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TEST ABSTRACT

Twenty -five Hughes HCMP 1853D and 25 RCA CDP1853D micro-
.circuits were subjected to electrical characterization tests., The devices
were subjected to functional and AC and DC parametric tests at ambient
temperatures of -55°C, -20°C, 25°C, 85°C, and 125°C. All measure-
ments were performed on a Tektronix S-3260 Test System located at the
Hughes Aircraft Company Technology Support Division in Culver City,
California, Temperature enviromment was provided by a Temptronic
thermal airstream system under program comntrol.

All 50 devices passed the functional tests and yielded nominal values

in the AC and DC parametric tests.
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1.0."INTRODUCTION

This report docun‘;ent‘s the resulits of electrical characterization
tests performed to deterr‘nlfne the electrical performance characteristics
of 25 RCA CDP1853D and 25 Hughes HCMP 1853D CMOS integrated circuits,
The performance characteristics were measured under various electrical
conditions at five temperatures, The data was analyzed and tabulated to
show the effect of operating conditions on performance and to indicate
parameter deviations among devices in each group. This information can
be used in evaluating typical device performance and in determining
specification limits. Accuracy was given precedence over test-time
efficiency where practical, and tests were designed to measure worst-case
perforfnance.:‘ .

The tests were divided into three categories: functional, AC
parametric, and DC parametric, The functiofgal tests were performed
on a pass/fail basis to verify that the device under test (DUT) was logically
cortrect., All voltage and timing conditions (except supply voltage) were
set to nominal values to distinguish between functional failures and
statistically unusual devices, The AC parametric tests consisted of
propagation delays and transition times. These were measured either
by a one-shot technique or by a moving strobelmethod, dep‘ending on the
nature of the measured parameter. The DC parametric tests were
simple static measurements made by forcing specified conditions on the

DUT and measuring a voltage or current.
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All of these tests were performed under computer program contrtgal
on a Tektronix $-3260 Automated Test System, All devices were
subjected to the full set of tests at ambient temperatures of -55°C, -20°C,
25°C, 85°C, and 1259C., The temperature environment was provided by
a Temptronic thermal airstream unit (TP450A) under program control.

Twenty-five devices from each manufacturer (RCA and Hughes)
were tested. The data was tabulated and analyzed sepatrately for each lot,
There were no functional failures or significantly deviant devices in either

lot,
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2.0 DEVICE DESCRIPTION

The RCA CDPI1853D and Hughes HCMP 1853D are N-bit (expand-
able) 1-0f-8 decoders for use in 1800-series microprocessor systems,
They are designed to interface directly with the 1802 microprocessor and
to function propérly at its maximum operating speed .‘JI‘hey use static,
silicon-gate, CMOS circuitry with a single voltage supply. They are
compatible with 4000-series microcircuits and can be used as genéral—
purpose, l-of-8 decoders. They are supplied ih hermetic, 1l6-lead,
dual-in-line ceramic packagéé.

A brief functional description of the 1853 device is given in
Para.gra.i:h 2.2. Pin connections are shown in Figure 1, and a functional

diagram appears in Figure 2.

h
CKA =1 " 16 j—vDD
NO = — CKBE
N1 = — N2
OUT Q0 =i . |—cE
OUT 1 — L OUT 4
OUT 2 mmeir, — OUTS5
OUT 3 — — OUT 6
VSs — e OUT 7

TOP VIEW

Figure 1. 1853 Pin Connections
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Figure 2. 1853 Functional Diagram

2.1 PIN DESCRIPTIONS

2.1.1 N Inputs (NO, NI, N2)

The N inputs provide a 3-bit binary code to select one of the

eight outputs (refer to Table 1).

2.1.2 Chip Enable Input (CE)

The chip enable input provides multibit capability. All outputs

are low when CE is low,



TABLE 1. TRUTH TABLE

CE | CLA | CLLB | EN*. Q%

1 0 0 0 Q ok
n-1

1 0 1 1 0

1 1 0 0

1 1 1 1 1

0 X X 0 -

#() and EN are internal signals,
provided here for reference only.

#**Remains in previous state,

N2 | N1 | NO | EN| 0 1 | 2 3 4 5 6 | 7
0 0 0 1 1 0 0 0 0 0 0 0
o lo 1|1 lo]| 1| o] o o] o] o] o
o |1 {o |1 ol o] 1] o] ool ofo
o |l 1|11 o]l ol o 1, 0 o] of o
1o lo |1 ool olo| 1lo] o] o
1 o |11 lololo|l o] o] 1] 0] o
1 t1]o {1 |olo]|loao]|lolofo]-1] o0
11 |1t jolololo]| oo} o]
xi x| xjo lololo|lo]o]|of| ofo

The clock inputs determine output timing when CE is high (refer
to Table 1).

