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SECTION I
ABSTRACT

The objective of Phase III of this investigation was to demonstrate the
reliability of the integrated circuits fabricated in Phase II according to
the processes developed in Phase I (see Phase 1 and Phase II Final Develop-
ment Reports for High-Reliability, Low-Cost Integrated Circuits, Contract
No. N0O0039-76-C-0240). Devices were evaluated on the basis of a variety of
life and enviromental tests and the data recorded on magnetic tape for later
retrieval and analysis. Computer software programs were developed to allow
the data to be presented in a number of ways for evaluation and to allow the
calculation of failure rates.
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SECTION II -
INTRODUCTION

The objective of this program was to investigate alternate approaches
to MIL-M-38510 for fabricating high-reliability integrated circuits at low

cost. Emphasis was on adapting existing technology to industry mainstream
products to achieve a semiconductor reliability that would meet military

requirements without a severe cost penalty.

The approach to achievement of the goals of the program involved the
integration and application of existing sealed-chip integrated-circuit
processing with automated plastic packaging. The program was carried out in

three phases.

A. Phase 1

1. Process Feasibility - The required photomasks were generated

using existing masks to the maximum extent possible. Then,

small quantities of each device type were fabricated to assure

that the masks and processes were available for the production

runs of Phase II. Also, each device type was fabricated using

a matrix of carefully varied process parameters whose impact on
yields and reliability could be assessed.

& o =
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2. Process Development -~ The processes required to fabricate the
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integrated-circuit types to be produced in Phase I1 were defined
- and documented. Silicon nitride passivation and the titanium-
‘, platinum-gold metallization system were used to achieve chip
hermeticity and a corrosion-free metallization system. In
addition, a silicon nitride overcoat layer was applied for
protection of the metallization. A series of experiments was
completed at each critical processing step to assure repeat-
ability. Real-time indicators and accelerated life tests were

II-1
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used to assess the effects of process changes on reliability
and to measure progress in achieving the required failure

rate.

Automated Assembly - The technology to be used in Phase II was

defined and documented. The effect of assembly process para-
meters on cost and yleld was assessed. Bonding tapes and lead-
frames compatible with each of the device types were designed
and fabricated. A number of devices of each type were assembled
using the automated assembly system. Reliability was monitored

continually by means of accelerated life tests.

The photomasks, wafer process, and assembly process required to
fabricate the integrated-circuit types in the low-cost high-reliability
device-fabrication phase were defined and documented, and sample devices of
each type were fabricated. Additionally, preliminary reliability data was

generated to demonstrate the soundness of the chosen approach.

At this time, the production runs of Phase Il were undertaken.

B. Phase II

The low-cost high-reliability device~fabrication phase of the program
involved the fabrication of significant quantities of each of the selected
integrated-circuit types according to the processes defined in Phase I.
Both silicon nitride passivated, titanium-platinum-gold metallized
integrated circuits and conventional silicon dioxide passivated, aluminum-
metallized integrated circuits were constructed in both plastic and ceramic
packages so that a comparison could be made between the new and conventional
processes. The utilization of existing equipment and mask sets was demon-
strated, and the cost impact of converting to this type of processing
estimated. Preliminary reliability testing highlighted two problems areas:
copper migration and beam-tape stress. Modiffcations to the packaging

system were made which successfully resolved these problems.

I1-2
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All devices produced in this phase of the program were utilized in
Phase III for reliability testing and delivery to the Navy. Finally, the
testing facilities for the Phase III program were defined and assembled.

C. Phase III

In Phase III, the reliability of the devices produced in Phase 1l was
demonstrated through operating-life tests, static-life tests, storage-life
tests, moisture tests, thermal-cycling and sequence tests. All devices were
serialized and data logged prior to the start of the tests and the
information stored on magnetic tape. Data was similarly recorded at down
periods and at the end of test. Software was generated to format this data
in a variety of ways, and from this base the device failure rates were

calculated.
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SECTION III
ACCOMPLISHMENTS

Data derived from Phase III of the program may be summarized as follows:

o The reliability problems associated with beam-tape design and
1 . metallurgy in Phase II were successfully resolved and did not

impact Phase III testing.

o The failure rate at +125°C of the HRLC (high-reliability, low-
cost) 54520 low-power Schottky TTL circuit based on all the
data available is estimated to be no greater than 0.0081%/1000
hours at 60% confidence to military limits,

4

% - .
.

o The HRLC CA741 failure rate at +125°C based on accelerated test
results is estimated to be no greater than 0,019%/1000 hours

g ey ’

at 60%Z confidence to military limits. The difference between this
failure rate and that for the 54520 is believed to be caused by
voltage stress levels (5.5 V for the 54520 versus 30 V for the
CA741.)

o The HRLC CD4012 faflure rate at +125°C based on accelerated test
results is estimated to be no greater than 0.17%/1000 hours

pueny  puassq ey

at 60X confidence to military limits.

III-1
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SECTION IV
DETAILED FACTUAL DATA -- TECHNICAL DISCUSSION

' A. Objectives of Phase III

During Phase III of this program to design and develop low-cost high-
reliability integrated circuits, the reliahility of the parts fabricated in
; Phase II according to processes developed in Phase I was demonstrated
through a predetermined test plan which entailed extended life and en-
vironmental tests. Parametric data was taken and recorded at the start of

s - each test, at subsequent down times, and at the termination of the test. All

?
i
{
!
!

.- data was stored on magnetic tape and later used to calculate device failure
rates.

:t

¢ T

; ! B. Test Plan

!

The testing plan for the HRLC program is shown in Figure IV~l. The

[ SREARI

t

schedule of down times is shown in Table IV-1l, The test plan has four dis-

1

tinct sections: 1life tests, moisture tests, thermal-cycle tests, and

- sequence tests. Each test is described and the data reviewed in the

- following sections. Table 1V-2 summarizes the tests performed in Phase III

and the test durations.

AR e
-

C. Life and Environmental Tests

l? 1. Operating and Bias-Life Tests
; The operating and bias-life tests were based on MIL-STD-883B,

; T Method 1005.2. 125°C operating-life tests were carried out to 5,000 hours
- : - on six different plastic-packaged device types. The results are summarized
: § [: in Table IV-3. Life~test circuits are shown in Figures IV-2 through IV-11.
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Note:

P

3

Table IV-1 - Schedule of Down Times

Test
Operating Life 125°C
Static Life 150°C
Static Life 175°C
Static Life 200°C
Static Life 225°C
Static Life 250°C
Storage Life 150°C

Humidity Bias Life

Pressure Cooker

Salt Atmosphere

Thermal Shock -65°C to 150°C
Temperature Cycle =65°C to 150°C

Sequence Test 1

Sequence Test 2

Sequence Test 3

ll
2.
3.

Sequence tests are as follows:

Down Time for Electrical Test

85°C/85% RH
15 PSIG

168,1000,2000,5000 Hours
168,500,2000,5000 Hours
168,500,2000,5000 Hours
48,168,250,500,1000,2500 Hours
48,168,250,500,1000,2500 Hours
12,48,96,168,500,1000 Hours
168,500,2000,5000 Hours
168,500,1000,2500 5000 Hours .
48,96,200 Hours

24,96 Hours

100,500,1000,2000 Cycles
100,500,1000,2000 Cycles

1,2,3 Cycles

1,2,3 Cycles

1,2,3 Cycles

Salt atmosphere plus bias life.

Thermal shock plus operating life.

Thermal shock plus temperature cycle plus

moisture resistance.

.- .
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100 K

-20V

92CS-348688
t=ikHz ¥5V

Fig. IV=2 - CA741 125°C operating-life-test circuit.

92CS- 340809

Fig. IV-3 - CA741 250°C bias~life-test circuit,
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Fig. IV-4 - CA74] bias/humidity-test circuit.

A
Vpps2=6.25V

Vop*!2.5V, PIN 14

Vgg *GND, PIN 7

f«30kHz, 0TO12.5 V
SQUARE WAVE, 50% DUTY
CYCLE,t,st¢ slpo

RESISTORS = 47X

NOTE A: FOR LONG—-TERM LIFE TESTS { »>2000 HOURS)
THE OUTPUTS OF ONE DEVICE MAY BE USED
TO DRIVE THE NEXT DEVICE ON THE BOARD.

92CS-3409
Fig. IV-5 - CD4012 125°C dynamic-life-test circuit. This

circuit may also be used for dynamic burn-in at
125°C, 168 hours.
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Vpp "12.5V, PIN 14
Vgg*OV, PIN7
RESISTORS =47 K 92CS-340892

; Fig. IV-6 - Circuit used for CD4012 250°C bias life and 85°C/85% R.H.
: bias/humidity test, inputs low,

S o ———. -

PRt M SN

O
Vpp*12. 85V

VDD'|Z.5 v, PIN |14

Vgg*GND, PIN7

RESISTORS = 47K
92CS-34893 ' B

3 Fig. IV-7 - Circuit used for 250°C bias life and 85°C/85% R.H.
bias/humidity test, inputs high.
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VCC? cpP
330
14) 13) (12 I 10) [)
I —X %
Vee —T—
A
PRESET
B -
CLOCK
Qi
3 : CLEAR
| ! NO
5060606 03
330
3%
= =
=
VeesS3 Vv
CP = 100 kHz, SQUARE WAVE, 5.5V, 50% DUTY CYCLE
Ta® +125°C
OUTPUT = 3 Vp-p
92CS- 34894

Fig. IV-8 -~ 5470 125°C operating-l1ife-test circuit.

v cP
Y 330
5% 330
@
@D G @ O © G #iS% Vee
Vee —
% YPRESET
P CLOCK
J ] CLEAR
— GND
5600060

330
Vee* Sv 5% Vee
CP = 100 kHz, SQUARE WAVE, 5.3V, 80% DUTY CYCLE
Ta = +125°%C
92C8-34893

Fig. IV-9 - 5472 125°C operating-life circuit.
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R o OSSR . . .

cP 27

5% 220
K Ve 10
: 5%
9 (3 (2
; 44 ® ® * O

{

GND
55 & & C? :
cP 27 220 |V
O—"A——o AR
5% 5%
Vec*5.375V 20125V '
CP~ 100 kHz, SOUARE WAVE, 0-3 V, 50% DUTY CYCLE 1
TP+ 100 kHz, SQUARE WAVE.0 -3V, 50% DUTY CYCLE !
Ty » 125°C ‘ :
92CS-34096

Fig. IV-10 - 54520 125°C operating-life-test circuit.

