General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



JPL PUBLIGATION 85-47

-

*Total Integrated Dose Testmg of
Solid-State Scientific CD4011,. 5
-CD4013, and CD4060 Devuoes by -
flrradlatlon Wlth CO 60 Gamma Rays

. Armando Roberto V Dantas
 Michael K. Gauthier
James R. Coss

lNLSB CR=176196) TOTM. INTEGRATED DOSE N85-35795
TESTING OF SOLID-STATE SCIENTIFIC cD4o11,

Cp4013, AND CDuUO60 DREVICES BY IRRADIATION
WITH CO-GO GAMMA RAYS (Jet Propulsion Lab.

Unclas
60 P HC AOM/HF A01

CSCL 20L $3/76 27u77

May 15, 1985

Prepared for and in cooperatlon wlth R A

.TRW Components |nternatlonal
_'_Through an agreement with o
g ;'Natltmal Aeronau”tucs and Space Admlnlstratlon

---“-Jet Propulslon Laboratory - Do
-+ California, Institute of Technology SR SRS
- -Pasadena Cahfornia Lo ) o o : H
. \ i

S LA LA PN VRSP

g Pt

TR : I TSR
eI ety g e e L e

¥

T



JPL PUBLICATION 8b-47

Total Integrated Dose Testing of
Solid-State Scientific CD4011,
CD4013, and CD4060 Devices by
Irradiation With CO-60 Gamma Rays

Armando Roberto V. Dantas
Michael K. Gauthier
James R. Coss

May 15, 1985

Prepared for and in cooperation with

TRW Components international

Through an agreement with

National Aeronautics and Space Administration
by

Jet Propulsion Laboratory

California Institute of Technology
Pasadena, California

e e, e P i Rt

P
B O PP o ol 3 o O

L T T YL

s L

B R

-

PPN



The research described in this publication was
carried out by the Jet Propulsion Laboratory,
California Institute of Technology, and was
sponsored by TRW Components International
through an agreement with the National Aero-
nautics and Space Administration.

Reference herein to any specific commercial pro~
duct, process, or service by trade name, trade-
mark, manufacturer, or otherwise, does not con-
stitute or imply its endorsement by the United
States Government or the Jet Propulsion
Laboratory, California Institute of Technology.

S i e e =

Iy




TECHNICAL REPORT STANDARD TITLE PAGE

1. Kapsrt No. 2, Governmeant Accession MNo.,
85-47

3. Recipient’s Cotalog No,

4, Title and Subtitle

Total Integrated Dose Teéting of Solid-State
Scientific CD4011, CDA013, and CD4060 Devices
by Irradiation With C0-60 Gamma Rays

5. Report Date
May 15, 1985

4. Performing Organizotion Code

7. Author(s)

8. Performing Organization Repart No.

?. Performing Organization Nome and Address

JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91109

'0. Work Un" Noo

11. Contract or Grant No.
NAS7-918

12, Sponsoring Agency Name and Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546

13. Type of Report and Period Covered
JPL Publication

14. Sponsoring Agency Code
RE216 PW-323-51-45-00-02

15. Supplementary Notes

16, Abstrect

The total integrated dose response of three CMOS devices manufactured by

Solid State Scientific has been measured using C0-60 gamma rays. Key

parameter measurements were made and compared for each device type. The data
show that the CD4011, CD4013, and CD4060 produced by this manufacturer should
notbe used in any environments where radiation levels might exceed 1,000 rad(Si).

17. Key Words (Selected by Author(s)) 18, Distribution Stateraent

Components; Quality Assurance and
Reliability, Space Radiation

Unclassified, unlimited

19, Security Classif, (of this report) | 20. Security Clasif. (of this page) | 21. Mo. of Pages | 22, Price

Unclassified Unclassified

JFL 0184 R9/B3

Rettiat o

e 1 emar s e et e

R P e

TR

L N

e A L T e g

b
j
%

e

T S oot R N
T T AT o e R b M T D



ABSTRACT

The total integrated dose response of three CMOS devices manufactured by
Solid State Sclentific has been measured using C0-60 gamma rays. Key
parameter measurements were made and compared for each device type. The data
show that the CD4011, CD4013 and CD40G0 produced by this manufacturer should
not be used in any environments where radiation levels might exceed 1,000

rad(Si).
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I. INTRODUCTION

The purpose of this report is to present the results of an investigation
into the total integrated dose (TID) tolerances of three Complementary Metal-
Oxide Semiconductor (CMOS) devices manufactured by Solid State Scientific.
Their CD4011R (Quad 2 - input NAND), CD4013B (Dual D-type Flip-Flop) and CD4060
(14-stage Counter and Oscillator) were irradiated with cobalt-6Q gamma rays as
part of JPL Task Plan No. 20-2424, "Radiation Effects: Commercial Microcir-

cuits," per request of TRW Components International,

II. EXPERIMENTAIL PROCEDURES

The JPL cobalt-60 gamma ray source produces primarily 1.17- and 1.33-MeV
photans and secondary electrons arising from scattering and absorption. These
spectra, passing through the case materials, result in an effective energy of
1.22 MeV at the chip., The gamma field is uniform within +10% in the area where
devices are exposed, as determined by thermoluminescent dosimetry (TLD), using
lithium fluoride/Teflon microrods. Main source calibration was performed with
Landswerk ion chambers of +2% accuracy, traceable to the National Bureau of
Standards. Bimonthly dose rate computations were performed to account for the
source decay.

No correction factors for possible dose enhancement effects have been
applied to these data. Dose enhancement effects result from Hi-Z metallic
overlays on the chip or Hi-Z package materials. In this series of tests,
there were no known Hi-Z materials on, or in, the devices tested.

Five samples of each device type were chosen for testing per Radiation
Test Requirements (RTR) 112C-2, 114C-2 and 386-1 (see Appendices A, B and C).
Each device type sample came from one date code. Bias boards were constructed

per the RTRs and bias voltages of 15 volts D.C. furnished by batteries. The

i
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devices were held under bias during irradiation as well as during parametric
testing.

After pre-irradiation parametric measurements, the CD4011 and ¢D4013
devices were irradiated in steps and post-irradiation measurements taken immed-
iately after each irradiation. A specially designed test box was constructed
for these measurements (Appendix pages A-3, A-4, B-3, and B-4), which was
located just outside the cobalt-60 test cell., Bias power was momentarily
switched off, while each device was individually removed from the bias board
for testing.

The CD4060 were simi’arly held under bias (Appendix C), but transported
to a different location where a programmed IT200 automatic tester was used to
make measurements. In addition to the parametric tests listed on the RTR, the
CD4060 program included a bit pattern of l's and 0's to monitor functionality.

The time interval between irradiation periods for all devices ranged from
45 minutes to 1 hour. Total dose levels ranged from 1,000 to 100,000 rad(Si);
but not all devices were tested to the highest levels due to parametric degra-
dation. Dose rates ranged from 3,33 to 10 rad(Si)/sec.

A computer was used to process the data, and calculate the mean, maximum
and minimum 8's. This program presents the data and graphs in Gray(Si) and
Gy(Si)/sec*,

All devices were CMOS and handled in such a manner to prevent damage due
to electrostatic discharge.

To test the operational integrity of the test box, stock CD401l and CD4013
devices were obtained from JPL Electronic Stores and measured under the same
conditions as the DUT's. This verified that the test box was performing

properly.

*] Gy(Si) = 100 rad(Si).

AP TPU T

s L b




—— i

T1I. DISCUSSION OF RESULTS

The test results for CD4011l, CDA4013, and CD4060 devices are shown in
Appendixes D, E, and F respectively. The graphs showing mean values are pre-
sented as Figures 1 through 13 following the conclusinrs. In the graphs, for
all three device types, IDDl represents the Quiescent Current with the outputs
tied high, while IDD2 represents the Quiescent Current with the outputs tied
low.

In the CD4011 and CD4013 device graphs, VIN represents the N-Threshold
Voltage, while VIP represents the P-Threshold Voltage. The number following
VIN or VTP (VIN3, etc.) designst2s the device pin at which the measurement was
taken.

In the case of the VIN and VTP graphs for the CD4060, these still desig-
nate Threshold Voltage measurements, but the numbers 1 and 2 designate that

measurements were taken at device pins 11 and 12 respectively.

A. (D4011

These devicas appeared to be damaged before arrival at JPL. All
initial threshold voltages (VIN) were out of range (~10 volts) on all pins.
Initial IDD readings were less than a nanoamp but increased to their maximum
specified value at 5,000 rad(Si) TID (Figure 1). There was no measurable

recovery noted for these devices one week after their last irradiationm.

