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A 1adiation evalnation was performed on SDM3304 (NPN Darlington Power ‘Transistor) to determine the total
dose tolerance of these parts. A briel summary of the test results is provided below. For detailed information, refer
to Tables 1 through 1YV and Figure 1.

The total dose testing was performed using a o ganuna ray source. During the radiation testing, eight parts
were irradiated under bias (see Figure 1 for bias configuration), and two parls were used as control samples. The
total dose radiation levels were 3, 10, 15, 20, 30, 50, 75, and 100 krads*. The dose rate was between 0.08 and 1.5
krads/hour, depending on the tolal dose level {see Table I for radistion schedule). After the 100 krad irmdiation,
pazts were annealed at 25°C for 168 hours, after which the parts were annealed at 100°C for 168 hours. Afier each
radiation exposure and annealing treatment, parts were elactrically tested according to the test conditions and the
specification timits** listed in Table TT1.

All parts passed initial electrical measurements. All irradiated parts passed all electrical tests up to and including
the 100 krad level.

After annealing for {68 haurs at 25°C, all parts passed all electricat tests.

After annealing for 168 hours at 100°C, no rehound effects were ohserved,

Table IV provides a summary of the mean and standard deviation values for each parameter afier different
irradiation exposurcs and anncaling steps.

Any further details about this evaluation can be obtained ypon request. If vou have any questions, please call me at
(301) 731-8954,

*The term rads, as used in this docomer, means tads(silican). All radiatian levels cited are cumulative.
*#These yre manufacturer's pre-irradiation data specification limits. No post-irmdiation limits were provided by
the manufacturer at the time these tests were performed.
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ATWISORY ON T USE UF THIS DOCUMENT

The information conlained in this document has been developed solely for the purpese of providing
goneral guidance to cmployocs of the Geddard Space Flipht Center (GSFC).  This documem may be
distributed cutsidc GSFC only es a cowrleay to cther povernmem apsnoiss and comtradtors.  Any
distribution of this document, or application or use of the information contained herein, is expressly
conditional upon, and is subject to, the follewing understandings and lirmitations:

{2} The informalion was developed for gencral guidance only ard is subjeot to changs at any time;

(t) ‘The information wes developed under wnique GSFC laborstory corditlons which may differ
substontially from outside conditions;

(o) GEFC docs not warrant the acouracy of the information when applied or ussd under other than
unique GSFC laberatory conditions;

(d) The information should not ba consrusd as a represunation of product performance by either GEFC
or the mayufactorer,

(&) Weither tha United Ststes government nor any perzon acting on behalf of the United Staies
governmant assumes any liahility resulting from the application or use of the information.
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TABLE I. Pant Information

Generic Pat Nuinber:

HST/CAL
Part Number:

HST/CAL
Control Number:

Charpe Number:
Manufacturer:
Lot Date Code:
Ouantity Tested:

Serial Number of
Control Samples:

Setial Numbers of

Radiation Samples:

Part Function:
Part Technology:
Package Style:
Test Equipment;

Test Bngineer:

SDM3304

SI3M3304

11132
ES56029
Solitron
9442

10

50,31

52, 53, 54, 35, 56, 57, 58, 59
NFN Darlingion Power Transistor
Bipolar

TOS

Cislronics

P. Srioudam

¥ No radiation tolerance/hardness was goaranteed by the manufacturer for this part,

'
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TABLE 11, Radialion: Schedule for SDM3304
EVENTS

1) INITIAL ELECTRICAL MEASUREMEN'TS

2} S KRAD TRRADIATION (0.3 KRADS/HOUR)
POST-5 KRAD ELECTRICAL MEASUREMENT

3] 10 KRAD IRRADIATION (.08 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

4) 15 KRAD TRRADIATION (0.3 KRADS/HGUR)
FOST-15 KRAD ELECTRICAL MBEASUREMENT

5) 20 KRAD IRRADIATION ( 0.3 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

¢) 30 KRAD TRRADJATION (0.6 KRADSAIOUR)
POST-30 KRAD ELECTRICAL MEASURBMENT

7) 50 KRAD TRRADIATION {0.3 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

8) 75 KRAD TRRADIATION (1.5 KRADS/HOUR)
POST-75 KRAD ELECTRICAL MEASUREMENT

2) 100 KRATY IRRADIATION (1.5 KRADS/HOUR)
POST-100 KRAD ELECTRICAL MEASUREMENT

10) 168-HOUR ANNEALING @25°C
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

11} 168-HOUR ANNEALING @100°C*
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

DATE
12/61/94

12/01/94
12/02/94

12/02/94
12/05/94

12/05/94
12/06/94

12/06/94
12/067/94

12/07/94
12/08/94

12/09/94
12/12/94

12/12/94
12/13/94

12/13/94
12/14/94

12/14/94
12/21/94

12/21/94
12/28/94

*Hiph temperature nnnealin_lg"is performed to accelerate long term time dependeml effects (TDE), namely, the
“rebound" effect due ia the growth of interface states after. the radiation exposure. For more information on the

tiged to perform this test, refer to MIL-STI}-883D, Method 1019, Para. 3.10.1.
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Table IT1. Electrical Characteristics of SDM33(04

Test Number Test Name Units Test Conditions Minimuin Mauximum
i YBRCEQ v I.= L00mA o0
2 HFEs =2.35A 1000
3 WCESAT v [.=25A 1] 2.0
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for SDM3304 /1

Tatal Doee Exposure (laads Annealing

Imitial 5 10 15 1 50 13 [T 168 hrs 168 hry
Test . Sper. Tim.2 @250 (B180°C
i FParutnetrim  Fnity min mar sd sd sd mean ad Ir) sd A s menn ad
1 VBRCEO ¥| 60 o i e " g
% |HFEs 1904 B4 2704 fo 1776 | iARRE ] 2694 |y AH rim 2243 18 | zxi0 [ .&d33 ] zimn
3 |VCESAT m¥| 2 ¥4 abd FiARETl eos FUEZES] oes [T 1 .03 .04 1 004 | L2380 04
otes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in
remained constant throughout the testing and are not included in this table.
2/ These are manufacturer's pre-irradiation data sheet specification limits. No post-

the manufacturer af the time the tests were performed.

rradiation himits were provided by

this testing. The control samples

3/ Tnthe VBRCEO tests, "P" means that all parts passed this test at this irradiation or annealing level, "F" means that all parts failed
this test at this irradiation ot annealing level and "nPmF" means that n parts passed at this level and m parts failed at this level.

Radiation-sensitivg parameters: NONE.
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Figure 1. Radiation Bias Cirowt for SDM3304