. g

Vee

10
5% °

L5

Ve 5375 V 20125 v
92CS-34097

Fig. IV-11 - 54520 250°C static-burn-in circuit.
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a. CA741 - The test sample for the CA741 consisted of 150 devices on
125°C operating-life test. Two early parametric failures occurred at 168
hours. These units recovered after a 48-hour, 150°C bake, The failure
mechanism was attributed to mobile ion contamination. A third failure
occurred at 5,000 hours, the final down time. Failure analysis indicated
electrical overstress. Phase I1 bias-life tests had few failures from 150°C
to 225°C; see Table IV-4, At 250°C, the predominant failure mode was bond-
beam breaks., These were corrected hefore the start of Phase Ill with a new

tape layout.

b. CD4012 - The test sample for the CD4012 consisted of 300 devices on
125°C operating-life test, There were failures to the military limits at
each down time. The number of failures decreased dramatically after 2,000
hours. The same phenomenon had occurred in Phase IT on 150°C bias life
(Table IV-5). 1In addition, the number of failures on 150°C, 175°C, 200°C,
225°C, and 250°C bias-life tests run in Phase 11 were relatively independent

of temperature.

As previously noted, the military limits on these devices are very
severe and may have caused the erratic results, A decision was made to
restrict the failure-analysis effort to commercial limit and to inoperative

failures, of which there were a total of nine.

c. 5420 - The test sample for the 5420 consisted of 150 devices. One
failure occurred at 2,000 hours, and was attributed to a lead-frame short;

the short was external to the silicone body. There were no additional

failures out to the final down time.
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d. 5470 - The test sample for the 5470 consisted of 150 devices. There

were no failures out to 5,000 hours.

e. 5472 - The test sample for the 5472 consisted of 144 devices. One
device failed some truth-table functional tests at 1,000 hours. This unit
recovered after an overnight bake at 150°C and was put back on test. The
device passed at all subsequent down times, There were two additional

parametric failures at the 5,000-hour down time.

f. 54520 - The 125°C life-test sample for the 54520 consisted of 15u
devices. There were no failures on this test out to 5,000 hours. 1In
addition, bias-life tests were run at five different temperatures for both
plastic and ceramic devices. At each temperature, 30 plastic devices and 30
ceramic devices were tested. On the 150°C, 175°C, 200°C, and 225°C tests
there were no failures in either the plastic or ceramic-packaged devices
(see Tables IV-6 and 1V-7.) However, on the 225°C test, the plastic cell
had four wmilitary limit failures. All four occurred at the 2,500-hour down
time. The ceramic cell had one military 1limit failure on this test. It
also occurred at the 2,500-hour down time. On the 250°C test, there were
four military limit failures at 12 hours. An additional military limit
failure occurred at 500 hours. There were no additional failures through
the final 1,000-hour down time. Failure analysis on all five devices
indicated Schottky-diode leakage. There were no failures in the ceramic-

packaged devices on the 250°C test.

g. Failure-Rate Calculations - Failure rates for the various

integrated circuits based on 125°C operating~life testing are shown in

Table IV-8. As noted in the original contract proposal, 40-million

-y
- .

device-hours with one failure would he required to meet the stated goal of
0.005%/1,000 hours, The difficulty of this goal is demonstrated in the case -
of the 5420, the 5470, and the 54820, for which no failures occurred in the i,
course of the 5,000-hour li{fe test; however, the calculated failure rate is
0.127/1000 hours. i
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Accelerated life tests at temperatures ranging from 150°C to 250°C were
conducted in Phase 1T and Phase IIT of the contract on three types to
estabhlish an adequate data base on which to predict failure rates. This
data is shown in Table IV-9. Failures on the CA741 and CD4012 at 250°C,
which were the result of beam-tape breaks which a subsequent redesign
rectified, are not included in the failure statistics. As expected, the
54520 exhibited the lowest failure rate of the three devices. This success
is ascribed to the low voltage which is characteristic of the operation of
this type of circuit. The predicted failure rate of the CA741 based on
44,700,000 equivalent device hours at 225°C to military limits is
0.019%/1,000 hours. The CMOS part criticized to military limits exhibited a
failure rate of 0,17%/1,000 hours. The primary fallure indicators were
Ip1, whose limits were exceeded by 1 to 10 nanoamperes. The failure rate

based on commercial limits is predicted to be 0.063%/1,000 hours.

2. 150°C Storage-Life Tests

The 150°C storage-life tests are based on MIL~STD-883B, Method 1008.1,
Condition C. 150°C storage-life tests were performed on three types to
5,000 hours. Both plastic and ceramic samples were run on each type. The
sample size for each type was 30 plastic and 30 ceramic. The results are

summarized in Table IV-10.

a. CA741 -~ Storage-life tests on the CA741 started in Phase II and
continued in Phase TII. Total hours accumulated were 5,000, with no

failures in either plastic or ceramic-packaged devices.

b. CD4012 - Storage-life tests on the CD4012 started in Phase II1 and
continued in Phase III. Total hours accumulated were 5,000, with no

failures in either plastic or ceramic-packaged devices.
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Table IV-10 - 150°C Storage-Life Test Summary, Number of Devices
Exceeding Mil Std. and Commercial Limits

PLASTIC
CA741* CD4012* 54520 !
N=30 N=30 N=25 o
Hours Mil Comm Mil  Comm Mil Comm
168 o 0 0o 0 o - |
500 0 0 0 0 0 - @
1000 0 0 0 0 0 -
2000 0 0 0 0 0 - '
5000 0 0 0 0 0 -
L’ Total 0 0 0 0 0 - g
‘; CERAMIC | j
| il i
‘ CA741% CD4012% 54520
' N=30 N=30 N=5
Hours  Mil Comm Ml Comm Mil  Comm
168 o 0 o 0 o -
500 0 0 0 0 0 -
1000 0 0 0 0 0 -
2000 0 0 0 0 0 -
5000 0 0 0 0 0 -
Total 0 0 0 0 0 - ' f
H *Phase 11 devices continued in Phase III.

1v-20
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c. 54S20 - Storage-life tests on the 54520 were run in Phase III.

Total hours accumulated were 5,000, with no failures in either plastic or

ceramic-packaged devices.

3. Bias/Humidity-Life Tests

Bias/humidity tests at 85°C and 85% relative humidity were carried out
to 5,000 hours on types CA741 and 54520 and to 2,500 hours on type CD4012.
Both plastic and ceramic samples were run on each type. The data for these

tests is summarized in Table IV-11,

a. CA74]1 - The test sample for the type CA741 consisted of twelve
plastic and four ceramic devices. The plastic sample experienced two
parametric failures, one at 500 hours and one at 1,000 hours. The ceramic
cell suffered one inoperative failure at 2,500 hours; the package lost

hermeticity and experienced an arc-over at a base-to-emitter junction.

b. CD4012 - The test sample for the type CD4012 consisted of eleven
plastic and four ceramic devices. The plastic sample experienced one
parametric failure at 500 hours and one at 1,000 hours. At 2,500 hours
there were two additional parametric failures and two inoperative failures,

There were three parametric failures in the ceramic cell at 500 hours.

c. 54S20 - The test sample for the type 54S20 consisted of eleven

plastic and four ceramic devices. There were no faflures in either cell,

4, Autoclave Tests

Autoclave tests were carried out at 15 psig to 200 hours on types
CA741, CD4012, and 54520, Both plastic and ceramic groups were run. The

data for these tests 1s summarized in Table 1V-12,

e e L TP R
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Table IV-11 - 85°C/85% R.H, Bias-Life Test Summary

PLASTIC
CA741 CD4012 54820
N=12 N=11 N=11
Hours Mil Comm Inop Mil Comm Inop Mil Comm Inop
168 0 0 0 n o0 0 0 o0 0
500 1 1o 1 0 0 0 o0 0
1000 1 1) g 11 0 0 0 0
2500 0 0 0 4 3 2(2) 0 0 0
5000 0 0 0 0 © 0
Total 2 2 0 6 4 2 0 o 0
CERAMIC
CA741 CD4012 54520
N=4 Ne=4 N=4
Hours Mil Comm Inop Mil Comm Inop Mil Comm Inop
168 0 0 0 0 0 0 0 0 0
500 0 0 0 3 0 0 0 o 0
% 1000 0 0 0 0o 0 0 0 0 O
; 2500 11 1(3) 0 0 0 o 0 0
5000 0 0 0 - - - 0 0 0
Total 11 1 30 0 0o 0 0

1. Number 153 failed CMRR and ~PSRR at 500 hrs, Device recovered i
after a 4 hr, bake at 150°C., Device was put back up and failed
again at 1000 hrs, Number 156 also failed at 1000 hrs. Device {'
failed VIO, IIB and CMRR. Neither unit was baked at 1000 hrs.
Both were put back up and run to 5000 hours,

-

2. One device, #308, recovered after a 150°C bake.

3. Unit #2 arc-over at BE junction. Package lost hermeticity.

1v-22
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Table IV-12 - Autoclave Test Summary (P = 15 PSI1G T = 125°C)

PLASTIC
CA741 CD4012
N=8§ N=8
Hours Mil Comm Inop Mil Comm Inop
48 0o o0 0 0 0 0
96 0o 0 0 0 0 0
200 0 O 0 o o0 0
Total 0 O 0 0 O 0
CERAMIC
CA741 CD4012
N=3 N=]
Hours Mil Comm Inop Mil Comm Inop
48 0o o0 0 0o 0 0
96 0O 0 0 0 O 0
200 0 o 0 0o 0 0
Total 0O 0 0 0o 0 0
1v-23
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54520
N=7
Mil Coun Inop
0o 0
0O o
o o0
0 o
54520
N=2
Mil Comm Inop
o O
0 O
0 0
0 o

0
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a. CA741 - The test sample for the type CA741 consisted of eight

plastic and three ceramic devices. There were no failures in either cell.

b. CD4012 - The test sample for the type CD4012 consisted of eight

plastic and three ceramic devices. There were no failures in either cell.

c. 54820 - The test sample for the type 54520 consisted of seven

plastic and two ceramic devices. There were no fallures in either cell.