B. Cbh4013

Threshold voltages showed measurable degradation with 1,000 rad(Si)
and were well beyond tolerable levels (> 3 times increase) at 2,000 rad(8i)
(Figure 2). Leakage current measurements (IDD) show a similar trend (Figures 3
through 10). As with the CD4Qll, these devices did not show any measurable

recovery one week after their last irradiation.
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C. CD4060

These devices were degraded by radiation in a manner similar to the
CD4013 devices (Figures 11 through 13) showing measurable degradation at 1000
rad(Si) and failure by 2,000 rad(Si). It should be noted, however, that the
programmed bit pattern was maintained until these devices had received a total
dose between 50,000 and 100,000 rad(Si). Further, they did show some recovery
by the reinstatement of the bit pattern 24 hours after the last irradiation and

some parametric improvement one week later.

IV. CONCLUSIONS

From these test results, these devices cannot be recommended for use in an
environment where they may receive more than very low radiation levels [¢1,000
rad(SI)].

Also, it is believed that the 558 CD40ll devices probably sustained ESD

damage before arriving at JPL.
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APPENDIX A

RADIATION TEST REQUIREMENTS
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Device Type

RADIATINON TEST REQUIREMENTS

€D 4011 (4-NAND)

RTR S/N

Manufacturer
Lot No,

Ko, of Devices Supplied

5585

Date Code

No. of Devices to be tested 5

535-64408-0~5140

112C-2
Device Package
Type No, of Leads
DIP 14

RADIATION CONDITIONS: UNITS RADIATION LEVELS

Facility: Cobl Fluence coo ltahle holnw

Energy: 1.25 MeV Flux

BIAS CONDITIONS DURING IRRADIATION:

_Lip Na. Purameter Voltage Remarks Biae Circuit

In 10K to 15V Fluence rad(5i) Flux rad(S{)/sec.
n n 1E3 3.33E0
3 out 100K to 15V |  low 2t 3330
4 Out 100k to GND high 1E4 1E1
2E4 1E1

5 in Ground 54 1E]

6 In Ground 1E5% 1E1

i Vs Ground

] In 10k to 15V

9 In "

Ja Out 100K to 15V low
11 Qut 100K to GND high

12 In Ground

3 In Ground

14 Von 15¥-10k

A‘ ] A .
4 ,:'\J :‘.‘u ,/J;’\\ i
AT e
J L, Qr, Q‘J‘

*Further radiations at the discretion of
test engineer/customer.
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Device Type:

ORIGINAL PAGE

IS

OF POOR QUALITY

€D4011 (4-NAND) -1

RADIATION TE}{ REQUIREMENTS RIR 5/8__112¢-2
JPL Contactt?
Name Subsystem | Phone
M, Gauthier 514 2126
|B. Dantas b14 4937
A, Coss 814 7403
E. Powell 514 6175

MEASUREMENT CONDITIONS: (Measuruments Shall Be Made at Room Ambient in Sequence Shown)

" Test

Sequence In Situ
Humber Yes | Ho Parameter Test Conditions * Remarks
7 through current meter
1 X Quiescent Current to Ground, 1,2,5,6,8,9,
12,13,14 to 15Y
14 to 15Y,7 through cur-
2 X {Quiescent Current (rent meter to Ground,
1,2,5,6,8,9,12,13 to
Ground
o 1 to Ground, 14 to 15Y, y
3 X N threshold 2,5,6,8,9,12,13 and 7 ] Record TN,T to GND
to -10mA
ok 1 to Ground,2,5,6,8,9, v
4 X | P threshold 12,13 and 7 to -15Y, Record "TP, 14 to GND
14 to +10uA
**N and P threshdld to be taken for pins 1,2,5,6,8,9,12,13
FeEspectively Lg ground as Per test JOX design.

NOTE: A1l above eleptrical parameters to be yetested at 24 hours
and 1 week tife periods after the final irradiation, parts to
be kept underf bfas til11 thesa readings| are completed.

*Use special test boy constructed, see page A;&
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R ' ST e TR AR TR
- - . . sizk f it

T

4

~VOLTAGE ADJUST VOLTAGE +16 VOLT 2

SUPPLY ~4—~ FOR A NEGATIVE SUPPLY L.
NQ. 2 104A READING NO. 1 !

-

FY RS R o L S VU

0 J .
O~
ROHDE .

_ SCHWAR

;..
I" e
5

] T
- | \-—]
}'. N .._’,/’
3 READ VOLTAGE L
E. HERE ¥
DVM ! NOT USED + VOLTAGE y
| FOR3&4 b, INBNC :
: = - — L 1V 3
| ,
| +
[ TEST SWITCH
- AT NO. 3
M .;
- TEST BOX |
! y %
i I
;
1 Y
i : %
o
o
. 4
] SWITCH TO 4; E

FOR TEST NO. 4, PLACE CURRENT METER ON
POSITIVE LINE OF SUPPLY NO. 1, INCREASE

VOLTS ON SUPPLY NO. 2 TO 15.00 READING

WITH DVM' INCREASE VOLTAGE FROM ZERO

TO OBTAIN A +10 1A READING ON ROHDE SCHWARZ
METER. READ VOLTAGE AT DVM jJACKS

e g <

e e b i o

Procedural Use for CD4011l and CD4013 Tester Box
(Example shown 1s Test No. 3 for CD4011)

e~ L St Y Cap S e iy

R P rr—
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APPENDIX B

RADIATION TEST REQUIREMENTS
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e T R S

B N e A

RADIATION TEST REQUIREMENTS

Device Type CD 4013 {Dual D F/f) RIR 5/0 114C-2
Manufacturer §58 Device Package
Lot Mo, Date Code Type No. of Leads
No. of Devices Supplied pIp 14
No, of Devices to be tested 5
535-64408-0-5140
RADIATION CONDITIONS: UNITS RADIATION LEVELS
Facility: Co60 Fluence see tdble beloy
Energy: 1.25 MeV Flux
BIAS CONDITIONS DURING IRRADIATION:
Pig No. Parameter Voltage Rematrks Bias Circuit
] o, olt 100k to Gnd high Fluence rad{31) Flux rad{si)/sec
2 e out 100k to 15V Tow €3 3.33E0
WJ3E
3 clock 10k to 15V 5E3 1E1
4 reset gnd 1E4 }E}
2E4
hﬁ - set 10k to 15V {Eb* 1E1
7 Vss gnd
8 - set and
9 - In-Do qnd
10 reset 10k to 15V
1 _ clock and
12 ok gutput 100k to and high
13 ok} output 100k to 15V low
14 Voo 10K to 15V
%
T : *Fyrther radiations at the discretion of test
\l /N X engineer/customer.
A O B
KRS I
v N2

B-2
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Device Type:

cD4013 (Dual D F/F)

ORIGINAL PAGE

IS

OF POOR QUALITY

RADIATION TEST REQUIREMENTS RTR S/N_114C2
JPL Contactt
Name Subsystem | Phone
M. Gauthier 514 2126
B. Dantas 514 4932
J. Coss 514 7463
E. Powell 514 6175

MEASUREMENT CONDITIONS: (Measurements Shall Be Hade at Room Amblent in Sequence Shown)

Test
Sequence
Number

In Situ

Yen HNo

Paraneter

Test Conditions *

Remarkn

X

Quiescent Current

3,4,5,6,8,9,10,11,14 to
15V,7 through current

meter to ground

Quiescent Current

14 to 15V, 7 through
current meter to ground

3,4,5,6,8,9,10,11 to gnd

N threshold**

to ground,14 to 15V,
,9,6,7,8,9,10,11 to

record VTNl 7 to and

104

P threshold**

3 to ground, 4,5,6,7,8,9,
10, 11 to -15Y,

record VTP, 14 to gnd

14 t< 10mA,

**N and P thresho

d to be taken for pi

hs 3,4,5,6,8,9,10,11

respectively to
NOTE:

A1l above eledtrical parameters to be 1

ground 285 Per LeEst b

pPX d€s5i1qMn,

etested at 24 hours and 1 wee

time periods dfter the final irradiatig
bias till thege readings are completed

n, parts to be kept under

*To be tested in spe

ial box constructed, see

page B-4
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-VOLTAGE

ADJUSY VOLTAGE

+16 VOLT
SUPPLY
NO. 1

NOT USED
FOR3 &4

. YV

+ VOLTAGE
IN BNC

TEST SWITCH

ATNO. 3

TEST BOX

SUPPLY -a-~ FOR A MEGATIVE
NO, 2 10uA READING
+L L_J=-
-
O O
ROHDE
SCHWAR
READ VOLTAGE
HERE
DVM
= T+
+
u
L]
[
L]
SWITCH TO 4:

