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^	 . TEST ABSTRACT

Electrical characterization tests were performed on 35 RCA
CDP1822SD, 256-by-4-bit, CMOS, random access memories. 	 The tests4
included three functional tests, AC and DC parametric tests, a series of
schmoo plots, rise/fall-time screening, and a data retention test, j

^^ All tests were performed on a Tektronix 5-3260 automated IC test I

system.	 Temperatures were controlled by a Temptronic TP450A thermal
airstream unit.

All the functional tests, the data retention test, and the AC and DC
parametric tests were performed at ambient temperatures of 25°C, -20°C,
-550 C,- 85°C, and 125°C,	 The schmoo plots were performed at ambient

"p temperatures of 25 0C, -55°C, and 125°C,	 The data retention test was

p performed at 25°p	 C.
Five devices failed one or more functional tests and four of these

M,

devices failed to meet the expected limits of a number of AC parametric
tests,	 Some of the schmoo plots indicated a small degree of interaction
between parameters,
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1. 0 INTRODUCTION

This report documents the electrical characterization tests performed
on the RCA CDP1822SD, 256-by-4-bit, CMOS, random access memory. The
results of these tests are presented in plots, histograms and statistical
analyses of the data. The tests performed include functional tests, AC and
DC parametric tests, schmoo plots, a data retention test, and a rise/fall-

time screening test. The functional tests were performed on a pa.ss/fail
basis to 1) verify that data. could be written into and read from each location

r	 ^;
in the memory array, and 2) assure proper address decoding. The AC para-
metric tests were performed functionally using standard memory test patterns.
The DC parametric tests were all static measurements made by forcing spe-
cific conditions on the device and measuring a voltage or current. The schmoo
plots were performed to determine if any interdependence of device parameters

"

	

	 existed. The data retention test determined if data could be retained in the
memory array at reduced supply voltage. The rise/fall-time screening tests
were included at the request of JPL. Their purpose was to screen for system
use problems associated with slow rise/fall-times on the address lines.

All of the tests were performed on a Tektronix S-3260 automated IC
m	 test system. The schmoo plot tests were performed at ambient temperatures
_	 of 25 0 C, -55°C, and 125°C. The functional tests and the AC and DC param-

u: etric tests were performed atambient temperatures of 25°C, -20°C, -55°C,
85°C, and 125°C. Temperature control was provided by a_Temptronic
TP450A thermal airstream unit under test program control.

r_
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2. 0 DEVICE DESCRIPTION

+.r

^r The RCA CDP1822SD is a 256-by-4-bit, silicon- on- saphire (SOS),

i
^.

random access memory. 	 The device is organized into 256 4-bit words and
packaged in a 22-lead, ceramic, dual-in-line package. 	 Brief descriptions
of its operation and of the function of each of its external connections are
given in 2. 1 and 2.-2,.	 See Figures 1 and 2 for terminal assignments and
logic diagram.

i -
MA3	 1	 22	 VPD
MA2 2	 21 MA4

' MA1 3	 20 MWR

- MAO 4	 19 CSI

4 MA5 5	 18 MRD

MAB 6	 17 CS2

MA7 7	 16 D03

VSS a	 15 DOI

DIO 9	 14 D02

DOO 10	 13 D12

} D11 11	 12 D01

TOP VIEW

Figurc 1. Terminal assignments._

I&EPRODUCIVIL Vy OF THE
QUIGINAL ZAGS IS MR	 2-1 
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MA7	 MA3
MAO MA2

CS1.
ADD BUFFER
DECODER	 CS2

MA4
W
LLMA5	 ? w	

VDD
256-BY-4 

MA6

	

	 °D O	 STORAGE	
VSS

Ow
MA7	 Q

S

INPUT PUT	 OUTPUT	 MRD
BUFFER	 3-STAGE BUFFER

DIO	 D12	 DOO	 D02
DI1	 D13	 DOI	 D03

Figure 2. Functional diagram,

2.1 PIN DESCRIPTIONS
k

Z. 1._1 Chip Select (CSI and CS2) Inputs

The chip select inputs are used to enable or activate the memory.
The memory is enabled for read orwrite only when CSI is low (logic "0")
and CS2 is high (logic "1"). The memory is disabled for all other combina-
tions of CSI and CS2. When the memory is disabled, the memory outputs
are in a high-impedance state. `Refer to Table 1 for Truth Table.

2. 1, 2 Write Enable (MWR) Input

The MWR input controls write/read mode selection, When MWR is
high (logic ' l "), the memory is in a: read mode. When MWR is low
(logic "0"), the memory is in a write mode and the output is in a high-
impedance state. Refer to Table 1 for Truth Table.

2-2



TABLE 1.. TRUTH TABLE

r

i

Function MWR `T CS2 MRD Data Out (DO)

Dead 1 3 1 0 Storage state of addressed cell

Write 0 3 1 1 High impedance

Write 0 0 1 X New data-in state

Standby
X 1 Y X High impedance
X X 0 X High impedance
1 0 1 1 High impedance

Logic "1'' = High	 Logic "0"	 Low	 X = Don't care
-]

,Z. 1. 3 Address (MAO through MA7) Inputs

The address inputs select one of 256 possible memory array loca-
tions. Data may either be written into or read from the selected location in
the memory, provided the memory has been enabled with the chip select
inl;)uts. MWR must be in the proper logic state to select the desired mode of
operation.

2. 1, 4 Data-In (DIO through DI3) Inputs

The data input lines are the path through which data is written into
the memory array.

2. 1. 5 Data-Out (DOO through DO3) Outputs

The data outputs are the lines through which data from the memory 	
r

array are sampled during a read operation. Positive logic is used (i. e.
a logic ''l" written into the memory array is recognized as a logic "1" when
read from the memory array).	 1

2. 1. 6 Output Disable (MRD) Input

The output of the memory is disabled (in a high-impedance state)
when MRD is high (logic "I").

4
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2, 2 DEVICE OPERATION
6

For the following descriptions, refer to the timing diagrams in
Figure 3,

2.2. 1 Write Mode

To write data into the memory array CSI must be low
(logic "0") and CS2 must be high (logic "1"). The address data must be valid
for time period TAS prior to MWR high-to-low transition and must remain
valid for time period TAH"' after MWR low-to-high transition. The data inputs

must be at the desired level for time period TDS", prior to MWR low-to-high
transition and remain in the selected state for time period TDH° after MWR
low-to-high transition. MWR must remain low for a minimum of TWP".

2. 2. 2 Read Mode

To read data from the memory array, ES-1 and MRD must be low
(logic "0") and CS2 must be high (logic "1"). MWR must be high. The
desired memory array position is selected by means of the address lines.
Valid data will be available at the output after time interval TAA

TAS =	 address setup time,
TAH =	 address hold time.

-TDS =	 data setup time,
TDH = data hold time,

l	 T W P =	 write pulse time.
TAA =- address access time.

2-4
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Figure 3. Timing diagram:

AEPHODUGIBMUY OF THE 2 -5

y
ORIGINAL PAGE IS POOR

S	 i
.ti	 1^..._.r `..r'ici^.. ^:. ^^ 3̂ !^	 r.	 ,.	 ._^	 .ice ^1	 ..





 e 	 T •'1

.	
Yom'	

... ..

E

3. 0 DESCRIPTION OF TESTS

i

3. 1 FUNCTIONAL TESTS

Three functional tests were performed. The first was a "dead or
alive" test with conditions set well within the operating limits for the device.
The second and third tests were run under more severe conditions, (Refer
to Table 2.) All the functional tests used galpat as the test pattern.

e 3.2 AC PARAMETRIC TESTS

3. 2. 1 General Description

All AC parameters were tested functionally using memory test
patterns. The parameter of interest was set to a starting value and a
functional test was performed to determine whether the memory could function
at the programmed value. If the memory failed the functional test, the param-
eter was incremented by 2, 5, or 8 ns, depending upon the parameter. This

a _,
TABLE 2. FUNCTIONAL TEST CONDITIONS

i
Test Conditions

Test Logic "0" Logic "1"
No. VDD VIL V?-HF Threshold Threshold Time TWP TDS TAA

1 1 OV OV 9. 5V IV 9V l µs 300 ns 700 ns' 900 ns

2 1OV IV 9. OV IV 9V 256 ns 100 ns 200 ns 230 ns

3 5V 0. 5V 4. 5V 1V 4V 352 ns 200 ns 300 ns 330 ns

Notes:	 CS1 and MRD = logic "0".
CS2 = logic "I".
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	 P	 y p	 _	 e range ofprocess was repeated until the memory passed the test or until'th
thfl

	

vaues or e parameter was exceeded. The value of the parametert- 	 p	 P	 ter was.._
recorded at the time of the successful completion of the functional test by the

	

r	 -
memory.  If the range of values for the parameter was exceeded without the
memory passing the functional test, a lK default reading was recorded.

All parameters were measured at three sets of test conditions (refer
to Table 3). Timing conditions for the individual AC parametric tests are
listed in Table 4.

3. 2. 2 Write Cycle Time (TWC)

	

4	 The pattern for the TWC test was divided into separate read and write

	

k	 sections so read cycle timing could be set independently from write cycle
timing. This allowed enough read cycle time to assure a proper read opera-
tion and prevent address access time from affecting TWC data.

Before the start of the TWC test, TWP and TPH were set to the values'. ",

measured for these parameters plus 10 ns. To measure TWC, the value of
TWC was varied over a range starting at (TWP + TDH + 20 ns) or 80 ns (test
system minimum cycle time), whichever was greater, to a final value of
450 ns. The value of TWC at the time of successful completion of the
functional test was recorded.

TABLE 3. AC — PARAMETRIC TEST CONDITIONS

Test
Condition VDD

Input
Voltage
Levels

Output Compare Levels

VIL VIH Logic "0" Threshold Logic "1" Threshold

1 4.15V jOV -4.4V 1V 3._5V

2 5. OV ` OV 4.,9V 1 V 4. OV

3 5. 5V OV _ 919V 1V 8. OV



Timing .Conditions

Compare Strobe
(Measured from Start

Parameter TAS TAH TDS TDH TWP of Cycle)

TAA 400 ns, 300 ns 700 ns 300 ns 300 ns Varied from 50 ns to
600 ns in 5 -ns incr

TAS Varied from 250 ns 700 ns 300 ns 300 ns 900 ns

1300
-40 ns to

ns in
2 ns incr

a.

TAH 400 ns Varied from 700 ns A0' ns 300 ns 900 ns
-20 ns to
200 ns in
2: ns incr

TDS 400 ns 300 ns Varied from 250 ns 300 ns 900 ns
-40 ns -to
250 ns in
2 ns incr

TDH 400 ns 300 ns 700 ns Varied from 300 ns 900 ns
-20 ns to
200 ns in
2 ns incr

TWP 700 ns 300 ns 700 ns 300 ns Varied from- 900 ns
minus TWP 20 ns to

300 ns in
2 ns incr

Note's:-	 Cycle time _ 1 µs.	 CS2 =_logic "1",
CSI & MRD = logic "0". 	 Pattern used = galpat.

4
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Timing Conditions

Compare Strobe
(Measured from

Parameter TCSS1 TCSS2 TCSHI TCSH2 Start of Cycle) Comments

TCSS1 Varied from N/A 250 ns N/A 900 ns CS2 = logic 11111

0 ns to
550 ns in
2 ns incr

TCSS2 N/A Va r- ied from N/A 250 ns 900 ns CS1 = logic "0"
0 ns to
550 ns in
2 ns incr

TCSH1 700 ns N/A Varied from N/A 610 ns dS2 = logic "l
0 ns to
250 ns in
2 ns incr

TCSH2 N/A 700 ns N/A Varied from 610. ns CSI = logic "0"
0 ns to
250 ns in
2 ns incr

Notes:	 Cycle time = I µs.
TAS = 400 ns.
TAH = 300 ns.
TDS = 700 ns.
TDH = 300 ns.
TWP = 300 ns.

Patte rn us ed = galpat.
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Timing Conditions

TDOM TDOH2 TDOH3 CommentsParameter

TDOH1 Varied from N/A N/A CS2 = logic "1"
300 ns to VLRD = logic "0"0nsin TWP =200ns2 ns incr TAS = 350 ns

TAH = 450 nsTDOH2 N/A 'Varied from N/A CS1 = logic "0' ,
300 ns to MRD = logic "0" TDS = 550 ns
0 ns in 'TDH_	 = 450 ns
2 ns incr Cycle time = 1 µs

TDOH3 N/A N/A Varied from CS1 = logic 110" Pattern ^= checkerboardns to ,	 "CS2 = logic	 .0 ns in
2 ns incr

Timing Conditions

TDOAl TDOA2 TDOA3 CommentsParameter
TDOA1 Varied from N/A N/A CS2 = logic "I II TWP = 250 ns

(output 0 ns to TAS = 1 µs
enable from 450 ns in TAH = 250 ns
(7SI) 2 ns incr TDS = 1, 25 µs

= 250 nsTDOA2 N/A Varied from N/A CSI = logic "O ff
(output 0 ns to Cycle time = 10 5 µs
enable from 450 ns in Patterp = checkerboard
CS2) 2 ns incr - -- -	 - MRD = logic "0"

TDOA3 N /A N/A Varied from CS1 = logic "0" TWP = 300 ns
(output 0 ns to _	 „CS2 - logic	 1„ TAS = 400 ns
enable 450 ns in TAH = 300 ns
from MRD) 2 ns incr TDS = 700 ns

TDH = 300 ns
Cycle time = 1 µs

- Pattern = checkerboard



Timing Conditions

Read Cycle Write CycleParameter

TRC varied from 80 ns to 450 ns in 8 ns Cycle time = 1 µs
increments TAS = 4.0.0_ns

TRC Compare time = TRC minus 20 ns, TAH = 300 ns
(read cycle time) TDS = 700 ns 

Pattern = diagonal (read only) TDH = 300 ns
TWP = 300 ns

Pattern =Diagonal (write only)

Cycle time = 1 µs TWC varied from 80 ps or
(TWP + TDH + 20 ns)",

TWC Compare time = 900 ns whichever is greater, to 450 ns
(write cycle ._._
time) Pattern = diagonal (read only) TWP and TDH set to the measured-

value for these parameters plus
10 ns

Pattern = Diagonal (write only)

The previously taken values (just prior to this test) of TWP and TDH plus 20 ns.

►1

t
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4	 If the range of values for TWC was exhausted without the functional y

test being passed, TWC and TDH were incremented by 5 ns and the process
was repeated. If after adding 20 ns to TWP and TDH, and after incrementing	 v

through the range of values -for TWC, the functional test still was not passed,
a default value of 1K was recorded for TWC,

3. 3 SCHMOO PLOTS

Schmoo plots determine whether interdependence exists between two
device parameters. They also provide information on the operating range of

w	 the device. Plots were performed on the following parameters:

r

	

	 TWP versus TAS (address setup time)
TWP versus TAH (address hold time)
TWP versus TDS (data setup time)
TWP versus TDH (data hold time).

The following is a description of TWP versus TAS, but it is also a 	 -
general outline of how the schmoo plot tests were performed. The TWP
versus TAS test was performed with the address lines on RZ (return-to-
zero) and RZI. (return-to-one) timing. Refer to Table 5 for test conditions.

. Timing conditions for the .individual schmoo plots are lited in Table 6. Both
TWP and TAS were set to a starting value below their operating range. TAS
was incremented through a range of values until it reached a

TABLE 5. SCHMOO PLOT TEST CONDITIONS

Test
Condition VDD VIH VIL

Output Compare Levels

Logic "1" Threshold -Logic 11 0" 'Threshold

1

2
5V

lOV
4. 9V

9.9V
OV

0V
4V

8V
1 V

1V

-	 Pattern used = skip.

RZI = return to zero, invert (equivalent to return-to-one condition).

RRODUCIBILI'i^Y OF THE
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Timing Conditions

Compare Strobe
(Measured from

Test TAS TAH TAS TDH TWP Start of Cycle)

TWP _ Varied from 250 ns 700 ns 300 ns Varied from 900 ns
versus -10 ns to 20 ns to
TAS 70 ns in 160 ns in

2 ns incr 10 ns incr

TWP >520 ns Varied from 700 ns 300 ns Varied from 600 ns
versus -30 ns to 30 ns to
TAH 10 ns in 180 ns in

2 ns incr 10 ns incr

TWP >520 ns 300 ns Varied from 250 ns Varied from 900 ns
versus -10 ns to 30 ns to
TDS 50 ns in 120 ns in

2 ns incr 10 ns incr

TWP >520 ns 300 ns 700 ns Varied from Varied from 900 ns
versus_ -30 ns to 30 ns to
TDH 30 ns in 120 ns in

2 ns incr 10 ns incr

NOTES:	 Cycle = 1 µs
CS1 & MRD = logic "0".

CS2 = logic "I".
Pattern used = skip.

j



t

t
predetermined stop value. After each increment, a functional test was
performed. If the functional test passed, an asterisk was printed on the plot
indicating that for those values of TWP and TAS the memory functioned
properly. When the stop value for TAS was reached, TWP was incremented
and TAS was reset to its starting value. The process described above was
repeated until TWP reached its predetermined stop value plus one increment.
At this point the test was terminated.