5. Salt~-Atmosphere Tests

Salt-atmosphere tests were performed to MIL-STD-883B, Method 1009.2, )
Condition C, and were carried out to 96 hours on types CA741, CD4012, and '
54820. Both plastic and ceramic groups were run. The data for these tests

is summarized in Table IV-13.

a., CA741 - The test sample for the type CA741 consisted of five
plastic and three ceramic devices. There were no failures in the plastic
cell, The ceramic cell had one parametric failure (device No. 9) at 96
hours. Device leads were scraped, but the unit failed retesting. The leads
were then ultrasonically cleaned in a water and detergent solution and L
scraped at the body of the device (to remove gold contamination between the

leads)., The device then recovered.

b. CD4012 - The test sample for the type CD4012 consisted of five
plastic and two ceramic cells. There were no failures in the plastic cell.

The ceramic cell experienced one parametric failure (device No. 10) at 96

hours. Failure analysis {s the same as that for the CA741 failure Aescribed

in the paragraph above.
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Table IV-13 - Salt-Atmosphere Test Summary

PLASTIC
CA741 CD4012
N=5 N=5
Hours Mil Comm Inop Mil Comm Inop
24 0O o 0 0O 0 0
96 0 0 0 0O 0 0
Total 0 0 0 0 0 0
CERAMIC
CA741 CD4012
N=3 N=2
Hours Mil Comm Inop Mil Comm Inop
24 0O O 0 o 0 0
96 1 1D 1 12 o
Total 1 1 0 1 i 0

54520
N=5
Mil Comm Inop
- 0 0
0 o 0
0O O 0
54520
N=2
Mil Comm Inop
0 o 0
0O o 0
0 O 0

1. One unit (#9) failed multiple parameters at 96 hours. After

scraping leads and retesting, unit still failed.

After ultra-

sonically cleaning leads in water and detergent solution and

scraping leads at the body of the device (to remove gold con-

tamination between the leads) the unit recovered.

2, The unit (#10) failed for multiple parameters at 96 hours.




ey

c. 54820 - The test sample for the type 54S20 consisted of five

plastic and two ceramic devices. There were no failures in either cell.

6. Thermal-Shock Tests

Thermal-shock tests were performed at ~65°C to +150°C based on
MIL-STD-883B, Method 1011.2, Condition C, and run to 2,000 cycles on types
CA741, CD4012 and 54520. The data for these tests is summarized in
Table 1IV-14,

a. CA741 - The test sample for the type CA741 consisted of five

plastic and two ceramic devices. There were no failures in either cell.

b. CD4012 - The test sample for the type CD4012 consisted of five

plastic and one ceramic device. There were no failures in either cell.

c. 54520 — The test sample for the type 54520 consisted of five

plastic and one ceramic device. There were no failures in either cell.

7. Temperature-Cycle Tests

Temperature-cycle tests were performed at —65°C to +150°C based on
MIL-STD-883B, Method 1010.3, Condition C, and run to 2,000 cycles on types
CA741, CD4012, and 54520, The data for these tests is summarized in
Table IV-15,

a. CA741 - The test sample for the type CA741 consisted of five

plastic and three ceramic devices. There was one inoperative plastic device ) : ¥

at 1,000 cylces. No ceramic devices failed. P

1v-26




Table IV-14 - Thermal-Shock Test Summary

PLASTIC
CA741 CD4012 54520 i
N=5 N=5 N=5
Cycles Mil Comm Inop Mil Comm Inop Mil Comm Inop
100 0 0 o0 0 0 O 0 0 o
500 0 0 0 0 0 0 0 0 o
1000 0 0o o 0 0 o0 0 0 o ?
2000 0 0 O 0 0 © 0 0o ©
Total 0 0 © 0 0 © 0 0 O
L CERAMIC i
f B
+ ‘
L CA741 CD4012 54520
N=2 Nel N=1 , 1
Cycles Mil Comm Inop Mil Comm Inop Mil Comm Inop '
100 0 0 O 0 0 0 0 0 O
500 0o 0o o 0 0 o 0 0 0 j
1000 0o 0 O 0 0 o0 0 0 © ?
2000 0 0 0 0 0 o0 0 0 O
Total 0 0 0 0 0 0 0 0 0
E
E
v-27
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4 Table IV-15 - Temperature-Cycle Test Summary
[}
% PLASTIC
% LhAsily
CA741 CD4012 54S20
N=5 N=5 N=5
Cycles Mil Comm Inop Mil Comm Inop Mil Comm Lnop
100 0 o0 0 0o 0 0 0 0 0
i 500 0 O 0 0 O 0 0 0 0
1000 1 1 1() 0 o0 0 0 0 0
2000 0o 0 0 0o 0 (0] 0 o 0
Total 1 | 1 0 0 0 0 0 0
X CERAMIC
' CAT41 CD4012 54520
¢
} N=3 N=1 N=1
l Cycles Mil Comm Inop Mil Comm Inop Mil Comm Inop
' 100 0o 0 O 0 0 o 0 0 0
, 500 0 0 0 0o 0 0 0 O 0
f 1000 0 0 0 o 0 0 0o 0 o0
i 2000 o o 0 1 0 0 1 0 0
Total 0 0 0 1 0 0 1 0 0

1. Device #112 failed for ccntinuity on Teradyne Test Set.

Not verified in failure analysis. Device has been lost.




b. CD4012 - The test sample for the type CD4012 consisted of five
plastic and one ceramic device. There were no failures in the plastic cell.

The ceramic device was a parametric failure at 2,000 cycles.
c. 54820 - The test sample for the type 54520 consisted of five
plastic and one ceramic device. There were no failures in the plastic cell,

The ceramic device was a parametric failure at 2,000 cycles.

8. Sequence Test No. 1

Sequence test No. 1 consists of 24 hours of salt atmosphere plus 160
hours of 85°C static life. Three complete cycles of this sequence test were
run on types "A741, CD4012 and 54520. The data is summarized in
Table IV-16.

a. CA741 - The test sample for the type CA741 consisted of four

plastic and two ceramic devices. There were no failures in either group.

b. CD4012 - The test sample for the type CD4012 consisted of four
plastic and two ceramic devices. There were no failures in the plastic
cell. The ceramic cell experienced one parametric failure at the second

cycle,

c. 54820 ~ The test sample for the type 54520 consisted of four
plastic and one ceramic device. There were no failures in the plastic cell.
The ceramic device was an inoperative failure at the first cycle. The
device falled because of metal migration on the lead-frame external to the

body of the device.

Iv-29
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Table IV-16 -~ Salt-Atmosphere +85°C

Static-Life~Test Sequence (#1) Summary

PLASTIC
CA741 CD4012 54520
N=4 N=s Ned
Cycles Mil Comm Inop  Mil Comn Inop MLL Comm Inop
1 0o 0 o 0o 0 o0 0o 0 0
2 o 0o o o 0 0 0 0 0
3 o 0 o0 0o 0 o 0o 0 o0
j
Total o 0o 0 o 0 o o 0 o0
CERAMIC
CAT41 CN4012 54520
; N=2 N=2 N=l
Cycles Wil Conm Inop  Mi1 Comm Inop Mil Comm Inop
f 1 o 0 o0 o 0 0 11 1
; 2 o 0 o0 1 0 o0
; 3 0o 0 o0 o 0 o0
j
Total 0 0 0 1 0 0 1 1 1

1. Unit #166 failed due to metal migration on lead frame external to

body of device.

i
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9. Sequence Test No. 2

Sequence Test No. 2 consisted of 50 cycles of thermal shock at -65°C to
+150°C plus 160 hours of 125°C operating life. Three complete cycles of

this sequence test were run on types CA741, CD4012 and 54S20. The data for

these tests is summarized in Table IV-17.

a. CA74]1 - The test sample for the type CA741 consisted of four

plastic and two ceramic devices. There were no failures in either group.

b. CD4012 - The test sample for the type CD4012 consisted of five

plastic and one ceramic device. There were no failures in either group.

c. 54820 - The test sample for the type 54520 consisted of five

plastic and one ceramic device. There were no failures in either group.

10. Sequence Test No. 3

>
|

' Sequence Test No. 3 consisted of fifteen cycles of thermal shock at
" r -65°C to +150°C plus ten cycles of temperature cycling at -65°C to +150°C
| plus 10 days of moisture-resistance tests. Three complete cycles of this
: sequence test were run on types CA741, CD4012, and 54520. Test data is
summarized in Table IV-18.

1 a. CA74]1 ~ The test sample for the type CA74] consisted of five

plastic and one ceramic device. The plastic cell experienced one parametric

failure at the second cycle and one at the third.

b. CD4012 - The test sample for the type CD4012 consisted of three
plastic and two ceramic devices. The plastic cell experienced one
parametric failure to commercial limits at the third cycle., The device was
baked at 150°C for 16 hours, The unit recovered to commerical limits, but
still failed military limits. The ceramic cell experienced two parametric
fallures to military limits at the third cycle.




Table IV-17 - Thermal Shock +125°C
Operating-Life Test Sequence (#2) Summary
PLASTIC
CA741 Cch4012 54520
N=5 N=5 N=5
Cycles Mil Comm Inop Mil Comm Inop Mil Comm Inop
1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 0O O 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0
f CERAMIC
'
{ CA741 CD4012 54820
i
¢ N=2 N=] N=]
Cycles Mil Comm Inop Mil Comm Inop Mil Comm Inop
1 0 0 0 0 0 0 0 0 0
' 2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
Total 0 0 0 0O 0 0 0O 0 0

———
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Table TV-18 - Thermal-Shock Temperature-Cycle

Moisture-Resistance Test Sequence (#3) Summary

CA741

N

=5

1 0
2 1
3 1
Total 2

“

0
1(1)
1 (1)

CA741
N=3

Cycles Mil Comm Inop

1 0
2 0
3 0
Total 0

3 cycles.

MIL 1limit.

GER GEN BN OB G gy et Gt bt

'
'
[
\
i
!
3

. ‘
'
.
'
)
)

;o

0
0
0

kept on test.
Number 199 became worse after 3 cycles.
were baked at 150°C for 4 hrs,
2, Number 348 failed Igg, IIH2 after 3 cycles.
150°C for 16 hrs.

0
0
0

PLASTIC
CD4012 54520
N=3 N=5
Mil Comm Inop Mil Comm Inop
0 0o 0 0 0 o0
0 - - - 0 o
0 1 1(2) ) 0 0
0 1 1 0 0O O
CERAMIC
CD4012 54520
N=2 Nu2
Mil Comm Inop Mil Comm Inop
0O o 0 0 O
- - - 0 0
2 0 0 0O o0
2 0 0 0 o0

0

0
0

Both recovered.

