A Converter
Bipolar

18~Pin DIF

C. Nguyen




TADLE II. Radiation Schedule

EVENTG

DATE
1} Initial Electrical Measuremcnts 06/26/91
2) 5 krads irradiation @ 250 rads/hr 07/01/91
Post S krads Electrical Measurements 07/02/51
3) 10 krads irradiation @ 250 rads/hr’ 07/03/91
Post 10 krads Electrical Measurements 07/03/91
4) 20 krads irradiation € 500 rads/hr 07/03/91
Post 20 krads Electrical Measurements 07/05/481
5) 30 krads irradiation @ 500 rads/hr 07/05/91
Post 30 krads Electrical Measurements 07/08/91
6) S0 krads irradiation & 1000 rads/hr 07/08/91
Post 50 krads Electrical Measurements 07/08/9%1
7} 75 krads irradiation @ 1250 rads/hr 07/09/91
Paost 75 krads Electrical Measurcments 07/10/%1
8) 100 krads irradiation @ 1250 rads/hr 07/10/91
Post 100 krads Electrical Mecasurements 07/11/91
9) 24 hrs annealing 07/11/091
Post 24 hr Electrical Measurements 07/12/81
10} 168 hrs annealing 07/11/9%1
Post 1668 hr Electrical Measurements 07/18/91
11) 200 krads irradiation @ 5000 rads/hr 07/18/91
Post 200 krads Electrical Measurements 07/18/791
12) 300 krads irradiation @ 5000 rads/hr p7/19/91
Post 300 krads Fleclrical Measurements 07/22/701

Notes:

~ All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC. -
- A1l elcctrical measurements were performed off-site al 257C.
- Annealing was performed at 25°C under bias.

Due to a power outage at the radiation facility on 07/02/91,
the second radiation run had to be restarted on 07/03/91 with an
increased dose rate ¢of 2 krads per hour.



Tahle III.

Electrical Characteristics of MN91204

A

VDD - 15V, VEE = -]5v, TA = 25°C
Limits

Test Conditions Min Max Units
TIL VIL = 0V, VIH = 5V -1 0 ul
IIIll VIL - 0V, VIH - LV 0 1 uh
IQUT POS VIL = 0.8V, VIH = 2V 1 ] AA
I0UT_NEG ;’IL = 0.8V, VIH = 2V ~60 -1 mA |
DD VIL = 0V, VIH = 5V - 4 ma,
1EE VvIL = 0V, VIH = 5V —4 ma
ZERO1 -200 200 nEFSs
GATNL1 ) ~-200 200 m%ESs
LIN - 16.1 m%E3
dFES1 V8=14.55 to 15.4VDRC - 120 m%
;FSI— v5=-15.4 to -14.55VDC - 360 LE




TABLE IV: Summary of Elec. . Measurements after y

Total Dose Exposures and Annealing for MN91204 1/, 2/
To-al Dose Exposure {krads}
Initials 5 10 20 30 50 75
Spec. Limits

ParareLers min max mean n sc gd
IIL aw| -1 0 : H 0 0
TIH ua| o i Q 0
ICUT POS mi] 1 E0 Q. C.€
IOUT NEG -ma| 1 £0 C. 0.2
o0 mA 4 C. 0.1
1EE —mi 4 Q. 0.1
H:Enol neEs|~200 200 ki G
GAIN1 nfs|-200 200 14 23
LIN miFs 16.1 3 6
CFS1t m% 120 0.3
Grgl- mh 360 4 2

+ :mplies that no data was recerded for this parameter for some or all parts due te radiation
induced degradation.

<Table =V combinued c¢n next page>




TABLEIV. (contiL...d)

TDE (krads) Annealing Total Dose (krads)

Initials 100 24 hrs. 168 hrs. 200 300

spec. Limlts
ad mean sd | mean sd | mean sd | maan sd | rean sd

Sarameters min max 1@

TIL NN 4 0|
118 uasl 0 1 0 0
TouT PC3  mA) 1 60 C.6 0.8
;;OUT_NEG -mh| = 69 0.7 C.2
IDC m 4 0.1 C.o
IZE -mh 4 0.1 C.1
ZERO1 mEFSj-2C0 200 13 20
GATIN1 mEFs|-200 200 37

LIN nirs 15.1f

dEEl+ n% 120

dESi- % 380

Notes:

calcnlated over the eight parts lrradiated in this

1/ The mean apnd standard deviztion wvalues were
throughout the testing and are not included in this

tegting. The control samples remained constant

cable.

2f Takle IV does not irolude “est data recorded for SNs 44 and 47 after 20 krads, as tLhay were

damaged during testing.
# implies that no data was recorded far this parameter for some or all parts due ta radiatior
induzed degradation.



Figurc 1.

Radiation Bias

Circuit for MHNS1204
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+5V Supply shall be +SVRC 2 SVDC
-15V Supply shall be -15VDC = .5VDC
+15V S5upply shall be +15VDC + .5VDC
RL shall be 10kOhm 10% 1/4W
R shall be 1kOhm 10%  1/4w



