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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed sclely for the
purpope of providing general guldance to empleoyees of the Goddard Space Flight
Center (GSFC). This document may be distrikuted cuteida GSFC cnly as a
courteay to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
exprescly conditicned upon, and is subject to, the Iollowing understandings
and limitations:

(a)

(b)

{c)

{a)

{e@)

The information was developed for general guidance only and ia
subject to change at any time;

The infeormation was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditjons;

GSFC does not warrant the accuracy of the information when applied or
used under other than unicue GSFC laboratory conditions;

The information should not be conmtruasd am a representation of
product performance by either GSFT or ths manufacturer;

Neither the United States governmant nor any peraon acting on bshalf
of the United States government amsuman any limbility resulting from
the application or use of tha information.
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A radiation evaluation was performed on SI9110AK 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 Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
gsource. During the radiation testing, eight parts were irradiated
under bias (see Fiqure 1 for bias configuration}, and two parts
were used as control samples. The total dose radiation steps were
2.5, 5, 7.5, 10, 18, 20, 30, 50, 75 and 100 krads. After 100
krads, parts were annealed at 25°C for 48 and 168 hours. The dose
rate was between 0.07 - 1.25 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 according to the test conditions and the
specification limits listed in Table TIII.

All parts except twe (SNs 62 and 63) passed all tests on
irradiation up to 10 krads. The failures of SNs 62 and €3 were
marginal, as these parts showed lower readings than the minimum
specification limit for Erreor Amp VFB and Error Amp Source
current, at 7.5 krads and 1C krads respectively. At the following
radiation steps of 15 and 20 krads, all (8) parts showed
degradation of Error Amp VFB, Error Amp Source Current, and
Supply Current beyond the specified limits., After 30 krads, parts
failed to meet the specification limits on the following
parameters: Oscillator Accuracy, Oscillator Voltage Stability,
Error Amp AVOL, Error Amp Source/Sink, PreRegulator Input
Leakage, Supply €urrent and Qutput High Veltage.

Parts continued to degrade more and more with increasing
radiation exposures. At 50 krads, the oscillator accuracy
measurements on all parts were 0kHz. A zero reading cn this
parameter indicates that the oscillator and the output sections
were not functioning correctly. The failure of these sections was



also evident from the fact that no rise time measurements could
be made on some parts after 50 krads of radiation exposure. The
deqgradation in parts continued at 75 and 100 krads, with parts
failing a large number of the parametric measurements, including
Reference Output Veoltage, Maximum Oscillator Freguency,
oscillator Accuracy, ©Oscillator Stability, VFB, I source/sink,
Current Limit Threshold Voltage, Input Leakage, Turn Off
Threshold Voltage, Under Voltage Lockout, Supply Current, VOH,
and Qutput Rise Time.

Parts showed partial recovery on annealing for 48 and 168 hours,
but the recovery was not enough to bring the failing parameters
within the specification limits. Table IV provides the mean and
standard deviation values for each parameter after different
radiation exposures and annealing treatments.

Any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at 731-8954.



TABLE I.

Generic Part Number:

SMEX Common Buy
Part Numnber:

SMEX Common Buy
Control Number:

Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:
Part Function:

Part Technology:

Package Style:

Part Information

SI9110AK

ST9110AK

1728

Siliconix

45

9024

10

60, 61, 62, 63
G4, 65, 66, 87
58, 59

Switch Mode Controller

CMOS

14-Pin DIP
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TABLE TI. Radiation Schedule

EVENTS DATE

1) Initial Flectrical Measurements 11/30/90
2} 2.5 krads irradiation € 125 rads/hr 12/10/90
Post 2.5 krads Flectrical Measurewments 12/11/90
3) 5.0 krads irradiation @ 125 rads/hr 12/11/90
post 5.0 krads Electrical Measurements 12/12/90
4) 7.5 krads irradiation & 125 rads/hr 12/12/%40
Post 7.5 krads Electrical Measurements 12/13/90
5) 10 krads jrradiation @ 125 rads/hr 12/13/90
Post 10 krads Flectrical Measuremecnts 12/14/50
6) 15 krads irradiation @ 73 rads/hr 12/14/90
post 15 krads Flectrical Measurements 12/17/90
7) 20 krads irradiation @ 250 rads/hr 12/17/90
Post 20 krads Electrical Measurenents 12/18/90
g8} 30 krads jrradiation & 500 rads/hr 12/18/90
Post 30 krads Electrical Measurements 12/19/90
9) 80 krads irradiation @ 1000 rads/hr 12/19/20
Post 50 krads rlectrical Measurements 12/20/90
10} 75 krads jrradiation @ 1250 rads/hr 12/20/90
Post 75 krads Electrical Measurements 12/21/90
11) 100 krads jrradiation @ 397 rads/hr 12/21/90
post 100 krads Electrical Measurements 12/24/90
12} 48 hrs annealing 12/24/90
Post 48 hr Electrical Measurements 12/26/90
13) 168 hrs annealing 12/26/90
post 168 hr Flectrical Measurements 12/31/90

Hotes:

- 211 parts were radiated under bias at the cobalt-60 gamma Tray
facility at GSFC.