Iv-33

1. Number 199 failed after 2 cycles for -PSRR and IIB.

0
0
0

Device was
Number 198 failed for multiple parameters after
Both units

Unit baked at
Recovered to commercial limit, but still failed

i AR T
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Ce

54520 - The test sample for the type 54520 consisted of five

E plastic and two ceramic devices.
i
13

D. Computerized Data Analysis

The data collected in Phase II11 of the program is shown in three
different formats in Tables IV-19 and Figures IV-12 and IV-13.
alphanumeric code associated with each set of readings, for example AAS0AOL,

may be read as follows:

" ——— - a

( 1. General

hours

A = 0 hours
B = 24 hours
C = 248 hours
D = 96 hours

5 = Phase 111

0 = CA741

1 = CD4012
2 = 5420

cycles for single tests

cycles for sequence tests

E = 168 hours

F = 200 hours
G = 500 hours
H = 1000 hours

3 = 5470
4 = 5472

5 = 54520

V=34

There were no failures in either cell.

»
!
r 1. The first letter represents the test-duration measurement units:

2. The second letter represents the down time:

I = 2000 hours
J = 2500 hours
K = 5000 hours

3. The third position represents the contract phase:

4, The fourth-position digit represents the device type:




fifth letter represents the test being run:
= 125°C Operating-Life Test ]
= 85°C/85% R.H. Bias/Humidity Test

5.

-3
=
o

= Autoclave

= Salt Atmosphere
Thermal Shock

= Temperature Cycle

= Sequence Test No, 1

= Sequence Test No. 2

w2 X R M D
]

= Sequence Test No. 3

= s AR U DT~

6. The sixth and seventh digits represent the type of package:

01 = plastic

02 = ceramic

The example given, AA50A0l is, then, the data code for the zero hour,
Phase 111, CA741, 125°C operating~life test. The units are molded in a
plastic package.

S s il g A+ R T m et s

2. Delta Analysis

o e

Table IV-19 shows the delta analysis on Vyg readings of the 125°C
operating life test bhetween O and 168 hours. The data for all 150 units in

the test are shown. This type of information is available for all of the
tests and between any two sets of readings on all of the integrated-circuit

types.

3. Histogram

An example of a histogram depiction of data is shown in Figure IV-12. ]
The figure presents the zero-hour Vip readings on the CA741, 125°C
operating-life test, A similar histogram can be generated for any

parameter, for any test on each type,

IV-35
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Table 1V-19 - Data Analvsis

PAGE 1

TYPE =CA741

ROW=CHIP
COoL=L0T

TEST =

6.
e |

U
SN0

N=OOVRNAIRH/UN=OVOI NP WN -

NN P PN ot bt bt et fut foc? et pd Pt P
-3
St N bt N (8 0=t s Dt O N) D=t D AJT N N 5t (o Pt Pt Pt Pt ot et et ot P ot (\J 3 Bt et SN B OO Bt

(VL2
N—-O
UL

(V] w
L] o
] ]

»

n
1

-1

TS T e - E

DATE PRINTED :
DELTA AT 168HRS

CHIP AA50A01

000E-02MV

.600E-01MV
.600E-01MV
.000E+00MV
.600E-01MV
.120E+00MV
.200E-01MV
.5%0E+00MV
.300E-01MV
.520E+00MV
.290E+00MV
.200E+00MV
.200E-01MV
.500E-01MV
.360E+00MV
.450E+00MV
.140E+00MV
.850E+00MV
.220E+00MV
.150E+00MV
-980E+0OMV
.000E-01MV
.420E+00MYV
.800E-01MV
.750E+00MV
.100E-01MV
.200E-01MV
.100E~01MV
.300E-01MV
.190E+00MV
.000E-02MV
.500E-01MV
.300E-01MV
.070E+00MV
.670E+00MV
.900E-01MV
.030E+00MV
.150E+00MV
.000E-02MV
.540E+00MV
.620E+00MV
.70NE-01MV

06/12/81

LOT =AAS50A01 OR AES50AO01
CHIP =NOY 800 IF DEGC IS 25
TEST =FROM 1 TO 28
DELTA OPTION

AE50A01

4.000E-02MV
.000E-02MV

.100E-01MV

-1.990E+00MV
5.700E-01MV
1.130E+00MV
8.500E-01Mv
1.470E+00MV
5.700€E-01MV
1.660E+00MV
1.350E+00MV
2.320E+00MV
3.500E-01MV
6.0 MV
1.600E+00MV
1.430E+00MV
9.900E-01MV
2.180E+00MV
1.360E+00MV
1.140E+00MV
2.200E+00MV
-1.500E-01MV
1.620E+00MV
5

1

7

3

7

9

1

3

%

1

1

1

2

2

1

1

1

1

8

a®

.200E-01MV
.770E+00MV
.200E-01IMV
.300E-01MV
.000E-01IMV
.300E-01MV
=1.170E+00MV
.000E-02MV
~4.500E-01MV

0
gE+00MV

IV-36

TIME PRINTED :

Q =TVAL AND RANGE AND UNITS AND REJ
TYPE =CA7611

AE50A01

=AA50A01

-2.000E-02MV
2.400E-01MV
5.000E-02MV
.000E-02MV
00E-~01MV
9E-03MV
0E-02MV
0E-01MV
QE-01MV
0E-01MV
0E-02MV
0E-01MV
0E-01MV
0E-01MV
OE ol1MV

.

.20
.40

9
0
0
0
0
0
0
0
Q

.

HoNﬂuOo—-bﬂNﬁl\)uNQFHO—NHNUIN&-H“'-NNMH.—:OHHHU‘@H-—
bowocoooaocoocov—ooo&oononuuoouuNoaJ\Nooh‘

.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
e
0
0
0
0
0
¢
0
0
0

5.

30.

LR

!

i

R S O

s
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Table IV-19 - Data Analysis (continued)

2
43 -7.700E-01MvV

46 -1,
-2.
4.400E-01MV
.790E+00MV
.190E+00MV
.800E-01MV
.900E-01MV
.390E+00MV
.400E-01MV
.600E-01MV
.600E-01MV
-900E-01MV
.G30E+00MV
.500E-01MV
.220E+00MV
.600E-01MV
.670E+00MV
.830E+00MV
.500E-01MV
.ST0E+00MV
.100E-01MV
.70GE-01IMV
.800E-01MV
.800E-01MV
.990E+00MV
.380E+O0MV
.290E+0OMV
.300E-01MV
.000E-01MV
-150E+00MV
.000E-01MV
.800E-01MV
.000E-01MV
.300E-01MV
.200E-01MV
.190E+00MV
.210E+00MV
.960E+00MV
.600E-01MV
.300E-01MV
.160E+00MV
.800E-01MV

45

WVISN IN O =D ORI~ RN O Pt bt =t NN ON OO0t ettt 3t QO U I Pt bt NI ST N NO N O OO
« 5 o s e 6 st s s o »

. ..
PR NGUION N D O

250E+00MY
000E-02MV

oOoO~mOoOOOVWOOOOOOUNMOO

5.400E-01MV
-1.280E+00MV
~2.800E-01MV
5.200E-01MV
1.900E+00MV
2.620E+00MV
6.300E-01MV
1.280E+00MV

WNiss =00 0
~N O

1.260E+00MV
=5.900E-01MV
1.750E+00MV
2.590E+00MV
9.300E-01MV
1.610E+00MV

LN OB 1=t OF OF =4 bt O &N 1= O £ =0 Lt OF 1=2 4=t LI OB I\ 1= =4 I\) ==t 04 2O 0B =4 £ ON 1= 3=t \) O = 0=s D
e o 6 b s e e b v s u e e e e s v & e« s e .

« e .
ORUNNOPHOOBVLPONPLINOVONOINDUWEOUDODVOWNN W

E-01MV

1.310E+00MV
=3.000E-02MV
-2.600E-01MV
8.000E-02MV
1.100E-01MV
4.300E-01MV
3.500E-01MV
3.900E-01MV
8.000E-02MV
5.000E-02MV
7.000E-02MV
1.700E-01MV
-1.000E-02MV
~2.000E-02MV
2.000E-02MV
00E-02MV
0E~02MV

o
o
=]
m
o
N
2
<

..

.

« s s s

. .
-X-X-2-FX-¥X-¥-¥-%_J_Y ¥ _RX-N_-R_-¥-X_-3-2-3-2-Z2-X-%}-X-X_-)

* s e

OOO0ONOOCOCONNOIUVBWOHEFVYOONONHNOOOONONWANOWOO
- L L X - - - L L - - - - - Y - Y Y- XY

O 0t Pt S D1t (U N O s IOt bt Dot B4t 3t AN O N LN B N ot (s 0 et () =t B Pt ) OO0 Y




Table IV-19 - Data Analysis (continued)

PAGE

it P ot et ot (ot ot ot ot (et e (et ot ol (rd ot i d Pd Pk
N ot bt bt et ped it et = e I~ D O O OO OO0
OOV NAOUVLUNEHOOR NN -

121

COUNT
MEAN
=S IGMA
“VARIANCE
COEF VAR
STD SKEW

MIN VAL
MAX VAL
MEAN+S
MEAN-S
SKEW PT

3

AN S et ) bt B et (3 et NI N AT B S =4 N SN Bt Gl O N 0 2 ) 1 3t bt D SN SN 0= N\) OF 1=t bt st 14 00 OO 1t N 19 1=t 4t ©D 1= 1= (N D

1
NN O =00 O

.000E~-01MV
.300E-01MV
-G90E+00MV
.150E+00MV
.0 MV
.110E+00MV
.G00E-01MV
.290E+00MV

-200E-01MV

.010E+00MV

.300E-01MV
.300E-01MV

L630E+00MY
.900E+00MV
.100E+GCMV
.990E+0CMV

.500E-01MV

.000E-02MV

.160E+00MV
.000E-02MV

.900E-01IMV
.900E-01MV
.030E+0OMV
.720E+00MV
.110E+Q0MV
.200E-01MV
.670E+00MV

.790E+00MV

TJO0E-01MV
.300E-01MV
.100E-01MV
.050E+00MV
.000E-01MV
.100E-01MV
.500E-01MV
.440E+OOMY
.700E-01MV
.100E-01MV
.900E-01MV
.190E+00MV
.800E-01MV
.500E~01MV
.000E-02MV
.820E+00MV
.600E-01MV
.190E+00MV
.900E-01MV
.G70E+O00MV
.600E-01MV
.600E-01MV

