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ADVISORY ON THE USE OF THIS DOCUMENT

The informaticn contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only ae a
courtesy to other governmant agenciea and contractors. Any distribution of
this document, or application or use of the information contained herein, is
axprasaly conditioned upsn, and is subject to, the following understandings
and limitations:

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

b} The information was developed under unique GSFC laboratory conditionm
which may differ substantially frem cutside conditions;

{c} GEFZ doma not warrant the accuracy of the information when applied or
used under cother than unique GSFC laboratory conditions;

{d) The informaticn should not be construed as a representaticn cof
product performance by either GSFC or ke manmufacturer;

{&) Keithar the United States goverpment ner any person acting on behalf
of the United States gavernment assumes any liabality resulting from
the sapplication ar use of the information.

-



.. \UNiSYS ( 23/) Interoffice Memorandum

——
Rad—91—;1

Ta . Date

¥. Reed . April 3, 1991
Department Locabion

Code 711 GS5FC
Fram Tebirphezre

K. sahu =5 731-8954
Department —_ Location

7809 Lanham
Zubject Lo

Radiation Report on PALCE22V1O0H 5. Esmacher

(Project Modis-T) . Krishnan

h. Sharma

A radiation evaluation was perfermed on PALCE22V10H to deltermine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed informaticon, refer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
2.%, 5, 10, 20, 30 and 40 krads. After 40 krads, parts were
annealed at 25°C for 24 and 216 hours. The dose rate was between
125 — 500 rads/hour, depending on the total dose level (see Tabkle
1T for radiation schedule}. After each radiation exposure and
annealing treatment, parts were electrically tested according to
the test conditicons and the specification limits iisted in Table
TII. These tests included a total of three functional tests at
4.5V, 5.0V and 5.5V at 1.0 MHz after gach radiation and arnnealing
step. The VIL and VIH tests were also performed during functicnal
testing. Refer to Appendix I for the test procedures for VIH and
VIL tests.

The initial electrical measurements on all ten parts (SNs 1 thru
10) vere made at 25°C, -55°C and 125°C. &t 25°C, SN 8 failed
funcb.onal testing at 5.5V. At -55°C and 125°C, SH= 3 and 8
failed functional btesting at 5.5V. Also at 5.5V, S8Ns 3 and 9
failed VOL tests (sce Table IV for summary of electriecal
measurcnents) . llowever all parts passcd all other tests. SNs 1
and 2 were maintained as control samples, while SNs 3 thru 10
were used as radiation samples. The post irradiation electrical
measurements were made only at 25°C.

All parts passed all tests after 2.5 krads, except for SN 2 which
failed functienal testing at 5.5V. Howover, after the next
vadiation exposure to 5 krads, SN 8 passed the functional testing
at 5.5V for the fivst time. All other parts also passed all
tests.

After 10 krads exposure, SNs 3 and 8 failed functional testing at
5.5V. Also all parts showed a very significant increcase in IOZL.



Some of the output pins on these parts were reading 99.%9mA,
which is the maximum reading that the-test eguipment can make.
After 20 krads ewposurc, SNs 3 and 8 failed functional testing at
5.5V. SN 3 also failed functional testing at 5.0V, Also all parts
failed I0ZL, I0ZH and AC timing parameters.

After 30 krads exposurec, SNs 3, 4, 5, 6, 7 and 9 failed all
functional tests at 4.5V, 5.0V and 5.5V. SN 8 failed functional
testing at 5.5V but passed at 4.5V and 5.0V. SN 10 passed all
functional tests. All parts failed IOZL, I10ZH and AC timing
parameters. SN 3 failed an 108 test. Some tests (VOH, VOL and AC
parameters) cannot be pertormed properly when +the device is
failing functional testing.

After 40 krads exposure, all parts failed functional testing at
4.5v, 5.0V and 5.5V. Also, all parts failed 10ZL, LOZIH and AC
timing parameters. There were also several 105 fallures.

After annealing for 24 hours at 25°C, 5N 4 passed all
functionals, while SN 3 passed functicnal tests at 4.5V and 5.0V,
The remaining parts failed all functional tests. Alsc, all
devices continued to faill IQZL and IOZH tests, but there were
fewer failurcs than at the post 40 krade electrical measurements.

After annealing for 216 hours, SNs 3, 4, 8, 9 and 10 passed all
functional tests, while 8Ns 5, 6 and 7 failed all functional
tests. Table IV provides the mean and standard deviation values
for each paramcter after different radiation exposures and
annealing treatments. It alsc provides a summary of functicnal
test results after each radiation/annealing step.

Any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at 731-8334.