FOR TEST NO. 4, PLACE CURRENT METER ON
POSITIVE LINE OF SUPPLY NO. 1, INCREASE
VOLTS ON SUPPLY NO. 2 TO 15.00 READING
WITH DVM' INCREASE VOLTAGE FROM ZERC

TO OBTAIN A +10 A READING ON ROHDE SCHWARZ
METER. READ VOLTAGE AT DVM jACKS

Procedural Use for CD40l11 and CD4013 Tester Box
(Example shown is Test No. 3 for CD4011)
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APPENDIX ¢

RADIATION TEST REQUIREMENTS
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RADIATION TEST REQUIREMENTS

Device Type C04060 (Counter/Divide/05C)

RTR S/H 386 -1

Manufacturer 858 Device Package

Lot No, Date Code Type No. of Leads
No. of Devices Supplied pIpP 16

Ho. of Devices to be tested 4

535-64408-0-5140

RADIATION CONDITIONS: UNITS RADIATION LEVELS
Facility: _Co60 . Fluence see_tdblie belof
Energy: 1,25 HeV Flux

BIAS CONDITIONS DURING IRRADIATION:

fip No, Parameter Voltage Remarks Bias Circuit
1 012 100k to and Fluence rad(S1) Flux rad{(S1}/sec
d 1E3 3.33E0

|_2 013 100k to an 23 3 3360
R 014 100k to_gnd 5E3 161

4 06 100¥ to gnd ;Eg }E{

a QL 100k to qnd 5E4 1E1

6 07 __ 100k _to_aqnd JES* 1E1

Vi 04 100k _to_gnd

i} VSS ground Diagram #1

9 60 see_diaqram MO

10 [ # AN~

11 )| 1 H a

12 reset and 10 :\?R% 33F

13 09 100k_to gnd o 3

14 08 100k to gnd

15 Q10 100k to gnd

16 'op 10k to 15V

NIV P

N g
—_-b ﬂjf\':i/ 7 [.'z& £ *Further radiations at the discretion
. ]“ i‘]/ (7 Lﬂ ! of test engineer/customer,
' v \")'

c-2
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ORIGINAL PAGE IS
OF POOR QUALITY

RADIATION TEST REQUIREMENTS RTR S/R__386 -1

JPL Contact:

Device Type: _CDA0G60 {Counter/Divide/0SC)
Name Subsystem | Phona
M. Gauthier 514 2126
B. Dantas 514 4932
J. Coss 514 7463
£, Powell 514 6175

MEASUREMENT CONDITIONS: (leasurements Shall Be Made at Room Ambient in Sequence Shown)

Test
Sequence In Situ
Number Yes | Mo Parameter Test Conditions Remarks
d through current meter
1 x tQuiescent Current to ground, 11,12,14
to 15Y
B through curvenl melér
¢ x |Quiescent Current to ground,ls to 15Y
11,12 to ground
11 to ground, 16 to 15V
3 x |Nythreshold 8,12 to -{Oﬁfﬂ record vTN,B to gnd
11 to ground, v
_4_ %_|Pithreshold 8,12 to -15Y record 'TP,16 to gnd
16 to +10uA
) 12 to gnd, 16 to 15Y
5 Nz threshold 8811 to -10uA " | record YTN,8 to gnd
12 to gnd, B&11 to -15Y, v
6 P2 threshold __J_]ﬁ to +10 A . record TP, 16 to gnd
NOTE: All above e]ectfical parameters to be tlested at 24 hours and
1 week time periods after the final irrmadiation, parts to be
kept under biap till these readings are completed,

P T ]
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RADIATION TEST RESULTS

Rt et e s g T

Ve —iae

i o g g 16

i A o i

L e e PR T o D A L R
o FRT I e AT R T

B

it

D-1



ORIGINAL PAGE IS
OF POOR QUALITY

RADIATION TEST RESULTS 03725785
DEVICE TYPE co4vi1l FACILITY Cneod
MANUFACTHRER Solid State Scientifie ENERGY 1. 25MEY
PACKAGE TYPE DIP RAC TEST REW {)pwd
TESY CATE I=20wl5 CIRCUIT MO,
SERIAL NUMBER LOT NUMBER DATE CODE L0G HUMEER
ALL 8321 1121=}
DOSE GRAY(SI) INITIAL 1.00E01 2,00601 5,00801 1.00f0e |
PATE (GPAY/SEC) 3433202 3,33w0p2 §,0001 {,00e0]}

(1)IDDY (vDDE1I5V) IN ~AS

2052y o8 o195 1.48 17,93 13.1E4
c051v « 165 180 168,0 26,1k} 15,0E4
2054y 191 + 198 1.2} B,5E% b8,ES
2058y 170 179 78 Bels 81,063
2o5ay W15 15} 150,0 24,9€E% {T0RG
MAY FLHON 198600 4168403 261405 L1Tus06
MEAN 71400 L1B0+00 J64Pe02 155405 ,120406

el

s
AN 0150400 151600 SITBe00 (BIGH0] ,uRAU+05
MEAM + 3 STuMA 218400 ,2364U0 4325403 L4BQ408 ,25¢406

(2) 1002 (vDDE1ISV) IN NAL

2os2v e 1585 o172 esUgEd Bi,0E3 17,.0E4
2053y o141 $ 145 1.9E3 69,1E3 30.0E4
2054y 165 2105 1o58E3 G6,0E% 23.,0E4
2085V o139 LS 1454E3 65,0E% 27+5t4
2084V 13 2205 3.1263  B6,0ED 39.0FY
MAx 2165400 205400 (312408 LB60+05 L,E90400
MEAH slU6e0n  JITUe0C H21140d AT7T14405 .315¢006
“IN 130400 L141400  L1SM404 560408  L230408

MEAN ¢+ 3 SIUHA  (|BB+00 ,300400 LUi]1e06 LJ108+0h ,5)e+0b

(3)VINL (ITHE=10UA) IN VOLTSS

COLT-LY m{0,29 kpwnpasy Snvdnaus Yryngdiy bUgEmIw

2053y w10.37 SRERRBEE KPUBNEyS SFARRT RS KKEROERY

2054y ol0ud] FR¥FELRNE EFRAEINE AV uEte FREEAAEN

2055y w«10yf5 S¥NENIRER BOUNWOYE FUANaEE FBRARFEE

e056Y wlOg32 KNNERFOY PEBRFEES EWgEnpwby BIOUEINY
MAX R 101407 FESTIRNY FRUREI9Y ABAUAKRE FEGRSERS i {
MEAH w 103402 UNNEANRE FINNNORE SEguausy SESENIAN ! :
HIN w g 10US02 BSHIHIIN KOFEEEIE BE unds BEgbnn iy :

MEAH + 3 SIUMA » 100402 Shobabdn IH4s6gs EV4satdn SAFNERIE

AL
R

et e e i n e
B

R T,
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DEVICE TYPE (CLuoi]}

RADIATION TESY REBULTS 03/25/85
FAaClLITY €060
MaHUFACTURER SOLID STATE SCIENTIFIC ENERGY 142SMEY

PACKAGE TYPE DIP
TEST DAYE 3e20w85

SERIAL WUMHER
ALL

DOSE GRAY(SI)
RATE (GRAY/SECL!