2.1.4 Outputs (OUTO0 through OUTT)

Outputs OUTO through QUT7 are the eight selectable outputs,
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2.2 OPERATION

The N inputs select one of the eight outputs to be high under certain
conditions of the chip enable and clock inputs, When the chip enable input
is low, all outputs are low. The two clock inputs operate a latch which

determines output behavior when CE is high, Refer to Table 1 for details,
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3.0 DESCRIPTION OF TESTS

Testing any parameter of an 1853 device involves applying input
stimuli to the device and observing its responsé. The details of these
two actions define the specific test or measurement. Microcircuit tests
can be divided into functional tests, AC parametric tests, and DC
parametric tests. The following are brief explanations of the methods

used with the Tektronix S-3260 to perform these tests,

3. 1‘ FUNCTIONAL TESTS

" _:F::t;.nctional tests are perfbrmeci on a pa-l.SS/Ea.il basis-using a pattern
of logic™"1"s and "0'"s. The pattefli.gigafines a series of stimuli to be
presented at the DUT inputs and a series of results to be expected at the
outputs. The input levels arle provided by drivers whose voltage levels
can be.programmed individually for each input and whose state (1,0, or
inhibited) are controlled by the pattern. The expected DUT output levels
are checked by comparators which are also individually programmable
and under pattern control. The comparators are strobed so that the
output is sampled only during a specific time interval. An error is
detected under the following conditions: ’

1. During compari-s on for a 1, if the DUT output is less than

the logic "1" compare level at any time during the compare
_ window ’



2. During comparison for a 0, if the DUT output is greater than
the logic "0'" compare level at any time during the compare

window (see Figure 3).
The placement of the compare window and the frequency at which
the pattern is run are under program control,
- The functional tests were performed using the pattern shown

in Table 2. The test conditions are shown in Table 3.

3.2 AC PARAMETRIC TESTS

AC parametric tests performed on the 1853 devices include
propagation delays and transition times. There are two ways to measure
propagation delays on the S-3260. The most efficient is the one-shot
(real time) method, which makes a direct measurement of the time
between two trangitions. The trigger levels at which the measurement
c%ock starts and stops are determined by comparator settings and are
programmable. The other method for propagation delay measurements is
the moving -strobe method. This method involves running a functional
test pattern (see Paragraph 3. 1) while varying the placement of the
compare window. If the strobe is moved {rom a failing condition {short
starting time) to a passing condition {longer starting time), the difference

between the input transition and the start time at which the output first

e s CYCLE TIME —————m~]

|

I

|

|
INPUTS X VYECTOR 1 DATA VECTOR 2 DATA X

1
, LOW CONMIPARE LEVEL

HIGH COMPARE'LEVEL.

OUTPUT ;

STROBE

—*, START TIME ("FROM"} [~&——
| —] -t DURATION ("FOR")

[
I
[
COMPARE i
|
|
i
[
[

—— e v ot e [ i stp

[ LOGIC *1" EXPECTED — NO ERROR LOGIC “0" EXPECTED — ERROR

Figure 3. Functional Test Timing
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TABLE 2, FUNCTIONAL TEST PATTERN

Tim;eSlots
Name | Pin | 1|2 |34 |5 6i7]8|9jro|11l12{13]14|15]16 |
cral 1| alabalalatalalal|zl1ioloelo]r|o
crB| 15| 1|l1|1la]zfzlafrfz{zfofo]1]|o]ofo
2lee | 13| vf1fafeiofajz|alafofr|1l1]|2]1]|2
§ NO olt1floltl1]lof1|lofj1|1]o]ojo|o]|1]1
N1 3 olo|l1t1|1fololij1|r|o|o]ofof1 |2
N2 14 | olojololojrlzf{r|2|lt|o]ofo]of1 |1
0 4| rlojolofolololololofo|1]1{o]o]o0
1 5 of[1lololojojolo|ololojolojo]|o]o
o\ 2 o-|of1|ofojololofolo|ojojo|o]|o0}o0
ER ofajo|1lo|ofofoto|ofofo|o]|o]oo0
24 12| ololofolo|1|o]ojolo]|o|o|o]o|ot{o
[ s 11l ololoflofo|o|l1]loto|lolololo|o]o]fo
6 101 olojojo|ofo|ol1|olojo|ojo|o]|o]o
7 9 ofo|ojolotolo]lof{ilolo|o|o]o]o|o

TABLE 3. FUNCTIONAL TEST CONDITIONS

Conditions At 3V At 15V
Drivers, high (Logic "1") v 15V
Drivers, low '(1_0gic o' ov oV
Comparators,.thigh - 1,5V 7.5V
Comparators, "Tow, ‘1.5V 7.5V
Cycle time (péfio'tgl)_ 16 ps 16us
Compare window: Start 15.95 us 15,95 us

Duration 8 ns 8 ng .




passes is the propagation delay. Voltage levels for this method can be
controlled as in the functional tests,

Transition times are measured indirectly., Propagation delays are
measured to the output-under-test at two levels (usuaily 10 percent and
90 percent of swing). The difference between the two delays is t.he
transition time between the two levels.