3.4 DATA RETENTION TEST

The data retention test determined if the devices were able to retain
data in the memory array at a reduced supply voltage. A checkerboard
pattern was written into the memory at a supply voltaj a of 11. 5V. All
voltage and timing conditions were well within the operating range for the
device. After the write operation, CSZ was switched to a logic zero level,
disabling the device. Then the rest .of the inputs were also switched to a logic

zero level. The supply voltage was reduced to :. SV. After approximately,
2 seconds, the supply voltage was returned to 11. 5V, all input voltage condi-
tions were reestablished, and the contents of the memory array were read to .
verify data integrity.	 y	 4

3. 5 RISE- AND FALL-TIME TEST

All samples were screened for susceptibility to functional failures,
resulting from slow rise and fall times on the address ;lines. A galpat pattern
was used for this test. Refer to Table 7 for sets of test conditions.

3.6 DC PARAMETRIC TESTS

The following tests were performed in accordance with the test con-
ditions specified in Table 8:

IIL (input low current) 	 VOL1 and VOL2 (output voltage low)

IIH (input high current)	 VOHl and VOH2 (output voltage high)
IDN1 and IDN2 (output sink 	 IC1 to IC4 (quiescent device current)
current)	 IOZ1 to IOZ8 (output leakage current)
IDP1 and IDP2 (output
source current)	 ILPD (power down device current)

3 -9	 l

f
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TABLE 7. RISE- AND FALL-TIME TEST CONDITIONS

Test Condition No, 1 Condition No, 2

VDD 10V 5V

VIH 9. 5V 4. 5V

VIL 0V 0V

Logic "1" threshold level 9V 4V

Logic "0" threshold level 1V 1V

Cycle time 10 µs 10 µs

TWP 200 ns 200 ns

TDH 50 ns 50 nsT AH

TAS
TDS >l µs >1 µs

TR /TF address lines 5 µs 5 µs



(Concluded next page)

Terminal Condition (Pins Not Designated are Open) v
N

A(Q X`= 0 to 7 DI(Y) Y = 0 to 3 DO(Y) Y = 0 to 3 VSS- CSZ MRD US--I MWR VDD I
Meas T

Symbol Note (1) to (7),	 (21) (9),	 (11),	 (13).	 (15) (10).	 (12),	 (14). (16) (8) (17) (18) (19) (20) (22) Term S

VIII A(X) = I mA GND GND A(X) V

VIC1 DI(Y) = 1 mA GND GND DI(Y) V

VIcI GND 1 mA GND 17 V

VIC1 GND I mA GND 18 V

VIC1 GND 1 mA GND 19 V

VIC1 GND 1 mA GND 20 V

VIC2 A(X) = -1 mA GND GND A(X) V

VIC2 DI(Y) _ -1 mA GND GND DI(Y) V

VIC2 GND -1 mA GND 17 V

VIC2 GND -1 mA GND 18 V

VIC2 GND -1 mA GND 19 V

VIC2 '

DI(Y) = IOV

CV, -1 mA GND 20 V

IIL A(X) = OV GND IOV lOV IOV lOV 11. 5V A(X) nA

IIL A(X) = IOV DI(Y) = OV GND IOV lOV lOV lOV 11. SV DI(Y) nA

IIL A(X) - IOV DI(Y) = 10V GND GND lOV lOV lOV 11. 5V 17 nA

HL A(X) = IOV DIM = IOV GND IOV GND lOV lOV 11. 5V 18 nA

IIL AM = IOV DI(Y) = IOV GND IOV 10V GND lOV 11. 5V 19 nA

IIL A(X) = IOV DI(Y) = IOV GND IOV l0V lOV GND 11. SV 20 nA

IIH A(X) = 11. 5V DI(Y) = OV GND GND GND GND GND 11. 5V A(X) nA

IIH
I

A(X) = OV DI(Y) = 11. 5V GND CND GND GND GND 11. 5V DI(Y) nA

IIH
I A(X) = OV DIM = OV GND 11. 5V GND ND 11. 5V 17 nA

IIH A(X) = OV DI(Y) = OV GND GND 11. 5V GND GND 11. 5V 18 nA

IIH A(X) = OV DI(Y) = OV GND GND GND 11. 5V GND 11. 5V 19 nA

IIH
i

A(X) = OV DI(Y) = OV GND GND GND GND 11. SV 11. SV 20 nA

IDN1	 I	 (a) A(X) = OV DI(Y) = OV DO(Y) = 0.4V GND SV GND GND 5V 5V DOM m..A

IDN2	 (a) A(X) = OV DI(Y) = OV DO(Y) = 0. 5V GND IOV GND GND IOV IOV DO(Y) mA

IDPI	 (b) A(X) = OV DI(V) = SV DO(Y) = 4. 6V GND 5V GND GND 5V 5V DO(Y) mA

IDP2	 (b) A(X) = OV DI(Y) = 1 OV DOM = 9. 5V GND IOV GND GND lOV lOV DO(Y) mA

IP

` 4

b

W
1
r
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Terminal Condition (Pins Not Designated are Open) U
N

A(X) X = 0 to 7 DI(Y)	 Y = 0 to 3 DO(Y) Y = 0to 3 VSS CS2 MRD CSI MWR VDD I

(9),	 (11),	 (13),	 (15)t(10).
Meas T

Symbol Note (1) to (7),	 (21) (12),	 (14),	 (16) (8) (17) (18) (19) (20) (ZZ) Term S

VOL1 (a) A(X) = 5V DI(Y) = 0, 8V DO(Y) = 2. 0 mA GND 4. 5V GND GND 5' 5V DO(Y) mV

VOLZ (a) A(X) = 10V DI(Y) = 0.8V DO(Y) = 4, 0 mA GND 9, 5V GND GND 10V IOV DO(Y) mV

VOH1 (b) A(X) = OV DI(Y) = 4.5V DO(Y) = 1. 0 mA GND 4, 5V GND GND 5V 5V DO(Y) V

VOH2 (b) A(X) = OV DI(Y) = 9.5V GND 9. 5V GND GND lOV lOV DO(Y) V

IL1 (a) A(X) = OV DI(Y) = OV GND IOV GND GND 10V 11. 5V 8 µA

IL2 (a) A(X) = IOV DI(Y) = IOV GND IOV GND GND lOV 11. 5V 8 µA

IL3 (b) A(X) = OV
E	

DI(Y) = OV GND IOV GND GND lOV 11. 5V 8 µA

IL4 (b) A(X) = 10V ,	 DI(Y) = 10V GND IOV GND GND lOV 11, 5V 8 µA

IOZ1 (b) A(X) = OV DI(Y) = OV DO(Y) = 11^ 5'V GND 3. 5V GND GND 11. 5V 11. 5V DO(Y) µA

IOZZ (b) A(X) = OV !	 DI(Y) = OV DO(Y) = 11, 5V GND 11. 5V 8V GND 11. 5V 11. 5V DO(Y) µA

IOZ3 (b) A(X) = OV DI(Y) = OV DO(Y) = 11. 5V GND 11. 5V OV j	 8V 11. 5V 11. 5V DO(Y) µA

IOZ4; (b) A(X) = OV DIM = OV DO(Y) = 11, 5V GND 11. 5V i	 OV OV 3, 5V 11. 5V DO(Y) µA j

IOZ5 (b) A(X) = 11. 5V DI(Y) = OV DO(Y) = 11. 5V GND 3. 5V OV OV 11. 5V 11. 5V DO(Y) µA

IOZ6 (b) A(X) = 11. 5V DI(Y) = OV i	 DO(Y) = 11. 5V GND i	 11. 5V 8V OV 11. 5V 11. 5V {. DO(Y) µA

IOZ7 (b) A(X) = 11. 5V I	 DI(Y) = OV DO(Y) = 11.5V GND 11, 5V OV 8V 11. 5V 11, 5V ( DO(Y) µA

IOZ8 (b) A(X) = 11. 5V DI(Y) = OV DO(Y) = 1i, 5V GND 11. 5V OV OV 3. 5V 11.5V i DO(Y) µA

ILPD (c) 22 µA

(a) Write all zeros in memory.

1 1

(b)	 Write all ones in memory,

(c) Power-down test.	 Write checkerboard with VDD = 11, 5V.	 Lower VDD to 1. 8V. All inputs s VDD.	 Measure ILPD,
Return VDD to 11. 5V and read memory (verify contents).

I



The test results are divided into two main groups. The first group
includes the functional tests, AC and DC parametric data, and data retention
test results. Histograms and statistical data were generated from the AC
and DC parametric data (refer to Appendix A). The raw data, which includes
results from the first group, is located in Appendix B. The second group
includes the schmoo plots, which are located in Appendix C.

4.1 SUMMARY, RAW DATA

Out of 35 samples tested, 5 failed 1 or more of the functional tests
(refer to Table 9).	 Of the five samples that failed functional tests, four also
failed to function within the expected operating range for a number of AC
parametric tests (refer to Table 10). 	 The expected operating range for the
individual AC parameters is listed in Table 11. 	 Some of the data that
indicated possible device problems was found on retest to be invalid. 	 The
retest data for these devices is summarized in Table 12.

4.2 SUMMARY, SCHMOO PLOTS

Some of the plots indicate interactions between device parameters
(consult the data in Appendix C).	 Lack of interaction between parameters is

F

indicated by a perfectly rectangular plot. 	 The TAS versus TWP plots show
no sign of interaction.	 These plots indicate that for write pulse widths below
a certain value, the time interval from the address transition to the write'

r
enable high-to-low transition becomes the controlling factor,

E

F^
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Test Temperature
Device Serial Functional

Number Test Number (a ) 250C 200 C -55°C 85°C 1250C

1

2
3 3

4

1

18 2
3

4 ^-

1

2
19 3

4

1

25
2

_3

4

1

2
32 3

4

(a):	 No..	 1 = wide limit functional test (VCC = 1OV).
No.	 2 =, tight limit functional" test (VCC = 10V).
No.	 3 = tight limit functional test, (VCC ,=	 5V).
No. 4 = Data retention test.

Failed functional test

i

,._ .



SN Temp (0C) VCC (Volts) Parameter Data (ns) Comments

TDOA1 >450 Exceeded range
TDOA2 >450

3 -55 4. 5 Failed because
TPDH < 0 of slow address-

access time

25 5.0 TCSS1 >550

TDOA1 >450

-20 4.5 TDOA2 >450

TPDH <0

TAA > 600

TAS2 >300

18 TAH >200

-55 4.5 TCSH1 and 2- >250

TDOA1 and 2 > 450

TDOH1, 2, and 3 < 0

TPDH < 0

85 10.0 TPDH <0

125 10.0 All except TAS2

TDOA1 >450
19 -55 4.5 TDOA2 >450 Exceeded range

25 4.5 TCSS1 and 2

-20 5.0 TCSH1'and 2 g0
32 -55 TDOAl and 2

85 TDOH1 and 2 >300
125

Values exceed range.	 Refer to Table 11 for end-of-range values,



TABLE 11. AC — PARAMETRIC TEST RANGE

Test Start of Range (ns) End of Range (ns) Increment (ns)

TAA 50 600 5
TDS -40 250 2

TDH -20 200 2

TAS1 -40 300 2

TAS2 -40 300 2
TAH -60 200 2

TWP 20 300 2
TCSS1 0 550 2
TCSS2 0 550 2

TDOA1 0 450 2

TDOA2 0 450 2

TDOA3 0 450 2

TDOH1 300 0 -2
TDOH2 300 0 -2

TDOH3 300 0 -2

TPDH 200 0 -2

T RC 80 450 8
TWC 450 8

TCSH1 0 250 2
TCSHZ 0 250 2

= 80 ns or (TWP + TDH + 20 ns),



Data

SN Tem	 °p ( Cj Parameter Pin CommentsOriginal Retest

25 V1C1 CS2 4.96V 2.94V

V1C2 CS2 -4.95V -2.93V

25 TCSH2 0 ns
12 -20 N/A at VDD = 4. 5V,

5. OV, and 10. OV
-55

25 V1C1 CS2 4.96V 2.79V

15 V1C2 CS2 -4.96V -2.81V

85 TDOH1 N/A 0 ns 54 ns at VDD = 10. OV

25

-20 V1C1 CS2 =4.96V =2.8V

-55 V1C2 CS2 =4.96V =-2. 8V

16 85

25 T CSH2 N/A 0 ns 0 at VDD = 4. 5 V,
-20 5. OV, and 10. OV

-55

30 25 V1C1 CS2 5. 01V 3.03V

V1C2 CS2 -4.98V -3.03V

= Data consistent with data for other samples.



5. 0 PATTERN DESCRIPTIONS

s

5, 1 GALPAT (Figure 5)

Write a background of zeros into all memory addresses. Write all
ones into the first reference word. Read the first background word. Read
the reference word. Read the next background word. Read the reference
word. Read the next background word, continuing this sequence until all
background words have been checked. Write the reference word to zero and
write a one into the next reference word. Repeat the process until all words
have been used as reference word. Repeat the entire sequence using a. back-
ground of ones and a test word (for the reference word) of all zeros,

5..2 CHECKERBOARD (Figure 6)

t

	

	 Write alternate (1010) and (0101) into all memory locations while
incrementing the address count from memory location zero to memory
location 255. Read alternate (1010) and (0101) in all memory locations.
Write alternate (0101) and (1010) into all memory locations. Read alternate
(0101) and (1010) in all memory locations,

5.3 DIAGONAL WRITE (Figure 7)
t,

For the purposes of this explanation, address lines AO through A3
are designated as row address lines, and address lines A4 through. A7 are

" 	 designated as column address lines.

Write, zeros into all memory locations. Write ones into all memory

locations where the row and column address are equal,



..^- Tq
.. ^ r . 	x _ „+,r +^•.xerw.^.T^ x	 .:-crx	 s.^ ::	 .,.m._	 ._-....	 _ ,..	 -_.	 ,.	 -	 ..	 - -	 ...	 _	 ..	 ..	 ..... -.	 -.	

I
t

START

XM = 17, YM - 17
t

XB = 0, YB - 0
X = 0,Y =0D	

0,A	
1 i

WRITE BAT
ADDRESS XB`.'B

WRITE D AT
ADDRESS XY

XY-0

YES

JN

XY

 
YES READ D AT

X8 YB ADDRESS XY

NO

READ D AT

' I

ADDRESS XY

s —
READ D AT

r

ADDRESS XBYB

i

NO	 XY

INC XY
XMYM

i

r

WRITE D AT

r.

ADDRESS XBYB
i

XB YB	 NO
INC XBYB

XMYM

i

YES

XB__0, YB=0
' X = O,Y = 0 NO

A=Ur,
D	 15
DEC A

YES

:.. HALT

Figure 5. Galpat flow chart
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L r

F

START

3

XM	 17 YM-17
X	 O, Y	 0
D : 12
A^1

F,"

WRITE D AT
ADRESS XY

i

1

INC XY

_ a WRITE D AT
ADRESS XY

4

XY
INC XY

XMYM	 NO,
}

YES

XY . 0

^. READ D AT
t ti ADRESS XY

INC XY

READ D AT
i:. ADRESS XY

XY	 NO
INC XY

XMY M_ .

YES
V

NO XY^O
A-0 OAS

DEC A

YES,

HALT

Figure 6. Checkerboard flowchart
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	j	 5, 4 DIAGONAL ROW /COLUMN PING-PONG READ (Figure 8)

Read the first word in the diagonal, which becomes the reference word
for the row/column read. Read all the words in the same row as the refer-

"" ence word as follows: Read the reference. word. Read the first background
word in the row. Read the reference word. Read the next background word
in the row. Continue this procedure until all the words in the row have been
read. Repeat the above procedure for all the words that share the same
column as the reference word. Upon completion of reading the column,
select the next word in the diagonal as the reference word and repeat the
entire procedure. The above procedure is repeated until every word in the
diagonal has been selected for the reference word once.

5.5 MODIFIED CHECKERBOARD (Figure 9)

Write alternate (1010) and (0101) into all memory locations while
incrementing the address count from memory locations zero to memory
location 255, -Increment through the memory a second time, reading the
contents of the memory and rewriting the memory at each memory address.
The data written into the memory on the second pass is the same as the-

	

"'	 I
data written on the first pass.