(4)VINZ (1TNE=10UA)
2052y
2053y
2usay
2065y
20%6Y

MAX
ME AN
MIN

MEAM + 3 SIuMA

(S)VTNS (ITNewslOUL)
20582y
2052y
2084y
2055y
Ensov

HAX
ME AN
MIN

MEAM + 3 S]LMa

(6)VTHSE (TTHxwiOUA)
2052y
2053y
20SHdy
2055y
056y

M4 x
HE AN
HIN

MEAN + 3 BluKHA

ORIGINAL PAGE IS
OF POOR QUALITY

RAD TEST REQ 1]2w2

CIRCUIT NO,

DATE COOE
8321

LOT NHUMBER

TNITIAL 1.,00E0)
Je33m02

IM VOLTSH

w] 0,29 kxenarey
wl(,37 susdaien
miO,d] sauenusi
wlOgllh Bsvwbny
wl0,33 ¥u¥V AN

=, 101402 B0 FEESY
=, 103302 ZhA#rsusy
w0402 CREFGITY
w 100402 suvkkiey

IN VOLTSY

wif,29 knakpvey
wl0,36 ¥EavPox
wlOald] sustrrve
wiOglb NESINNNS
10,32 Sestaney

w,{02¢02 *awspdan
wol03e(02 nurradey
=, {04402 wadngkay
=, 100402 shaNsBIN

IN VDL TS

ol 29 sxvensny
wi0 37 e dFwdNy
w]0 ] mEsNsEsy
wl0,13 susruyey
w0432 FnwrENIy

e 101402 ¥s8vuRs:
“a 103402 ¥RUTENTR
w 10Us02 HHLFRRIY
" GOR0] SRENEN AN

D-3

2400801
3.33'02

(1233171
KEepkyyn
IR T TT]
L EXE RS FT
L2122 ] ]

TETETTY
AV eskuyy
Feereps

LTIIYTY

EFRUNMED
RERERS NN
Frasvens
BERENSN S
SRENIEINY

FEpdHeny
¥Ry ENER S
PEERFRES
Xfkevonn

SEEANRNY
I TR EY
K3k ko uy
Yot s
L 23S T Y]

LA R R D
EOsEREgH
vk agy
F¥RpEN gD

LOG

S.00E01
f.00=01

SESEpady
(22T E R T
I Y LY
EENAyTER
I EESTTA L

RERERENH
(R F TR’
FREHSREES
(222 X3) ]

LTI TR T
BENT RN
BEsgpuiNe
ATy
2ITTIIY

(R FTTILE
(R 2T 1Y}
VEFR RN
ITYTTILT]

Fe kgt
FERUAERS
i3 N RS
LA TR R
[ AR T FER LY

( E3 1T 2 1]
PRt N
BENN gL ER
Y1142

NUKBER
1121=1

1.,00E02
1.00“0’

BRSNS
NEsEIxay
EELENEND
SENEEELN
TEEFERED

ETNEENEE
TEENRBNN
gEztwand
RESEEREE

BENERERS
RN ED
YT LILL
EREUNEES
THSNINS

" TT12130,
PEERERRS
11131121
NEEESKES

X ITEY
¥ewpeynd
YTTIYIL,
 EYTRIR] ]
YTILIEL

FERNRPES
A2 LR LR
I TTEELE
WEQRINER

BT URRAEE SN A

T, e

.

EER=

TR i

SIS e %

RYCEN

i &

M aTpEn E

e e L MR LR T e,




DEVICE TYPE CDao01}
MAMUFACTURER SOLID STATE SCIENTIFIC
PACKAGE TYPE DIP

TEST DATE

SERTAL NUHBEM

RADIATION TEST RESULTS

Im2whb

ORIGINAL PAGE IS
OF POOR QUALITY

03/725/86
FACILITY C0an
ENERGY 1,25HFV

RAD TEST RED 1]2w2
CIRCUIT NB, !

LOT HUMBER

ALL

DDSE GRAY(S1) INITIAL 1.0QEO0]L
RATE (GRAY/SEL) 3,33=02

{7) VINB (ITN®w1OQUA) IN VOLTS}
e05ay ni0.29 snkrensxn
2053V mi0a37 SWAEEEIR
205eyv Wi U2 HEETANNY
2085V wi0eld HNEFRZER
2056V w032 SuwERkky
MAX " 101402 *nkFexns
ME &1 m {0T402 HERSUARF
MIN wal0Ue02 PaNIRNIN
MEAN ¢ 3 SIUMA w QQ840] wasvs¥wy

(R) VING (ITweeiDUA) 1w VOLTSY
a05ev wl,29 AsexuRsy
2053V 10,37 sandsguy
2054V wiQol3 surdayen
2055V wi0e1% k¥sdpany
20586Y wiQe32 NUNENSELY
MAX B 10102 RREFNNAR
MEAN v, 103402 sukrwuns
MIN w, 100402 yhsupRIx
MEAN ¢+ 3 BIUMA »,QR7¢0) kesngwvx

{9) VINt? (ITNEm1OUA) IN VOLTSH
2o52v =10,28 #¥¥ssganu
2053V 01037 Rk bu
2054V wi0alf ¥a0sHEEx
2055y wi(eld wosIaREx
2056V 1032 REsFNENS
HAX =, 101402 SwFTRNNN
MEAN 03402 ankasnex
MIN o, {0U+02 RwxwpuEs
MEAN ¢ 3 SIuUMA =,008+0] wxxwanm

D--4

DATE CoDE
8321

2,00En]
3,33wp?

REUPHNNE
Rk gN
EShhkagy
¥REFENRY
TrEFN PR

2RI TY
EEFp iy
LI E TR NT
AR E N IS

LI L 1Y ]
YRR AN
TTITI L
LLITITL
L2221 ] T

BN kN
LSS ¥ T
¥RWEEEy
ARk REgR

EXER Ny ¥
L1132 1T’
PERNERE N
LRSI F P
AEEEN Rk

VEERKE gD
RUEkEY g
ErFEYER
L EITIYTT

LOG NUMBER

5,00E01
1.00'01

ANEFRERE
EYRXGERD
(22 S22 0]
NEdypprea
(I EXER]]

LI 112 L
PERE RN YU
RERURFIE
L LR TR N

FEERYI SN
ITTI1LT,
TTT13LT
PURRRNEY
IITTII L

REEREUTE
EEFRSRRSE
EITTIL
ETTZLL R

EErisNNy
L EA TR L]
AR N
KR gFF2
SRR ENEW

B¥RRarty
2T 3F TR L
EHEB MY
$RREpAAF

i121=2

1.00E02
1.00w0}

HEERIEED
WhauRENg
TTTITTY
EEganghy
KRB EIER

'ISTATLL,
L EFSE R R R
RS EEENS
wREFSE KN

KBRS ENE
FESADENY
CERERENE
YTTITLL.
T 1L

TTTIvIE.
REEEERNE
ITTIT LY
AXguBRes

FETEB S
tEFE NN Y
[ IR XS T
AbspmNayg
LIRSS

IYTAI1L
LEYELN T2
ERNFIENE
FENELNRE

B

LONLE A

L S LA LSS

o

et s et
——
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RADIATION TESY RESULTS n3/25/A5
DEVICE TYPE <CDUUl FACILITY €60
HANUFACTURER SOLID STATE SCIENTIFIC ENERGY § g 2SMEV
PACKAGE TYPE DIP RAD TEST REU 1l2we
TEST DATE 3Iw20w85 CIRCUIT no, !
SERTAL NLIMBER LOT HUMBER DATE CODE LOG
ALL 6321
PDSE GRAY(SI1) INITIAL 1{.00E0) &2,0N0Ent 5,00£01
RATE (GRAY/SEL) Ta33wUE  3,33mp2 1.00=0%
(10)VTINIY (ITNE=IOUA) IM VOLTS1
eos5av wi0a2B EANESNEN EFNBRIEN EXANMUES
2053y 10,37 FRURIRRR BENRRRHR BFRAQURS
2054y wiOgt] SRd¥sdwn UFENOENS FERRNTES
2055V v100f3 PHETURESLE KEEEKIpy FERsgR R
2056V wl0e32 Sursp iy HENEKEEE EF¥RERERY
MAY e l01402 YHRSHERE HFRERI g FApEHA NS
MEAN w, 103402 FEeERANR HNFE B Ik BEQNQINY
MIN my l0USD2 XRTESEFE NRANNSNE SHNABRNY
UEAN 4 3 SIUMA =, 398401 S4CREuRs AT End ¥H NIy
(L1)VTPL  (ITPE+41QUA) IN VOLTSS
2052y 10,29 *exd s by KEREhgus KFgdgh by
2053V 10,37 wavdnymy SENEAEAger S ANqpiss
cosay 1041 #XEEEavy PRINIEEE SEkgphphay
2058V 10001 ¥6UFFRER FIRRTELD EVRayd Ry
2056V L1033 SRESpgmx Sasnuups SXULKANS
MAY ClNUEN2 WAPINEEK KRN ARYN STREHARY
MEAH 103602 saxvpadd PEeaanyn NS gRNe
HIN 2101602 Budanuvs S0MsrOyn ENEspkis
HEAN ¢ 3 BIUMA 107402 »whamaws F6naxsyn skxnyuiy
(12)VTIP2  (I1TPe+lQUA) IN VYOLTSI
easay 10029 swedbd¥y FEGKESRY X¥ER I N
2053y F0LT7 SwkAyeey EERUdhgk FNATEARR
2054y 10,47 tasvEnds SRERSdIuk SRR RgErEN
2085Y 10,11 #MBERkP s FEEEPO44 IRIRysuA
2056y 1033 FHERAEEE WORNNIES AN IRR
Max p104402 BRBFEINE KESAANNT SRRNQANE
MEAN 103802 SEIXRITE FREEERON EORERINY
HIN 101402 sadusuny SEWNTURE APgyyrER
MEAN + 3 SIUKA 107407 Swssdndy Hevsdhud ssghgdng
D-5