- A1l electrical nmeasuremnents were performed off-site at 25°C.
~ annealing was performed at 25°C under hias.



TABLE III.
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Refercnce Output Voltage {(VREF)
Reference short Circuit Current (1IsC)
Maximum Oscillator Frequency (Max Freq)
Initial Oscillator Accuracy {O=sc. Acc.)
OSC Voltage Stability (volt. Stab.)
Error Amp VFB

Error Amp IBIAS

Error Amp AVOL

Error Amp ISOURCE

Error Amp ISTNK

Error Amp PSRR

Current Limit Threshold Voltage ({VCLT)
PreRegulator Input Leakage (IIL)

VCC Turn-0ff Threshold Voltage (VTHOFF)
Undervoltage Lockout ( VLKOUT)

Supply Current (ICC)

Supply Bias Current (TBIAS)

-8hutdown IIH (IIH1)

Shutdown IIL (IIL1)

Reset IIH (IIH2)

Reset IIL (ITIL2)

Cutput High Voltage (VOH)

Output Low voltage {VOL)

Output Rise Time (TR)

OCutput Fall Time (TF}

-3.0ul
=35.0uA
9.9V
=-0.1¥V
0.0ns
Q.0ns

Electrical cCharacteristics of SI9110AK

.

500nAa
200.04D
14.0ma
1.2mA
204,048
1.4V
10.0uA
9.40V
8.90V
l.0mA
50, 0ui
5.0uln
35.0uA
Z.0uA
35.0uA
10.58V
0.1V
75, 0ns
75.0ns
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s Table IV. Summary of Elec” al Measurements after f:\.ﬂ\
Total Dose Exposures and Ai.  ing for SI9110AK 1/ .
Toctal Dose Exposure {krads)
Initialas 5 7.5 10 i5 20 K1) 50
Span, Limita
Parameters min max mean B5d
[VREF vi|a.s 4.1 02
1sC uA | 80 200 3
*|Max Freq. MHz 1.0 5.0 0.2
Gac, Acgc. kHz g0 120 1
volt. Stab % | 0.C 10.0 0.4
Errcr Bmp YEFB ¥| 3.95 4.04 .02
* IEIAS rA | 0.0 500 59
" AVOL @B [ &0 200 1
" ISOURCE ma | 1.4 14.0 0.3
*  ISINK @ mA |0.12 1.2 .01
" PSRER dB | 49
YCLT v |1.0
IIL uh | 0.0
VIHOFF vV, 7.0
VLEQUT Y| &a.5 1.¢
 {alel mh | 0.1 1.0
YBIAS ud | 9.0 ¢
ITH1 uad |-5.0 0
ITL1 uad | -35 0
IZH2 ud | -5,0 5.0 o
IIL2 vA | -35 0
VOH ¥ { 9.9 10.5% 0
VoL v|-0.1 b
(TR ns | 0.0
TF ns | 0.0 1.0

* t 50 krads and above, osclllator accuracy readings varied from 0 to 500 kHz., A zera reading implies
that the part would not cecillate under the measurement conditions of this test, and is indicatlve of
functional fallure of the oscillator and output sections. .

** No rise time measurements could be made on several parts at 50 krads and above. This ls indicativa of
functional fallure of the oscillator section of the parts. '
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Table IV. (continued)

Total L.:se {krads) Annealing
75 100 48 hrs 158 hrs
Spec., Limite Lf/

Faramaters min max mea ad Ban ad mean sd Mean &d
VREF v |39 4.1 g 0.1 0.1
IS uh a4 200 4 5
Max Freg. MHz { 1.0 5.0 g. 0.3
Osc. Acc.  kHz ED 120
Volt. Stab % | 0.0 10.0 3 45
Error Amp YFB V[3.95 4.04 [ q. 0.2
" IEIAS na b 6.0 500 i, 1.9
u AVOL 4B 60 200 d. 4.0
" ISOURCE mA ; 1.4 14.0 D ?
n ISINK ma [0.12 1.2 ) "
" FSER ds 40 200 7 7
vCLT V| 1.0 1.4 ¢ 0
IIL ud | 0.0 10.0 50 200
YTHOFF V19,0 9.4 0 0.2
VLKOUT Y| 8.5 §.¢ ] G.1
I1CC mA | 0.3 1.0 7. 0.3
IBIaS U] q.0 50 a 4]
ITH] ua |-5.0 5.0 0 i
IIL: uk | =35 35 0 ]
IIH2 vA | -5.0 5.0 0 0
IIL2 ud | -35 i5 { H
YOH ¥Yi92.9 14.5
VoL v |-0.1 0.1 0 L
TR ns . 75
lzF ns | 0.0 75 100 i
Notes:

1/ The mean and standard devlation values were calculated over the eight parts
irradiated in this testing. The contrel samples remained constant throughout
the testing and are not included in this tablea,

L
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No VOH meazurements could be made on several parts at 75 krads and abave.
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gure 1. Radiation Bias Circuit for SI9110AK
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