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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed sclely for the
purposa of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be diarributed outside GSFC only as a
courtesy to other government agencies and contractora. Any distribution of
thie document, or application or use of the information contained herein, ie
expreesly conditioned upon, and is subject to, the following understandinge
and limitations:

(a)

(h)

(<)

(&)

(e)

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

The information was developed under unique GSFC labaratory conditions
which may differ substantially from outside conditions;

GSFC does not warrant the accuracy of the informatien when applied or
used under other than unigue GSFC laboratory conditiens;

The information should not he construed as a representation of
broduct performance by eithexr GSFC or the manufacturer;

Keither the United States government nor any person acting on behalf
of the United States government assumes any llability resulting frem
the application or use of the information.
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A radiation evaluation was performed on B82C59A-5 Lo determine the
total dose tolerance of these parta. A briefl summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figqurec 1,

The total deose testing was performed using a cobalt-60 gamma ray
source, During the radiation testing, twe parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were uscd as control samples. The total dose radiation steps were
2.%, 5, 1.5, 10, 15, 20, 30, and 30 krads. After 50 krads, parts
were annealed at 25°C for 96 hours. The dose rate was bhetween
0.1-1.1 krads/hour, depending on the total dose level (sees Table
TT for radiation schedule). After each radiation exposure and
annealing treatment, parts were e¢lectrically testcd according Lo
the test conditions and the specification limits listed in Table
III. These tests included a rotal of five funclbicnal tests (at
1.0 and 1.36 MHz) after each radiation and annealing step.

Both parts passed all functional, AC and DC electrical tests up
ta 2.5 krads. At the next radiation siep ol b krads, one part

(58 101) failed to meet the maximum specilficatien limit of 10ua
on ICCSBH and ICCSRL wilh readings of 401uik and 415%uA,
respectively. Roth parls passed all other tests. At the next
radiation step of 7.5 and 10 krads, ICCSE readings had degraded
way beyond the maximum specification limit although almost no
change was obscrved in any of the other parametric tests as both
parts continued Lo pass these tests., After 15 krads exposure, 5N
100 failed TOZH and SN 101 failed Ll02ZH and IQZL with the
magnitude of Lhe readings varying from approximately 10ul to 45uA
against the maximum specification limit of 10uh. ICCSE and IQZ
continued to degrade atter 20 krads. Iln addition, significant
degradation was observed in VOL, although both parts continued to
pass all tests cxcopt. ICCSB and I0Z. Both parts failed
functionally (SN 100 failed 2 of S tests and SN101 failed 4 of &
tests) after 30 krads as VOHL and VOHZ2 went to the low state, and
SN 100 failed to meel: Lhe maxinum specitication limit of 400mv
with readings ranging from 4116mvV to 4Z2imv, ln addition, both
parts failed TIALCVI as this timing parameter went beyond the
range of the ATE. Both parts failed all functional tests after



50 krads in addition to failing scveral AC and DC parametric
tests. No significant recovery was observed upon annsaling the
parts for 96 and 168 hours. Table IV provides the mean and
standard deviation wvalues for each paramester after difforcol
radiation exposures and annealing treatments. It also provides a

summary of functional test resulfs after cach radlation/annealing
step.

any further details aboub Lhis evaluation can be obtained upon

request. If you have any gquestions, please call me at 301-731-
6954,



TABLE I. Part Information

Generioc Parl Nuwber: B2C5H90-5
ISTP Part Number: BZCO9A~L
ISTP Control Number: 4443