ORIGINAL PAGE IS
OF POOR QUALITY

HUMBER
112jwe

1.,00E02
1.00.01

EXOREREY
 EX3TRER
222 LEL R,
I ATTEE L 2
1EFEIRUL

TTYTLIITY
XTI LEZE)
' S3122112,
'P11111%)

XFgESIES
EETRERES
wEEUERNYE
SERIENRR
TTYITIL

TITEITE
EPTTIIT L
JIITLITY
KEEERFYL

ALl L
EEREFRSS
REs ¥y
ERCER RN
(I3 TR 2]

LA SRR RN
EITIIYE.
IrTLIYe
KRB aES

e e rm s ek B ot u
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ooy e
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MANUFACTIRER SOLID STATE SCIENTIFIC

RADIATION TEST RESULTS
DEVICE TYPE Couutl

PACKAGE YYPE DIP

TEST DATE

J=2Uehb

GERIAL NUMBEW
ALL

PDSE BRAY(S1)
RATE (GRAY/SEC)

{(t3)VIPS

MAX
MEAN
MIN
ME A

(LAIVTPL

MAX
MEAY
MIN
ME &}t

(151VT1PB

MAX
MEAN
MIN
MEAN

LOT NUMBER
INITIAL 1,00E0}
3.33302

03/25/8%
FACTLITY Co40
ENERGY 12 25MEV

RAD TEEY REQ 1i2u2

CIRCUIT NO,

(ITPm+10OUA) IN VOLTS:

2052y
2053y
2054y
2055y
2056V

¢ 3 @luHA

10,29
1037
10442
104153
10,33

sl Biyen2
0103402
e {0f¢02
2106%02

LIRS NE
BENTEANE
P11 ET S
BFEEEYS)
(22 ENT

E¥EERKN R
KNy ewy
TI1Y271])
AR NANR

(ITFs+10UA) IN VOLYS)

2052y
2053V
2054V
2USSY
2056V

+ 3 SIGHA

10,29
10437
10442
10114
10433

$104402
103402
W301402
2107402

NN RNG
SR hEREy
PR TORN )
(TI2TX 1 0]
(AT A LR Y]

TTITILT
132441
1132231
ERRRARRY

(1TPasiOUA) IN VOLTSI

2052v
2083y
2054y
2055V
2056Y

+ 3 BIGMA

10,29
1037
10c42
i0.11
10,33

104402
a103%02
p108402
107402

I ITY"
PRI HER
TIIIT1l
TIITTI
MIITIL

REONFREY
CPTLI L1
PTIITLY
kR BER

D-6

DATE CODE
8321

2400E01

3.33-02

FrER¥EgR
FEEERENN
LTI T
2113 3TE)
Yaywways

ERkARE XN
L IR T
NEXE kg
RERENNER

KEEERB RN
TILITTT)
LI T
LI TT)
XTIV E)

REFEWENS
ITILITT]
Y1122
BNERE

IITITIT
(ITTIITY
L IIEYIY:
T I
T,

REREROAE
e ERRpk
LY
LTIy

L.OG

S.00E0!
1.00—01

ke P sy
RS Ry
LI IT Y ¥
LE 2 ER 2 2]
LRSS L LR S

PTIITEY
ITITILL
Y1111
321N ]

FERN kN
(I3 ITIE Y
EREFpENy
EEEN RN
TRy

BREN RS
T
ITITIY Y
AREN g0

T TI L
FERE QR AR
MIIITIL]
S TITLILY
TP Y

FEREpENE
111 1Y
23277121,
¥R RN

NUMRER
1121=3

1.00E02
1,00e01

EEsrERE
wEpARENY
(21 ET11)
XEEPSELE
AEENBRFS

EHOIRENS
shusuEey
EEEERRES
(22 F LR

ERARRENSE
ERERSRESN
BEREEREE
BEAFRANS
PERUREIE

STTITTE
FITIIL
LITEY LY
ZTYITITY

YTILILL)
IITI21Y
REgguEyE
Y T11121
(I TS,

ITY1111
EERbENED
T TIYILL
ITTII1L)

UG R R,

SR P VL TP,




RAVIATION TEBY REGULTS

DEVICE TYyPE cCOHv1d
MANUFACTRER SOLID STATE SCIENTIFIC
PACKAGE TYPE DIP

TEST DATE Ju2ueBY

ORIGINAL PAGE 1S
Or POOR QUALITY

03725785
FACILITY €060
ENERGY 1,29MFY

RAD TEST REG 112»2
CIRCUIY NO,

SERIAL NUMBEH LOT HUMBER DAYE CODE L OG NUMBER
ALL 8321 1121=3
DOSE GRAY(B1) INITIAL §.00E03 2,00E01 5.0080y {,00E02
RATE (GRAY/SEC) 343302 3,33m02 {,00=01 1,00e0]
(16)VIP9  (I1TPE410UA) 1IN VYOLTS!
cosev 10,30 wasrsstds FORERkokr SRR uEAy DRINSERS
€053y 10,30 P¥08nNEs SRS IHNpeNsn FOSEUNES
2054y 10, Ud *uovuddy BEEnvue sSsngdXy FRERFEXN
2055y 10.]) *xempels F3andnd FCospRte NPEEBINE
205ev J033 SHETuusy SRR UNNuy EFpvadus BANdBNES
MA X p0UE02 DudEsrak NEPYIBURY NEyRgNER BALRFRNE
ME AN sJ03602 SRMANIBE FUNINELS EEFPUFRE FERRPLAS
MIN 0l01+02 Fundkswy HEUPAFys oEgsanny SEkNINENY

HEAN & 3 BILHMA 107402 LasvEred SEXFINNE ANENEENEy KB ARNENE

(17TIVTPL2 (ITPR+10UA) IN VOLTSI

g0bay 10,29 #2X300) FENEXEgs RRNRu¥Ng SOKNPRIS
2053y 10,38 Cnuanwlg DPEFENSgn F¥Futgprha EEGREANE
g0SUvV 10el] mUCsRids SEEEDEnk BESTUIINE KBQEEPEE
2085y 10411 SERSPEER FBSPFUNe SRR Idy FRFERESE
2056Y 10633 SwWFEAbY YURYYBus SEgEEyXbs FEpan Uk
Max pi04E02 FFREIFEIE ENUNSFRT RERX LS FEENVEIE
ME AN 0l 03402 sdaeRE FERERIne BEEX RSk SFHEBRNY
MIN s101402 %uBaouny FOCHIFEE HERRpise NARPPRND

MEAN 4 3 SIUHA (107402 #cewnwtg BEFELbys SXRy ey KN g0¥ND

(1B)VTPL3 (ITP=+10UA) IN YOLTSI

ensay 10429 S2REREy NIRANEEE SRy gr sty MEZEFpRE
£033v 10437 *40a s FAERFEgr SERU QIR SERRBRNY
2054V 10s0] SRESAEIy FUNEEI N SEREENNE BENEERED
2055Y 10411 Swadudve FSnsntnt VEgwumde KEQERNORS
2056V 10,33 SAFSESEE BUNUP ke KFRSsGos P EANENS
MAX p104402 SEUFTUND DUNCIENT IOSRuERE FEAENIND
MEAN 2103402 #9EFEINY HAONUYN BWUSEIBS SEGsFRND
MIN s101402 BUNEIINE KRPREEpd SFUFEIRE KURKOIRES

MEAN ¢ 3 BIOGHA 107402 sustsn®s HENgERogs risnu¥ne FORERREE

D-7
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RADIATION TEST RESULTS

i O T o T e L T T i e e L e e e T T

il..l.).a.:..i«.iiilt.i}ﬂ e o Sy g g gt 1

T AF i e e T oeumet

e

-
1
53]



ORIGINAL PAGE IS
OF POOR QUALITY

RADIAYION TEST RESULTS 03/25/8%
DEVICE TYPE CDAUUL3 FACILITY Cos0
HANUFACTURER gol4d State Scientific ENERGY 1o 25HEY
PACKAGE TYPE DIP RAD TEST REG j1aCe?
TEST DATE 3= 1985 CIRCUIT N0,
BERIAL NUMBEN LOT NUMBER DATE CoUE LOG NUMBER
ALL 8321 1122%1
DOSE GRAY(S1) INITIAL 1.00E01 2,008n1 S.00E01
RATE (GRAY/BEC) 3,33202 3,33%ep2 1,00m01