The following AC parameters were measured at VDD voltages of
5V and 10V (refer to Table 4 for test conditions):

Propagation Delays (Figure 4)

Chip enable high to output high (TEOH)
Chip enable high to output low (TEOL)
N input change to output high (TNOH) )
. N input change to output low (TNOL)
Clock A low to output high (TAO)

Clock B low to output low (TBO),

o U W N e

Transition Times (Figure 5)

1. Output transition, low to high (T'TLH)
2. Output transition, high to low (TTHL},

TABLE 4, AC-PARAMETRIC TEST CONDITIONS

Parameters At VDD = 5V At VDD = 10V
Driversg high . : 5V 10V
Drivers low ov ov
Comparators: '

High (prop. delays) \ 2.5V 5V
Low (prop. delays) 2.5V 5V
High (trans times) 4,5V oV
Low (trans times) 0.5V 1v
Cycle time Sps 5us
QOutput loads - Figure 6 200k, 200ks2,
50 p¥ 50 p¥F




y T . N
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CLK B ’
N
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Figure 4. Propagation Delay Timing.
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Figure 5. Transition Time
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All AC parametric measurements except TNOH and TNOL were
measured using the one-shot method. TNOH and TNOL were measured
using the moving-strobe method.with a pattern similar to a memory
ping-pong read. In this pattern, the N inputs were switched so that the
outputs were enabled as follows: 0,1,0,2,0,3,0,4,..0,7,1,2,1,3...1,7,2,3...
etc, This pattern ensures that the worst delay to a.given state will be

recorded,

3,3 DC PARAMETRIC TESTS

Most of the DC parametric tests were performed in a straight-
forward manner. Input conditions were applied using the drivers as in
the functional and AC tests, and the pin under test was forced with a
regulated voltage or current supply (depending on the specific parameter).
The desired parameter was then measured and recorded.

The exceptions were the VIH (minimum logic "1" input voltage)
and VIL (maximum logic '"C" input voltage) tests. These were similar
to the walking -strobe propagation delay tests, except that input voltages
were moved instead of output compare windows,

In the VIH tesgt, all inputs except the one under fest had drive levels
of VDD and 0V, Timing conditions were generous, The logic '"0'" level of
the input under test was set at 0V, and the logic "1 level was set to a low
enough to ensure voltages that the device would fail to function properly.
The functional test was run repeatedly, with the logic "1" level on the input
under test raised each time, until the device passed. The voltage at which
the device first passed was the minimum logic "1 voltage for the input
under test. The VIL test was performed in a similar manner,

Table 5 lists the DC parameters measured, with the exception of
VIH and VIL. These two parameters were measured using the functional
test pattern of Table 2. The timing and output comparator conditions
were the same as those for the functional tests (refer to Paragraph 2.2).
The input voltages were varied in 0, l-volt increments as shown in Table 7.

Each input was tested separately at each voltage.



TABLE 5, DC-PARAMETRIC TESTS
Voltage/Current | VDD-VSS
Symbol Parameter Pin Forced {Volts) Comments
VIiCi Fasitive input Each input ImA 0 VDD ahd VSS tied to
clamp voltage ground
VICN Negative input Each input - lmA 0 VDD and VSS tied to
clamp voltage ground
IIH lnpuf current, high [ Fach input 15V 15 0V on other inputs
IIL Input current, low Each input ov 15 15V on other inputs
I0H Qutput current, high| Each output 4,6V 5 Output under test is
4 5V 5 in high (logiec ''1')
9.5V 10 state
9.0V 10
10,5V 12
IOL Output current, low | Each output © 0.4V 5 Output under test is
0.5V 5 in low (logic '0")
_,0.5V 10 state
1,0V 10
1.5V 12
ISS Quiescent supply V5SS ov 10 Inputs forced per
current oV 15 Table 6. Logic "1"

= VDD, Logic "0" =
VSS. Outputs open,
Ten tests at each
voltage.




TABLE 6. ISS PATTERN

Inputs CLA CLB CE NO N1 N2

ISSl 1 1 1 0 0 0

2 1 1 1 1 0 0

3 1 1 1 0 1 0

4 1 1 1 1 1 0

5 1 1 1 0 0 1

6 1 1 1 1 0 1

7 1 0 1 0 1 1

8 0 0 1 0 1 1

9 0 1 1 1 1 1

10 0 1 0 1 1 1

TABLE 7, VIH AND VIL TEST CONDITIONS
Varied Input Under Output
Test Other Inputs Compare
From| To -
Parameter | (V) | (V)| VIH (V)| VIL (V}| VIH (V) | VIL (V)| High (V) | Low (V)

VIH (5V) 0 5 0 5 0 2.5 2.5
VIL (5V) 5 0 5 - 5 0 2.5 2.5

VIH (10V) 0 10 - 0 10 0 5 5

VIL (10¥v) {710 | o| 10 - 10 0 5 5

VIH (12V) 0 12 - 0 12 0 6 6

VIL (12V) 12 0 12 - 12 0. 6 6
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4.0 TEST RESULTS

4.1 SUMMARY

All of the devices in both groups passed the functional tests and

yielded nominal values in the parametric tests,

4.2 DATA TABULATION

For each parameter, the data was tabulated by device serial
number and temperature., The sigh '"<*" to the right of a value was used
to indicate an out-of-range measurement. The minimum, maximum,
mean, standard deviation, and median values were listed at the bottom
of each temperature column, Out-of-range measurements were excluded
from the statistics.