TABLE I. Part Information

-

Generic Part Humber: PALCEZ22V1CH
Manufacturer: Advanced Micro Devices
Lot Datc Code: S032RP

Quantity Tested: 10

Serial Mumbers of 3, 4, 5, &

Radiation Samples: 7, 8, 9, 10

Serial Numbecrs of

Control Samples: 1, =2

Part Function: Programmable Logic Array
Part Technalogy: EECHMOS

TPackage Style: 24-Pin DIP



TABLE 1I1. Radiation Schedule

-~

EVENTS

1) Initial Electrical Measurements

2) 2.5 krads irradiation @ 125 rads/hr
Post 2.5 krads Electrical Measurements

3} 5 krads irradiation € 125 rads/hr
Post 8 krads Electrical Measurements

4) 10 krads irradiation @ 250 rads/hr
Post 10 krads Electrical Measurements

%) 20 krads irradiation & 500 rads/hr
Post 20 krads Electrical Measurements

6) 30 krads irradiation @ 500 rads/hr
Pos=t 30 krads Electrical Measurements

7} 40 krads irradiation & 500 rads/hr
Post 40 krads Electrical Measurements

8) 24 hrs annealing
Post 24 hr Electrical Measurements

2) 216 hrs annealing
Post 216 hr Electrical Measurements

Notes:

- Al) parts were radiated under bias at the cobalt-60 gamma ray

facility at GSFg.

- A1l electrical measurements were performed off-site at 25°cC.

- Annealing was performed at 25°C under bias.

DATE

02/26/91

02/26/91
0z2/27/91

02/27/91
02/28/51

02/28/91
03/01/91

03/01/91
02/02/91

03/02/91
03703/91

03703791
03/04/91

03/04/91
03/05/91

03/04/91
03/13/91



Table ITT. Electrical characteristics of PALCE22V10H
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PARMMETER Vet VIL VIH CONDITIONS PINS LIMITE AT -558C, +25C +1256C
FUNCT 1 4.8W 0.0V 4.6V FRE = 1MH= ALL I/0 UDL(l SU , VOH>1.HBV
FUNCT 2 5.4V 0.0V &.4V FREQ = 1MH= ALL I/0 VOL{1.8V . VOH»1.8V
FONCT 3 B.5V 0.0V §K.5V FREG = 1MH= ALL I/0 VOLC1.BV  , VOH>1.EV
: bl PARAMETERS -

PARAMETER vCC VUTIL VIH CONDITIONS FINS LIMITS AT -5b5{,+25C,+125C
VIHL 4.5V 0.0V 2.0V GO!“GGO INS VIH MIN = +2.0V
VIHZ R.BV 0.0V 2.0V CO/NQGOD INS VIH MIN = 4+2.0V
vIinl 4.5V 0.8V 4.5V GCO/NOGCO IN3 VIL MAY = +0.8V
TR 5,8V 0.8V 3.5V GO/NOCO INE VIL MAY = +0.8V

| 4.5V 0.0V 4.5V LOAD=-2Z.0MA 0UTs P42 AT FAFB LBV
VUL 4.5V 0.0V 4.5V LOAD=+12.0MA QUTS 0.0V L0, 4W
1IH 5.5V 0.0V 5.8V VTET= §.BV ING »=10.0T7A  ,<+10.0UA
IIL 5.5V 0.0V 5.5V WVWIsT= 0.4V IN >=-10.008 L <£+10.0UA
I0ZH 5.5V 0.0V 5.8V VTET= 5.8Y ouTs >-10.0UAa ,<+1G.0UA
I0EL 5.8V 0.0V 5.5V VI5T= 0.0V ouTs >-10.0U0A ,<+10.0UA
105 5.0V 0.0V 5.0V VI5T= 2.0V OUTS »-135.0M8 L, {(-50.0MA
icc 5.5V 0.0V 5.5V WVIN = 0.0V VEeC J+0.0A FC+100MA



Table III. -(continued}
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PARAMETER VOC VIL VIH  CONDITIONS PINS  LIMITS AT -55C,+25C,+125C !
TPLH 4.5V 0.0V 4.0V CLK -> Q OUTS Y0.0N5 , <15.0NS
TPHL 4.5V 0.0V 4.0V CLE -> 0 OUTS >0.0N5 , <15.0NS

- COMMENTS / EXCESTIONS

ST T TR T WD W AT ke e " — A AL il e e e P e P TR TE W MM W AN el W ks Ak R bk

IF THE FUNCTIONAL FAILS VIH IS5 INCREMENTED BY 0.05V UNTIL IT PASSES3.
WHEN THE DEVICE PASSES FUNCTIONAL THAT ViIH IS RECORDED.

(1) VIH I5 TESTED GO/NGGO BY XECUTING A FUNCTIONAL TEST AT VIH = 2.0V.

(2) VIL I5 TESTED GO/NOGO BY EXZCUTING A FUNCTIONAL TEST AT VIL = 0.BV.
IF THE FUNCTIONAL FAILS VIL I3 DECREMENTED BY 0.05V UNTIL I7T PARSES,
WHEN TiE DEVICEZ PAISSED rUNCTIONAL THAT VIL 15 RZCORDED.