(1)I10DY (vyDDmiSV) IN NAI

206dy 14158 1BE0 Begu 4,b6E3
c06%yY 1+1AR 14,0E4 TTE4 02
2066V 45,0 23,.8E4 95Fu 4,1E6
20671V 23,1 20,2E4 BoEd 4,4E6
20488Y 1e15 13.1€E4 bagu J.6EH
HAY W U50402 L238406 (980406 L440¢07
MEAMN «143402 1784086 B22006 L242¢07
MIN s 118401 131406 obH0egb 20004

MEAN ¢ 3 SI0MA 73102 311406 118407 910607

(2)I10D2 (vDD=i5V) IN NAI

200UV ' 91 UelEY 41gu 3.BET
2005V 112 d,2k4 28gy 1A
20obVv lb.B S.4EH 52E“ 3.“Eb
2067V 159,0 S.2E4 Sicd 4,0Es
2068y 1+20 2e.6EU LT A 3,%5E6
MAX « 159403 540405 520406 400407
ME AN 357002 LU30405 L820406 L,218¢07
MIN 2910400 L200405 2804086 L1B0+00

MEAN ¢+ 3 8lwMA 203403 764405 4718406 LB19¢07

{3)VINE (ITNmeiO0UA} IN VOLTSI

20bdv =2sld 2,00 beB5 12412
206%v w2yl 152 f3.u44 19,01
chabY =].89 2,00 ToTe 12.3%
2067V '1»52 IUBQ 7017 12.26
2068y n].Q7 1,45 bs20 1223
HAX w,182%01 L200404 Li34402 L150+02
ME AN »,199+01 o 17740} vB28¢01 wi2Be02
MIN =,2) 3401 4145401  LB20401 171407

MEAN ¢ 3 BIUMA w 156401 257401 171402 ,165402

T T

n

T e .ot



ORj
p ﬁ'é,"é,!; PAGE |
OUALITY
RADIATION TEST REBULTS 03725748
DEVICE TYPE CO4v)3 FACILITY £0&0
MANUFACTURER SOLID STATE SCIENTIFIC ENERGY 1,25MFY
PACKAGE TYPE DIP RAD TESY REQ {1uCw=2
TEST DATE 3 i9s8% CIRCULIT NO,
BERIAL NUMBER LOT NUMBER DATE CODE LOG NUMBER
ALL 8321 1122w}
DOSE GRAY(SI) INITIAL 14POEDY @,00E0! 5,00E01
RATE (GRAY/SEL) 3:33a02 3,33e02 1,00m01

(4)VING (ITNmeiOUA) IN VOLTS

206Uy LY 2212 T.048 12419
20ohY wgy 29 1abe 4e77 1U.61
2066V |95 2,12 Ts0¢2 124206
2067V LT 1a9% Tels? f2.25
2068y wgdy 0l 1,47 6,53 12,27
MAK = 195401  JF12408 GTUTe01  L1dpe02
MEAN =y 209401 LIRS0 S85974¢0! L127+402
HIN "e229401  L14T740) JUTT#01l  412P2+07

MEAN ¢ 3 STuMA w 163401 L2734V ,9T78eNl 150402

(S)VINE (ITNmwiCUA) IN VOLTS)

20odyv L IT-L 2,18 6,92 12.24
2065V w2ee8 1,63 4,82 1501
206bY =].97 2el} T:63 12.35
206TV w97 £.03 T2 12,54
20kby ady 04 1,58 byT?2 12430
MAx v {97401 ,221401 oT70634C1 4150402
ME AN =,210201 L192401 67401 ,129402
MIN me 228401 L158401 LUB240] 122407

MEAN ¢ 3 SI0HA =, ta5401 ,281¢05 4102402 4165402

(6)VINE (ITNBwlDUA) IN vOLTS

2064V 2,39 2.2 6,81 f2.109
2065y L TL L 1.04 4,80 15,01
2066V s2401 2.17 Te6b 12429
2047v 2,02 1.98 T.45S 12: 39
chédv wgyll 1.01 beTA 12,37
MixX » 201408 ,L217401 +Tb6Begl ,Li50+07
HMEAN », 220001 L190601 467160y 125402
MIN wo2lG401  S)161401 LUBU40Y ,1224072

HEAN ¢ 3 BIGMA =»,158401 270401 ,101402 Li65+07

E-3
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A

RADIATION TEST RESULTS 03/25/R8

DEVICE TYPE coLuv13 FACILITY co60
MANUFACTURER SOLID STATE SCIENTIFIC ENERGY $425MEY
PACKAGE TYPE DlP RAD TEST REU 114Cwp
TEST DAYE Jajjeds CIRC T O,

SERIAL NIIMBER LOT NUMBER DATE CODE LOG NUMBER

ALL 83214 1122w?

DosE GRAY(SI) INITIAL 1,00E01 2,00E01 5,00E09
RATE (GRAY/SEC) 3233=02 3,33s02 11,0001

(TIVING  (ITNmwivUA) IN VOLTSS

eloly w2.37 €vl3 6,83 . 12,15

2065Y w2olb 1abd 4.92 14,84

clpbYy w2:03 2elA 753 12.24 :

2067V =],99 1495 Te29 {2.22 !

200hV =2,13 1.6} 079 $2.31 i
MAX 199401  L218401 4733401 L14R40? J
MEAN we220%01 L19040)1 Bb6740% ,128402 t
HIN ", 2U0401  L161401 (492401 L121402

MEAN ¢ 3 SI0MA w, 157401 ,270¢0) ,97640! 163402 i

(B)VING  (ITNm<{UUA) IN VOLTSI

T T R S

2064V 2,25 2,24 T,09 §2.21

2065V w3 1459 Ys9u 1004

206bY w|,9% 2:19 - 12+26 i

2067vY wiaQb 1.9R Te4u 1226 N

2068y w2406 1ot} 6,85 12433 3
MAX “ 196401 4224401 754401 149407 i
MEAM =o21100) 192401 J67740! 128402 f
MIN »e230401 L159401 24944600 ,122+02

MEAN ¢ 3 SIUMA » 162401 ,2B5401 ,99540) 163402

(9)VTIN{O (ITHmelOUA) IN YOLYSS

adbdy w23 2,08 be71 12+21
2065V w2.28 J.48 4,83 14,93
204oY =]g97 2ol Tet! 12.24
2067V wiy98 1.79 be99 12¢264
2008Y a2, 03 a8 byt 12438
MAX = 197401 ,212401 o701%01 149402
ME AN m 210401 L178401 L65%2401 ,128+02
MIN 228401 L148401 44853401 L§22¢07

MEAN ¢ 3 SJUMA w (66408 (26940 964401 L144407

i o N i bt S, T s e o+ s a5 i i

E-4

e
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ORIGINAL PAGE I8
OF POOR QUALITY |

A T S b it b

A
i RARIATIUN TEST RESULTS 03/25/0%
| DEVICE TYPE  COUUI3 PACILITY  COpo
JE MANUFACTURER BOLID STATE BCIENTIVIC ENERGY {4 25HEY
o PACKAGE TYPE DIP RAD TEGT REN 114Ce2
3 TEST DATE Jui¥ag’ CIRCUIT NO,
' BERIAL NUMGER LOT NUHBER DATE CODE LUG NUMBER
; ALL 8321 1122w
3
: .
7 DGSE  GRAY(S1) INITIAL 1+00E0L 24U0ENL 5,00E01 1
| RATE (GRAY/BEC) 3.33002 3,33e02 1,000t
i
Z} LLOIVINLICITNRIVUA) It VOL TS
¢ . 2bsdy well 1498 G, 34 12407
: 2065V “2, |8 1,48 4y 14493
2064V wlsB0 240% Te52 12418
2067V wieBd tebd 7002 1222
20o68Y wiy9b faltd byl 8 12.22
MAX o 18840] 4205401 (752400 StU49402
WEAM =, P0840)  J17H401  Sb3040) sl27e02 §
MI " 218401 L1U640L  SUH201 121907

MEAK ¢ 3 BIUMA w 160401 257401 +983¢0) L164¢D2

(LIYVTIRY (ITPe+1uUVA) INnN VOLTS!