The RCA parts were numbered 3 through 27; the Hughes parts
were numbered 28 through 52, The statistics for each group were
calculated separately.

In addition to the printed data, histograms of some parameters
were provided. Each histogram displays data for one or more parameters
at all five temperatures, in ascending order (-55°C, -20°C, 25°C, 85°C,
125°C), The histograms illustrate clearly both the effect of temperature
and the distribution of devices for each parameter. RCA and Hughes parts
were plotted separately. ‘Table 8 is a list of the parameters plotted.

The histograms are provided in Appendix- A,



TABLE 8, LIST OF HISTOGRAMS

Parameter Conditions
ISS VDD = 15V
IOH VDD =5V, .VO = 2,6V
VDD = 10V, VO = 9.5V
ICL VDD =5V, "VO = 0,4V
VDD = 10V, VO = 0.5V
TEOH and TEOL ¥YDD =5V
¥DD = 10V
TNOH VDD = 5V, 10V
TNOL VDD =5V, 10V
TAO VDD = 5V, 10V Two histograms
TBO VDD =5V, 10V
TTLH and TTHL VDD =5V, 10V
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LUD0=161)

29 May 79
ey é;:-———T—J ?r
T ] [ ' ] L) L
<l 44 <8 48 26 28 i
e FREQ. OF OCCURRENLCE
1.808H
260 200 200 2ue
35.29NH 29 .54 47 . 48H &3 . 9N
31 .66H 59 . 67N 41 . 44H 99.71IN
25 &8 <9 8SH 34 . 33 46 25N
1 261N 2.115M 2 524H 3.6608N




. 1R =511
3~326A DATH FOR TENL Ted:  VpD=5Y

(40 on 29 MiY 79
120 61
= =i -
E 120, 6M
G lig.en - 5
M
o 196 BN -
” 9% agH -
ol TR = 7
78 BN "Eﬁ ) ""____._x;—" =
€0 OBH =
56 0aH -
49 . 9N . , ; ; 7
0 , 28 20 - R 20
8 OF CELLS 5o FREQ. OF OCCURREMCE
CELL SIZE 2 999M
READIMGS 209 260 260 260 206
16, THUM - 72 251 52 85N 95" 25N 115 S 129 éN
MEFH - 62 SEN 71 18M 82 d3N a7 SN 199 1H
MIHTMM: =3 201 66 SN £5 95N &2 FSM a1 QN
STD.DE . - 3 1245 4 BSSN 57 SREN Pa59M 7. 996N



S—Z268
T8 . 06N
€5 OON

g £R A0H

E: _ .

0 95 {:_.’JB”_

H

o S8 BoN

) 45 .98
40 . BN
35 . poN
E R
25 BoH
26 oo

# OF CELLS

CELL SIZE

READINGS -

ME4 T MU -

MEAH -

MIHIMM :

=10 . DEV

OATH FOR TEOZ

TBO:  UDD=1680

29 May 79

1

A-10

T ¥ T T S H T T T
2a 4 28 48 28 49 28 48 286 49
Sa FREQ. OF OCCURRENCE
1. 906N
200 203 268 269 200
24 . 15M 38.15M 43 . 351 52 .A5N o8 . 25N
25 26H 33 adN 22 . 25N 45 87N S8 . 27N
26, BBN 9 46N 23, 38H 38 76N 42 95N
1.426H el 2 984N 2.798N 2 249N




H ) ==k
S-3368  OaTe FOR TT1 TILRATTHL - U00=5V

S8 30N

4% ot

g 3. 20N

c

a 35 g

H

g T8 96N

) 25 . 9eM
28 g
15 . 98N
16 BBH
5 QBN
. BP9

# OF CELLS

CELL SIZE

PEADINGS -

Me4 1M

MEFH -

MIHIMUM:

. 5TO.DEW

23 MaY 73
] >
e
HL—-I } | :' ) |
l | 1
i |5 I ¥ L ¥ |1 1 - 1 L
49 &8 40 oa 46 89 44 <o 44 26
5 FREQ. OF OCCURRENCE
1 BooN
495 446 460 +420 406
19 26 22 . 2N ar . 1984 31 .98N 35 09N
1% 8K 17 .59 28 .41N &4 71 cr . 62N
17 204 14 5ol 16 . 48H 13. 26N 22, 18N
1 286N 1.687H <. 385N 2.813N 2.335

A-11




TTLHATTHL: YD0=18l)

1.0
'

S N5 DATw FOR TT2

. 29 Mgl 79
1% 90N A
: 16 20N -
r i
H
D 12 DaN
) 15 BoH
a8 med
&.Bo0N -
4.906H -
o 698N A
2. a0 T T 1 T Y
o 20 20 8@ 26
# OF CELLS 5@ FREQ. (OF OCCURRENCE
CELL SIZE 460 oF
READIMGS : 460 4099 400 400 490
MEA T 11.55H 12 95K 15 16H 17 76H 19 . 65N
MEHH : 5. 7a&H 16.47N 11 &8N 12. 28N 15 26M
MIHIMUM. & ABGH 5 950N 2 296M 11 3N 13 98N
<TD DEU Shg . gF TEd 1P 1.1238N 1° Z9aM 17 469N

A-12



. =51 = i
5-3260  DRTA FOR 10HI fOR-V00=30 - Uo=4 .6V

— 23 MaY 79

~& SUamM

mmaommI T
|
C
8
5

~3.6001 ?;:r' 3 —

|
M
n
3
4
L.