5. 6 SKIP (ROW/COL GALPAT) (Figure 10)

Write a background of zeros. Write all ones into the first reference
word. Only background words which share the same row or the same column
as the reference word are read. Read the first background word in the row.
Read the reference word. Read the next background word in the row, and
continue this sequence until all the background' words in the row have been
checked. Now repeat this process with all the words that share the same
column as the reference word. Write the reference word back t:o zero and
write  one into the next reference word. Repeat the process until, all words
have been used as the reference word. Repeat the entire sequence using a
background of ones and a test word (for the reference word) of all zeros.

j

I
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START

XM = 17, ^^	 17
XY = 0 D
XB = 0, Ye = 0

14

F
READ	 AT ADDRESS XBYB

X	 0

X y	 YES YES
READU AT X.Y	

YES

<

READ5AT
XBYB ADDRESS X XBYB ADDRESSXY

NONO NONO

READ 0 AT
ADDRESSX ]

VE7S

READ D AT

r

Y
ADDRESSXY

READUAT READ U AT
ADDRESS XBYB ADDR ESS XBYB

NO NO^
X	 XM INC X Y=YM INC Y

YES YES

X	 XB

READ15AT
ADDRESS XE,^-B

READB AT
ADDRESS XBYB

Y - 0 XY	 NO
I NC XB

XR;YM

JVES

No[^

INC Y6

S

HALT

Figure 8. Diagonal row column ping pong read flow chart
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_r

r.

y	 k
t,

IrY

I	 k

START

C'
i

XM - 17, YM	 17XY=0

r.

D.12

WRITE D AT
ADRESS XY

INC XY

WRITE D AT
ADRESS XY

XY	 NO NOTE: CHECKERBOARD MODIFIED
FOR (TPDH) OUTPUT DISABLE

XMYM
INC XY TIME TEST.

i

l-
YES

XY-0
_i

t

READ/WRITE D
AT ADRESS XY

INC XY

^.
READ/WRITE D

AT ADRESS XY

XY

INC XYXMYM
;

HALT

Figure 9. Modified checkerboard flowchart
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WRITE ISATSTART ADDRESS XBYB
[tt
F X _ 0

NOXY a
X - 0, Y = 0 XBYB
XB = 0, YB = 0 INC X
XM = 17, YM = 17

10, A = 1 YES
Y
F READ D AT READ b AT NO
! ADDRESS XY ADDRESS XY -

WRITE D AT
ADDRESS XY X,

READS AT ADDRESS XBYB =XM

XY X = XB YES
YES XY = 0 Y	 p

YMYM

NO
i

INC XY NO	 XY

XBYB

YES INC Y

READ D AT READ D Af'
ADDRESS XY	 ADDRESS XY NO

i
y

READ D AT ADDRESS XBYB
i. YM
e _I

Y ES

i
Y =YB

,.
WRITE D AT
ADDRESS XBYB

INC XBYB NO	 BYB
XY = XBYB MY

YES

XY=0 NO	 A
DEC A	 =D	 = 17:. 0

YES

HALT

Figure 10. Skip (row/col galpat) flow chart
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COMPOI ENTS DEPARTMENT TAA AT VCCm4.3V	 28 SEP 78

TEND - ?	 _ 33C	 20C	 23C	 95C	 1

ur+ l m Carl I= 	 c	 of 	 0
0 OF CELLS	 188

c	 4 2	 4	 6 2	 4	 6

CELL SIZE	 6.8fi
FRED. OF OCCURRENCE' -

READINGS:	 33
MAXIMUM	 383.81
MEAN :	278.3N

3434
.0N	 4BN
2N .4N

34
403. 81
236.81

34
428.81
263.51rINIMLIM	 173, 8N : 441	 .8M	 1 185.6m  63.51Hn	 ^:Tl7.OEV.°	 89.681 83:121	 61.68N 49.861 46.671

F
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COPIPC1NENTS DEPARTMENT

TEW -? -55C
w ON

450 ON

400. ON

350.ON

300.8N

250 ON

Lc^2OO.ON

150.0N

100 8N

50 00N

0.000 ---z - ^-
2	 4

# OF CELLS	 180
CELL SIZE	 5.000N

READ 1 W&S : 34
MAX I "JM : 400 ON
ME 04 213 7N
MINIMUM 140 ON
TD.DEV. 59.38N

TAA AT VCC-5.OV	 20 SEP 78

-20C	 25C	 85C	 125C

ya

'., .1

2 4

34
370 ON
217 8N
150. ON
50.26H

2 4	 2
=REQ. OF OCCURRENCE

34	 34
330 ON	 310. ON
216.2N	 215 7N
160 ON	 160.ON
40.00N	 34.38N

4	 2	 4

34
325 ON
225 6H
175. ON
32.70H

A-2
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28 SEP 78

123C

COMPONENTS DEPARTMENT

TEM - >	 33C
206 ON

1SB. ON

160.8N

140. ON

128.04

108.04 L
88 ow

48

:?e . a

mWON
DATA ED I TED S	 18
• OF CELLS 188
CELL SIZE 2.8884

READ I HGS : 34
MAXIMUM : 93.00N
MEAN : 73.894
MINIMM : 60.084
STD.DEV.- 8.6184

TAA AT VCCN18.8U

- 28C	 23C
	

83C

s	 1® 3	 is 3	 18
F'REA .	 OF

34 34 34
AN
^

65

^f BN
i

. r.
94.41H

8.766N 8.871N 12.784

i^
T

9

s 18

33
125.ON
102.9N
98.884
9.5234

f	 A-3
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34
44 00N
25.76N
18 00N
5.758H

34
38.08N
23 12N
16 80N
4.676N

33
40 00N
24 06N
16.08N
5.208N

34
38 09N
24 12N
16 00H
4.61,.9N

f ,	 1

COMP(A4ENTS DEPARTMENT

TEPID - ;r	 -- 55C
7N 00W

63 00H

56 Ow

49 OOH

42 OOH

35 Ow

28 0®N

21 . OOH

14 OW

7.0004

0.000

DATA EDITED
N OF CELLS 180
CELL SIZE 700.0P

PFNDINGS :	34
MW. I MUM	 58.00N
MELON	 31.76N
MIHIMUM	 20.60N
PTO DEV	 8.482N

TDS AT VCC-4 5V
	

20 SEP 79

-20C	 25C
	

85C
	 1250

^f

S 10	 S 18	 5 18	 3 10	 5 18
FRED OF OCCURRENCE

A-4



COMPONENTS DEPARTMENT	
TOS AT VCCi3 OV
	

20 SEP 78

TEMP -;>	 — SSC	 — 29C	 25C	 85C	 1250
50 90N

45 OW

40. GON

3n am

39.8w,

25 PAN

28

15. am

18 0&

5. am

8.008

3	 10
it OF CELLS 100
CELL SIZE 308.0P

READ I FIGS :	 34
MAXI"	 48.00
MEAN : 	23.29N
MINIMUM;	 16.80N
STD.OEV. : 	 5.323N

R FpitOU 
UClB Lrjly

ORIGh^ A1, PAGE IS p R E

3 10	 3	 l0 3	 18 3	 10
FWQ . OF OCCURRENCE

34 3432.
39 o@^w 32.O M 32. ^20,24H 1. 19.76N 20.a6N

14.88N 14.80N 14.00N 14.09N
4.023N 3.349N 3.886N 3.892N
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'COMPONENTS DEPARTMENT	 TOS AT UCC-10 OV
	 20 SEP 7':?

EMW	 55C
	 -20C	 283C
	

85C	 12 r

8 OON

16. efem

14. 00H

12 OW

10 @ON

000H

6 0001

4 OOOH

2 0001

0.660

DATA EDITED
	

20	 20	 20	 20	 20
* OF CELLS 100
	

FREQ. OF OCCURRENCE
CELL S I ZE	 200, OP

PEkfj I t 4r 	 34
	

34
	

34
	

34
	

3^^

MAX I mum	 10 OOH
	

10.061
	

10 OON
	

12. OON
ME HH -	 7 588N
	

7 471N
	

8 059N
	

8 235N
tlif4i MUM :	 F, 000 ► 4
	

6.000N
	

6.000N
	

8 OOON
^D T D. DE V	 357 3P
	

895 6P
	

600. 2P
	

654 1 P

'21

A-6



I 1., 

4

A.

20 SEP 78

85C	 1250

COMPONENTS DEPARTMENT	 TDH AT VCC-4.50

TEMP -, 	 - 55C	 -20C	 25C
30 OON

27 eOH -

24 OM -

21.00N -

Is.

195

9 aaw

r-, OWN

3.

0 irw

L
v-4

T
r

'Y
A'C

is Is to to
f OF Ca LS 100 FREQ. OF OM OMEHCE
CELL c I 2E 300. OP

AD I W.-S : 34 34 34 34 34
mi ix I P%Al - 12 - WN 12.00N 16, GON 18.00N 20.00H
MEAN : 7 529H 9.118N 11.24N 13 86N 14.59N
MINI" 6 000H 6 000H 8.000N lo.ow 12.00N
STO DEV I 482N 1.493H 1.634N 2.044N 2.285N

A-7



20 CEP 78

125(-

_ 01-1P ONENTS DEPARTMENT

TEMP - • — 55r_
*1 0- ON

27 00N

24.00N

21 000

l8 88N

15 90N

12.00N

9 000N

F 09ION

J OWN

0 000

10	 20
>	 OF CELLS	 Iee
CELL SIZE	 309 OP

READ INiS 34
mW-: I MUM : 10 @0N
ME"N 7 824N
M I N I M,1 2M 6.000N
:Jfj DE'J. 1.141N

TDH AT VCC=5.0O
— 20C	 25C	 85C

10 20	 10 20	 10 20
FREQ OF OCCURRENCE

34	 34	 ?4
12 00N	 14 00114	 16 00N
9 118N	 10.82N	 12 71N
8.000N	 8 09014	 10.001N
1.225N	 1.403N	 1 548N

r- --"--i
102•

34
20.00t 4
14 . 35H
1 5
2 l l t•f ^

A-8

3

s	 ^._	 ^ y	 _	 =,.•sue___



18 20 30 10 20 30 10 20 30 10 28 313
FREQ. OF OCCURRENCE

34	 34	 34
16.00N	 1611.00N	 18 00N

8e000N	 18.80N	 12.00N
1.182N	 1.237N	 1.324N

33
20.00N
14.12N

12.80N

1 495N

-s-form—

COMPONENTS DEPARTMENT	 TDN AT UCC• 18 OVr

TEMP - i	 - 35C	 -- 20C	 25C

20 SEP 78

85C
	

1250

3e ow

27 OW

24 06N

21 . aw

f

T

` 18 MH

^e

15 00N

12. 001
T

9.000N

6.0000

3. OM

0.000
DATA EDITED 10 20	 38
* OF CELLS 108
CELL SIZE 388.8P

s

WE A13 I NGS : 34
—.	 MAX 1. F°I1114 14.08N

1EAH 9.329N
MINIMUM : 8.000N
STD DEV . 1 212H

.a)

MYRODUCMIT .rry OIr THE
ORIGINAL PAC t; 1S POUR

A-9



20 SEP 78

121,r-

i

TAS1 AT VCC=4 5U

— 20C	 25C

i IOINP&IENTS DEPARTMENT

READ I t4GS	 32
MAXIMUM	 36 00N
MEAN	 15. 8f3N
M I t t I MIJM	 10.00N
STD DEU	 5.679H

10	 10	 10	 i0
FREQ. OF OCCURRENCE

34 34
18 00N 10.00N
13 00N 7 941N
8.000N 4 000N
3.20ON 1.516N

TEMP - .	 — 55C
5e 0AN

45 @ON

40 010H

35.00N

.30 130N

25 00"

20.00N

15. A011

10 OOH

5.000N

0.600
DATA EDITED	 10
* OF CELLS	 100
CELL SIZE	 500 op

85C

34
42.00N
18 00N
12.90N
6. OWN

34
8 000H
5 235H
2. 000t 1
1 . °47t1

A-10



♦1
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COMPONENTS DEPARTMENT	 TASI AT UCC-5.8V
	 20 SEP 79,

TFrip -:1 	— 53C	 -- 29C	 2x
	

aw
	

1250

.5" trom

27 eA)N

24. 8811

.e I - kA3H

18 OKH

15 be"

12 - ow

9. OW4

6. MON

3 060H

8.888
10	 20• OF CELLS 180

CELL S I ZE 300, OP

READINGS : 34
MAX IMUM : 18. 08N
MF$^4 : 10.53N
MINIMUM 8.086N

STD DEV. 2 62ON

Is 29	 is 20	 10 20
	

10 20
FREQ. OF OCCURRENCE

34	 34	 34
	

34
20 ow	 14.99N	 10.00N

	
8 00W

12.88H	 113 .41N	 7.412N
	

5 059H
S. OWN	 is 800N	 4.000N 	2 OOON
2-567N	 2.076N	 I - 1058H

	
1. 722N

A-11



COMPI?NENTS DEPART

10 98N	 -----	 - _

4	 T
8 LVON	 I

.0a6W

6 000N

4 . 0001

3. 0®01

2 000N

1.0001 -

DATA EDITED	 28	 20	 20	 20	 2E^
4 OF DELLS 100	 FREQ OF OCCURRENCE
CELL SIZE	 100.0P

READINGS	 34	 34	 34	 34	 33
MA/ I MUM	 6 0001	 6.800N 	 6 OOON	 6 000N	 6 00014
MEAN	 4 059N	 4 05yN	 4.059N	 4 118N	 4 i^1N
M I t 1 I MUM	 4 OOON	 4 OOON	 4 OWN	 4 800N	 4.000t 1
PTO DE I.J	 343 . eP	 343 9P	 343.0P	 477.7P	 4A4 . ^F'

A-12



COMPOWNTS DEPARTMENT TAS2	 AT VCC-4 NJ

TEMP - — 33C — 20L 25C
3w. ON

270. ON

240.8N

210 ON

186 ON

150 ON

^

1

j

20 

. 

ON

0 WH

69H68	 ^

30 .SON

e IJRW0

20 SEP 76

8SC	 123C

I

r
DATA EDITED	 2	 4	 6	 2	 4	 6	 2	 4	 6	 2	 4	 6	 2	 4	 6
s OF CELLS	 leg 	FREG	 01 = OCCURRENCE
CELL SIZE	 3. OW
READINGS;	 33	 34	 34	 34	 34
MAXIMUM	 284.aN	 278.0N	 242 ON	 226.0N	 234.W
MEAN = 	126.2N	 130.2N	 128 2N	 128.4N	 134. 1N
MINIMUM	 84 00N	 80-ow	 96.SON	 98.00N	 104 ON
c.TD.DEV	 37.82N	 40.21N	 32.87N	 28.12N	 26 53N

REPRODITCIBII,ITY OF THE
ORIGINAL PAGE I$ P(X)R

A-13



I- OMPG -VENTS DEPARTMENT

EMF - .>	 — 55C
2c0 kin

1 of ciFl

170- ON

154 AN

132 ON

110 ON

88 9HN

66 00N

4 4 00H

22 itM

0 0®0

* OF CELLS 100
CELL SIZE 2.200N

TAS2 AT UCCs5.0V	 20 SEP 7P:

20C	 25C	 85C	 125C

5	 5	 5	 5	 5
FRED. OF OCCURRENCE

READ IMGS 34 34 34 34 34
MAY Imum 214 ON 194 ON 184. ON 178.0N 182 EIN
NEW 101 2tq 102.8N 105 3N 109.2N 116	 9t I
M I N I MUM 70 00N 74 00N 62.00N 88 00N 96 00ti
STD DEV 30 83N 26.12N 23.08N 20 40N 1a 2:4N

A- 14



it

ll

L'
i

1.