2064y Jebb w257 2endvegn +T3

2065Y 1469 babl b9 15,01

20bb6Y 1242 e b} 2 b5 B

2087V 1,92 »2,35 270 083 f

20868Y 1.9 w2,27 o569 eBb -
“Ax 1192401 4060401 4700400 4150407 ,
HE AN slOUeD]  LH00m02  L6B2400 3468409 |
MIN 2302401 «,257¢0) 2650400 730400

MEAN ¢ 3 SI6MA  ,221401 ,L117402 «THO+00 ,227402

(12)VTPU (ITPm¢lUUAY 1M YOLTSH

er et Mg § g, b ey i i e I £ i S et e Bt b ek

20pdy 1068 w2, b0 XEINERES 2814 £

2068Y 1.88 =3,:05 13,43 203 ‘ﬁ

2066V I PLY] b3 67 o 90 ?

2067Y 2403 n2abb W72 ' N /

20obV 1,55 wdedu «70 1] s
MAX «20300)  L030400 L134e902 L203+01 .
HMEAH 2170408 = 201401 388001 G111401Y 3
MIN v14040) «,305+01 OTOWPY LBUOe0D

MEAN ¢ 3 BlLMA (241401 208401 4230402 266401

i R Y et RO
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RADIATION TESY RESULTS

PEYICE TYPE cCvu013

MANUFACTURER SOLID STATE SCIENTIFIC

FACKAGE TYPE DIP
TEST DATE Ju19%85

SERIAL NUMBEW
ALL

DOBE GRAY(S51)
RATE _SRAY/SEC)

{13)VTIPS (ITP3+0UA)

2004y
20a5Y
2066V
LN A
206RY

MAX

MEAN

MIN

HEAN ¢ 3 S1LMA

(14)VTPo {ITPR4lUUA)

2064y
2065V
2066V
2067V
2068Y

MAX

MEAN

MIN

MEAN ¢ 3 SIGMA

(15)VTIP8 (ITPaviUUAY

2064
2065V
2064V
2067V
2068Y

HAX

MEAN

HIN

MEAN ¢ 3 SIUMA

03/25/85%

FACILITY

ENERGY

CN&Y
{4 25MEV

RALD TEST REQ {11aCe?

CIRCUIT NO,.

DATE CnDt
632}

L.0T NUMDER

INITIAL 1400608
3.33-02

IN YOLTSS

1eb9 w2, b0
1.7H w2 b2
133 103
{185 w2 U7
1.““ -Z.EB

185401 630400
162401 =, 19143
9133*01 'QEBO‘Ol

I voLYs

1490 L ETR L
2400 3,063
1443 263
gel? 2,97
158 wo, Uy

2217401 Lb30¢00
0182+01 =, 23440}
el 83401 w,30340]
1273401 L28340%

IN VOLTSI

1.9 3,57
{.98 .3|7“
1.51 ebl
2:33 3,29
1«50 2 H5

233401 610400
2186401 =, 20940}
1151401 =, 374401
280401 29240}

E-6

4,00E01
3|33.03

(222 F]
13
67
o T
v 69

«T10400
2550400
1 i30e00
2137401

L2t 2] P K]
15408
067

o 10

69

151402
«d2Bep1
670400
e 2%59¢02

ITIIIrL,
¥ inx
67T
72
oT0

720400
697400
ebTuege
2772400

LOR NUWMBER

S.00E01
1,00=01

82
Y PTYI1L;
N.T
+89
o Bh

v890400
o802400
820400
1955400

» B0
s¥INanEY
«88
o B5
o8

«850+00
«835400
«B800+00
1906400

~84
L LR N RS
o9
A
p90

' FLl0400
MLENET
tBU0SDON
1991400

1l{22=}

‘
:
i
-
;
p
:
."
s
)
E:
i




T e e R ARTERELLST T by e A, L

ORIGINAL PAGE IS
OF POOR QUALITY

RADJATION TEST RESULTS 03/25/85%
DEVICE TYPE COD4013 FACILITY CDbO
MANUFACTURER SOLID STATE SCIENTIFIC ENERGY 1 ,25MEY

PACKAGE YYPE 017
TEST DATL JuiYe8s

SERIAL NUHoENR
ALL

poSE GRAY(SI1)
HATE (GRAY/SELC)

L1B)YTPY (ITRs+iUUA)
2064y
2065V
2066V
2067V
2068Y

MAY

ME AW

MIN

MEAN ¢+ 3 STukA

(17IVTPLOCITPE41UUA)
2064y
2065V
2068V
20oTY
2068Y

Wi x

HE AN

MIN

MEAN ¢ 3 SILMA

CI8IVIPIICITPELUUA)
206Uy
2068y
20bbV
20a?ty
c06hY

MAX
MEAN
MIN

MEAN ¢ 3 3[LMA

RAD TEST REQ fluce2
CIRCULTY wNO,

LOT HUMHBER DATE CphE LOB NUMBER
8324 1122=3
INITIAL  {.00F04 2,00E01 9.00E0}
3.33202 3,33e02 ],00e0%
IN YOLTS1
1407 w2 T ¥Fpwesxk |ﬁ6
1.80 3,07 YSRNERRY WERPHLEGR
1433 M-} o460 9N
2+08 w2y bl o 72 W 9U
1+d0 w29 70 92
208401 L610400 720400 4940400
s 16TH0) w 203401 L700400 ,912+00
p13340) w0 ,307¢018 -LULY ] «8560400
0255401 L2UR+01  (THEV+00 4102401
In voLT3
1.72 w2, 75 #6Exsoys -3
1473 w2,85 XERINLpN KXuRNiVE
‘IS@ 103 .bB .BB
1492 mZ2eobb s7e «88
152 2,3 070 88
2192401 4630400 ,T2%400 LBBO4ON
0168401 =, 199401 700400 ,LB862400

s 150401 w, 283401 4680400 4610400
2220%01 204401 760400 4907400
IN vOL TGt
{1260 v2,39 ¥erndeyn +83
1.7% w02 FRAPARGE PSP N
ll“? lbi‘l Iﬁq |Ba
1294 w2430 73 « 80
1.51¢ ng,.bu W T o B
e191401  L640409 730400 L,B690¢00
el 6A%0] », 188401 710400 LBTQ+00
slUT+0] w,266+01 WLT0400 LB30400

218401

J 236401  WTT0400 ,951400

e e T

e L e et

B e R T T
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RADIATION YEST RESULTS

PEVICE TYPE CO40b0

HANUFACTURER 5rLID STATE SCIENTIFIC

PACKAGE YYPE DIP
TESY OATE Jub=B5

SERIAL NUMBEX
ALL

0g8E GRAY(8!
EC

)
RATE (GRAY/BEC)

03/15/85
FALILITY €00
ENERGY 1,25MHEY

RAD TEST REQ 386wl
CIRCUIT NO,

.OY NUMBER

INITIAL

(121001 (vDDOWLISY) IN UAS

2058V
2059y
2060V
2061V
20eav

LI

ME AN

MIN

HEAN + 3 S1GMA

(2)I1002 (vODm15Y) IN

2058v
2059V
2060V
2061Y
2062V

MAX
HEAN
MIN
MEAN + 3 GIGMA

(3)VING (ITNimwlOUA) IN VOLTSI

2058y
2059V
2060V
2061V
2062y

Max
MEAN
MIN
MEAN + 3 BIuMA

020026
0e0029
0,0029

020047

0s0027

WdT0=02
e 3lbe02
YL PLIT
|577’02

UAt

040049
0a0022
Y
00058
0Ge0029

2060w 2
+388=02
W190w02
e104m0§

w] 55
w] o8BS
=]459
wlebe
w54

w {54401
»,157+0})
", 168401
w,i4T¢01

1.00E0)
3033002

130,
115,
140,
130,
165,

s 105403
0136403
0115403
192403

20,
11¢,
130,
120,
159,

« 155403
1127*03
0 i10403
e 179403

{63
1433
bl
106
1,33

e 106340}
$132¢01
W 1064018
19440}

DATE CODE
Baz7

2,00E01
3053'03

1600,
1500,
1600,
1500,
1150,

e 3 T3¢04
11590048
«150%0U
0190404

1500,
1400,
1500,
1390,
1630,

0163404
148v04
13904
e 1804304

Selb
5415
Seid
SR
5.7

+5T6401
RITOF
«515+01
031001

LOG NUMBER
1123}
D.00E01 1,00EDR
1,0001 1,00=01}
%400, 000,
T340, 9000,
5500, 9200,
5200, 8600,
5600, 92G0,
0560404 4920404
540400 4900+04
0520404 LBEUSQY
258T+04 49T 8600
5100,  B200,
5200, 8300,
4400, 7900,
5300, 8%00,
0530404 850404
2508404 ,830¢04
s4B0+Q4 W THVEOG
566404 4900404
12426 9499
12.13 1226
12,04 12427
12405 12432
J2.34 Tecb
»123402 123402
eld2rfi2  4100e02
185202 459%401
0120*02 .lWHOE