.500E+02
.778E-01MV
.484E-01MV
.198E-01
.252E+02
.722E~01

.000E+O00MV
.200E+0QMY
.526E+00MV
.706E-01MV
«222E-01MV

Al OB bt et gt (5 00 0t I NI N) ON O 00 =4 £ O 00 =4 Lol £ 6=t 0=t N) 1t 1t ot Bust SN N 02 4 UV N 14 TN 1 O SN 0 N 0t N) OF (i = =2 O O

]
L Y IOF Y Ty, Rv.Y. T 0

.100E-01MV
.500E-01MV
.610E+00MV
.210E+00MV
.000E-~02MV
-900E-01MV
.700E-01MV
.450E+00MV
.900E-01MV
.150E+00MV

00E-01MV

9
.700E-01MV
8

GOE+QQOMY

.050E+00MV
.400E+Q0OMV
-100E+00MV
.200E~-01MV
.200E-01MV
.270E+00MV
.000E-01MV
.700E-01MV
.080E+0OMYV
.190E+00MV
.840E+OOMV
.340E+00MV
.800E-01MV
.600E+00MV
.950E+00MV
L400E-01MV
.000E-01MV
.500E-01MV
.220E+00MV
.300E-01MV
.100E-01MV
.400E-01MV
.580E+OOMV
.700E-01MV

.700E-01MV
.340E+00MV
.900E-01MV
.600E+00MV
.200E-01MV
.800E-01MV

.500E:02
.349E-01MV
.230E-01MV
.519E-01
.105E+02
.936E-01

<990E+OOMV
<490E+00MV
-758E+00MV
.806E-02MV
<733E-01MV

1V-38

WA 00N = Gt o e

-1
1

Pt O P Gt Pt Gt Pt et OB N Pt ON \) = Pttt (\J ft b SN N et Dt N O \] Bt bt D N\ st ot fut et b (o et ot ot ot Pt N pt Pt [\ (d TN et Ll B
« ¢ o « e o e o

.000E-02MV
.200E-01MV
.200E-01MV
.000E-02MV
.060E~-Q2MV
.200E-01MV
.300E-01MV
.600E-01MV
.000E-02MV
.400E-01MV
.600E-01MV
.400E-01MV
.700E-01MV
.500E-0]1MV
E~-01MV

. E-01MV
.000E-02MV
.000E-02MV
.600E-01MV
.200E-01MV
.300E-01MV
.000E-02MV
.000E-02MV
.600E-01MV
.J00E-01MV
.000E-02MV
.000E-02MV

.S00E+D2
.571E-01MV
<495E-01MV
.221E-01
.224E+02
.439E+00

.600€-01MV
.890E+QOMV
.866E-01NMV
.924E-01MV
.483E+O0MV




Fig. IV-12 - Summary data histogram.

V-39

SUMMARY DATA HISTOGRAM:
DATE PRINTED : 07/09/81 TIME PRINTED : 3.37.58
VIO(T1) HISTOGRAM
FOR TYPE =CA741 :
FOR LOT =AA50A01 OR AE50A01 OR AH50A01 OR AIS0A01 OR AK50A01
FOR TEST =1 IF DEGC IS 25 IF SUMID IS VIOTREND
TYPE = CA741 ,
LoT = AA50A01 i
TEST =z 1 PARAMETER: VIO }
M :
. ]
. !
*
H
]
+ .
! i .
! .
I 3 ‘
.“ * 1 4
1 #4111
£ . 0 +0 x
. *® 9% M &
; %+ +48+
_ T4+e 744847 :
e . Kt Kerddn 6 :
. 554+ +444445%5 5 i
y | . 4 ANFHAGHEE 4NN NG & {
. * IIFEPENEEEEEEEITEN X X
. [ . 2 4 222 HMAPEERIEEEEEEEENGS 4 !
3 1% 1 41 XXE ++4433 441044 E 04434404 |
' = . L A A L AR ST R Y :
' X, .00, ... ...... ¥....5....MM.....8S..%. ........ *
' [ -3.00E-03 -1.80E-03 -6.00E-04 6.00E-04¢ 1.80E-03 3.00E-03
; SAMPLE SIZE: 150 PLOTTED: 150 BELOW: 0 ABOVE: 0 COUNT PER 4: 1}
H CELL WIDTH: 1.20E-04 MIN VAL:-2.000E-03 MAX VAL: 2.200E-03 UNITS: V
i l MEAN: 6.778E-04 MEDIAN: 7.600E-06 17% POINT: -2.000E-05 84X POINT: 1.490E-03 | 4
. 1




4, Trend Analysis

: A trend analysis for VTO on the CA741, 125°C operating-life test is
shown in Figure IV-13. The down periods represented are 0, 168, 1,000,
2,000, and 5,000 hours, The median values are represented by an X and the
‘ length of the vertical lines is the 17%Z to 847 range. This type of chart
1 shows the parametric shifts over the course of the tests and can be

generated for any parameter on each type on each test. N
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DATE PRINTED : 07/18/81
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

Y=MED OR 17% OR 86%
TREND PLOT FOR: TYPE = CA741
TEST = 1 PARAMETER: VIO
LEGEND: /MED =X/17% z|/784% =z

CELL WIDTH: 1.50E-04 MULTIPLE: >
3.00E-03 x

2.25E-03
1.50E-03 %

7.50E-06 X

1.40E-09 X

-7.50E-064

-1.50E-03 ¥

‘- -2.25€-03 *

-3.00E-03 X
[' LoT "AASOADL AES0AD1 AW50A01 AIS0A01

Fig. IV-13 - Trend analysis.

LOT =AA50A0) OR AE50A01 OR AH50A01 OR AI50A01 OR AK50A01

-----

TIME PRINTED : 3.37.18

x=7

%-1

x-2.

%-3

.00E-03

.25€E-03

.50E-03

.50E-0¢

.40E-09

.50€-06

.50E-03

25E-03

.00E-03

ettty v MR A T

4
{
3
i
{
]
g
3

e W Vg O T

L rmmt e gt @ e g -
o oo

b ias o bt
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DATE PRINTED : 07/18/81 TIME PRINTED :

VIO(T1) VS TIME

TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA59A01 OR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84X%

TREND PLOT FOR: TYPE = CA741
TEST = 2
LEGEND: /MED =X/17% z|/786% =js
CELL WIDTH: 1.00E-04 MULTIPLE: >
2.70E-03 %

2.20E-03 %
1.70E-03
1.20E-03 x

7.00E-04 % , X

2.00E-06

-3.00E-06 %
-8.00E-06 %

-1.30E-03 %

----------------

Fig. IV-13 ~ Trend analysis (continued).

IV-42

LoT AAS50A01 AES0A01 AHS50A01 AI50A0)1 AK50A01

3.37.18

.70E-03

.20E-03

.70E~-03

.20E-03

.00E-04

.00E-04

.00E-04

.00E-04

.30E-03

po
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DATE PRINTED : 07/18/81 TIME PRINTED @

VIO(T1) VS TIME

TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 CR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR B84%

TREND PLOT FOR: TYPE E CA7413

LEGEND: /MED =X717% =|/784% =\s

CELL WIDTH: 1.00E-04 MULTIPLE: >
2.80E-03 x

2.30E-03 f
1.80E-03 f
1.30E-03 f
8.00E-04 f X

3.00E-06 %

-2.00E-04 %
-7.00E-04

-1.20€-03 )
........ | P
LOT AASOAD1 AESOAD1 AH50A01 -AISOAO01 AKS50A01

Fig. IV-13 - Trend analysis (continued).

Iv-43

3.%7.

18

» 2,

-7

80E-03

.30E-03

.80E-03

.30E-03

.00E-06

.00E-0¢%

.00E-04

.00E-04

.20E-03

Y
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DATE PRINTED : 07/18/81 TIME PRINTED :

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AHS50A0) OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 4
LEGEND: /MED =Xs717% =1/86% =ls
CELL WIDTH: 1.00E-04 MULTIPLE: >
2.60E-03 x

2.10E-03 %
1.60E-03 %
1.10€-03 f
6.00E-04 % X X

1.00E-06 %

~6.00E-06 %
-9.00E-06 %

-1.40E-03 %

Lot AA50A01 AES50A01 AHS50A01 AIS50A01 AKSO0A01

Fig. IV-13 - Trend analysis (continued).

IV-44

3.37.

18

%4,

x-1

.60E-03

.10E-03

.60E-03

.10E-03

.00E-04

.00E-04

00E-04

.00E-04

.40E-03
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AES0A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA7641 }
TEST z 6 PARAMETER: IIO *
LEGEND: /MED =X/17% =|/84% zls 1
CELL WIDTH: 1.50E-09 MULTIPLE: >
3.00E-08 X % 3.00E-08
2.25E-08 % % 2.25E-08
1.50E-08 ® 1.50E-08
7.50E-09 X % 7.50E-09
- | l l I l . R
. 1.07E-16 % X 1 1 % 1.07E-164 |
; I X X X X )
| ! | !
-7.50E-09 X %-7.50E-09
-1.50E-08 ¥ %-1.50E-08
[ . ;
f -2.25E-08 % : %-2.25E-08
' -3.00E-08 * %-3.00E-08
........ S SO SIS TS S
, Lot AASOAOL AE50A01 AHS50A01 AIS50A01 AK50A01
|
!
Fig. IV-13 - Trend analysis (continued).
IV-45
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME .
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AAS5CAQ01 OR AES50A01 OR AH50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST z 8
LEGEND: /MED =X/17% =}/786% =1,
CELL WIDTH: 1.00E-09  MULTIPLE: >
1.90E-08 % 1
1.40E-08 % ¥ 1
9.00E-09 X x 9,
6.00E-09 X 4
-1.00E-09 % X ¥-1.
} X T X X :
. | | .
-6.00E-09 X 1 %-6
-1.10E-08 % X~1
-1.60E-08 % x-1
-2.10E-08 X *-2
........ L FAE P I S | T
Lot AAS0A0L AE50A0L AWHS50A01 AIS0AOL AKS50A01

Fig. IV-13 - Trend analysis (continued).

