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SUBJECT: Radlation Report on HST/COP

Part No. B002300
cci A.Sharma/311.0
Library/311

A radiation evaluation wac periormed on 8002300 (Five Tap Delay Line) to
determine the total dose tolcrance of these parte. The tobal dose testing was
performed using a cobalt—60 gamma ray Ssource. puring the radiation testing,
four parts were irradiated under bias (see Firmure 1 for blas configuration},
and cne part wag used as a control sanple. The total duse radiation levels
were 2.5, 5, 10 and 20 krads*. The dose rate was between 0.13 and 0.25
krads/hour, depending on the total dose level (see Table 1T fox radiation
schednle). After 20 krads, parts were annealed at a26°C for 168 hours., After
each radiation exposure and annealing treatment, parts were electrically
tested according te the tesat conditions and the specification limits listed in
Table ITI. Electrical tests included two functianal teste at 1.25 MHz, one at
Veo = 4.5 V and one at Voo = 5.5 V.

All parts passed initial electrical measurements. All four irradlated parts
passed all electrical tests throuyghout all irradiation and annealing steps.
No significant sensitivity ta radiat ion was observed in any test paraneters.

Table Iv provides a summary af the mean and standard deviation valuee for each
parameter after different irradiaticon exposures and annealing steps.

tny further detalls about thia evaluation can be obtained upon request. If
you -have any quesctions, please call me at (301)y 731-8954.

*The term rads, as used in this document, means rads(silicon). All radiatian
levels cited are cumulative.
_..1_



ADVISONY ON THE USE OF THLS DOCUMERT

Ths information contained in this document has been developed snlely for the purpose of providing generzl
guidaree to employees of the Goddard Space Flight Center (GSFCH. This document mey be distributed cutside
GSFC only as & courtesy to other governmcnt agencies and contracters. Any distributicn of this document, or
application or use of the information contained herein, is expressly conditional upon, and 1s subject ta,
the following understandings and Limitations:

ta) The information was developed for general guidance ohly and = suhject to change at ony Time;

tbl  The information was developed under unigue GSFC laboratory ronditions which may differ substantiakly
from cutside conditions;

{c) GSFC does not warrant the accuracy of the information when applied or uscd under other than unique GSFC
Labaratory conditions;

{41  The infermation should mat be conatrued as a representaticn of produst performance by either GSFC or
the manuJfacturer;

(e} Heither the United States gavertment nor any person acting on behalf of the United $tates govertment
assumes any Liability resulting from the application or use of the information.



*No radiation tolerance/hardness was guaranteed by bhe manufacturer foz this

part.

TABLE I.

Generic Part Numher:
Part Number:

Control Numher:
Charge Number:
Manufacturar:

Lot Date Code:
Quantity Tested:

Serial pNumbhers of
Radiation Samples:

Savial Numbers of
Contral Samplec:

Part Function:
Part Technology:
Package Style:
Teat Raquipment:

Teat. Engineer:

Part Information
g002300

8002300+

8787

C336E9

Hytchk

D205

2le, 217, 218, 219

215

Five Tap Delay Line
Schottky TTL

14-pin DIP

5~50

T. Scharer
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TABLE II. Radiation Schedule for 8002300

EVENTS
1y INITIAL ELECTRICAL MEASUREMENTS

2) 2.5 KRAD IRRADIATION (0.13 KRADS/HOUR)
POST=2.5 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD IRRADIATION ({0.13 KRADS/HOUR)
POST-5 KRAD ELECTRICAL MEASUREMENT

4} 10 KRAD IRRADIATION ((00.Z5 KRANS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

53 20 XRAD IRRADIATION {[}.15 KRADS/HOUR)
POST-20 KRAD ELECIRICAL MEASIREMENT

6} 168 HOUR ANNEALLNG R2Z5°C
POST-168 HOUR ANNEBAL ELECTRTCAL MEASUREMENT

PRRTS WERE IRFADIATED AND ANNEALED UNDER BLAS;

3EE FIGURE 1.

BATE
DE/05/33

08/10/323
08/11/92

08/11/93
068/12/93

08/1i2/93
08/13/93

08/13/93
D8/16/93

08/16/93
D8/23/93



Table TIIT. Electrical Characteristics of 8002300

FUNCTIDNAL TESTS PEKFORMED
PARAMETER ¥yLC VIL ¥IH CONOITIONS PINS LIMITS AT +25C OWLY
SEpRaTE e === === =_= - SE== FEEE I TSN SR ERE IS SE SR
FUNGT i §.§V D.UY 3.3V FREQ=1.25%KHz  4ALL I/0 YOL<1.53V » VUH>1.§V
FUNLT 2 5V 0.0V 3.3Y FREQ=1.250Mdr ALL ISC VOL<T.5Y » VOH»T.5Y
{ 10d =-500.0uk
LOAD USED <= { VREF= 1.5V
{ I¢L =+{0.0mA
DC PARAMETRIC TESTS PERFURMED