S T ptTIET PTG i TSR et

T e

e S et o
-

AP Y RS S
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ORIGINAL PAGE IS
OF POOR OUALITY

RAUIATION TEST RESULTE

DEVICE TYPE CLAVAKD

PACKAGE YYPE DIP
TEGY OATE Yubng5

MANUFAGTURER SOLID STATE SCIENTIFIC

03/13/8%
FACILITY co60
ENERGY 1o 25MEY

RAD TEBY RER 38é=1
CIRCUIT NO,

SERIAL NUMBEW LOT NUMBER
ALL

DO&E GRAY(SI) INITIAL 2.00E02
RATE ({GRAY/BEC) 1,00m09

{1) CvDO{w1%y) IN UAt (Continued)
2058y 0,0026 155040,
2059V 0.,0029 16000,
2060V 5.0029  1booo,
2061V 0.,004T7 14800,
2062V 20,0027 16800,
AN 475w s 168408
MEAN 31602 158405
MIN 226002 L1U805
MEAN ¢ 3 BIUMA 57702 180405

{2) (VDO2al%y) IN YAt (Continued)
2058y 0,0019 14200,
2089V 0.,0022 14800,
2060V 0.00606 14700,
2061V 040058 13490,
2062V 0.0029 15200,
MAX s0b60m02 152405
MEAH s 308w2 145405
HIN 0 190w02 134408
MEAN + 3 BIWMA ,J04m0l ,165405

5 (3) CITN1se§OUA) IN VOLTS!I (Continued)

44 0%8Y ={,55 T.82
! 2059V w] 55 12,106
: 2060V “i.%59 12,13
g 2061V wlob2 8,33
: 202V “1450 12,23
i MAX v, 15U40] 122402
i MEAN # 1587401 L105+02
v MIN welb2¢01 ,TB2+0]
f MEAN ¢ 3 BIUMA w, fa7+40] ,173402

F iy

m———y

i, ittt

F-3

DATE CoODE

8327

5,00£082
1,00=01

e7000,
27500,
28000,
29000,
29000,

c29040%
e281405
2270405
« 308405

2%00¢p,
28700,
25000,
€7300,
26000,

2134065
2286408
247408
¥4.1.11.].1

12,08
11,89
11,73
12.10
12,11

ei21402
el@0%02
s11Te02
125402

LOG NUMBER

1.00EDS
{00001

41900,
410090,
41000,
40000,
45¢00,

c450¢0%
svile+ 0%
400405
0ldTa¢0s

320400,
32000,
32000,
Y2000,
32000,

1 320+08
1320408
0320405
0320408

12.08
1210
12:02
1189
1213

vj2ieoe
vl20+02
«el]9+02
0§i23+02

11232

e ey oo i A e i
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RADIATION TERT RESULTS

DEVICE TYPE (Du4vsD

MANUFACTURER SOLID STATE SCIENTIFIC

PACKAGE TYPE DLP

TEBT DATE LI L] 1]
SERIAL NUMBER
ALL

DOSE GRAY(S1)
RATE (GRAY/SEC)

03/713/8%
FACILITY COs0
ENERGY 1,25MEY

RAD TEST REQ 38bw!

(4)YTN2 (LTN2e=10UA) IN VOLTSI

2058y
2059V
2060V
2oLy
cos2v

MAX
MEAN
MIN

MEAN & 3 STLMA &, 1p8+01

(SIVTPL (ITPIB+1UUA) IN VO TSI

2058¢y
2059V
2060V
2061V
eftb2V

MhX
MEAN
MIN
MEAN + 3 BIUMA

(Q)VTRZ (ITP2m+UUA)

2058y
2059V
2060V
2061V
2002V

MAX

MEAH

MIN

MEAN ¢ % BIUMA

CIRCUIT NO,
LBY NUMBER DATE COOQE LoG
8127
INITIAL 1400EQ)] 2,008085 5,00E01
3,33«02 3,33002 §,00=0y
*1:70 1.39 7293 12454
w{s70 1L L] Tob0d fReS4
ole79 15 Teb2 12454
wieb0 I ¥L 3] Te3b §2458
=1.73 1,88 B.B2 12,58
walT¥¢01 L188401 4882401 o1206402
wylT77905 (1506401 4795¢0) 4126%02
"elB0#01 L139¢01 7306901 {28402
s833400 4955401 ,§20402
feS6 ngbft (0,74 w93
1e50 »Qe00 (s 74 0e%93
§e50 wQebQ ol,74 w(,h3
1051 P0|57 04714 w(e93
joS0 »0,60 =074 ~()e93
0156401 # 570400 24740400 4930000
o$54001 w 59Ue00 f|7“0¢00 wo 558400
0150001 #,000400 well04Q0 we930+00
p103401 « ,5%54e00 w,740400 o194+
IN VOLYSS
I'?q w(,63 w82 -0.9&
1o wi,63 m0,62 096
1ebd '0063 =0,82 -0.91
1e09 L1 Y )] vy 79 (I TRd)
Le7d wleb6 wlyB¢ w0 Y6
W1TU90] w 630000 »,790900 ,960¢00
eIT1001 = 636400 a, 814400 «,578¢4¢00
0166401 wobb0+00 »eB20400 @ 970400
0383401 = 596400 wa77Us00 ,200401

P-4

NUMBER
1123=}

{o00E0C
1,00w01

H.9%
12,26
6o3u
12,36
7.50

124402
c 389901
+5¥9+0]
v 184402

wiy02
00.?9
UI.DE
-0.99
-l.UE

-.QQO#OG
 T31131 1!
seiQe0}
'|959§00

el.Oll
'1")5
5405
1,04
.‘.0“

'.10“*01
myi0UD]
=gt 0940}
'.10”01

B

ey

A I

T
Fii
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ORIGINAL PAGE IS
OF POOR QUALITY

RADIATION TEST RESULTS

DEVICE TYPE CO4060
MANUFACTURER SOLID STATE SCIENTIFIC
PACKAGE TYPE DIP

TEST DATE Jepups

SERLAL NUMBER
ALL

GRAY(S81)
(GRAY/SEC)

20%6v
20%9Y
R060Y
2061V
gobav

MA%
MEAN
MIN
MEAN + 3 SIGMA

LOT HU

INITIAL

174
1.74
{1466
169
{e74

lt1u+°1
al71+014
albb*1
o 183401

0%/

FACILITY

ENERGY

13/8%
COs0

1,25MEY

RAD TESY REG 384w\
CIRCUIT NO,

MBER

2.00E02
{200m0}

(4) CLTNZE=iQUA) IN VOLTSI {Continued)

2058y wis76 12.14
2059y =176 12,25
20g0V “{s79 9,13
2061V w180 7,09
2002V wi{aT% 12429

MAx - 173401 Lip3402
ME AN » 177401 106402
MIN =y §B0*0L 4709401
HEAN ¢ 3 STGMA = 1568401 (177402
{S) (1TPimelpUA) IN VOLTS1 <{(Continued)
2058Y 1,56 »],07
2059V 1456 =1,10
2040V 1450 -j, 08
20aiV 1.51 =],04
2062V 1:56 wi 13

MAX 156401 w, 10440}
MEAN v150401 w, 108404
MIN 0350401 =, 11340}
MEAN + 3 SIGMA 163401 =, 963400

(6) CLTPE2aTI0UAY IN VOLTS81 (Continued)

vl i?
“1.20
-1.20
-1.16
-1.30

..11&*01
wyii9404
-.120’01
-.113+01

DATE CADE
6327

5,00E02
1:00u0d

11806
12,04
12409
12441
12443

sl2l¢n2
120402
131902
24402

-l.a!
wlJlb
"1.06
1,27
wig29

"y 100+
wei2ie0]
wel29e0}
w,2aT¢00

ﬂl.ah
-1.20
=,27
'1.3&
'1126

1264014
weldbept
mgieTeqi
mai25401

LOG NUHHER

1,00E0%
1.00‘01

12418
12.28%
12.10
11.89
12.20

0122402
2128402
e 119402
125402

wl,32
=ie32
wiy3uU
wil 32
=i, 32

wy 33401
oy 132401
=ei134+01
#,13040)

31.26
={,2h
wi, 27
wle2b
wi{,2b

weldb+0
wel26%01
=alg27*01
w,125401

11232

e v - o e sy e = s
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