-2 B0oM T 1 T T T 1 | T ¥ |
23 4 <8 40 28 48 28 44 28 4B
# OF CELLS b5} FREG. OF QCCURREMCE
CELL. SIZE 186 alj
FEADTHGS - 286 268 20a 2089 288
MEZ 1M1 . -4 986M =4 . 1358M -3.420M -2 .260M -2 . 489M
MEAH: -5.852M ~3 . 884M ~4.823M -3 .383M ~2 . 932M
MIMTIMUM-: —6. 3 —% . 47aM -4 439M ~3.718M -3.286M
STD.DEV . - 313,14 273 4U 278 .6l 187 1u 165.7U
Ch%y
Bs .

A-13



g1l

GH : U'" =18l =9 S
S~3268  DATH FOR I0HS 10z VED=180 Lo=9 5

Fq »
—13 . 96M . _ 29 MY 79
-12 BBM
o 12 aen
E o -11.o6m
=4
E —-19 aoh
R a0eM b ]
- .M~ ;gg;;r"‘
-£ BP8M o ; ?=r—'
~5.600M -
-4 . 386M T T T T T t T 1 | T
29 4B 28 4@ 28 4@ 28 44 26 44
% OF CELLS %] FREG . OF OCCURRENCE
CELL S17E 288 4
READTINGS 208 284 cae cag 280
e 14 - -1l =251 -9 1581 -7 . 6201 -6 . 290 -5 . &0eM
MErH -12.5%M ~183 &7 -2 659M *? 191M -6 416M
MIMIMUM: -17 &8 -11 VaM -9 3751 ~7 . 87BN *?.BJBH
STD.DEY - 450 z0 S74 4 2% el 311.8iJ 282.70

A-14



S-3360 DATR FOP I0Lt T0L: WDD=5U - uo=5 4y

12 BOH ‘ £2 MAr 73
11 9GM -
A .
i 161, B0K
E 5.000h
R
E 8. 50H 5
U =
6.346M — e E -
5.800M - 3 - 1
4. 0860 B
Z.000M
2. boa 1 T L v ¥
<8 44 20 48 28 48 8 48 <8 48
# OF CELLS 5@ FREG. OF OCCURRENCE
CELL SIZE 280.0u.
FERDINGS - 200 208 260 200 209
M 1ML - 3, SN 8. 6201 7. 309N S Q5an 5. 266N
MEAN 5 581N 7.847H & E42M 5 341M 3. 7Eam
MINIMUM: 7558 £ 90M 5 7S 4 7O5H 4. 12@M
STO.DEY. - 455" 51 398 o 341720 234 8u 251.9U

A-15



T AEER OHTA FOR LOLZ

.83

[
P |

[
Y|

£153M

T

f\a
[ S

815

=
et

—t
L

. 8oM
17 a6M

wmamn

15 oM
13 oM
11 BYM

2. 6ugl

=

. 6B6M
. 2aaM

N

# 0OF CELLS
CELL ZIZE

FEADIMGS -
MaAIMUM .
MEAH -
MIHIMM:
STD DEY -

0L

AD0=101)  Uo=9 S

23 MaY 73

-l

=

_ = .
4 F: f— |
-

% | 7 Y
48 463 48 40 48
Se FREG. OF QCCURRENCE
400 gy "

pedz]5) T 208 286 =Ba 280
12 201 17 . 480 14 28N 12 1SH 16, 7
19 291 15.28M 13 54n 11.639M S 838M
16 SaM 14 3o 12 . 66M 9, S6aM 8.725M
Z2€ 34 a5l &re .3l Se4 S0 441 51




T S-276E0

mmaoammz=T

-5 aaay
- . 8aBl
-1 @y
=500 . B9H

—280 6
—-168 oN
-35 96N

—26 . BaN
-1 AN
-5 BapH

-2 . 996
~1. 686N
-599 . ep

—200 . 6P
-108 eF
-39 ooP

DATA EDITED
# OF CELLS

FERDINGS :
MAZ MM -
MEAH -
MINIMUM:
STO.DEV . :

DRTH FOR 135

1S5 UN0=15y

25 MaY 73

L1l lw_j_L,

1

L3y H

' N

199

T !
49 88

145
-8 . pap
—82 . 29H
=1 2290

387 . 1M

T T
46 89

1 1
43 86

FREQ. OF OCCURRENCE

26U -366 . O
231 7N

A-17

<43
—3.490%
~32 38N
-895 . 8N
161 2N

42 &9

243
—359. 9N
~437 . 3N
—~1. 368U

154 4N




RCA CDF1853D



a5 LOD=1S
3250 DETA FOR 155 155:  lDD=15

10w 29 MEY 79

-4 G5y
~2 . 30
~1.008U
—408 . 9
~260 . aH
~180 BN
-42 BEN ﬁ
-2 BEMN . t
-18 GBH

e I 51505
—c . AN
-1 356N
—400 6F
~-288 B8P
-i03 BP
—-48 O6F
-2 BEpP
—18.96F v T ¥ L