Charge Number: 14377
Manufacturer: Harris Corp.
Quantilty Procured: 2*

Lot Date Code: 9001
Quantity Tested: 4

Serial Humbers of

Radiation Samples: 100, 101
Serial Numbers of

Control Samples: 57, &5

Part Function: Programuable Priority

Interrupt Controller

Part. Technology: CMOS3

Package 3tyle: 28-Pin DIP

¥ The two control samples were procured from ISTP/CB, The two

irradiated samples were supplied by ISTP/Geotail/EPIC,



TABTF TT. Radialion 3chedule

BVENTS

DATE
1) Tnitial Flecltrical Measurements 0&6/07/701
2) 2.5 krads irradiation & 152 rads/hr 06/10/91
Post 2.5 krads Electrical Measursesmants 06/11/91
3) 5 krads irradiation @ 147 rads/hr 0e/11/91
Post 5 krads ERlectrical Measuremenbs 06/12/91
4y 7.5 krads irradiation ® 125 rads/hr 0g/lz/91
rPost 7.5 krads Electrical Measurements 06/13/91
S} 10 krads irradiation €@ 143 rads/hr n6/13/91
Post 10 krads EBlectrical Measurements 06/14/791
6) 15 krads irradiation € 79 rads/hr NDa/14/91
Post 15 krads Electrical Measurements 06/17/91
7) 20 krads irradiation @ 256 rads/hr D6/17/91
Post 20 krads Blectrical Measuroemonis 06/18/7/91
8) 30 krads irradiation @ 500 rads/hr 06/18/91
Post 20 krads Fleclrical Measurements 06/19/91
4) 50 krads irradiation @ 1053 rads/hr 06/19/91
Post 50 krads Electrical Measurements 06/20/91
101 96 hrs annealing 0e/20/91
Past Y96 hr Electrical Measurements 06724791
11) 168 hrs annealing Q0a/20/91
Posl: 168 hr Electrical Measurements 06/271/91

Notos:

- All parts were radiated under bias at the ccbalt-60 gamma ray
facility al. GSFC.

- All electrical measurements wWere performed off-site at 257C,

- Annealing performed at 25°C under bilas.
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Table 1il. Electrical Characterisiiics of B2C59A-5

4.5V 0.4V 2.6V
a. Ry 0.4V 2.8V
5.5V 0.4V  Z.6V
5.5V 0.4V Z.6V
5.8V 0.0V 5H.bV
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e —

LwCSBH
LCCSEL

5.3V 0.0V §K.,5V
5.5V §.0v 5.8V
5.5V 0.0V &.5V
5.8V 6.0V 5.5V
5.%V 0.0V %.5V

o e e e A E T T e A — o — — — — — —

e b o Er o A o m me e e e e oA e o e
B -1 1 -1 -0

VOLC1.5V
VOL<L1.5V

VOL{1.5V

r
!
VOL{1.5V ,
¥
I

VOL{0.4V

VOH>1.8V
VOH>1.5V
VOH» 3.0V

e e e s e e —— T —— L 8 AR e Sy ——

TESTS PERFIRMED
CONDITTONS FINS
FREO =1.36Miz ALL I/0
FRED =1.00MHz ALL I/0
FREQ =1.36Milz ALL I/0
FREQ =1.00Milz ALL I/0
FREQ =1.00MHz ALL I/0
CONDITIONS PINS
L.OAD= 2.5MA oUTS
LOAD=-100UA OUTS
LOAD=+2.5MA ouULsS

YTST= 5,5V INS
VTST= 5.5V IR INS
VTST- 0.0V INS
VTST= 0.0V IR INS
VOUT- 5.5V QUTS
YGUT= 0.0V QuTs
VIN = 5.5V \Valn
VIN = 0.0V vee