IV-46

.90E-08

.40E-08

00E-09

.00E-09

00E-09

.00E-09

.10E-08

.60E-08

.10E-08

& i man 4




DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18 1
VIOC(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID 1S VIOTREND
LOT =AAS0A01 OR AE50A0]1 OR AH50A01 OR AI50A01 OR AK50AC1
Y=MED OR 17% OR 864%
TREND PLOT FOR: TYPE = CA7641
TEST z 10
LEGEND: /MED =X/17% =|/864% ={s '
CELL WIDTH: 2.00E-10 MULTIPLE: > \
2.60E-09 % % 2.60E-09
. 3
1.60E-09 % ¥ 1.60E-09
6.00E-10 ¥ X 6.00E-10
~4.00E-10 ¥ %-4_.00E-10
-1.40E-09 % %-1.40E-09
X X
-2.60E-09 ¥ X X %-2.40E-09
! )
-3.40E-09 X %~3.40E~09
|
—  -4.GDE-09 X ¥-4.40E-09
-5.640E-09 % X-5.40E~09
[ P | JP | | PP ®.....
Lot AA50AQ1 AES0AOL AH50A0L AIS0A01 AKS0A01

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME ‘
TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND K !

LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84X

TREND PLOT FOR: TYPE = CA761
TEST = 12
LEGEND: /MED =X/17% =|/84% |z
CELL WIDTH: 2.00E-10 MULTIPLE: >
3.00E-09 % 3.00E-09
2.00E-09 ® 2.00E-09 | ]
1.00E-09 * % 1.00E-09
0.0 % % 0.0 o
) A
-1.00E-09 % X X-1.00E-09
) ! ! )
-2.00E-09 ¥ X X X-2.00E-09
. . !
-3.00E-09 x x-3.00E-09
-6.00E-09 X %-6.00E-09
-5.00E-09 % %-5.00E-09 ,
e %o an Mo ... K., x..... |
Lot AASOAOL AE50A01 AH50A01 AI50A01 AKS0AO1 |

Fig. IV-13 ~ Trend analysis (continued). !
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' DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
{ TYPE =CA741 IF DEGC IS 25 IF SUMID 15 VIOTREND
LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AI50A01 OR AKS0A01
Y=MED OR 17% OR 84X

f TREND PLOT FOR: TYPE = CA741
l TEST = 16 PARAMETER: +IIB
LEGEND: /MED =X/17% =1/86% z|s )
CELL WIDTH: 4.95E-09  MULTIPLE: > :
9.90E-08 ¥ % 9.90E-08
7.42E-08 * ¥ 7.42E-08 §
6.95E-08 x X 6.95E-08 ;
2.48E~08 * ¥ 2.48E-08
£, 5.68E~16 X X 5.68E-14
¥ . .
-2.47E~08 * | X-2.47E-08
. ! X X X X .
i -4.95E~08 * *-4.95E-08
1 . . i
'- ;
1 .- . -7.42E-08 % X-7.42E-08 |
- -9.90E~08 ¥ x-9.90E-08
........ L J RS TS e SR
- Lov AA50A01 AE50A01 AH50A01 AIS0A01 AK50A01
6. {- 9
-

Fig. IV=-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18 :
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AAS50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AK50A01 :
Y=MED OR 17% OR 84%
TREND PLOT FOR: TYPE = CA741
. TEST = 16
£ LEGEND: /MED =X/17% =) /86% z|/
CELL WIDTH: 1.00E-09 MULTIPLE: >
-2.70E-08 % %-2.70E-08
i : ,
-3.20E-08 ¥ ¥-3.20E-08
. -3.70E-08 % %-3.70E-08
-4.20E-08 % X-6.20E-08
, ]
! -6.70E-08 % %-6.70E-08 Co
; -5.20E-08 ¥ X X ¥-5.20E-08 i
: ) X X ; ;
H 1
.‘. . x . 1
H -5.70E-08 X %-5.70E-08
l - -
i
! —  <-6.20E-08 x %-6.20E-08
-6.70E~08 X %-6.70E-08
Lo T .. ¥, ¥, ... ..., Mo, X..... -
N Lot AA50A01 AE50A01 AHS50A01 AIS0A0L AKS0AO1 (
B
_ Fig. IV-13 - Trend analysis (continued). ;
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DATE PRINTED :
VIO(T1) VS TIME
TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

=AA50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AKSO0AO1
Y=MED OR 17% OR 84X

TREND PLOT FOR:

LEGEND: /MED
CELL WIDTH:

-1.60E-08 *
-2.10E-08 ¥
~2.60E-08 %

-3.10E-08 ¥

-3.60E-08 %
-6.10E-08 %
-64.60E-08 X

-5.10E-08 %

~5.60E-08
Lot

- ———

1.00E-09

e

PP vap

CA741
18

=|/786%

MULTIPLE:

Fig. IV-13 ~ Trend analysis (continned).

TIME PRINTED :

3.37.18

%-1.60E-08
f-2.1oe-os
f—z.sos-oa
f-s.los-oa
f-s.sos-oa
f-c.loe-na

X-6.60E-08

%-5_10E-08

k-5, 60E-08




DATE PRINTED :
VIO(T1) VS TIME

07/18/81

TIME PRINTED : 3.37.18

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AIS50A01 OR AK50A01

Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 20
LEGEND: /MED =X/17% =1/84% 21z
CELL WIDTH: 1.00E-09  MULTIPLE: >
-1.60E-08 % %-1.40E-08
-1.90E-08 %-1.90E-08
-2.40E-08 % %-2.40E-08
-2.90E-08 % X-2.90E-08
-3.40E-08 * ¥-3.60E-08
. X X
: X .
-3.90E-08 * ! X %-3.90E-08
-6.40E-08 X ¥-6.40E-08
. -6.90E-08 ¥ %-6.90E-08
-5.640E-08 * ¥-5.40E-08
. [ . S .. ...... Ko veunon %.....
Lot AAS0AO1 AE50A01 AHS0A01 AIS0A0L AK50A01

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED :@

VIO(T1) VS TIME

TYPE =CA7641 IF
LOT =AA50A01 O

07718731 TIME PRINTED :

DEGC IS 25 IF SUMID IS VIOTREND
R AE50A01 OR AH50A01 OR AI50A01 OR AK50AO01

Y=MED OR 17% OR 84%

TREND PLOT FOR:

LEGEND: /MED
CELL WIDTH: 4.
9.90E-08

7.42E-08 f
4.95E-08 %
2.48E-08 f
5.68E-16 f
-2.47€-08 %
-4.95E-08 f
-7.42E-08 %

-9.90E-08 X
Lor

TYPE = CA741
TEST = 22 PARAMETER: -I1B
=X/17% =|/786% =ls

95E-09 MULTIPLE: >

W —
3 —

—— O ——

——— 3 ———

AA50A01 AES50A01 AH50A01 AI50A01 AKSO0AO1

Fig. IV-13 - Trend analysis (continued).
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3.37.18

X 9.90E-08
f %.42E-08 1
% %.95E-08
f 2.48E-08

¥ 5.68E-16

%-2.47E-08 ;

%-4.95E-08
x-7.42E-08

%-9.90E-08 ;
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DATE PRINTED : 07,/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT <=AA50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AKS50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST z 24
LEGEND: /MED =X/17% =|/86% =/
CELL WIDTH: 2.00E-09  MULTIPLE: >
8.60E-08 X % 8.60E-08
I 7.60E-08 X 7.60E-08
6.60E-08 * ¥ 6.60E-08 d
5.60E-08 * X 5.60E-08
) ! :
X X X
) X )
4.60E-08 % 6.60E-08
3.60E-08 * % 3.60E-08
2.60E-08 * % 2.60E-08
- 1.60E-08 % % 1.60E-08
6.00E-09 % ¥ 6.00E-09 -
........ N TUDUUUE TUUDUUEE. SN S
Lot AA50A01 AE50A01 AHS0AO1 AIS0A01 AK50A01 i

Fig. IV-13 - Trend analysis (continued). ﬁ




b

-l e e

DATE PRINTED

VIO(T1) VS TIME

TREND PLOT FOR: TYPE

LEGEND: /MED
CELL WIDTH:
5.40E-08

4.90E-08

4.640E-08

3.90E-08

3.40E-08

2.90E-08

2.40E-08

1.90E-08

1.40E-08
LoT

1.
*

¢ o .

07718781 TIME PRINTED @

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AE50A01 OR AH50A01 OR AIS50A01 OR AKS50A01
Y=MED OR 17% OR 84%

S CA741
TEST = 26
=X/17% =|/786% =lz

00€E-09 MULTIPLE: >

........ L N TN TR s g
AA50A01 AES50A01 AH50A01 AIS0AO01 AKS0AO

Fig. IV=13 - Trend analysis (continued).

L.
1

3.3/7.18

5.40E-08

%.90E-08

4.40E-08

3.90€E-08

3.640E-08

2.90E-08

2.40E-08

1.90E-08

1.640E~08
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DATE PRINTED :
VIO(T1l) VS TIME .

TYPE =CA741 I
LOT =AAS50A01

07718781 TIME PRINTED :

F DEGC IS 25 IF SUMID 1S VIOTREND
OR AE50A01 OR AH50A01 OR AIS0A01 OR AKS0AO1

Y=MED OR 17% OR 84X
TREND PLOT FOR: TYPE = CA741
TEST = 28

LEGEND: /MED
CELL WIDTH:
5.30E-08

4.80E-08

4%.30€E-08

3.80E-08

3.30E-08

2.80E-08

2.30E-08

1.80E-08

1.30E-08
LOT

=X/17% =)/84% S Vs
1.00E-09 MULTIPLE: >
»*

x

) X

*

. X X X

x

*

x

%

»

........ | SRS I P TP,

AA50A01 AE50A01 AH50A01 AI50A01 AKS0AD1

Fig. IV=13 - Trend analysis (continued).
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3.37.18

.30E-08
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-30€E-08

.80E-r8
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.80E-08

.30E-08
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
E LOT =AAS50A01 OR AE50A01 OR AH50A01 OR AISO0A01 OR AK50A01
Y=MED OR 17% OR 84% : J
TREND PLOT FOR: TYPE z CA741
TEST z 30 PARAMETER: +PSRR
LEGEND: /MED =X/17% ={s86% =z
CELL WIDTH: 1.00E-08 MULTIPLE: >
2.00E-07 % ¥ 2.00E-07
1.50E-07 x X 1.50E-07
1.00E-07 % % 1.00E-07
+ 5.00E-08 * * 5.00E-08
[ . .
¥
4
g 5.68E-14 % X 5.68E-14
-5.00E-08 ¥ X-5.00E-08
-1.00E-07 % ¥-1.00E-07
-1.50E~07 % i ®-1.50E-07 ]
. . i
-2.00E-07 % X-2.00E-07
........ S B S SU SO
LoT AA50A01 AE50A01 AHM50A01 AI50A01 AKS0AO

Fig. IV-13 - Trend analysis (continued).




DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AIS0A01 OR AK50A01
Y=MED OR 17% OR 84X

TREND PLOT FOR: TYPE = CA7641
TEST = 32 PARAMETER: -PSRR
LEGEND: /MED IX/17% =) 786% z|s
CELL WIDTH: 1.00E-08  MULTIPLE: >
2.00E-07 * % 2.00E-07
1.50E-07 % ¥ 1.50E-07
1.00E-07 % % 1.00E-07
5.00E-08 X % 5.00E-08
b . :
. 5.68E-16 X % 5.68E-16
1 -5.00E-08 % ¥-5.00E-08
: : .
-1.00E-07 * %-1.00E-07
g . A
4 -1.50E-07 * X-1.50E-07
-2.00E-07 ¥ ¥-2.00E-07
........ SRR . U P T

Lot AAS0AO1 AE50A01 AHS50A0L AI50A01 AKS50A01 S

Fig. IV=-13 - Trend analysis (continued).

/

\ —— v — © - g

.
et et @ - g g W Vg WIS




TP
S o

DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
. VIO(T1) VS TIME
} TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AES50A01 OR AHS0A01 OR AI50A01 OR AKS0A01
Y=MED OR 17% OR 84%
TREND PLOT FOR: TYPE = CA761 :
TEST z 33 PARAMETER: CMRR 1
LEGEND: /MED IX/17% =|786% z\/
CELL WIDTH: 2.00E-02  MULTIPLE: >
4.00E-01 * ¥ 4.00E-01 ;
3.00E-01 % % 3.00E-01 j
2.00E-01 % X 2.00E-01 . i
H
. . ! ]
‘ E
' 1.00E-01 X X 1.00E-01 :
{ ) ) : ]
X i
, X X }
l_ 5.96E-08 X X * 5.96E-08 |
't -1.00E-01 % %-1.00E-01
- -2.00E-01 % ®-2.00E-01
.
i . .
. ~-3.00E-01 % %-3.00E-01
’ - * 1
1
-4.00E-01 * *-6.00E-01 i
- . ... ..., ¥ ®oio... Ko, ..., ;
Lov AA50AO01 AES50A01 AH50A01 AI50A01 AKS50A01 ;
]

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED :

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID 1S VIQTREND

LOT =AAS50A01 OR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 34 PARAMETER: VIO(ADJ)+

LEGEND: /MED =X/17% =|/84% zls

CELL WIDTH: 5.00E-01 MULTIPLE: >

3.37.18

Lor AA50A01 AE50A01 AH50A01 AIS0A01 AKS5CAOl

Fig. IV=13 - Trend analysis (continued).

V-60

0.0 * % 0.
-2.50E+00 % %-2.
-5.00E+00 % %-5.
-7.50E+00 X %-7.
-1.00E+01 % ®-1.
-1.25E401 % x-1.
~1.50E+01 ¥ %-1.
: | L
-1.75E+ * *-
1.75E+01 X | | I X 1
. | X X | l .
l | X
| l
-2.00E+01 % %-2.
........ S SN SO T T

50E+00

00E+00

S50E+00

00E+01

25E+01

50E+01

.75E+01

00E+01
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b X3

DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AES0A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%
TREND PLOT FOR: TYPE = CA761
TEST z 35 PARAMETER: VIOCADJ)-
LEGEND: /MED =X/17% =|786% =ls
CELL WIDTH: 5.00E-01 MULTIPLE: >
2.00E+01 *
1.75E+01 ' l |
) X X X X X
| = | | |
1.50E+01 »
1.25E+01 *
¢ I
o 1.00E401 %
’t .
il
it 7.50E+00 *
§ [ *
e 5.00E+00 X
[ 2.50E400 %
0.0 »
l: ........ ..., Mot PR SRR TN
Lot AAS0A01 AES0AOL AHS0A01 AIS0A01 AKS0A01
' Fig. IV-13 - Trend analysis (continued).
l Iv-61

2.00E+01

1.75E+01

1.50E+01

1.25E+01

1.00E+01

7.50E+00

5.00E+00

2.50E+00

B ———
: : ’

- o e g - bl EER ottt b e SR R _oafi —.f'-v».v-‘trr-—‘w-»«-‘-‘tv




DATE PRINTED : 07/18/81

VIO(T1) VS TIME

TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AKS0A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 36 PARAMETER: ICC
LEGEND: /MED =X/717% =|r784% =z
CELL WIDTH: 9.50E-05 MULTIPLE: >
3.80E-03 x

3.32E-03 f
2.85E-03 f
2.37€-03 %
1.90€-03 %
1.43E-03 %
9.50E-04 %
4.75€~-04 f

Fig. IV-13 - Trend analysis (continued).

TIME PRINTED ¢

L

Lor AASOAOD] AE50A01 AHS0A01 AIS0A01 AK50A01

3.37.18

x 3.80E-03
f 3.32E-03
® 2.85E-03
f 2.37€-03
% 1.90E-03
¥ 1.43E-03
f 9.50E-06

% 4.75E-06
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DATE PRINTED : 0771881 TIME PRINTED @

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A0) OR AE50A01 OR AH50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 37 PARAMETER: 105+
LEGEND: /MED =X/17% =|/784% =z
CELL NIgTH= 1.50E-06 MULTIPLE: >
0. *

-7.50E-04 *
-1.50E-03 f
-2.25€-03 f
-3.00€E-03 f
-3.75E-03 f
-4.50E-03 f
-5,25E-03 f

-6.00E-03 ¥
e L]
LOT AA50A01 AE50A01 AHS0AO1 AISO0A01 AK50A01

............. L PRGN TRTTTTRES Py

Fig. IV-13 - Trend analysis (continued).

3.37.
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% 0.0
%-7.50E-06
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DATE PRINTED :

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AI50A01 OR AKS50A01}
Y=MED OR 17% OR 84X

07/18/81 TIME PRINTED :

TREND PLOT FOR: TYPE CA741
38 PARAMETER: 105-
LEGEND: /MED =X/17% z|/786% =\s
CELL WIDTH: 1.50E-03 MULTIPLE: >

6.00E-02 x

-
m
v
o
(]}

5.25E-02 %

T TR R

| 6.50E-02 %

3.75€-02 *

3.00E-02 %
{ 2.25E-02 *

1.50E-02 *

7.50E-03 %

3.73E-09
O T
Lor AASOA01 AE50A01 AHS50A01 AI50A01 AKS50A01

Fig. IV-13 ~ Trend analysis (continued).

3.37.18

% 6.00E-02
% 5.25E-02
¥ 4.50E-02
f 3.75E-02
% 3.00E-02
% 2.25E-02
¥ 1.50E-02
% 7.50E-03

* 3.73E-09

o




e G OEDN

; DATE PRINTED : 07-/18/81 TIME PRINTED : 3.37.18
v VIO(T1) VS TIME
1 1 TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
N LOT =AAS50A01 OR AES50A01 OR AH50A01 OR AIS0A01 OR AK50A01
Y=MED OR 17% OR 864%
- TREND PLOT FOR: TYPE = CA741
TEST z 39
. LEGEND: /MED =X/17% =}7864% =)/
CELL WIDTH: 1.00E-03  MULTIPLE: > -
) 1.93E+01 % 1.93E+01
r 1.93E+01 ¥ 1.93E+01
. 1.93E401 % X 1.93E+01
. 1.93E401 % % 1.93E+01
; } hd v
y i 1.93E+01 * % 1.93E+01
3 ) .
%)
% - 1.93E+01 % > > > % 1.93E+01
: >
; ! : :
: - 1.93E+01 % 1.93E+01
} . .
i ' 1.93E+01 * > > % 1.93E+01
., - . . :
g ; 3
i 1.93E+401 % : % 1.93E+401
- - RN ZU T ®...... A T T S '
L Lot AA50A01 AES0A0L AH50A0L AI50A01 AK50A01

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(TL) V5 TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AAS50A01 OR AES0AOL OR AH50A01 OR AIS0A01 OR AK50A01
Y=MED OR 17X OR 84X

TREND PLOT FOR: TYPE z CA741
TEST z 40
LEGEND: /MED IX/17% =}/86% Y,
CELL WIDTH: 6.00E-03  MULTIPLE: >

-1.78E+01 ¥ ¥-1.78E+01

-1.78E+01 %-1.78E+01

-1.78E+01 % ¥-1.78E+01

-1.78E+01 x X %-1.78E+01 ,

) ) .
X X X j

-1.78E+01 : X %-1.78E+01

~1.79E401 % %-1.79E+01

-1.79E+01 %-1.79E+01

. -1.79E+01 ® , *¥-1.79E+01

g -1.79E+01 ¥ ¥-1.79E+01 A
4 T L. Xoiunnt ... T PO ..., i
; LoT AA50A01 AESOAO01 AHS50A01 AIS0A0L AKS50A01 L

Sumannay
€« - 4

Fig. IV-13 - Trend analysis (continued).
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e VIO(T1) VS TIME

TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84X%

:
f DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
r
]
F

CA741 !