I

CCVIPUNENTS DEPARTMENT

TEMP - >	 -- 55C
tm "m

t NH8k

64. 86N

56. L 
^I*i

48. OW

40 OOH

32. OOH

24.8OH

16 MH

8 "em

®.888

T462 AT UCC-10 . W
	

20 SEP 78

- 29C	 25C
	

85C	 1250

S	 1R
0 OF CELLS 188
CELL SIZE 800.6P

READINGS , 34
MAX I MUM : 60.09N
ME-M 39 12N
MINIMUM : 32.00+4
^TD.DEV. 6.134N

5 18	 5	 l0 5	 10
FRED. OF OCCURRENCE

34 34 34
62.90H 64 OW W OWN
42.82N 4 70 . 94N 53.76N
34. SON 441.00N 44.08N
5.931N 5.1195N 6.046N

5	 1E

34
72.0HN
60 88<-4
50.00N
6.153N

A-15
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TAH AT VCC-4 5V	 20 SEP 78

— 20C	 25C	 85C	 125,

10 10 10
FREQ. OF OCCURRENCE

34 34 34
— 10.00N — 12.08N — 12.09N
— 17.29H —18 00N —17.76N
— 26 00N — 28.08N —26 00N

3 58ON 3.375N 3.182N

10

34
— 12 00H
— 17 88H
—28 000.4

3.44414

♦ I

COMPONENTS DEPARTMENT

TEMP —	 — 55C

0 N90

—3 IDOON

—6 GOON

— 9.006N

— 12.88N

— 15 00N

—18.0m

68N

—24 00N

—27.00N

— 38.00N
DATA EDITED	 10

M OF CELLS	 180
CELL SIZE	 300 0P

FcEAD I NGS :	 33
MAX I tM-JM :	 —12 001N
MEAN	 —17 76H
MINIMUM=	 —28.00N
STD DEV .	 3 767N

A-16



u

.1

CC11PtNIENTS DEPARTME-4T

TEMP - ^	 - 55C
0 098

-3 000H

-6. 000H

-9.68wi

-12.1

-15 Ew
D

-18.00N

-24 OM

-27.. 8H

-30.0011

TAH AT VCC•5.OU
	 20 SEP 78

-- 20C	 25C
	

85C
	

125r-

t o i8 i8 is 10

0 OF CELLS 100 FREQ. OF OCCURRENCE
CELL SIZE 308.OP

REAOIHGS : 34 34 34 34 34
44XIMUM : -i s OW -10.00N -10.00H -10.00N -10.99N
MEAN = -13 47H -13.39H -14.24N -14.53H -15.41N
MINIMUM; -20.00N -20.00N -22.00N -22.00N -24.00H
STD DEV. 2.711N 2.641N 2.775N 2.665H 3.135N

f -,
REPRODUCIBILITY OF T119
ORIGINAL PAGE IS POOR,

A-17



20 SEP 78

125G

TAN AT VCC -10.0V

— 20C	 25C 85C

CQMF"'0r*-NTS DEPARTMENT

T E MP - — 55C
0 090

—2 000H

— 4 CUMN

— 6.000N

—8 WON

--10 OW

— 12 09N

--14 OW

— 16.90N

— 18.00N

—20.00N
DATA EDITED 10	 20
N OF CELL	 100
CELL SIZE	 208 OP

PEAR I NGS : 34
MAX I M".)m —2 . 000N
MEAN —2 353N
M I N I MI JM —4 . 000N
caTD DE IJ 773 9P

18	 20 10	 20 10	 20 10	 20
FREQ	 OF OCCURRENCE

34 34 34 33
-2 000" -2.008N -2. OWN -2 ©OON
-2.647N -3.471N -3.706N -4 909N
-4.000N -6.000N -8.080N - 10.00N
949.7P 1.237N 1.488N 1.876N

A-18
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5
# OF CELLS	 160
CF-L.L S I ZE	 I

T b^ : 34
K44X I P%11 = 126 ON
ll 
-
:14.4.t	 - 76. BON

MINIMM : 50. 88NOOH
Sr- TO . DEV. 14.73N

3
FRILQ. OF OM RRENCE

34 34 34
112.8N I as, am 110 W
73.88N 79.71N W. 47H
56. OON 54. OW 62.88K
11 64N 9.57IN 10.27N

34
114. ON
85.12N
64 . 00N
18.71 N

; *1

1	 3

(-O"F0l 4TS DEPWTMENT
	

TWP AT VrC-4.511	
20 SEP 78

— 28C	 25C	 125C

Li

i -*A" on

104. ON

7e. ow

65 . of

52.M

39. (mil

26.Ot*4

13. OON

Laovtzmma

A - i9



5 5 5
FREQ. OF OCCURRENCE

34 34 34
92 OW 86 00N 96.00N
62 12N 61.47N 71, OW
46.00N 48.00N 54.00N
8.752N 7 648H 8.644N

5

34
100 ON
75. 82Fd
58 .000
9 0044

Fr '^`

i^

+-OMPONENTS DEPARTMENT	 TWP AT VCCn5.0V
	 20 SEP 78

TEMP -	 — 55C
	

— 28C	 25C	 85C
	

125r-

I IV. ON

94 00N

88 08N

? r .801'1

55 AEON

44 08N

33 OBhi

22 WN

I I 00N

0.000
3

M OF CELLS 100
CELL SIZE 1.18W

DEAD I NIGS : 34
MAXIMUM; 94 OWi

63 59N
MINI M+JM 44 .00N
STD	 DE 1.) . 9 519N

A-20
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R.F,P RpDUCig l' ,M OF 'I'Ii I;

ORIGINAL PAGE IS POOR

x

A-21

3

1

i

^I

st,

1	 COMPONENTS IJUARTWJ4 f
l_.1

Tr-^V	 — 55C

54 8®N

i 4-8. OW

4,2. ON

36. SW

30.@8W	 --

24.0

i Fl. ow

12.69N

eosN

8.800	 --- --- --r---

TWP AT VCC• 10 @V
	 20 SEP 78

-• 20C	 25C
	

85C	 1250

.VTA EDITED 18
0 OF CELLS 100
CELL S I ZL 680.0P

READI NGS : 34
MAX I PUM = 38 . WN
MF_W 31 -94N
M I N I M1aJN 26.OeN
STD.DEV. - 2. 628N

	

l8	 18	 10
FREQ. OF 0[XX1Rt	 :

	34	 34	 34

	

25.E	 .^	 34.001

	

2.56IN	 2.785N	 3.482N

lA

33
54. SON
44.06N
36.08N
3.857N

1



s

20 REF 78

85C	 125(-

COMPONE NTS DEPARTMENT TCSS1 AT	 UCC-4 50

TEMP - 15C - 20C 25C
-W ON

461.0N

^^4^4 ON

363. ON

344. ON

305 BN

266.0N

227. ON

188 ON

149. ON

0 ON
2 4 6	 2 4 6	 2 4 6

	
2 4 6

FREQ OF OCCURRENCE

11	 -r---1---r
DATA EDITED	 2	 4	 6
M OF CELLS	 100
CELL SIZE	 3 900N

PEAOINGS ! 	33
MAX I MMJM	 484.01N
MEAN
 IN
	 1 84 4N

ÂII MUM	 114 .0N
<TO DE 1 )	 81.89N

33
402. ON
179.6N
122 ON
62.47N

33
432.8N
184 6N
128. ON
63.77N

32
232. ON
171 ON
132. ON
23 65N

33
246. ON
179 9N
14©. Ot I
24 _^Af 1

A-22
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5 1	 A

CWOMENTS DEPARTMENT

TEMP	 55C

2'33 ON

216, ON

199 ON

182.84

165. ON

148.84

114.8N

97 68H
t.

as - em

TCSSl AT UCC=5.8V
	 20 SEP 78

— 2K	 25C
	

85C	 125r-

DATA EDITED 2
*OF CELLS 100
CELL SIZE 1.7884

READ I HGS 33
MAXI"-. 230,8N
MEAN 135.4N
MINIMUM 98-884
STD DEQ. 25 874

2 4
F

33
296. ON
138 - r
104. m
21.764

2 4	 2 4
WEV. OF OMgRfHM

31	 33
186.9m	 196
140 9H	 14 7 OONH

211.9H	 116.ON
16 38H	 17.74N

2	 4

33
294 - ON
155. SN
124. WJ
18 48H

A-23

All



T. ^T
10 5 18	 5 10	 5 18	 5	 10

FRED. OF OCCURRENCE

0088N78 84.99N  94 .00ON 102 ON
63 35H 68.91N 75.12N 82 06N
54.00N 58.00N 62.00N 68 ONN
5.757N 6.406N 7 694N S	 55111

J f.
I

3	 ^

1,	 I

TCSS1 AT VCC-18 OV	 29 REF' 78

— 20C	 25C	 85C	 125C

!'JriPONENTS DEPARTMENT

"E ►'1F	 - • — 55C
120. OH

112 ON

104. OH

yb t^ON

88 OON

8© OON

72.89N

64 WN

56 ow

48 OPJN

40. (W
DATA EDITED 5
M OF CELLS 100
CELL SIZE 8OO OP

READ I W&S : 34
MAXIMUM 76 00N

59 41H
MINIMUM 50 80N
STD DEV. 5 732N

A-24



u
u

CONP0NENTS DEPARTMENT

TEMP -	 53C
500 . ON

461. ON

42.2. ON

383 ON

344. ON

266.SN

M. GIN

Be1 ON

149. t'N

11O.8N

TCS92 AT VCCM . 5V
	 20 SEP 78

- ZK	 23C	 m
	

1250

t-

DATA ED I TEDt 2 4
• OF CELLS 100
CELL SIZE 3.98>0!1

REAOIHGS . 33
MAXIMUM : 480. a1
MEAN 196 5H
MINIMUM= 114. ON
STD DEV. 82 964

2 4

33
3". am

120
60.38N

2 4	 2
W9. OF GM RIRENCE

33	 33
294.86	 226.ON
177.7N	 168.7N
126.84	 130.04
43.39N	 24.85N

2 4

33
244.ON
176 1N
136. ON
24.84N

R,F,pft6D 
LCPaGE

I ̂  SRI;

oiaw A

A-25



f

•1

i

OMFONENTS DEPARTMENT	 TCSS2 AT VCC-5.0V 	 &J6 SEP 78

TEMF' -	 - 55C	 - 20C	 25C	 85C	 1255-
2fV.ON

2451 ON

232". ON

213. ON

1-94.eN

175 ON

156. ON

137. ON

118. am

99 9®N

80. Ow
DATA EDITED 2 4	 6 2	 4 6	 2	 4 6	 2	 4 6	 2	 4
N OF CELLS	 100 FREQ. OF OCCURRENCE
CELL SIZE	 1.900N

PEW INGS 33 33 32 33 33
MAX I t•tUM 232 ON 222 ON 214 ON 194 ON 199.0N
MEAN 136.8N 137.6N 14Q 9N 144 1N 152 3H
MINIMUM- 96 00N 102.ON 108 ON 114 ON 122 OH
STD DEV. 31 03N 25.22N 20 4ON 17.36N 17	 53t1

A-26



1

COMPOH"TS DEPARTMENT

TEMP -	 - S'SC
118.8N	 —

102 ON

94 80N

86.80N

78.90N

!78.m"

62. OM

54 . OW

46. SON

38 WIl

30. am

TCSS2 AT VCC•10.OV
	 20 SEP 78

- 2Cv	 2SC	 85C
	

I23C

.l

;;-7y

DATA EDITED 3	 18 3	 16 S	 i0 5	 10
0 OF CELLS 108 F WQ . OF OCCURRENCE
CELL S I ZE 998.8P

READIMGS : 34 34 34 34
PWX I MUM : 100. ON 102.05 180.0N 92 0AN
P}EAN - 58.88N 62 " 82N 67 53H 73. 004
M I N I MIA'1 : 48 OON 52 owl, 56. BON 68, 00N
STO . UEV . S. 947H S	 91911•' 8.315N 7 584N

5 10

33
100. ON
79.45H
66.00N
S. 251N

A-27
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X11

-')MPS-►NENT3 DEPARTMENT	 TCSN1 AT VCC-4
TEMP - ?	 - 55C	 - 20C	 25C

}30 OON -r--

MN

64 . WN

59 OON

52 08N

45 OON

38. OW

31 OM

24. OW

17.00N

10. OON
DATA EDITED
M OF CELLS 100
CELL SIZE	 00 0P

5	 S	 5	 5	 5
FREQ. OF OCCURRENCE

FEADIMGS 32
MAX I MUM 74 08N
MENN 44 31N
r1 I t I MUM : 32 00N
STD UP) . 7 495H

33
58 00N
38.30N
28 OON
5.961N

33
62 @8N
41.03N
32. OON
7 536N

33
70 00N
50.61N
38.00N
7.357N

33
74 00t-4
53 Cjat t
33 06H
7 5a2-1 t 1

A-28



'93

^j

e

j	 COMPONENTS DEPARTMENT	 2A SEP 78
4.1	

TCSFb I AT VCC^S . 0V

TEMP -	 — 55C	 — 20C	 zx	 615C	 12SC

	

70 am	 ----

58. OM
1

52 . a
4

l	 a

34 .6M

n

22 OM

4

16 E

Q

MB

Q

N

^
E ^ VVI1

DATA EDITED S	 1@ 3 1•	 3 10	 3 lA	 5	 1d
0 OF CELLS 100 FRE® . OF OM RREHCE
CELL SIZE 608.8P

REA6INGS : 33
UN VaH

33 33
4MAX I M M : 68 .00N 48. 54 62. MH 64.00H
MEAN- 36.73N 33.15H 36

^
45.15N 47.45N

M I N I MUM : 24.00N 24. ftN 30 . 32 00N 34.0EN
STD DEV 6 855N 4.665H 6.347H 6.084N 6.251N

REPRODUCIBfUN OF THE
ORIGINAL PAGE IS POOR

A-29
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20 SEP '8

125c
TCSH1 AT UCC=10 OV

— 20C	 25C	 85(--'

1
2020	 10 20	 18 20	 10

FREQ. OF OCCURRENCE
10 20

CrIPIPUWNTS DEPARTMENT

TEMP -,>	 — 55C

440 9AN

36 00N

32 00H

28 ow

24 088

20 00N

16 OOH

12 WN

8 998N

4 OOW

9.000 -T

DATA EDITED	 10
# OF CELLS	 108
CELL SIZE	 400 OP

READ I HGS 34 34 34 34 33
MAX I "-)m : 24 09N 26.000 38 . OM 34 00N 36 001
MEAN 20 94N 21.53H 23.24H 27.59H 28.91H
M I t 1 I "U" • 12.80N 10.00N 14.00N 14 00N 14 OW 4
STD GEO 2.044N 2.313N 3.482N 3.611N 3. '4^t^

A-30
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CCVIPDW.HTS DEPARTMENT 	 TCSH2 V VCCu4-5V
I* EMP - >	 - 55C

	
- 20C	 25C

ow Von

7"3 0 w

66. OOH

59. am

52 WN

45.. OW

38. OOH

31 . 0,'*%

24.80N

17.O N

10 Mau

DATA EDITED 5	 to 5 Is
	

5 is	 5 to	 5	 10
0 OF CELLS	 tee FREQ. OF OM FJWIXE
CELL SIZE	 ?89. OP

READIHGS 30 31 31
66.3w

33 33
MAXIMM : 78. SON 58 - OOH 76.OSH 78.00N
pf'C"! 46.27H 40-13H 42. t-*4-N 53.70N 56 443N
MINIMUM . 28.00N 30 W 32.00-.4 38.90N 40.00N
':OTO. DEV. 10 19N 5.214N 7.189H 7.536H 7.682N

A-31



A-32
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p

COMPONENTS DEPARTMENT

TEIP	 - - 55C
76 90N

6 4 8HN

58 08N

52. OW

46.0%

4© A8N

34.00H

28. OOH

22 W1

16.60N

10.90N
DATA EDITED 5	 10
0 OF CELLS 100
CELL SIZE 688 BP

READINGS : 31
MAXIMUM 62 8@N
ME (411 37 61N

20109N
MTf4IMUM

TCSM2 AT UCC-5 0u
	 26 SEP 78

- 20C	 25C	 85C
	

125C

n !

--"T-
5 10	 5	 18 S	 10

FREQ. OF OCCURRENCE

31
56.3@8N 66. OON

34 26H 37 42H 47 45N
26.00N 28.00N 34 00N
4 187N 5.870N 6.369N

S	 10

33
68 OON
49. S44ti

OON
6 . '75t1



1 0 ze

34
34 88H
27.
14.00N
3.348N

20 SEP 78

1250

in dn

33
36. OW
8
14.00N
3.700N

C&IPOH"TS DEPARTMENT

TEMP -	 - 55C

40 08N
f	 L

36 e@N

3c. 0eN

28. SON

24 . NN

20. 0m

16.8^FiN

12 am

8.ee0N

4-d08N

0.8m
DATA EDITED 10	 20
! OF CELLS	 1010
CELL SIZE	 4M eP

READING..c
MAX I MIUM ' 24 ®0N
MEAN 18.94N
MINIMUM; 12.80H
STD . DVJ .: 2.590N

TCSH2 AT UCC-10.0U

- 20C	 25C

10 28	 l8 28
FREQ. OF

32	 32
24 . 00N	 28.E
20.12N	 21.85N
10.00N	 14,80N
2.486N	 2.6371

I

REPRODUCIBILITY OF THE
OItIGIAiAL PAGE IS POOR
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2 4	 2	 4	 2
	

4	 2	 4
FRED. OF OCCURRENCE

'1 d

COMPONENTS DEPARTMENT

EPtP	 - - 55C

580.