v & A o mr mr xR AR e —

»>3+3.0V
41V
»+0.0V
>+0_.0A
>4-0.048
>=1.0Un
>="00UA
>=101TA
»-rUUA
P+0.0A
y+0.04A

{+0.4V
(+1.004
{+310UA
<+0.0A
{+0.0A
(+i0UA
{+100Aa
<H10UA
£+10UA

|



Table III. ({(continued)
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PARAMETER VCC vIL VIH CUNLLITIONS PIMS LIMIVS AL 42580, -BEC,+125C
IUH 1 4.5v 0.4V 2.6V C=1,VLCMP=1_.5V PDITMTA »D »0.0NS ,  (LGO.ONS
LoaOVE 1L 4089 0.4V 2.8V C-1,VECMP=1.5V BT/ TNTA->D  >0.0NS  ,  <160.0NS
TRIOLYZ 1+ 4.5V 0.4V 2.6V C=2,VCMP-VOL+.%V RO/INTA->D  »10.0NS , <1OD.ONS
TRHDHZ 1 4.5V 0.4V 2.6V (=2 ,VCMF=VOH-.5V RD/INTE-3D »10,0NS , <100.0NS
. 5 q - =1. TR-»INT »0.0NS £350.0N5
%%LEEW—% 129 8:33 QJEH E—}'ggﬁﬁ—l.fg INTA-ICAS  »0.0NS : <BET . ONS
TRLELY 1 4.5V 0.4V 2.6V C=1,VCMP=1.5V INTA->EN »O.UONS . (125,.0NS
TRHEHI 1 4.8V 0.4V 2.6V C=1,VCMRP=1.5V INTA-YEN >0.0NS . <GO.ONS
TRLELE 1 4.%V 0.4V 2.FV (=1 ,VCMP=1.5V RL-YEN 30.0NS  , <1Z5.0HS
TREEHR 1 4.8V 0.4V 2.6V C-1,VCMP-1.5V RD->EN »0.0N8 . <B0.0NS
TAHDVH 1 4.5V 0.4V 2.6V C-=1,VCMP=1.5V CS->0 y0.0NS , <{210.0NS
TAHDVL 1 4.8V 0.4V 2.8V C=1,VCMP=1.5V CS5-—>D >0.0NS  , <(Z210.0NB
TCUNVH 1 4.8V 0.4V 2.8V C-1,VUMP=1.5V CAS-3D >0.DNS  , <300.0NS
TCUDVL_1 4.5V 0.4V 2.6V (C=1,VUMP=1.5V CAS->D >0.0N5 , <300.0NS
PARAMETER VCC V1L VIH CONDITIONS PINS T.IMITS AT +25C —SSL +125c
TRLDVH_Z 5.5V 0.4V 2.6V C=1,VCMP=1.5V RD/TNTA-YD >0.0Ns , €180,0NS8
TRLINL_2 5.5V 0.4V 2.GV C=1,VCMP=1.5V PD/INTA->D >0.0NS , <(1&0.0NS
TRHADLY_2 5.5V 0.4V 2.6V C=2,VCMP=V0L+.5%V RD/INTA-2D >10.0NS , {100.0NS
TRHDHZ 2 5.5V 0.4V 2.6V C=2,VCMP=VOH-.%V RD/INTA->D >10.0N3 , <100.0NS
TIHIH 2 5.5V 0.4V Z.GV C=1,VCMP=1.5HV IR-»INT »0.0H8 , <(350.0N3
TIALCV_Z 5.5V 0.4V 2.6V C=1,VCMP=1.58V INTA-YCAS >0.0WS , <(565.0NS
TRLELI_Z 5.5V 0.4V 2.6V C=1,VCMP=1.5V INTA->EN Y0.0N3  , <125.0NS
TRHEHI 2 5.5V 0.4V 2.6V C=1,VCMP=1.5V INTA->EN »0.0NS , <&60.0NS
TELR 2 5.5V 0.4V 2.6V C=1 ,VCMP=] .5V ED->EN 20.0M5 , <125.0NS
THR. 2 B.RY 0.4V 2.6V C-=1,VCHP=1.0V RI3~ kN >U.ONS , (&0, QNS
. LJOVH 2 B.BV 0.4V 2.6V C-1,VCMP=1.5LV LE=-rD 20.0N5 ,  <{Z10,0NS
TAHDVL 2 5.5V 0.4V 2.6V C=1,VCMP=1.8V cs->D »0.0N8 , <{210.0NS
TOVDVH_2: .5V 0.4V 2.6V C=1,UCMP=1.5U’ CAS->D »0.0ME  , <300.0NS
TCVDVL_2 5.5V 0.4V 2,6V C=1,VCMP=1.%V CAS->D >0.0N8  ,  <300.0N8
LOAD V1 ]
USED i AC PARAMEIRIC TEST LOAT CONDITIONS ]
e B e e e e -
QUT e | TEST CONDITTON V1 Rl RZ SHT1 i
/! SIFL _mmmEmm=-- - —m——= ===-—=- ___2 =SIZ5S&E me=m== I
i C=1 1.7V 523 -—  QFEN i
R2 C=2 Voo 1.8K 1.8K CLOSED i
b |
GND i
COMMENTS / EXCEPTTONS

(1) THESE PARAMEI'ERS WERC TESTED TURTHG FUNCTIONAL # 1 AND #3 AS GO/NOGO
- LAHKL,ERHAX, tRLEH, tAHKL, , LAHAY , LHLWH,
EDVWH, £IHD, tILIH, ECYTAT,, tRHRL, LWHWL & LCHCL

{21 VI, & VIH WERE TESYTED DURING VOL & VOH TRESTS AE GO/NOGO.

7y DUE TO S-5U (ATE) LIMITATIOND, ALL PROPAGATION DFTAVS AND TRT-STATE
MEASUREMENTS WERE MADE WITH A CAPACTTIVE LOAD (CT) OF APPRONIMATELY
50pF Lo 60pF (STRAY CAPLCITANCE OF THE LRELF}
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Figure 1. Radiation DBias Circuit for 82C58A-5
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