TREND PLOT FOR: TYPE =

: . TEST z 42 .
E LEGEND: /MED =X/17% =|/86% =|s
; CELL WIDTH: 2.00E-03  MULTIPLE: >
| 1.91E+01 % ¥ 1.91E+01
: 1.91E+01 % % 1.91E+01

1.91E+01 % X 1.91E+01

1.91E+01 % % 1.91E+01
b 1.91E401 * ¥ 1.91E+01
’
i L. X
t : I’ 1.91E4+01 % ¥ 1.91E+01
3 . 0

e X X .
¢
. [ 1.91E+01 * X 1.91E+401 ;
b X > > |
L '
?‘ . 1.91E+01 * ¥ 1.91E+01
:fb : .
l." -
i
#.4 . 1.91E401 * * 1.91E+01
‘i ....... I ®, . ..... I S N »,..
- LoT AAS0AO1 AE50A01 AW50A01 AIS0A01 AKS0A01
é - ]

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%
& TREND PLOT FOR: TYPE = CA741
: TEST z 43
a LEGEND: /MED =X/17% =|/864% =/
CELL WIDTH: 1.00E-02  MULTIPLE: >
-1.74E+01 * ¥-1.76E+01 ,
. . 4
-1.76E+01 % ¥-1.74E+01
-1.75E+01 X-1.75E+01
-1.75E+01 % ¥-1.75E+01
I
} . X X X .
: -1.76E+01 * X %-1.76E+01
; . 1 :
i ~1.76E+01 % | | ¥-1.76E+01
: ~1.77E+01 %-1.77E+01
i . .
1]
' }
- - -1.77E+01 % ¥-1.77€401
3 -1.78E401 * %-1.78E+01 i
........ | S TS SO SRR S,
Lot AA50A01 AES50A01 AHS50A01 AIS0A01 AKS0AO1
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Fig. 1V-13 - Trend @malysis (continued).
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2.06E-01

1.94E-~01

1.84E-01

1.764E-01
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1.54E-01
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Lot

TREND PLOT FOR: TYPE = CA741

2.00E-03

W o o
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=X/17%

45

........ K........
AASOAQL1 AES50AC]

TIME PRINTED : 3.37.18

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AAS50A01 OR AES0A01 OR AH50A01 OR AI50A01 OR AKS50A01
Y=MED OR 17% OR 86%

=|/84% =tz
MULTIPLE: >

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
! LOT =AA50A01 OR AES0A01 OR AH50A01 OR AI50A01 OR AK50A01
¢ Y=MED OR 17% OR 84%
TREND PLOT FOR: TYPE = CA741
TEST = 46
LEGEND: /MED =X/17% =1 /86% =l 1
CELL WIDTH: 1.00E-03  MULTIPLE: >
-1.76E-01 % %-1.76E-01
-1.81E-01 X %-1.81E-01
-1.86E-01 % %-1.86E-01
-1.91E-01 ¥ x-1.91E-01
b X X
' -1.96E-01 % X %-1.96E-01
B . X X .
3 L.
-2.01E-01 % ¥-2.01E-01
f -2.06E-01 * *¥-2.06E-01
:
i
_ -2.11E-01 * *¥-2.11E-01
. . ' . )
-2.16E-01 % %-2.16E-01 =
S e esene ¥, . .00 X, . ,...... X, ...00.0 . JARE -
x Lot AA50AO1 AE50A01 AH50A01 AIS0A01 AK50A01 4

Fig. IV-13 - Trend analysis (continued). !
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AE50A01 OR AH50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 47
LEGEND: /MED =X/17% =|/84% =|/
CELL WIDTH: 2.00E-04 MULTIPLE: >
1.30E-02 * ¥ 1.30E-02
1.20E-02 % 1.20E-02
! : .
1.10E-02 X % 1.10E-02
* 1.00E-02 % ¥ 1.00E-02
* . .
" 9.00E-03 % X X X 9.00E-03
8.00E-03 % 8.00E-03
7.00E-03 % X X X % 7.00E-03
- 6.00E-03 * 6.00E-03
5.00E-03 * % 5.00E-03 j
........ T I TR FUUURURE PR
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Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 1IF DEGC IS 25 IF SUMID IS5 VIOTREND
LOT =AA50A01 OR AES50A01 OR AH50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA761
TEST = 48
LEGEND: /MED =X/17% =|/86% =)/
CELL WIDTH: 2.00E-06  MULTIPLE: >
6.00E-03 % 6.00E-03
5.00E-03 % 5.00E-03
4.00E-03 X X % 6.00E-03
3.00E-03 % X X % 3.00E-03
2.00E-03 X % 2.00E-03
1.00E-03 X X X ¥ 1.00E-03
. . .
3 -3.73E-09 % ®-3.73E-09
| . )
. -1.00E-03 x %-1.00E-03
*‘ . .
3 -2.00E-03 * *-2.00E-03 3
T ¥, ....... ¥, ....... ¥, oeeone | I x,.....
LoT AA50A01 AE50A01 AHS0A0L AIS50A0L AKS50A01 ‘

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AES50A01 OR AHS50A01 OR AIS50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 59
LEGEND: /MED =X/717% =|/86% =z
CELL WIDTH: 1.00E-03 MULTIPLE: >
2.09E-01 x

.

2.04E-01 x

1.99E-01

e Ke o o o

1.94E-01

1.89E-01 %
1.84E-01 %

1.79€E-01

1.74¢E-01

Ke o ¢ ¢ XKoo

1.69E-01
........ L PR FYS e TR
LOT AA50A01 AE50A01 AH50A01 AI50A01 AKSO0AO1

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED :

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE

TEST
LEGEND: /MED =X/17%
CELL WIDTH: 1.00E-03

-2.31E-01 x

CA741
60
=|/84% =|s
MULTIPLE: >

DR

-2.36E-01 x
-2.641E-01 %

~2.46E-01 *

x
x

-2.51E-01 x

x
x

-2.56E-01

e s We o s
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-2.71E-01 %
Lot AA50A01 AES50A01

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81
VIO(T1l) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

TIME PRINTED : 3.37.18

=AA50A01 OR AE50A01 OR AHS50A01 OR AIS0A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA74)
TEST = 61
LEGEND: /MED =X/717% =|/86% =z
CELL WIDTH: 2.00E-04 MULTIPLE: >
2.30E-02 ¥ ® 2.30E-02
2.20E-02 % ¥ 2.20E-02
2.10E-02 * % 2.10E-02
2.00E-02 ¥ X 2.00E-02
1.90E-02 % X X ¥ 1.90E-02 :
] ) 5
i
1.80E-02 % X X X ¥ 1.80E-02 !
1.70E-02 * ® 1.70€-02
1.60E~02 » % 1.60E-02
1.50E-02 % % 1.50E-02
........ U ST SO JUDTEE S
Lot AAS0AO0]1 AES0A0L AH50A01 AI50A01 AKSOAO1

Fig. IV-13 - Trend analysis (continued).
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VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR:

LEGEND: /MED
CELL WIDTH:
4.40E-03

3.40E-03

2.40E-03

1.40E-03
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~-3.60E-03
Lot
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07/18/81 TIME PRINTED :

TYPE = CA741
TEST = 62
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Fig. 1IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81

VIO(T1) VS TIME

TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AH50A01 OR AISCA01 OR AKS50AO01
Y=MED OR 17% OR 84%

TREND PLOT FOR:

LEGEND: /MED
CELL WIDTH:
3.10E-03 *

2.60E-03 %
2.10€E-03 f
1.60E-03 f
1.10€-03 f
6.00E-04 f
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LoT
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TIME PRINTED :

TYPE = CA741
TEST = 70

=X/17% 1/786% V4
MULTIPLE: >
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Fig. IV-13 -~ Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AA50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 71
LEGEND: /MED IX/17% z|/86% =|s
CELL WIDTH: 1.00E-03  MULTIPLE: >
5.60E-01 ¥ : % 5.60E-01
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5.30E-01 % 5.30E-01
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) : |
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Fig. TV=-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81

VIO(T1) VS TIME

TYPE =CA7641 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AE50A01 OR AHS50A01 OR AIS50A01 OR AKS50A01
Y=MED OR 17% OR 84X

TREND PLOT FOR: TYPE

LEGEND: /MED =X/17%
CELL WIDTH: 1.00E-03
1.11E+00

1.10E+00 f
1.10E+00 %
1.09E+00 f
1.09E+00 f
1.08E+00 f
1.08E+00 f
1.07E+00 %

1.07E+00

LoT AA50A01

TIME PRINTED : 3.37.18

= CA741
= 72
=|s84% 3 V4
MULTIPLE: >
»
*
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> X > "
M
»
M
»
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AE50A01 AHSO0AO01 AI50A01 AKS50A01

Fig. 1IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
vVIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTREND
LOT =AAS50A01 OR AE50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17X OR 84%

TREND PLOT FOR: TYPE = CA741
TEST = 93
LEGEND: /MED =X/17% =|ls84% sz
_ CELL WIDTH: 2.00E-09  MULTIPLE: >
A 2.40E-07 % X 2.40E-07
i . .
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X
: X X X X .
; 2.10E-07 % ¥ 2.10E-07
1i . .
2.00E-07 % ¥ 2.00E-07
1.90E-07 * % 1.90E-07
1.80E-07 * % 1.80E-07
i _ 1.70E-07 x % 1.70E-07 i
1.60€-07 * * 1.60E-07 .
........ VU D SN S T,
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3 Fig. IV-13 - Trend analysis (continued). ;
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DATE PRINTED : 07/18/81

VIO(T1) VS TIME
YYPE =CA?741 IF DEGC IS 25 IF SUMID IS VIOTREND

LOT =AA50A01 OR AES50A01 OR AH50A01 OR AI50A01 OR AK50A01
Y=MED OR 17% OR 84X

TREND PLOT FOR:

LEGEND: /MED
CELL WIDTH:
1.92E+01

1.82E+01

1.72E+01

1.62E+01

1.52€+01

1.42E+01)

1.32E+01

1.22E+01

1.12€+01
LoT

2.
»

« s s .

TYPE = CA741
TEST = 34
=X/17% z|784% zls

00E-01 MULTIPLE: >

LY L IS YT
AAS0AO01 AES50A01 AHSOACL AIS0A01 AKS0AOL

Fig. IV-13 - Trend analysis (continued).
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DATE PRINTED : 07/18/81 TIME PRINTED : 3.37.18
VIO(T1) VS TIME
TYPE =CA741 IF DEGC IS 25 IF SUMID IS VIOTR

LOT =AASO0AO01 OR AE50A01 OR AH50A01 OR AIS50. . UR AKS0AO1
YSMED OR 17% OR 84%
TREND PLOT FOR: TYPE = CA741
TEST = 95
LEGEND: /MED =X/17% =|/784% =ls
CELL WIDTH: .00E-08 MULTIPLE: >
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Fig. 1V-13 - Trend analysis (continued).




Fig. IV-13 = Trend analyeis (continued).
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