536. ON

492. ON

448. ON

404. ON

36© ON

316. ON

272 ON

228 ON --

184. ON

140. ON -T
DATA ED I TED 2 4
# OF CELLS	 100
CELL SIZE	 4.400N

READINGS : 30
MAX I MUM 366 ON
MEW4 246,5N
MINIMUM 166 ON
STD.OEU 49.94N

TDOA1 AT UCC-4.5U	 26 SEP 78

- 20C	 25C	 85C	 125

43430N 414 ON 38430N
252.3N 252.8N 250.8N
168.8N 176.0N 184.ON
60.18N 55.15N 46 37N

33
408 ©t 4

266 -N
198 ON
45 2t^

A-34



R

F

COMPONENTS UEPaRTt' NT

TEMP	 15SC

TDOA1 AT VCC=5.8V

-- 28C	 25C

20 SEP 78

83C	 1230

3S3.ON

326. eH

2". ON

272. ON

243 ON

218. ON

191. am

164 ON

137.0M

118. ON
DATA EDITED 2	 4
i OF CM—LS	 186
CELL SIZE	 2.7666

READ IWZ : 33
MAX I M1. •9 : 364. ON
MEAN 204.3N
MINIMUM : 136.6N
STD.DEV 32.084

t

2 4	 2	 4 2	 4
FREQ. OF OCGURN404C'E

33 33 33
342.8N 318.84 396.8N
286.8N 218.84 215.9N
144.84 152.ONd 164.8N
43.764 38.714 33.73N

2 4

33
328 AN
236.74
178. ON
33.7ON

a

A-35



1

20 SEP 'r

1250

J

33
134 011
114 IN
98 00H
10 33ti

COMFONENTS DEPARTMENT

TE' • iP	 — 55C
158 8N

140 ON

130.ON

120. ON

I I@. oti

100. ON

90.a6N

88.80N

70

60 00N

50 09N

DATA EDITED	 S
* OF CELLS 188
CELL SIZE 1 008N

READINGS-	 34
MAXI mum	 104.0N
NFAN	 83.76N
MINIMUM 	 70 00N
STD ClE l 1	 7 182N

TDOA1 AT VCCs10.0V

-- 20C	 25C	 85C

S	 S	 5
FREQ. OF OCCURRENCE

110 ON	 11434et^	 12230N
87.47N	 93.71N	 183.6N
74 00N	 82.00N	 90.00N
8 096N	 8.879N	 9.741N

A-36



COMPt^ENTS DEPARTnENT 1*4-'C *4, 51,	 29 SEP 78TDOA2 AT
TEMP	 55c	 — 28C	 zx	 85C	 125C

463. ON -

430.8N -

395. ON -

360. 8N -

325.8N

290. ON

255. ON

220 ON

185. ON

158 8N I	 T	 --I	 I	 I	 I	 I	 I	 1	 5	 6

DATA EDITED	 2	 4	 6	 2	 4	 6	 2	 4	 6	 2	 4	 6	 2	 4	 6
# OF CELLS	 100	 FREQ. OF OCCLW,'REMM
CELL SIZE	 3. 5 W

READINGS :	30	 32	 33	 33	 33
MAXIMUM :	 364 ON	 432.9N	 410.9N	 38e.8N	 406.ON
MEAN	 247 4H	 252 - FN	 251-6N	 248.1N	 262.8N
MINIMUM-	 162.ON	 166.,aH	 172.8H	 188 . eN	 194.ON
STD DEV.	 51-68N	 61.53H	 55,49H	 45.80N	 45.68t 4

cm

W=

c1h.

—f
El 

co
r—

REPRODUCIBILITY OF THIIJ
ORIGINAL PAGE IS Pooit	

A-37



COMFOHENTS DEPARTMENT	 TDOA2 AT UCC=5 OV
	 20 5-EP 78

TEMP -	 - 35C	 - 20C	 25C
	

85C	 1250
496 8N

37"2 ON

344 ON

316 ON

288 ON

260 AN

232. ON

204 ON

176 ON

148. ON

120.68
DATA EDITED	 2
	 4	 2	 4	 2	 4	 2	 4	 2

M OF CELLS 100
	

FREQ. OF OCCll:E
CELL SIZE 2.8

READINGS : 33 33 33 33 33
MAX I MUM : 362.0N 338. ON 314.ON 304 ON 324.014
MEAN 203 ON 206.7N 209.2N 213 3N 227.6H
MINIMUM= 134 ON 142 ON 150 ON 160. ON 174 ON
STD DEU. 52 87N 46.948 39.278 33.598 33 38t4

4

A-38



4

%"OW I,-*4F-NTS DEPARTMENT
	

TDOA2 AT VCC-10.OV	 20 SEP 78

TEMP	 55C	 -•20C	 25C	 85C	 125C
14e. ON

131 OH

113.014

104 ON

95 OeWH

86 -SOWN

77 9W

6 a eamm

59, am

50 - em
DATA EDITED 5 5 5 5 5
# OF CELLF I e* FREG - OF OM FtRINCE
CELL SIZE W W'
READIHGS : 34 34 34 33 33
4AXIMIUM . I'l 2. ON 114.814 122.814 129.0N 139.8N
MEAN : 83.35N 96.24N 92.7614 101.714 111.914
MINIMUM : 66,0014 72.0eN Be - WN 88.00N 96.08N
STO. DE'J. 8.85914 9.10314 9.76214 9.208N 10.02N

A-39	 i



-	 t

20 SEP 78

125r-

5

34
74.00N
58 41N
46 00N
6.4341

I_ OMPiiNENTS DEPARTMENT

TEMP -	 - 55C
rqu aAM

74 (30W

68.001x1

62.80N

56 6*H

5Q em

44 00H

38 OW

32 N0N

26 00H

2e. ow

OF CELLS 108
CELL SIZE 6eO. OP
READINGS : 34
MAXIMUM= 58 00N
MEAN 44 53N
M I N I PPJM : 32.00N
STD. DEU . 5.996N

TDOA3 AT VCC-4 5V

- 20C	 25C	 85C

3 5 5
FRED. OF OCCURRENCE

34 34 34
62. OW 66.80N 70.00N
47.53N 51.47N 54 76H
34.00N 38.08N 42.00N
6.111N 5.976N 6.363N

A-40

r



UOMF'OrENTS DEPARTMENT

TEMP - '	 — 35C
76 88N

6'i OW

6©.88N

55.88N

510. OW

45 eeH

40.O H

35. OOH

38 0w

25 088

20. em

T D043 A T VCCn5 CT-.,
	 20 SEP 78

— 20C	 25C
	

85C	 1250

3
*OF CELLS I W
CELL SIZE 5W . OF

REND I HCS - 34
MAXIMJM 50 .00N
MAN 38 5 3N
MINIMUM 38.00N
STO DEV. 4.6014

	

5	 5	 5
FRED . OF OCCUP-,4^.HCE

	

34	 34	 34
52.00N	 58.0m	 62.00N
41.59N	 45.41N	 46.71N
32.W4	 34.8	 38.O0H
4.743`!	 5.153N	 5.255N

5

34
66.00N
52.18N
42.001
5.579N

REPRODUCIRIUN OF THE
QMGINAL PAGE 1S POOR
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.	 r

20 SEP 78

8SC	 1250
TDCA3 AT VCCm10.0V
20C	 25C

COMPONENTS DEPARTMENT

TEMP -	 — 55C
4b 08N

,' N0N

34. OOH

31.00N

28 . ow

25 00"

22.30N

19.08N

16 09N

13 89N

10.86N — -
DATA EDITED	 18
R OF CELLS	 100
CELL SIZE	 300 OP
READINGS 34 34 34 34 3
MAXIMUM : 26 0®N 28.08N 30.80N 34.00N 36 OON
MEW 22 1 aN 23 . 94N 26 . OOH 28, 76N 30 a,FI
11 I t l I MUM : 20 06N 20.00N 22 86N 26 PION 26 010N
STO DEV. 1.585N 1 740H 2.146N 1.971N 2.456ti

A-42

le	 10	 10	 10

rIREQ OF OCCURRENCE



TOON1 AT UCCw4.5V	 20 SEP 78

— 20C	 25C	 85C	 1250

2	 4 2	 4 2
FREQ. OF OCCIMO C.E

33 ^'G3 33
I	 .ON 166.ON 178.0N
139 5H 146.3N 150-IN
116 ON IZ2.ON 124 ON
:1 .27N i l . !S4+r 11	 41N

2	 4
	

I

33
170.8N
152 5N
128. ON
10.74N

1-
-

C	 NTS Vc. PARTME.NT

TEM - • — 55c
100. OH

1;'? ON

164 W

156. ON

148. ON

140 ON

132. OH

124. ON

116.8H

1 as. OH

100.8<^
DATA EV I TEP, 2	 4
0 OF CELLS	 188
CELL S I ZE	 SM . OP

RIFAO I HGS 32
MAX I MUM : 154 ON
`'-AN • 134.8N
MINIMUM : 110.0N
STD DEV. 11.46H

A-43



2 4 6	 2 4 6	 2 4 6	 2 4 t;

FREQ. OF OCCURRENCE

33
124. ON
108. IN
86.0ON
9.759N

33
132. ON
115.2N
K 00N
10 37N

33
136.0N
119. ON
94 OON
10 51N

3
140 ON
122.3N
98 oot
10 321

.i

3MFONENTS DEPARTMENT	 TDQHl AT UCC-5.0V
	 20 SEP 78

-EMF -	 — 55C	 — 20C	 23C
	

85C
	 1250

U

15m ON

14^ ON

134. ON

126. ON

1 Ia. ON

110 ON

102.0N

94 00N

86 09N

78 00N

7e. 010N
DATA EDITED	 2 4 6
R OF CELLS 100
CELL SIZE 8W. OP
READINGS;	 33
MAXIMUM-	 118 ON
MEAN	 102.4N
MINIMUM	 82 00N
:TD DEV. :	9 562N

A-44



DATA EDITED 5
0 OF CELLS	 100
CELL SIZE	 500.0P

REAOINGS- 34
MAXI" .- 38.004
MEAN T 27.94N
MINIMUM : 12.80N
STD DEV. : 6 198N

5	 5
FREQ. OF

34 33
42.00N 46.09N
32.334 36.55"
18 BON 24.00N
6 179N 6 2914

5

33
58 80N
39 524
24.OaN
6.838N

34
38.00N
29.88N
14.O8N
5.948N

COtNTS DEPARTMENT

TEMP -.,	 — 5SC

TDON1 AT VCC-10.0V

-- 20C	 25C
68 08N

55 em

5© 09N

45. WN

4e OW

35.8ON

30 .E

25 BEAM

20 00N

15. GM

18 Chou

RIYRODUCWTATY OF THE
Oa1GrNAL PAGE 1S P(X*

	 A-45



COMPONENTS DEPARTMENT

TEMP — °	 — 55C
^8N @N

.,

24.2. ON

223. ON

264 ON

185. ON

166 ON

147. ON

128 O&H

109. ON

96.68N
DATA ED I TED
A OF CELLS	 100
CELL SIZE	 I.98ON

3

TDOH2 AT UCC-4.5u	 20 SEP 78

-- 20C	 25C	 85c	 1250

5	 3	 5	 5	 5
FREQ. OF OCCURRENCE

READ I NGS 32 33 33 33 33
MAXIMUM 262. ON 248. ON 232. ON 164.0N 166 ON
MEAN 137 4N 141. 3N 147,9H 146.7N 149	 'H
MINIMUM 188.0N 114.0N 128.0N 124.0N 12S Oda
STD DEU 26.00N 22 .73N 20.34N 10. 64N c^	 $6 ,ha

A-46



COMPONENTS DEPARTMENT

TEMP -	 — SSC
238 P1Pt

214 0*4

19#I. 81i

L 82 . f^N

166 ON

150 SN

134.00

11 8 .8'1

182.eM

86 . em

78.80Pi

TDOH2 AT UCC=S OV
	 20 SEP 7'8

— 2K	 23C
	

e5^	 125r-

DATA ED I TED 2	 4
* OF CELLS 180
CELL SIZE 1.688N

READ I NAGS - 33
MAX I KM 224.8H

MI N I MU'7 82-90H
STD . DEV . 24.11N

6	 2 4 6 2 4 6	 2 4 6	 2 4 6
FREQ. OF OC:CI9RM-:7

33
2 1 2. ON
^1®^

21 .37H

33
204 AN

low
28 89N

33
134 ON
4 80N

10 03N

33
136 OM
119 4H
98.0ON
9.676N

A-47



TDOH2 AT UCCG IO 8U
	 20 SE P 78

20C	 25C
	

85C	 125E

1@	 5	 19	 5	 10	 3	 10	 5	 10
FREQ. OF OCCURRENCE

COMPL- NENTS DEPARTMENT

TEMP - -	 -- 55C
120. ON --

ON

96.00N

84.00H

72 W"

68 OON

48. 813N

36 0QH

24 WH I f12.98►

9.008
DATA EDITED
11 OF CELLS	 108
CELL SIZE	 1 208N

READINGS; 34 34 34 34 33
MAXIMUM 112 ON 184. ON 92 OW 46.08H 50. OON
MEAN 31.06H 32.53N 35.12H 36.41N 39 64N
M I N I MUM 12 OON 14 MN 20. 89N 22 MN 24 ©0t 1
;TD DE 	 - 15 6ON 14,06H 12.31N 6.747N 6.955x1

A-48



i

4

COMPONENTS DEPARTMENT

TEMP -.0	-- 55C
158.0"

147. ON

144. em

141. ON

138.0"

135. ON

132. ON

129 044

126.0"

123. ON

128 ON

TUGH3 AT UCC-4 5+)	 28 SEP 78

— 29C	 23C	 °3C	 1230

{ L
s

34
142 ON
136 2H
126. ON
4.401"

DATA EDITED• OF CELLS 188
CELL SIZE 388.8P

READINGS : 	33
MAX I MUM	 142 ON

MINIMUMMI NI 	 1 226 .
STO DEV	 4.332"

s	 3
FREQ . OF OM WW:-NCE

34

1 06NN
1313 ON
4.232"

S

34

146 6N
132. ON
3.41 IN

34
146. ON
139.2w
130 ci^
4.00%

REPRODUCIBILITY OF THE

ORTGINAL PAGE IS POOR

A-49
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i

CL-"PONENTS DEPARTMENT	 TDOH3 AT VCC-5.0V
	 20 SEP 78

TEMP -	 — 55C	 — 20C	 25C
	

85C
	

125C
13N 0h

127 ON

1.24. 0H

121. ON

1 Is. ON

i I li. ON

112. ON

109. ON

106. ON

Ie3.ON

100. ON

::	 I

3	 10 3 18	 5 10	 S 10	 5	 10
# OF CELLS 100 FRE9	 OF OCCURRENCE
CELL SIZE 380 OP

READ I NGS : 34 34 34 34 34
MAY IMUM 118.ON 120-ON 122.0N 124 ON 124 ON
MEAN 113.1N 114.3N 116.6N 117 9N 118 8N
MINIMUM 106.0N 108 ON 108.ON 11e OH 114 ON
STD DE I 1 3 593N 3.601N 3 810N 3.485N 3 001H

A-50



* i

COMPONENTS DEPARTMENT
	

TOW AT UCC& IO OV	 20 SEP 78
ti

TEMP	 - aw	 25C	 85C	 125C

!D" mm	 ,I

4' OM

44 OM

41 am

38 OON

35 OM

32 OM

29. OBN

26 OW

23 OGN

IWA OAQU

r

DATA E331 TED 10
4 OF CELLS	 1 0e
CELL SIZE	 3010, OP
RE-AOIHGS-. 34
MAXIMUM 34. OW
MEAN 7 28.2w
MINIMUM 24 BAN
STD.DEV I 85IN

10	 18	 18	 18
FREQ. OF Orr"WHCE

34
36 . S29. 71 N
26 @ON
2.419N

34

28. SeN
2.831N

34
48.88N
33.94H
28 - OON
2.93:3N

33
44. OON
35.58N
30. Ml
3.113N

A-51



COW, ,-)t4ENTS DEPARTMENT

HEMP - - 55C

1 ?0 6N —

14 ? ON

144. ON

141.8N

138 ON

135 ON

132. 10h =

121-9 9N

126 OH

123.eN

120. ON --^-
DATA EDITED 5
M CC CELLS	 168
CE t _L SIZE	 306. OP

READINGS- 32
MAC! I MUM 148 ON
ME 41 131 9N
MINIMUM 12-2. ON

STD . DE'). - 5.096N

TPOH AT VCC-4.5V
	 20 CEP 78

- 20C	 25C
	

63C
	 125C

S	 5	 S	 5
FREQ. OF OCCURRENCE

*i

33
142. ON

122 ON
5.366N

34
144 ON
135.2N
124. ON
5.534N

34
144 ON
136.5N
126.0N
5.051N

34
148. ON
138.°N
131 0 ON
5.119N

A-52

r



5

34
116.0N

108 ON
4.033N

s
FREQ . of Oc

34
118. ON
111.9N
104. ON
3.788N

TPDH AT VCC-5.@V

--- 28C	 25C m
28 SEP 78

1250

3

s
XWRENCE

34
129 ON
113.4H
106 0r1
3.936N

5

34
124.8N
115.3N
108. ON
4.060N

COMPONENTS DEPARTMENT

TEMP	 55C

1 :30. eH

126 OH
i

1^.ON

118. ON

114. ON

11e.0N

106 - ON

102. ON

98 Dam

94.88N

98.00N	 ---r--
sr OF CELLS 188

CELL SIZE 480.8P

READ IHGS-	 34
MAXI 1%."	 114 ON
MEAN :	108.7H
MINIMUM	 102 ON
STD. DEV	 3.650H

WRODUCIBIUI N OF THE
ORIGINAT, PAGE IS Pooj3

A-53



^,•R,OWN

M
3

COMPONENTS DEPARTMENT

TEMP - 55C
5-0 00H -

47 00N

44 000

41 010H

3®. eye"

35 e10N

32 00N

29.00N

26.601h

23 EON

20.00M r—

DATA EDITED 10

0 OF CELLS	 100
CELL SIZE	 380 SP

REAM NGS : 34
MAXIMUM 36.60N
MEAN 29.12N
MINIMUM 24 08N
STO DEV 2.32ON

1 PDN AT UCCi10.0+)	 20 
SEP 78

-- 20C	 25C	 85C	 1250

18 18 10
FRED. OF

34 34 33
;y8 am 40 SON 42.88N
30 29N 32.18N 34.55N
24.8AN 28.00H 30.8eN
2.368N 2.928N 3.474N

10

33
46.00N
36 91N
30.06N
3 358N

A-54



COMPONENTS DEPARTMENT TRC	 AT VCCO4 '5V

T E W 55C — 20C 25C

458 VAN

42 33 0 H

396. ON

369. ON

342 M

315 ON

28:9 . ON

261. ON

234 01H

207. ON

I88 am

,n_ SEP 78

ow	 12W

4.