ISV I I |

MIMDITI

i T -
DATR EDITED 48 48 4a 43 44
# OF CELLS 196 FREQ. 0OF QCCURRENCE

READIMGS - 1 is2 1%€ Pt o

Ma- 1M -58. —-26 . BaP -3 gaF ~3. 1384 -314 5N

MEfH - ~1% & . 94 -44 71N -21._168H ~218.5H
% cal -c_&o0ll -3 6354 -4, &350

FINIMIM: - &
35 4N 232.2H 439

STO.CGEWL. -

A-19



=T
|
|
A
X
x4}
=

cimomTo

S00M

—1.906M

# OF CELLS
Cell SICE

FERDINGS .
FME7 UM -
MEAH -
MINIMU:
STD OEV

104-

ID0=5Y

Ul=4 . 6y

A-20

29 MEye 79-
]
¥
3
-
..5 ] ﬁ
- b ra a
19. .
- a | o |
=3
N | ‘ T T T T T T T ¥ T
20 48 28 49 28 44 2B 46 28 40
Sa FREQ. OF QCCURRENCE
1og. al)
28s o8 28 peds ol el 15
~Z 416M ~2 . G450 -2 3951 -1.228M -1.715M
-4 . 2%94M -3 . £82H ~3 . B45M -2 .582M -2 224M
~5, 730N ~d  S7EM -4 GBE5M ~-3.378M -3.885H1
321 .6l 222 Tl 277 .8l 23354 288 2L



http:MApIMUr.Mr

(1p)

-12 s
-11 o
g -15.98M
E -2 386N
R
E -8 GooM
-7 . eBeM
-5 . BOEM
~5 _paeM
~-4 _APsM
-2.pooM
-2 6eoM
# OF CELLS
CELL SIZE
FEADIMGS :
e, 1111 -
MEFH -
MIHTHMIM -
T0 DEY

DATH FOR 10H3

I0H-

UDO=161)

)0=9 5

A-21

29 el 7?9
| B
= &
.E | ] a
4 T g
d =N I
- r_......l P - —y
] b
X ¥ b | ) | {
4@ 40 49 40 46
59 FREQ. OF OCCURRENCE
289 .a)
2060 2008 200 <80 288
-7 . @481 —& . Dpem ~-3.146M s —-3.840M
—-5.829M -7 . e84 ~6. 4261 -3 . 388M -4.827M
=11 39M ~-3. 4801 -8, 135M -6, G7aM -6 . 228M
637 . Bl J&1.7U 488 .3U 420 41 383.5U




: LUDh= LUO=0A 41
S-3260  DATA FOR 10L1 toL: UDo=SY Vo=a.4y

1% o 29 Med 79
a gagm -8
= = O ;
M = bae ﬁ
= . .
E & g A j::1..1 ﬂ
) = . oA 'F‘ H % : P
, > = I
3.0099M f e e
; | N |
2 _obA
1.008M -
2. o8 T T T T 1
44 49 40 4 40
# OF CELLS 5@ FRER. OF OCLCURRENCE
CELL SIZE 266 gy
FEADIMGS - 209 268 y4%)5) 299 200
Mas I 3 25ah 8.278M ¥ 17oM 6 . B48M 9. 2694
MEAH - 777 €. 2raM S.412M 4. 453N 3 Q341
MIHIMUM 5 4251 3. 755M 4 A35M 2. 249M 2.935M
ST0.DEY - 42 4i) 5°7. 3 584 QU 4-11{.;?1’.! 339 11U

A-22



.. = Ui=g 5
S~3268  DATH FOR I0L3 1L WoD=ta0 1o=8 S\

29 May ?S

M
=
E
P
E 12 801
=

11 28M

> ,

IEI . 9@” - ') . 3

s ooom - =

S.Ga6M - | S

———x
T.G00M E?—J
£ Bag T 1 1 T ¥
el b % 26 28 28
# OF CELLS 50 FREQ. OF QOCCURREMCE
CELL SIZE 208 gl
EADINGS - 209 208 P[] 288 by %)

MeXIMUM 15.9aM 14.35M 12.65H 16 . 85M 3 g5em
MEfH - 173 741 12,151 12 46M 8 2491 7. 885
MIMIMIIM: 12 . £014 . 9. Seam 2.145M & . SOBM 6.0380H1
STO OEV . 1.6%8mM 940 Si 791.68U 785 su 47 U

A-23



¢ UDO=SL
S-3260 DATA FOR TEOQ TROR/TEQL:  UDD=5V

-~ s B q
J—— 29 Ml 75
200 .eM A
= e 4
£ 159 . 6H
a0 1€0.eN - ?
H
[ 148 8N 4 | e
126.0H 4 | g
100 6N - |
26 9eM . 0 —T ‘o
=
a8 AgN - % ;'
40 oo
26 . 9t T T T T 1 1 T i T
@ gg 38 89 46 2o 48 28 8 =
# OF CELLS S FRE®. OF QCCURRENCE
CELL SIZE 4 699N
PEADIHGS: 4096 400 460 400 46563
MG, 1MUM : 114 5H 135 aN 160 6N 133 SN 217.5H
MEGH - 74 . EEH 87 BEN 163 4N 125 BN 141 .0H
MIHTMU 432 26H 42 76N 57 46N 65 . 95N e 35N
S5TD DE) 11.25H 17 a2M 16 29N 159 58N 22 @9N