PARAMETER Yo VIL VIH- CONOLTIONS PINS LINITS @ +25¢C
CoEEZESRS === == === EEEmRISIEREE EEEE S E S N EN I IR T O s w = m =
¥OH 4.5V D.0v 2.0V LOAD=—TmA GuUTS 22,5V s CHLL5V

VoL 4,5¥ 0.BY 4.5V  LOAD=+20MA GUTS 40,0V s <+0.5V
YIC= * Ga5Y DOV ALY Ii = =18Ma IN ) >=1.2V¥ s < 0.0V
111 5.5¥ 0.0V S$.5V  VTEST = 2.7V IN ) > 9,0Ur ~ <+50.0UA
libg 5.5v Ga0Y 5.5V VIESY 3 5,.5¥ N » 0.0U0a » <+1000.0UA
IIL 5,5V Qa.uv  5.5% VTEST = 0.5V INS 2=2.0HA  » < 0.0UA
108 §.5Y 0.0V 5.85Y VTST= 0.0V ouUTS >=15G,0M8 » <~40Ka
ICCL 5.5Y 0.0¥ 5.5Y¥ VIN = 0.0V e >*DJOHA , <¥75.0MA
e v e AN ;E_;APAE‘ETHIC TESTS W e A A
FPARAMETER YLC VIL VId CORIITIONS PIN LIMITS @& +25C
EEEDSE=E=r === =T = i TL S CISEaARSASTEREI EEFRRFES AT F SR AR ESREEESESEAEEZENENR

T R o b N SRR [ I A 1

. - . =1- Z ns ns

TPLH50 Ja0V 0.0V 3.3V F=1.238MHz2 10 )1??ns ; <1§3n=

TPLHES .0V 0.0V 3,3V Fz1.25MHz, & >2§Hns s €2522ns

TPLHIOD 5.0V C.0V 2.2V #=1,.250KH2 . ¥ »235ns » <315ns

TPEL2ZDO 5.0V 0.0V 3.3V E=1.23#Hzr 12 >37ns »  <63ns

TPHL4Q 5.0V D0y 3.3V F=ja.25tiHz, b *>114ns - <i2éns

TPHLGU 5.0V D.Ov 3.3V F=1.23HHz, 10 >1£1ns ’ <189n5

TPHL&O S.0%¥ D.0Y  3.5Y Fef.25MH, & >228ne » <252n=s

TPHLI0D S.0v 0.0V 2.3v F=1.Z0kKHz, g »>285ns r €315ns
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for 8002300 1/

Total Dcse Exposure {(TDEF (krads) Anneal
] 2.5 5 1 20 148 hrs.
sper.Lim. 2/ |{Pre-rRad.} @25°C

parameters| min [ max Jmean sa

mean gd

..g-

FUNCl, 1.25MHz, 4.5V [Phas: PREa
FUNC2, 1.25MHz, 5.5V [RALE! e
VOH V|2.50[4.50 BEigr]| ©

VOL mv| 0 00 EEghe] 7.5

VIC- my¥|-1200] 0 FEEEg] 1.1

ITH1 na 0 530 Faeagd .04

IIH2 pal o [Zooo %

ITL ma| -2.0 0

103 mi| -150 | -40

ICCL mi ¢ 75

TPLH2{ nmns{ 57 £3

TPLHAC ns| 114 12¢

TPLHG6C ns| 171 | 188

TPLHBL. ns| 228 253

TELH100 ns| 285 | 315

TPHL2C nga| 57 63

TPHL4G ns| 114 126

IPPHLE0 ns| 171 189

5
TPHLB(] ns| 228 | 252 i

32%5485

TPHL100 ns| 28% | 31% %3’“

Kotes:

1/ The mean and standard deviation values were calculated over the four
parts irradiazed in this testing. The control sample remained zonstart
throughout the testing and 1s not included in this table.

2/ Thnese are manufacturers” non-irradiated date sheat gpecification
limits., No post-irradiation limits were provided by the manufacturer
at the time the tests were parformed.



Figure 1. Radiation Bias Circuit for 8002300 1/, 2/, 3/, 4/, 5/
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1f Voo = 2.3 V to 5.5 V

2/ R =500

3/ C1l=0.01pF+10%max, 50V min, C2=0,1xFfl0%max, 50V min -
4/ Rp=2K(+10% max, %W nmin

5/ Viy=1.25MHz square wave, Vrp=0V, Viy=3.3V, pulse width=320 ns