I 
knmlr-.X=^

U

* I

2 4 6 2 4 6 2 4 6 2 4 6
FREQ. OF OCCURREMM

2	 4	 6
5 OF CELLS	 188
CELL SIZE	 2. 7WH

READ I HGS : 34
MAXI" : 448-ON
MEAN - 25e. 4H
MINIMUM : 184.8H
cjTD. DEV - : 63.10H

34
40e ON
257 6H
192 ON
52. 29H

34
392 ON
269 6H
210e OH
47.66N

34
400, ON
27'5 .3N
208 ON
44. 39H

34
432 . 0N
283.8N
216 - ON
44.14N

MPROD17CMILM OF THE
ORIGINAL PAGE IS POOR

A-55



21

COMPONENTS DEPARTMENT	 TRC AT OCC a5 EK)
	 20 SEP 78

TES' -	 — 55C	 —20C	 2x
	

85C	 12 5C
!41^ . QN

320 ON

300. ON

21W. ON

26e. 0N

248 ON

220. eN

200 ON

186 ON

160. ON

148 ON

--y

2 4 6	 2 4 6	 2 4 6	 2 4 b
FREa . OF OCCURRENCE

2 4	 6
M OF CELLS	 100
CELL SI ZE 	 2.000N

PEAOIMGS 7 34
MAX I HUM 328 ON
MEAN 204 7N
MINIMUM 144.ON
STD OEU 40.13N

34
312.ON
212 7N
168 ON
33 14N

34
312.0N
225.6N

32629N

34
320 ON
235.8N
184.0N
30.84N

34
336 ON
245 -IN
19 2 . ON
30 49t

A-56



♦1

COMPONENTS DEPARTMENT

TEMP

	

	 55C
170. W:

161.0"

152 -ON

14.3.8"

1 34 .@H

125.8"

116.ON

107 8N

96 am

89. ask

80.886

TRC AT VCCm18.0U	 20 SEP 78

-- 20C	 25C	 85C	 1250

DATA EDITED 10
4 OF CELLS too
CELL SIZE 900.8P

READINGS : 34
MAY I MUM 136. ON
MEAN 183.9N
MINIMUM- Be, ow
STD.DEV.- 4.661N

l0 118 10
FRED. OF

34 34 34
144.8" 128.8" 168 ON
109.2N 116.5N 124 2N
88.00" 96 OON 104.0"
11.29N 9.27% 10.65N

10

33
152 ON
129 2N
11,E ON
3.748"

C - a,
A - 57

.i

l^^ir



J	 y AAAlal

DATA EDITED s
V OF CELLS 100
CELL SIZE 2 1 OW
READINGS* 34
'1Fi}. I "jM 344 .ON
ME644 228 5N
MINIMUM 152 ON
STD DEU 40 90H

5 5 5
FRED. OF OCCURRENCE

34 33 34 34
320.8N 312.0N 280.0N 296 ON
236.7N 238.8N 226.8N 234 EN
176.ON 168 ON 176.ON 184 ON
37.22N 40.01N 24.59N 24. 77N

A-58

COMPONENTS DEPARTMENT

TEMP -	 — 55C
TWC AT OCCs4.5V

— 28C	 25C
356 AN

7->4 ON

30 .ON

28 7. ON

266.ON

245 ON

224. ON

203. ON

182."-

161.AN

140. ON

j

20 S

85C



TWC AT UCC'5.8V	 28 SEP 78

-- 29C	 23C	 95C	 1230

s s s
FREA. OF OCCURRENCE

34 34 34
384.8N 288.9N 256.ON
192.5N 199.1N 292 IN
144.8N 144.6N 160.ON
32.42N 32.82N 21.06N

S

34

BN
176. ON
21.05N

F^
t

COMPONENTS DEPARTMENT

TEMP -'•
320 0+4,

- 55C

- I 8N
f

# 282' . SN

f 263 . ON
R

2". as

225. ON

206. ON

S7r

167.E
168 ON

149 9H

130. ON

0 OF CELLS 100
CELL SIZE 1.908!1

READ I HGS : 34
MAX I MUM ! 280. ON

1 189M N MUM 36.ON
SM . DEV . 34.69N

f

`	 g 'RODt7CMjLjTY OF THE

ORIGINAL PAGE IS POOR

A-59
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COMP0t4ENTS DEPARTMENT TWC	 AT UCC R 10 OV 20 SEP 78

TEPIP -:: - 55C - 20C 25C wx	 125C
1 bN V"

151 ON

142". ON

13? . ON

124. IBM

115. ON

106. OH

97.08N

Be

79 60N

70 00H

a

DATA EDITED 10	 20 10 20	 10	 20 10	 20 10	 20
• OF CELLS 100 FREQ. OF OCCURRENCE
CELL SIZE 900 OP

READ I NGS : 34 34 34 34 :33
MAXIM(1M : 112.ON 120.8N 13+6.ON 144.ON 152 ON
MEAN 96 47N 101.9N 112.5N 124.9N 133.5h
MINIMUM; 80 00N 88.00N 96.00N 104.0N 112 ON
STO DEV. 5.889N 7.450N 7.864N 9.03ON 9 271N

A-60



u
u

'U
li
U

i

COMPONENTS DEPARTMENT

0 000

-120.ON

-24lLI ON

-:360.ON

-490. ON

-fl88 . ON

-720. ON

-840. ON

-968.8N

-1.988U

-1.2m
DATA EDITED
R OF CELLS 190
CELL SIZE 12.9W

READINGS:
MAXI MUM
MEAN
MINIMUM
STD.DEV

IIL AT TA-125C
	 21 SEP 78

1 0	 28
	

38	 48	 58	 68	 70	 8e
FREQ. OF OCCURRENCE

543
-77 80N
-164.4N
-1.187U
96.85N

A-61
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COMP(W ENTS DEPo4RTMENT 	 I IL AT TAx85C

a Ew

-16 HON

-32.68N

-48. OW

-64.WN

-80. @am

-96. t-QN

-112. ON

-128.ON

- 144.04

- 166.6N
DATA EDITED
# OF CELLS 168
CELL SIZE 1.600

READINGS
MAX I M0. JM
MEAN
M I N I M$JM -.
STD.DEV.=

5 18 15 2e 25 38 35 49 45 58 55 60
FREQ. OF OCCURRENCE

541
-1 ) 99N
-28 21N
-152 2N

14.19N

A-62



COMONENTS DEPARTMENT	 III. AT TA=25C
	 21 SEP 78

-3. CAW

-5. 44ae"

7 - 208H

--9 OOON

12 6eH

-14.40N

18. Ok*i

If

10	 20DATA EDITED
0 OF CELLS We
CEI-L SIZE 168.8P
READ INGS;
MAXIMUM:
MEAN:
MINIMUM:
STD. DEV. -

310	 4A	 50
FREQ. OF CrAlOdtENCE

60	 70

.542
00. OP

-2.237H
- 16. 6ON

1.151N

RF-PRODT%:MMM op
ORIGINAL PAGLP 1,9

A-63



COMPONENTS DEPARTMENT 	 III. AT TA--20C
	 21 c1EP 70

* I

-Am .8P

300 OP

100 OP

100. op

- 300. 0P

-500 ®P

-7W.  OP

-900 OF

-1 100"

-1 MON

- 1.506N

DATA EDITED
* OF CELLS 100

-ELL SIZE 20 OOP

READINGS,
MAXIMUM:
MEAN
MINIMUM
STD DE0)

i

20	 40	 60	 80 100 120 140 160 A RFC 200
FREQ. OF OCCURRENCE

541
-100 OP
-343 6P
-1.50ON

13.1 9P

}

A-64
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21 SEP 7Q

i ties	 er°

;^ 20 00P

-60 06P

-148.SP

-228 op

L'

-300 8f'

-388.8P
}

--46e. OF

-548 QP

--628 8P

-700. OP

DATA EDITED	 40 88 128 168 286 248 288 328 368 408
• OF CELLS 180	 FREQ. OF OCCURRENCE
CELL SIZE 8.O00P

READI NGS : 	 542
MAX I MUM :	 0.890
MEAN :	 -90.78P
MINIMUM :	-688.0P
^TD.DEV. :	57 90P

E	 ,'

....E

A-65

}



l	 ^.

I
i	 1

COM :11NENTS DEPARTMENT
	

IIH AT TAw123C
	 21 SEP ,8

600 ON

ON

4810. ON

420.ON

360. ON

380 ON

240. ON

ISO. ON

128 ON

68 OON

8.880

# OF CELLS 1
CELL SIZE 6 OWN

DEAD I NGS
MAX I t PJM
MEAN
MINItVJM:
STD.DEV.

544
521.2H
155.2N

70N
63 76 4H

_L_ __.--- T	 I	 I	 I	 I	 I	 I	 -T- I 
5	 18 15 28 25 38 35 40 45 58	 55

00	 FREQ. OF OCCURRENCE

A-66



u

COMPONENTS DEPARTMENT

{ 100. ON

90 om

80 80N

70.SON

fi6.00N

50 wh

40 0014

30. OW

28 om

10 A®N

0.A90
DATA EDITED
* OF CELLS 100
CEIL S I ZE 1 .OW

READING,S
MAXIM M
MEAN
MINIMUM
^TD.DEV

IIH AT TA-85C
	 21 SE  78

3	 18	 15 28 23 30 33 40	 45	 50
FRED. OF ONCE

543
89.08N
27.86H
12.50N
10.79N

REPRODUCMLUY OF IliZ	
A-67

ORIGNAL PAGE IS POOR



r.	 I -	 T------ ---- I

5
	

10
	

13	 28	 25	 30
	

35
	

40
FREG. OF OCCURRENCE

544
8. 1001
2.1254
300.0P
E, .OF

t

1

COMPONENTS DEPARTMENT	 IIH AT TA-25C
	 21 SEP 7$

10 904

4 EWN

8 (tee,"

fs00N

E 0804

5 0004

4. OWN

3 0000

2
J71. OOM

i 0084

0.000

N OF CELLS 100
CELL SIZE	 100.0P
READINGS:
MAXIMUM
MEArl
MINIMUM
STO.DEU -

A-68



Ifi

L1	 •

COMPONENTS DEPARTMENT	 I I H AT TAB-20C
	 21 SEP 78

2 500N

2.2'SffN

2.t-K04

1 o'56N

1 5866

1.23AN

1.8eeN

750. OP

'598. eP

250. OP

ease

0 OF CELLS 104
CELL SIZE 23 ®9P

READINGS-
MAX IMJM:
MAN
M1t4IPVJM
STO DEU.:

20 40 68 88 :08 120 148 160 188 2-W 229
FR , OF OCCURRENCE

544
2.000N
333.8P
180 9P
159.6P

A-69



COMPO NTS DEP

aioo 8P

440 OP

3SO OP

320 OP

2be 6P

200 AP

140 6P

80.08P

20 ow

-46.08P

-i00 AP	 -.	 T
40 88 120 160 20 240 288 320 360 400 440

0 OF CELLS 100	 FRED. OF OCCURRENCE
CELL SIZE 6 0@AP

READINGS-
	

544
MAX I MUM
	

400.0P
MEAN
	

101.3P
MINIMUM:
	

0 000
STD . DEV .	 47 `^P

L

A-70



;..T^

11

^I

	

1

1 S E P 78

125C

ie

136
7 250M
5.19211
4 2!SOM
603. .II

"9MPONENTS DEPARTMENT

TE."tP -	 -- 55-r-
14 90M

1 c qQM

11 8811

Is. i'eM

9 60eM

8.58aM

7.400M

6.30M

5 20011

4.1@911

3.00eM

16
N OF CELLS 100
CELL SIZE 110 9U

READ INrS 136
MAX. I MJM 12-30M
MEAN 8.243M
MINIMnJM : 5.950M
STD.DEV. 1.227M

IDN1

20C	 25C	 85C

10	 1A	 10
FRED. OF OCCURRENCE

136	 136	 136
11.1011	 9.650M	 8.20OM
7.526M	 6.698M	 5.783M
5.650M	 5.200M	 4.650M
1 040M	 862.SU	 699.011

11 'PRODUCIBII,ITY OF THE
ORIGINAL PAGE IS POOR A-71



COMPONENTS DEPARTMENT

TEMP -'? — 55C
30 04^*i

c2- g0"

25 6,0M

23 4-laM

21 20M

19 Be"

16 80"

14 61M

12 40M

10 26M

8.000" --T--
5

OF CELLS	 100
CELL SIZE	 220.0U

PEADINGS 136 136 136 136 136
MAXIMUM 29 25M 25 20M 21.73M 18.30" 16 20M
MEAN 19 95M 17.92M 15 62M 13 28M 11.8?"
MINIMUM 16 10M 14.65M 12.65M 10 60M 9.350M
TO.DEQ 2 48I^1 2.115M 1.824M 1.535M 1.?5.M

u
u
u

u

1*3

	

IDN2	 21 SEP 78

	

- 20C	 25C	 85C	 125C

10	 5	 10	 5	 18	 g	 18	 5	 1C+
FREQ OF OCCURRENCE

A-72



COMPONENTS DEPARTMENT I OP i 21 SEP 78

TEMP 55C - 20C	 25C 85C	 1250
0 Ew6

-560 0U

-1 .00W

-1 .580r'i

-2 S00M

-3.80011

-3.508M

-4. SW

- 4.58+311

-5
18	 20

11 OF CELLS 100
CELL SIZE 50.00U
READINGS; 136
MAX I MUM -2.905M
MEAN : --3.513M
MINIMUM -4.440M
STD.DEU. : 307.OU

10 20	 10 20	 10 20
FREQ. OF OCCURRENCE

136	 136	 136

	

-2 480M	 -2.100"	 -1.775"

	

-3 042M	 -2.37314	 -2.172M

	

-3.810M	 -3.215M	 -2.690M

	

255 6U	 216.2U	 18A.1U

10 20

136
-1.610M
-1.958"
-2 405H

159.7U

A-73
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IDP2

— 20C	 25C

20	 10	 20	 18	 28	 10	 20	 10	
cfl

FRED. OF OCCURRENCE

85C	 1250

	-5 545M	 -4.480M	 -3 60M

	

-6 713M	 -5 684M	 -4.800M

	

-8.155M	 -6.915M	 -5.825M

	

495 61J	 434 51J	 376 5U

136
-3.005M
-4.305M
-5 2201.1

355 E11

COMPONENTS DEPARTMENT

TEMP -	 -- 55C

-2 ^E30H

- 3.680M

-4. 4e M.

-5 28,i6e,

-6 0"^

--6.888M

_ 7 609M

- 8 480n

_g 200M

-10 .Om	 --T--
10

4 OIL CELLS 108
CELL SIZE 80 99U

READ I WGS :	 136
MAXIMUM	 6.080M
MEAN	 -7.744M
MINIMUM	 -9.400M
STD. DEU -	 583. 1 U

A-74



L.:
1

COWOt4ENTS DEPARTMENT 	 VOL1	 21 SEP 78
TEMP - i	 -- 55C	 — 20C	 25C	 ew	 12,̀x'

19N AM	 --

176  0M

16^ .011

148 fdM -

134 8M

128.8"

106 QM	 _^

92.8

TB .80M	
=

i..
64.6AMr
w . oom

10	 20
#1 OF CELLS 180
r ELL SIZE 1 .400M

PEADINGS . 136
MAXIMUM 125.OM
MEAN : 91.29M
MINIMUM 68.88"
STD. DEL). 12.81M

10	 20	 10	 20 10	 20 10	 20
FREQ. OF OCCURRENCE

136 1
8M

1 136
138 OM 148 160.O M 175.OM
98.90x! 111.4M 129.7M 145-IM
65.08" 75.00M 90.00" 108.4"
13.08M 13.69M 15.23M 16.5011

I

Fl
itEPRODtICIB[LITY OF
ORIGINAL PAGE IS POOR A-75



25C	 85C

CO*NPONENTS DEPARTMENT 	 VOL2
TEMP	 55C	 — 20C

21 SEP 7

1250

1_.1

i

A

258.0+1

30 0M

210. OM

190.0+1

170. em

150 011

130.9M

110 -eM

96 y0!'!