A-24



S-3268. D&T& FOR TED: TEGH-TEOL . uDD=18Y
1668 BN : g2 10l 73
98 Qe '
E: C: ]
E a0 oM
6 7O oeN
H B
0 o8 | BEN
::
‘56 DEN 3—. ’
4a BN M
38 .98H :?‘ ,li_, T
28 . BPN
18 68N
6.- (31237 T T 7T ; T T 1 T . |
489 £6 48 29 4@ 88 43 £0 44 cA
# OF CELLS 59 FREG OF DCCURRENCE
CELY SIZE 2 . ABEN .o
PEADINGS 460 406 408 400 400
r-#vmum 43 . 70H SE . YBM 66 . I8N 81.35N 92 7OM
ME gt 24 23H 29.12N 46194 55. T2H 63 .87H
mmmum 21 . E8H -24 45H 28, 75N >3 . 48N 3? 45N
5TD (gL 4,129H 4.872M 6. 056N 7. 983N 8 653N




THOH:  LDO=5U

S—2268 DAaTw FOR THOHL
I 23 HMaY 73

265 8H |

270 B A E,
S 240 BH -
£ 248 84 ::‘;
C .
G L'lg . BH =
H 3

=15 = ‘

g e =]

158.aM E | R =

120 ._6H «E ‘ ,:—l’ = |

99 . 86N 3 =1 " ? :

30 AN '

E' . %B T T 1§ H __i

<8 < 28 28 28

# OF CELLS 1% FRE®. OF OCCURRENCE
CELL SIZE & . BOOH ‘
FEADIMNGS: ez ls) 288 28 __2o8 281
MeXIMUM 133,84 169 .8M 195, B4 }:‘¢§ .BH 268 &t
MEfFH - ar. 121 192 . 2H 121.8H 147 3N _]7..66 BN
MIMIMUM: 44 . et =1 .968H 22 88N £3 . AaH 78 . 0aH
STG DEV 15.97H 18 . &1H 2e . SaM 27 .S51M 31 11N

A-26



THOH:

UbD=14)

C 29 MY 79

k.

L

L~3261 DRTe FOR THOH:
1261 M
110 o
g 160 . oM
o 98, GO
M '
0 S5 AN
S
T8 ey
68 agH
S6.90N -
a5 8N =
20 _DoN
20 90t
# OF CELLS 5@
CELL SIZE 2 oesN
READINGS 260
MG TMUM £6.. 02K
MEGN - 49 @2H
MINTMUN: 24 oo
STD GElS.

5,934

T I
18 20 39

T ! T 1
18 28 320 1@

FREQ. OF OCCURREMCE

200

£9 . BON
46 12N
7.028M

A-27

280

18 S4M

T T
29 38 18 2z0- 3

286

2. 64N



THOL - LDD=S))

200 BN 29 MY 79

190 64 A
g 160 64 4
5 140 6H
|
o 126 0N -
] 1965 oM

S0 3eN -;_1

=3 —

56.00H 1 —— . }

4B aaH ~§ ?

ZA 6aH -

g, B@E’ T ] 1 T 7 T ) 1 L] )

23 49 28 40 20 49 20 40 20 40

# OF CELLS sS6 FRE®. OF OCCUPRENCE
CELL SIZE 4 gaeM
PEADINGS 208 2610 202 200
P65 T UM - BY Q6 1 117 .64 139 0n 155 .6
MEAH - 55 . o9 & 4. 164 88" 23N 98 . S6H
MIHIMUIM - 33 aoH 3 43 BN 51 .96H S6. 06N
STO DEY - 2 295t =3 11 3eN 13.65N 15 26N

A-28




S=3254 DATH FOR THOLZ

1o Bl

S OON
28 @Al
8. 06BN

68 BoN

L Bocall TR a 1 100

o8 BoN
49 . 86N

8

. B6N

fu

7. BEN
18 e
a.390

# OF CELLS
CELL .S1ZE,

READIMGS -
MAXIMUM:
MEAH -
MIMIMUNM:
STD OEU.