{2) THZ AC ZADAMETE=ZS TLESTCD ARIZ USTD TC EVALUATE THE FPART LURING RADIATION
AND ARE NOT INTENDED TO SCRESN THE DETICK. |



Table V. Summary of Electrica. Measurements
after Total Dose Exposures and Annealing for PALCEZZV]10H ieed

Total Dose Exposure {(krads) Annealing
Inltials 2.5 5 ! 10 o 20 30 40 2.6 hrs.
Tpec. Limlis !
Paramegters mirn max mean &d sd s5d ad imean &4
Funcl, 1¥hz rias’ ]Eﬁfg?
Func2, 1¥hz “Pass (EBS6F
Finel, 1¥hz YD/ LF 1 apIT
(VIHl)min v 2.6 b2l e.1e |FEired| 0.1 0.140 55 413
{(VIHZ)min v 2.0 p-2:71 | 0.10 |L2i7es| 0,10 '
{(VILl)max V| 0.8 VI T N W N i £ 6 Y -
(VIL2)max V| 6.4 “0U60.) 0.25 [FovTic o8
VOH vl 2.4 5.5 |-3i16f .05 |.a.187] .04
VoL VIR 0.4 {011 | .04 [T0ile] .oz
11 udfb =10 L0 o o [T
I1IL uA| -10 1o f o2 o e e 1.2
IOZL ua| ~14 10 o o .0 0
1G7H gl —10 10 | e | @ O o
105 maj ~135 -30 | .Zes¥] 1o [i46] 7
Ico mal o oo | erl] s8] 4
TELE as| @ 15 {60 3 I ER
TEH. asf O 15 5.1 2 .45 1.8
Netea:

1/ The mear and standard deviation values were calculated over the elght parts irradiated in thia
testing. The control samples remained constant throughout the testing and are not included in this-
table,

2/ The post 24 hour anrealirg measurement data 1s not included in Takle IV. This data 1s avallable
and can be obtained upon reqguast.
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Figure 1. Radiation Bias Circuit for PALCE22V10H

-

24—--PIN
PINS TYPE MINI DIP TYPE PINS
L ETL ===== |===v=——=] ST==== SZZ==== )
GND~—~—m=~—— CLX  INPUT =|1 Z4j= vee VCC — =~ /\/ N/ \m—mmmm
VCC-/\/\--RS_. INPUT =|2 23|=  OUTPUT Q(S5)}——-/\/\/\-—-- YCC/2
VCC-/\/\--CLR- INPUT =|3 2Z|=  OUTRUT O(7)~-—/\/\/\-~= VCC/2
VCC-/\/\--8T INFUT =}4 210= QUIDUT Q{6)--=/\/\/\--= VCC/T
' _ AN.CA . T/0 =8 T 20)=  INPUT HLD —rm==w————eem
*N.Cx  T/0 =|6 U 13j=  OUTPUT Q{B)~~=/\/\/\~=— VYCC/Z
AN.C*% ' I/0 ={7 T .1B|=  OUTIPUT Q{4)}===/\/\/\-—— VCC/2Z
AN.Cx  TI/0 =18 171= . OUTPUT Q{3}===/\/\/\=-- VCC/Z
AN.CA I/D =19 16]=  QUIPUT OQ{Z)===/\/\/\=-= VUCC/Z
*N.CA I/D =110 15}=  QUIPUT Q(L)===/\/\/\=-— VCC/2
. AN.CAX TI/0 =121 | 14[=  QUTPUT Q{0)~=-=/\/\/\=—= VCC/2Z
GND--—-—-— GND ND =112 13[=  INPUT QE_ rw---—me=ec——mmm
- | === l
NOTES
{1) VCC = 8V +/- 0.5V

{2) VCC/2 = 2.3V +/- 0.25V '
(3) ALL RESISTORS 1.8B¥ +/- 10% 1/4 WATT

e Y

(4} ICC M2 = 100M2



Appendix I

T,

This program performs dynamic VIH and VIL tests. This Procedure
is equivalent to performing a Schmoo plot for VIH and VI during
functional testing. During the VIO test, VIE is set at 2.0V and a
functional pattern is executed. If the device fails the
functional test, VIH is incremented by 0.05V until a functional
i= successfully completed. The VTI, test is performed in a similar
fashion, but VIL is decremented from its original value (VIL max)
until it passes functional testing. The VIH and VIL tests are
typically performed go/noge during VOL and VOH under static
conditions. When the device requires several vectors in order to
have the output transition from low to high, the VIH and VIL
tests cannot be performed statically. This procedure is included
to provide additional information about the behavior of the
device. All devices failed the VIH and VIL tests under dynamic
conditions throughout the job, beginning with the initial
electricals. The manufacturer usually guarantees these parameters
only under static conditions.