70 WM

50.0eM
10 20

N OF CELLS 198
CELL SIZE 2.008M
DEAD I Ph-S 136
MAX I MUM 135 0M
MEAN : 96 29M
M I N I MIJM - 65 00M
STD DEOJ . 12 11M

10 20	 10 20	 10 20	 10 20
FREQ. OF OCCURRENCE

136 136 136 136
150 0M 175.0M 205. OM d.. 35. OM
107 1M 123.7M 146.4M 164 4M
75.00M 85 00M 105 9M 115 OM
13.16M 15.21M 17.73M 20.1ON

A-76
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Im

A-77

Wr1PONEHTS DEPARTMENT

TEMP - - 55C

5 000

4.970

4. 156"

4.910

4 888

4.850

4.828

4.790

4.76+0

4.738

4.700 ----^

20
M OF CELLS 100
CELL SIZE 3.800M

READINGS- 136
MA/ I MI-IN 4 915
MEAN 4 890
MINIMUM 4.870
STO.DEV. 8.398M

L

J^
v

t ^^

.I

t

	

UGH1	 21 SEP 78

	

- 20C	 23C	 85C	 125,r-
f^

20 20 20
FREQ. OF OCCURRENCE

136 136 136
4.900 4.688 4.855
4.873 4.848 4.818
4.940 4 815 4.775
11.95M 14.30M 15.21M

20

136
4.835
4.796
4 750
13.44M

^ Y



21 >EP 78

125C

'COMPONENTS DEPHRTMENT VOH2

- 2^C 25C	 85CTEMP - - 55C
9 goo

9 q60 -

9.820

9	 80

9.740

9.708

9.668

9 620

9.588

9 540

9.50F1 -T---- r
10	 20

N OF CELLS	 100
CELL SIZE	 4 OOOM

READ I NrrS : 136
MAXIMUM 9.875
MEAN : S 842
MINIMUM; 9 780
STD OE'). 15 21M

10 92010	 28 10	 20 10	 20
FREQ. OF OCCURRENCE

136 .36 136
9.855 9.825 9 785
9 817 9.781 9.738
9.745 9 685 9 620
22 02M 17 22M 27 03M

136
9 765
9.705
9.560
31 . •a.;M

A-78



COMPONENTS DEPARTMENT

TEMP - - 55C
59 06U

10 000

- 3©.00U
pr

- 70 . dAU

- 110.80

-150 0U

-190.00

-238.80

-270 AU

-310.0U

-350.OU
DATA EDITED 18
A OF CELLS	 180
CELL SIZE	 4.0080

READINGS = 33
MAX I MUM : -5 A000
MEAN -23.48U
MINIMUM; -215.OU
STD DE9. 45 59U

u

u

u

u

t'

li

*1

1

IL1	 2' SEP 78

- 20C	 25C	 85C	 125r

10 18 18
FREQ. OF OCCURRENCE

33 33 33
-3.00@0 -5.0000 -20.88U
-23.940 -25.61U -46 36U
-285.0U -200.0U -220.0U
43.24U 42.07U 42.41U

10

33
-Be oou
-134.20
-330 0U

58 00-

A-79
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	I L2	 21 SEP 78

	

- 20C	 25C	 8w	 125(-

1@ 18 10
FREQ. OF OCCURRENCE

33 33 33
-5.0000 -3.0m -20 0DU
-26 82U -38.A8U -33.610
-200.00 -280.00 -230 OU

46 18U 46.80U 48.44U

10

-90 OoU
-164.40
-370 01J

71.301-1

t..1

7

COMPONENTS DEPARTMENT

HEMP -: - 55C
2a.9AU

-2 ..:-	 ©4L!

-64.00U

-10:6 eU

-148 -8U

-199. @!I

-232.@0

-274 8U

-316 9U

-358.9U

-400.OU
DATA EDITED 18
8 OF CELLS	 199
CELL SIZE	 4.2880

READ I HG.S : 33
MAXIMUM ! -S 0000
MEAN : -26.82U
MINIMUM -210.OU
STD.DEV. : 49.22U

A-80



18	 10
FREQ. OF 0(

33	 33

	

-5.0000	 -5.0000

	

-"7.270	 -31.210

	

OU	 -175.OU

	

39.01U	 37.04U

10
EWE

33
-20.000
-52.120
-170.OU
35.44U

18

33
-80.000
-137.01+
-2 -:'0. OU
4Q 150

F--

—.	 a

^I

COMPONENTS DEPARTMENT
	

IL3	
21 SEP 78

i E"9P - > 	- 55C	 - 20C	 25C	 85C	 1250

-10 owl

40. BEAU
r

— 70.8e1.'

— 18 19 OU

-130.OU

-160 OU

-190.80

-228.80 ,

-250 Oki

-2w,
DATA EDITED	 10
* OF CELLS 100
GEL.L SIZE 3.0080

READINGS : 	33
MAXIMUM	 -5.0800
MEAN	 25 38U
M I N I PPJM	 230.OU
'TO.DEU.	 42 SOU

1, XRi)t)11C Bg 1'i'Y OF T11L

gpaGU^ AL SAGE IS PW'k A-81

:r.	 ^ --_- •- =̂ -̂ '
=ice. --'•	 '^ a•	 ' ,y..r..,^...^„^	 ..



COMPONENTS DEPARTMENT

TEMP - - 55C

2A NAU

-10 00u

- 40 WU

-70 OW

- -109 8U

- 13.0.0U

160.8U

- 150 8t1

_228 00

-250 0U

-280 OU -- ---r
DATA EDITED 10
* OF CELLS 100
CELL SIZE 3 OOOU
DEAD I NGc - 33
MAXIMUM -5 000U
MEAN : --25 91U
MINIMUM -230.8U
3TD DEV 42 08U

	IL4
	 21 SEP 78

	

-- 2K	 25C	 85C
	 1250

10 10 18 10
FRE(A. OF OCCURRENCE

33 33 33 3?
-5.000U -5 am -1'5 00.1 -65 0011
-26 97U -30 15U -48 18U -119.4U
-200 OU -175 OU -165.OU -250 01-1

37 62U 35 83U 34 73U 45 051

'	
•l

I

l

A-82



COMPONENTS DEPARTMENT 2IOZ1 AT TAB-55C

18 ow

15 9041

13 88N

11 78H

9.6001

7.508N

5.4001

3.3881

1 2eW

-900. op

-3. OM
1	 2	 3	 4	 3	 6	 7	 8	 9	 10

0 OF CELLS 108	 FREQ. OF GCCURREI- --E
CELL SIZE 210 OP

READINGS	 136
MAXIMUM	 16.60N
?'LEAN	 2 386N
MINIMUM	 -2.260N
STD. DE IJ	 3. 120th

A-83



I

ll
COMPONENTS DEPARTMENT
	

IOZ2 AT TA--55C
	 21 5EP 'S

22 00N

14 5ON

1: 0@N

14.58N

12.WN

9

7.888N

4 500H

2 000w

-500 OP

-

-

Li

Ii

-3.80i3N

OF CELLS 100
CELL SIZE 250 OP

READ I NiGS :
MAX. I MUM
MEAN
MINIMUM:
OPTD . DEV

i	 I	 i	 1	 1	 1	 1	 1	 I

1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11
FREQ. OF OCCURRENCE

1315
20 2OU4
2. 098N
-1.90ON

2 . 911 ?t4

A - 84

-> ^
_	

^,



{

i	 •

r

I VVV	 #

a

COMPONENTS DEPARTMENT	 IOZ3 AT TA--35C	
21 SEP 78

2d Ot^N

23 10N

20. 20N

i	 14.40N

li.SON

8.69W

5.7@F*4	 --

2 80M

-100. op

-3.6430N --

OF CELLS 100
CELL SIZE 290 OP

PEADINGS:
MAX IMUM;
MEAN

i	 MINIMUM:

STD.DEV.

i

I
	

2	 3	 4	 S	 6
	

^	 8	 _
FRED. OF OCCURRENCE

136
24 60N
2 WIN

-2 .000t i3 067

WRO DUCIRTIM'Y OF THg
dRMNAL PAGE IS P00$ A-85



1	 2	 3	 4	 S	 6
FREQ OF OCCURRENCE

136
18 00N
2 04714

-^ 00E^1!
3 ^3gr^11

7

_	 T

M

	 ..

f ^

COMPONENTS DEPART MINT

26 oof4

11 70N

15 40H

13 ION

10 ^i

8 .`ie6f^

6 . L'"1

3.3001

1 6E^N

-700.8P

-3.606N

# OF CELLS 100
CELL SIZE 230 OP

P,EAD I NGS
MAXIMUM
MEAN:
MINIMUM:
STD. DEV

IO24 AT TA--55C
	 21 SEP 'r

A-86



t

9

COMPL-WCNTS DEPARTMENT

2(d 90N

1  '0N

15* 40x1

13.1eM

18 8m

8.500"

6.288H

3.900N

1 608N

- 708.0P

A OF CELLS 180
CELL SIZE 230.8P

READ I NGS :
MAXIMUM:
MEAN
MINIhM)M.
STD.DEV.:

IOZS AT TA+-55C
	 21 -EP ?8

-	 -
1	 2	 3	 4	 S	 6	 7	 8

FREQ. OF OCCURRENCE

135
18 00N
2 047N

—2 OOON
3.O"S 4

S

u
ti
II

A-87
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r G '78t- 1 / r 1 JIOZ6 AT TA--55C

F.

L
UII'

c
COi ONENTS DEPARTMENT

20 0(HN

17 70H

15 443tl

13. lei

18 8t3r1

8. ` 0eH

6.2i

3.9001

1 60&4

-- 708 0P

-3. 000t

* OF CELLS 100
CELL SIZE 230 OP
READINGS•
MAY I PPJM
MEAN
MINI"JM
TD.DEV.=

1	 2	 3	 4	 S	 6	 7	 9	 10	 11	 1

FREQ. OF OCCURRENCE

136
18 70N
2 036N

-2 000N
2 945N

A-88

r	 y ^l

♦̂



1	 2	 3	 4	 S	 6	 7	 8	 10
FREQ. OF OCCURRENCE

136
18.50N
2.017N

-2.200N
2..91 IN

COMPONENTS DEP

?8 60N

17 7ON

15.40H

13.18N

18.89N

8 50M

6.280N

3 9QQh

1 688N

-790 0P

-12 OWN

# OF CELLS 100
CELL SIZE 230 . AP
READINGS:
MAXI":
MEAfl
MINIMUM
STD . DEV

REPRODUCIBILITY OF THE
OAIGIIVAL PAGE IS Poop A-89



u *^

e

COMPONENTS DEPARTMENT 	 I0Z8 AT TA--55C	 21 SEP 70

28 00N	 ---

17 70H

15 40H

13-18H

i 8 f-faN

8.500H

6.200

3. %AW	 --

1.6e6N

-700.8P

-3. 00004

1	 2	 3	 4	 5	 6	 7	 8	 9 10	 11	 1^
OF CELLS 188	 FRED. OF OCCURRENCE

CELL SIZE 230 6P

READINGS !	136
MAXIMUM	 18-90H
MEAN--	 2 028N
MINIMUM	 -2 3O0N
STD . DEV .:	 2 . - -

A-90

d



^i

COMPONENTS DEPARTMENT IOZ1 AT TA--28C 21 SEP 78

27. A8N
L!

24 1 O

^:	 21 .28N

j is . 30H

1	 2	 3	 4	 3	 6
FREQ. OF OCCURRENCE

7	 8	 9

136
25. ION

-8908OF
3.4700

15.4e1

12.S8N

9.698N

6. 79t

3 800

90e. eP

-2.888N

• OF CELLS 198
CELL SIZE 298.9P

READINGS
MAX I MIXN
MEAN:
MINIMUM:
STD.DEV.

A-91



C OMP01TENTS 04

35 90N

31 3ON

23.96# s

20.21*1

16 50t

12. F38N

9. 1WN

5 40W

1 .700H

—2.000H

* OF CELLS 160
CELL SIZE 370 OF

P.EAO I NGS :
MAXIMUM
MEAN
MINIMUM

TO DELI.

1	 2	 3
	

4	 5	 6	 7	 8
	

9
	

10	 11	 1
REQ OF OCCURRENCE

136
33.26N
4 879f1

—A@O OF
w. 1 3N

A-92



3	 4	 3	 6
FREQ. OF OCCURRENCE

7	 8	 e4

136
26.90N
5 310FJ

-300 Of
4 296N

l :	 215 20H

22.68N 

15' . am

13 &6H

t̀	 -
10 88N

7.01

4 88 &

1 .OWN

	

—2.888N	 — T-

1	 2
f OF CELLS 1 e3
CELL SIZE 90.8P

READINGS:
MAX I MM11
MEA
MINsi1tt-Vt
STO.DEU.=

MPRGDUCIBILITY oF, THE
ORIGINAL PAGE IS POOR A-93



CQMPOt4ENTS DEPARTMENT	 IOZ4 AT TA--20C
	

21 8EP 78

w

29 OON

- -9 9eH

c̀'2 . WN

19. ?ON
e

16.6SN

13 5&., --

10.40H

7.30014

4 2eW

1	 . 1 ^: ---

—2.006.4

# OF CELLS 190
CELL SIZE 318 OP

READINGS
MAY I M+JM
MEAN
MINIMUM
STD DEU

1	 2	 3	 4	 S	 6	 7	 8

FREQ . OF OCCIJRRE1iC

136
27 OON
4 826H
-1.50ON

3.813-H

A-94



4

i
c
r:

S

CONPOt"TS DEPARTMENT 	 IOZS AT TA--20L
	 21 SEP 78

,w k7im

30 40tJ

2E 88N

23.20r^

19.68N

16.88N

12.400

8.888M

S 2901

1.688N

-2.WMN
DATA EDITED	 1	 2	 3	 4 S	 6	 T	 8	 9 18 11 12	 13
4 OF CELLS 188	 FRED. OF OCCURRENCE
CELL SIZE 368.8P

READINGS :	132
MAXIMUM	 32 28N
MEAN-	 4.887N
M I N I PVJM	 -1 40ON
STD.DEV	 4.40Rf1

A-95

.^. ^^3^^ -	 -! .rte- -	 - -°-



LLL...JJJ

j

i

COMPONENTS DEPARTMENT
	

IOZ6 AT TA=-20C
	 21 SEP 7

	
7

i.

33 U"N

24 50N

22.50#4

15 58N

12.00W

8 50ON

5 k*W

1 500#4

-2.090#4

A OF CELLS 100
CELL SIZE 350 OP

READINGS:
MAXIMUM
MEAN
MINIMUM
STD OEU .

2	 4	 6	 8	 10	 12	 14
FREQ. OF OCCURRENCE

136
31. @ON
4.866N
-1.200N
4.3^^r^

A-96



r

rOhf>ONENTS DEPARTMENT	 IOZ7 AT 1W`--20C

L

21 SEP 78

35 0ON
r ;

.`	 31 3QN

2-6 1 . 68N

23.9ON

29.294

16 5W

`	 12.8&4

9. 1PAM

5.4NM

i.

-2.00ON

t OF CELLS 100
CELL SIZE 370.BP

READ I NG.S
MAXIMUM
MEAN=
MINIMUM
STO.DEU

1	 2	 3	 4	 S	 6	 7	 8	 9	 18	 11	 1-,
FREW, OF OCCURRENCE

135
33 48N
4. 85714
-1 300N
4 46^3N

1t'Fp*ojO t'

	
A-97

O^IG^dL tAr; OF

R	

AdL mg gj



t.

COWONENTS DEPARTMENT	 1OZ8 AT TA-20r,
	 21 SEP 7e

3421 . @ON

28 6ON

1. 66

18. 48N

15 ow

11 . 60H

8-20W

4 8 0 OWN

4 k^J*4

-2. @00H

1	 2	 3
OF CELLS 100

CELL SIZE 340.0P

READINGS
MAX I MUM:

MEAN
MINIMUM:
SSTO. DEV.