THOL:  L0D=1ay

29 MAY 79

]

-
5

L]
46 49

FRE® OF OCCURRENCE

200 200
42 DaN S0 . QoH
25 . 43H 22.93H
20, 9N 22 . DBN
3. 465N 4 127

A-29

40

289

&7 . 08N
44 TN
=8 . A8
5.3094H




TaO:  LDD=5U

258 OmpTa FOR TAGL

o : E;Sﬁ MaY 73
226 0N - a
E ZoneN - 5_, é _
C
: 120.8H A & E
J
D 156 . 6N & = ‘
o 56.0N | -
. t4p eH - % »—:_—_?-b
tza. 08 +h ? |
IUU BN "; J\ : . J-J |
B0 BAH == f:'
58 G8M - 2
4@‘38"4 T ) 1 1 T T 1 H ¥
28 40 26 4@ 28 49 @ 41
# OF CELLS 59 FRER. OF OCCURRENCE
CELL SIZE™ 4 oonH : _
FEADINGS - 290 coa 2498 209 268
MG 1ML 123 5H 145 8N4 173 SN 218 SN 236.5H
MEAH - 82 21H 36" 5N 1157 146 4N 153 €N
MIMTMLM 43 £0H 55 7SN €5. 55N °2 . 3eM 87 85N
STD.DEY. - 11940 14 33M T 21 @3N 23.67N



S~3260
128 6H
1123 M
g 160 6H
5 50.60M
H
o 89 OoN
76 86t
£0 . 06N
50 . goN
49 aeN
26 . 00N
20 .806H
# OF CELLS
CELL SI2€
READIHGS :
MG T MU -
MEFH -
MIHTMUM -
STO.DEH .

% OATH FOR Tao2

TAO:  UDD=16U

1

-

U

Z9 M&r 79

A.31

=3 g :)
cam o) '
— | ]
]
1 T ¥
28 40 28 48
FREG. 0OF OCCURRENCE
288 260
58,164 L. 7N
42. 14N 58 ZeN
o6, 7at 38 . SeN
S336H  &.4roN




[ : LD =?
S—ACEN DHTA FOR TEOL TBO DO=5U

<48 BN ° 23 Met 73

226 @ -
= 200 GM - 3
a )
;:; IE:U . B“ -1
H
D 156 ON - :
= P

140 @4

128 a4 -

166 . 6N | >

80 PEN o4 — T o fﬁ

: S ;,
S0 . 0O F ]
F
4 . BN T T T T T T T T f T
on 48 26 49 26 49 28 49 26 ag

#§ OF CELLS So FREQ. OF OCCURRENCE
CELL SIZE~ 4 deoH
REAGIHGS - 255 260 200 209 2og
MAATMUM 117 SH 13€ . 5 162 . SH 195 B 212 5N
MERH - 7E SEH 2 42K 105 5N 127 SN 147 an
MIHIMUM: 45 £om <1 . 36H 668 SSH 1 70N 80 4aN
STD DEY - 11 .56 12 6EN 16 47N 19 88M 22 29N

A-32




- N - : | =
~3260 DATR FOR TROZ TBO:  unD=1ev

140

108 N , 29 MEl 79
S 0PN -
é o0 BoH 1 : %
G 70 ey A f
H o ‘ ; ;:Lﬂ
g 69 AN - N
S peH | 7 T | ‘
36 . oo -E?———-J ;f h f
26 _GoN -
17 BEH -
a.000 =7 T 1 T T T Y T | ¥
20 49 26 49 26 4@ 26 49 28 4@
# OF CELLS 5g FREG. OF OCCURRENCE
CELL SIZE 2 6von
FEADIHGS - 200 200 208 268 269
MG LU - 59, 25H S7 7N 68 . 15N 82" 66N 93" 65N
MERH - 25 411 40 264 47 . 25N 56 . 77H €4 . D3N
MIMIMUM: 2% 901 26 . 55M 25 19N 39 Q5 28 7SN
5TD OEL . - 4TITSH, 498N €. 130N 7 623N 8. 758N

A-33



LH ¢ LUD0=5S
S~3268  DaTA FOP TT1 TTLH TTH{" 0=V

56 OGN 29 MuY 79
45 AgN 4
: 46 2N A
C
0 35.08H - |
H 5 o .
g 38 AN S >
25 agH -
26 80N o 1. - e
[ 1’ 'l__l ;
15 . 96N = ] ’
19 . ao4 -
S aonH
2.000 T T | T T
44 48 40 46 35
# OF CELLS 56 FREG., OF OCCURREMCE
CELL SIZE 1 a96H
READINGS - 489 406 440 400 405
MEHEIMUM - &9, 6N 38 aeN 295 . 60H 43 56N 47 . S8
MEAH: 7 o2eM 28 . g2h 29 . 86N 28 . 68H 32124
MIHIMUM-: 11 Sy 12, a6 14 45M 15.75H 19, 28N
ST0.DEY - 2 T6EM 2,078 3 899N 4.367H 4 . 863N

A-34



28 . o8N : 29 MUY 79

26 OON A )
3 24 08N |
S a '
a Zz.06M
M
D 28 aoN ‘

12 BeN 4 _ :

16.86H4 -1 ;é%ij:

14.0e8 | % —

12 . N ‘ sl | ';’

1998

8%8” ¥ L] 3

: 40 40 . 468

# OF CELLS Sa FRED. OF OCCURRENCE ‘
CELL SIZE 460 .op
READINGS - 409 499 491 430 499
M THUM - 14 . 49H 16 48N 13 15 23. 25N 26.55N
MEAH - 10134 11, 52 13 32N 15531 17.45H
MINIMLM 5. 358N & SQhH 3 758N 19,68 11 . 7oN
STO.DEY . 1. 334 1.537N 1.827°N 2 253N 2.532N

A-35