I	 I	 I	 I --r	 T	 I	 T ---T-

4	 5	 6	 7	 8	 9	 le	 11	 1

FREQ. OF OCCURRENCE

136
30 70N
4.815N

-1. 400H
4.34414

A - 98

-All



IOZI AT TAm25C 21 SEP ?8COMPONENTS DEPARTMENT

l e :r.. V"

126 "-

113.0N

99.58N

86.88N

72-50N

59.8811

45.5eH

32 SON

18. 50H

5.0ow
DATA EDITED	 1	 2	 3	 4	 5	 6	 7	 18	 9	 10	 11
• OF CELLS 100	 FRE19. OF OCCURRENCE
CELL SIZE 1.3N N
READINGS : 	 132
MAXIMUM :	138.ON
MEAN-	 29.90N
MI N I MUM	 7 40(*1
STD.DEV	 20.42N

A-99



COMPONENTS DEPARTMENT IOZ2 AT TA-25C

it	 •

F 8{^ 1 JE	 1 J

`., I

a. 133 ON

120 1N

I cl 2N

94. 34301

81 4eN

68 5ON

55.68N

42.78N

29 B8N

16.9eN

1	 2
OF CELLS ) k:0

CELL SIZE	 1.230N

READINGS
MAX I PLUM
MEAN:
MINIMUM
STD GF_IJ

-

3	 4	 5	 6	 7	 8	 9	 18	 11
FREQ. OF OCCURRENCE

136
131. °44
28 84f J
6 8013N
20 22-14

A-100

2)
	 M



mr

COMPONENTS DEPARTMENT	 IQZ3 AT TAja25(, 	 21 CEP 7°

13? ON

123 SN

110.6N

97.40N

94.20N

71. OW

57. am

44.E

31 4&—j

Is.  26H

5. oem

DATA EDITED	 1
• OF CELLS 100
CELL SIZE 1 .32W

READINGS:
MAXI MUM
MEAN
MINIMUM
STD.DEV.-

2	 3	 4	 5	 6	 7	 8	 9 10 11	 12 13
FREQ. OF OCCURRENCE

132
135 ON
29.37H
7.70ON
20.21N

BEPRMPUCIBII.ITY OF THE

op ..iGIIv AL PAGE IS POOR A-101



i

y	 ^ y

LL114

IOZ4 AT TA=25CCOMPONENTS DEPARTMENT

132 Osv

119 2N

106.4N

93.68N

88 86N

68 O0H

55.26H

42.4%

?_9 60N

16 8101

4. OOON 

• OF CELLS 1O0
CELL SIZE 1.280N

READINGS:
MAXIMUM:
MEAN:
MINIMUM:
STD. DE1J

21 CEP 78

12	 14	 1 t.

136
130. ON
28.86t 4
5 3130N
20. 28tj

1	 1	 1	 1

2
	

4
	

6	 8	 10
FREQ. OF OCCURRENCE

A-102



;	 CO")NENTS DEPART,""T
t^

IOZ5 AT TA-25C 21 SEP 78

u
'a

r4..-

13 7 ON

123.7N

110.E

97. leN

83. SW

78.58N

57.20N

43. 9eN

38-60H

17.30N

4. OWN
DATA EDITED	 1
• OF CELLS 180
CELL SIZE 1.338N

READIMGS:
MAX I MUM
MEAN
MINIMUM
STD. DEV

2	 3	 4	 3	 S	 7	 8	 9	 18	 if	 1^
FREQ. OF OCCURRENCE

132
135 5th
29.82N
F.100N
21.01N

A-103

w:

Jai	
w



Q

I ICONPO-NENTS DEPO4P.TMENT	 IOZ6 AT T$4-23C
	 21 SEP 78

130 ON

117.3N

104.6N

91.96N

79.201

66.50H

53.88N

41. 10N

28 QH

15.70"

IT VL-r4"

1t OF CELLS 186
CELL SIZE	 1 .2'3ra

REA+O I NGS :
MAX 1 MUM
MEAN
MINIMUn
STD. DEU

1	 2	 3	 4	 3	 6	 7	 8	 9	 1^3
FREQ. OF OCCURRENCE

136
128.5N
29 11N
5.70ON
20 40f^1

A-104

P+j



COMPf—NENTS DEPARTMENT

136.ON

1	 7N

1Q9.4N

96. ION
d 82.8**1

69.5W

56.284

42.900

29.684
{
:. 16.384

{ 3. OM
4	 1

N OF CELLS 188
CELL S I ZE 1 .3384
PEAO I PEGS :

i	
MAX I MUM:

l
MEAN :
MINIMM
STD DEV.-

I0V AT TA-25C	 21 SEP 78

2	 3	 4	 5	 6	 7	 B	 9	 10
FRED. OF SCE

136
134.5P1
29.604
5.90ON
20.48N

REM09UCBlUrY OF THE
ORIGINAL PAGE. IS POOR

A-105



i

COMPONENTS DEPNRTMENT
	

I04--'8 AT T"25C
	 21 :EP 78

137 ON

123 6N

110.2"

96.88"

83 4eN

70 99N

56.6eN

43.26N

29 SW

16 48H

3.80eN
1	 2	 3	 4	 S	 6

M OF CELLS IOe	 FRED. OF OCCURRENCE
CELL S 1 ZE 1.3404

PEADINGS-
MAX I evim
MEAN:
MINIMOM
STD . DEV =

7	 8	 ?

136
135 5N
X8.9114
5 600N
20 55N

A-106

k



A-107

i

COMPONENTS DEPARTMENT

	

e	 1 d99U

1.4300

1.0-9eU

	

^_	 928 eN

750.0N

588.ON

418 ON

248.6H

70. OW

	

-lee.eN	 —,

IOZ1 AT TA-85C
	 21 SEP ?8

DATA EDITED	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
11 OF CELLS IOe	 FREQ. OF OCCURRENCE
CELL SIZE 17. OW

READINGS	 132
MAXI MUM : 	 1.455U
MEAN	 256.9N
MINI MUM : 	 -48.20N

g	

STD DEU.	 240 1N
f



{

f

M.
1

LL-YPiPO4ENTS DEPARTMENT	 IOZ2 AT TA=85C.
	 21 SEP 78

1 690U

1 41 O

1.82̂0U

1 .63w

840 e

6'59 _ w

460. ON

70.6N

80 90N

-118.9N

-300.6N

• OF CELLS i 98
FELL SIZE 19 00N

READINGS:
MAX I MUM
MEAN
MINIMUM;
STD. DEV .

1	 2	 3	 4	 3	 6	 7	 8	 9	 10	 11
FREQ . OF OCCURRENCE

136
1.4h5U
X44 ..=+t 1

-78 . 30t 
244. 2-11

A-108

r
I



compowNTS DEPARTMENT
	

IO23 AT TA-85C
	 21 SEP 78

U
I 6@W

I 41OU

1. 038U

84e ON

650 ON

4". ON

2 70 ON

80 o"m

-110 .8N

-300. ON
DATA EDITED
0 OF rELLS 100
CELL SIZE	 19-98N

READINGS
'Vi/. I MUM:
MEAN:
MINIMUM.
STO.DEV.-

]REPRODUCIBZ
 
17T or lWe

0""GINAT- PAGF I'S p^,,a

2	 3	 4	 5	 6	 7
FREG - OF OCCURRENCE

132
1 4500
253.6N
-55 70N
242 4 ^ i

A-109



Li

COMPONENTS DEPARTMENT	 104 AT TAa8SC
	 21 SEF 78

1 .931	 U

1.41OU

1.229U

1.03W

84e. ON

650. ON

460 ON

270 ON

8H OWA

110.ON

— 300. Ot4

• OF CELLS 168
CELL SIZE 19 80N
READINGS
MAXIML"
MEAN
M I N 1 Mt-RI
STD DEV

1	 2	 3	 4	 S	 6	 7	 8	 9	 16	 11	 1
FREQ OF OCCURREWE

136
1 465U
244 ON

- 8. 30N
245 3tJ

!s

A-110

V,



a ,his

1

COMPONENTS DEPARTMENT 	 IOZS AT TA-85C
	 21 SEP 78

1 FAw

1 419U

1.22W

1 .838U

848. ON

658 ON

460. ON

90

- 118.ON

-388.8N
DATA EDITED
* OF CELLS 190
CELL SIZE 19.90N

READINGS=
MAX I MIJM
ME AN
MINIMJM
PTO. DEIJ

1	 2	 3	 4	 5	 6	 7	 8	 9 18 it	 12 13
FREQ. OF OCCURREHCE

132
1 470U
,_58.2N

-58 'ON
248 3N

A-111



COMPONENTS DEF

1 6001

1 41OU

1 22011

1 6380

84A 8N

658 8N

460. ON

270. ON

88.98N

-116 ON

- 3©6 ON

* OF CELLS 100
CELL SIZE 19 OW
READINGS
MAXIMUM ,MUM
MEAN
MINIMUM:
$TO . UEV .

1	 2	 3	 4	 3	 6	 7	 8	 9	 18	 11	 1-3
FREQ. OF OCCURRENCE

136
1.485U
248.4H

-,8 x+911
?5D 1N

A-112



U
L
U
L
G

COMPONENTS DEPARTMERIT

-jt

1 69eU

1 41OU

1 220U

1 . 0.38U

848 ®N

650.8N

4"-W

279.9N

8e 00H

-110.9N

-300. ON

IOZ7 AT TA-85C
	

21 SEP 78

2	 4
* OF CELLS 108
CELL SIZE 19.88N

PEADINGS-
MAXIMUM.
MEAN
MINIMUM
STD.DEV

6	 8	 18
FRED. OF OCCURRENCE

12	 14

136
1.475U
247. 1N
-73.50N
248.3N

RF.PRODUCIBILrIy OF MnORIGNAL PA.0F; IS ppo# A-113

^. ..^+.^	 __.ice	 ♦ ^_ ..r.	 ^ .^	 i .'	 1	 ti.%.s1^ a...J'c.n.-c-^ r^.';^



+I

Y

I 
COMPONENTS DEPARTMENT

	
IOZ8 AT TAz85L, 	 21 SEP 78

1 690U

1 41OU

1.2120U

1 . C338U

840.9N

650. ON

460. ION

270. ON

80 OON

- 118.8N

-360 @N
1

OF CELLS 189
CELL SIZE 19 9@N
P.EAD I Ncfs
MAXIMUM:
MEAN
MIfIIMljm
STO DEU .

2	 3	 4	 S	 6	 7	 8	 9	 18	 11	 12
FREQ. OF OCCURRENCE

136
1 48OU
246.SN

-81 90H
248.7N

A-1 14



L'
Li

L

f

i^

f-'OMPL-WNTS DEPARTMENT

6 20ml

5.4001)

4.60W

3 BOW

3.09U

2.28011

1. 48A1

600.8N

-200. ON

-1 09" 1

DATA EDITED
# OF CELLS 100
CELL SIZE 80 OW

READINGS:
MAXIMUMS
MEAN:
MINIMJM:
STD .DE9

IGZI AT TA-125C
	

21 SIEP 78

2	 3	 4	 5	 6	 7	 8	 9 10 11 12 13
FREQ. OF OCCURRENCE

132
6 325U
972.4H

-76 1.5N
1.142U

A-115



IJ	 ;

U	 ,
L	 i'
^^	 1

COMPONENTS DEPARTMENT	 1022 AT TAn125C
	 21 SEP 7

T NF^NU

6 24U

5.4000

4.606U

3 SeW

1. omi

2.2am

1.400U

60e. ON

-266 ON

-I. OOEKJ
1	 2	 3	 4	 5	 6	 7	 8	 9	 18	 11	 1

# OF CELLS 108	 FREQ. OF OCCURRENCE
CELL SIZE 88 6ON

PEADINGS = 	136
MAXI M tM	 6.315U
ME AN	 IQ 14.
MINIMUM	 -813.5N
STD DE I t	 1 166LI

A-116



REPRODUCI ILM OF THE
ORIGINAL PAGE I6 POOR

I
1

C A-117

COMPONENTS DEPARTMENT	 I0Z3 AT TAm125C
	 21 5EP 78

!1

7 e00U

6 2@i 1

5 4OW

4. 688U

3 BeeU

3. em

2.20W

1 .488U

600 ON

-200 ON

-1.080U
DATA ED I TED	 1
# OF CELLS 108
CELL SIZE 80 00N

READINGS
MAXI"
MEAN
MINIMUM=
STD DEV . :

2	 3	 4	 3	 6	 7	 8	 9 18 11 12 13
FREQ. OF OCCURRENCE

132
6 335U
963 2N

-779.0t4
1.148U

r/	 I



rQMPOWNTS DEPA

7 0000

6 200(1

5.400

4.6000

3 8000

3.0b9U

2.2880

1409U

589. W

-200.ON

-1 0090
2	 4	 6	 8	 10	 12

168	 FREQ. OF OCCURRENCE
80-WN

136
6 3200
910 2N

-8112- 5N
1.16?11

14
* OF CELLS
CELL SIZE
REAO I NG S
MAX I MUM
MEAN
MINIMUM
STO GEU

A-118



Al I

v

Y

•

COMPC*CNTS DEPARTMENT	 IO25 AT TA=125C
	 21 SEP 78

( 	 -T,-qm
T

6 288U

5.40M

4.

3 SM

3.00W

2.29m

1 .4t
A

600. ON
}

—200. ON

— 1 .0A0U
DATA EDITED	 1	 2	 3	 4	 6	 7	 8	 9 10 11	 12
• OF CELLS 108	 FRE® OF OCCURRENCE
CELL SIZE 69.080
READINGS	 132
MAXIMUM	 6 405LI
MEAN--	 933 1N
M IN I MUM	 775.ON
STU.DE I )	 1.168U

s

A-119



2	 4	 6	 8	 18	 12	 14
FRED. OF OCCURRENCE

136
6 430J
925 'N

-797 ©ti
1. 185LI

COMPONENTS CHEF

7 00@11

6 ^. ec"i

5.4(MJ

4.6880

3 800U

3.000U

2.2001

1 4080

600.8N

-200. ON

- 1.9080

* OF CELLS 100
CELL SIZE 80 09N
P£ND I NGS
MAX I MUM
MENN;
MINIMUM
STD DEI1

A-120

i

f

.	 r ll



f

L
i

COtlPOWNTS DEPARTMENT	 1027 AT TA-123C
	 21 SEP 78

7 88AU

6.2980

5.48eU

4.68@0

3 8880

3.8880

2.200
1.4880

600 ON

-288.8td

— 1 .ohm

i OF CELLS 188
CELL SIZE 88 80N

READINGS;
MAXIMUM
MEAN:
MINIMUM
^TO.DEV.-

2	 4	 6	 8	 i8	 12	 14
FREQ, OF OCCURRENCE

136
6.3950
926.4N

—782 ON
1.174U

REPRODUCpAGE DPWRE
OEIGNAL

A-121

A

C
Y
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A— 122

u
0
0

13

,OMPONENTS DEPARTMENT	 IOZO AT TA=125C
	 21 SEP 73

7 .8991.1

5 ^'QEaU

5.4000

4.60M

3 8OW

3 OOW

2.2680

1.488U

600.0N

— 2818 ON

—1.8880
1

OF CELLS 168
CELL SIZE 88.66N

PEAQINGS
MAX IMUM:
MEAN
MINIMUM
STD DE1J

2	 3	 4	 3	 6	 7	 8	 9 18 11	 12	 175
FREQ. OF OCCURRENCE

136
6 .3x0
918 SN

— 804 ON
1 1801.1



COMPONENTS DEPARTMENT

TEMP - .•	 — 55C

'% a 0(1

3:'.1 .0U

282.8(1

243.8U

264.0(1

165 0U

126 8U

87.89U

48.0OU

9 800(1

-30.8dU
5	 l0 5	 18 5	 10 5	 10 5	 10

• OF CELLS 100 FREQ. OF OCCURRENCE
CELL SIZE 3 9900

READINGS : 34 34 34 34 34
MA/ I MM : 160 . 8U 155.8(1 190.OV 268.00 350 OU
MEAN; - 1.41SU - 11.75H -523.5N 11.32U 55 15U
MINIMUM -28 88U -28.00(1 -28.06(1 - 18.000 -5.00OU
STD DEV 29.41U 28.29U 34.38U 44.84U 57.4QU

A-123



CIDMPONENTS DEPARTMENT

TEPIP - - 55C
4 530

4	 1'50

3 800

3.450

3 10^ -

2 758

2 400

2 050

1 708

1 350

1 .000 T
DATA EDITED 40
A OF CELLS 108
CELL SIZE 35 . AOM

READI NGS : 542
MAX. I "JM ; 3 910
ME44 3.223
r1INIMUM : 2 930
STO.DEV. 159 8M

	

VIC1	 21 ;EP 78

	

-- 20C	 25C	 65C	 125C

40 40 40
FREQ. OF OCCURRENCE

3 978 3.6 8 3.06403
3 148 3.074 3.045
2 710 2.580 2.500
174 3M 199 1M 223 7M

40

544
3.760
3 040
2.4401
259 .211

44

A-124

r''`

191
rr
iitn



I^ V

COMPf-HENTS DEPARTMENT V I C2
21 SEP 78

TPMP -, - W. - 20C	 25C 83C	 1230

-2 Ewo

-2 2'58

- c 5l'^0

-2 70.Ar

-3

-3. 25e	 i

-3.5
-3

--4 Af,i

-4 250

I

^,.1_^^ZZ^ 4i=a ^hRiYl

-4.s00

DATA ED I TED
-- r—

20 48 6d	 20 40 68	 20 40 69	 20	 48 60	 2e 40 60
• OF CELLS Ise FREQ. OF OCCURRENCE

CELL. S I ZE 25 . gaM
READ I W-S : 542 542 Sod 544 544
MAX I "I -2 84d' -2. 738 -2.590 -2.310 -2.460
MEAN '-3.2c 0 -3 145 -3 -075 -3.648 -3.042
tit 1 14 1  MUM -3.910 -3 968 -3.5,n -4 - 300 -3.720
S T P . DIED 154.1M 169 8M 195. zm 228.1m 255.7P1

XPRODUCIBn.ITY ()F
6TGAIAL 

LAGS f'3 ^ ►4
A-125
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