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FOREWORD

This report presents the results of work performed by
ARINC Research Corporation during the quarter 1 January -
31 March 1963 for the Bureau of Ships, Department of the
Navy, under Contract NObsr-87664. The contract authorized
a reseafch program to determlne quality assurance require-
ments for speclfic semiconductor devices,\and to determine
confidence 1limits for the shape parameter B of the Weibull
distribution. Work performed in the first and second quar-
ters of the contractual period, 1 Jﬁly - 30 September 1962
and 1 October - 31 December 1962, was described in Publica-
tions No, 239-1-325 and No. 239-2-338, respectively. The
program 1s similar 1n scope to research conducted for the
Bureau of Ships under a previous contract, NObsr-81304, and

reported in ARINC Research Publication No., 144-6-270.
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1. PURPOSE

This study under Contract NObsr-87664 is similar in
scope to an earlier study made under Contract NObsr-81304.
Final results of that study were reported in ARINC Research
Publication No, 144-6-270, Rellability of Semlconductor

Devices, 22 December 1961,

The work under the present contract has three basic
obJectlives:

(1) To determine quallty assurance requlrements
for 23 specified semiconductor devices. For this purpose,
reliability and life test data, obtained from manufacturers
of semlconductor devices and equipment and from field use,
willl be analyzed and integrated.

(2) To provide specifically from the data:

(a) Information on fallure rates fram life
tests and fleld operation,

(b) Application data based on the variability
of important electrical characteristics
under 1llfe test conditions,

(¢) Tnformation on decreasing fallure rates
and on responses of different junction

types to application of various stresses,



2. GENERAL FACTUAL DATA

ARINC Research personnel who have participated in
the study and the man-hours expended by them through 31

March 1963 are as follows:

Robert Strauss, Program Manager

George J. Blakemore, Program Director-
Statisticlan

Edward T. Kronson, Statistlclan-Programmer

Willlam H., von Alven, Technlcal Consultant

Hours

21

1033

686
39



3. DETAILED FACTUAL DATA

3.1 Summary of Work Performed

During the third quarter, manufacturers provided
life test data on 3 semlconductor devices. Thus, life test
data for the 23 specified transistor types to be studied
under this contract have now been received from the 8 manu-
facturers who agreed to contribute to the study. (Success
in acquiring the data is largely due to the efforts and -
cooperation of representatives of these manufacturers on

‘the JEDEC JS~11 Commlttee.)

This report presents a detalled analysis of the life

test data on 8 transistor types,

3.2 Analysis of Semiconductor Life Test Data

This report presents the results of analysis qf data
from short-term (1000-hour) life tests of 8 transistor types.
Table 1 lists these transistors, the types of 1i1fe tests,
the sample sizes, and the specific electrical parameters

considered. As in the first and second quarterly reports¥*,

* G. J. Blakemore, Rellabillty of Semlconductor Devices,
First Quarterly Report, 31 Oclober 1902, ARINC Research
Corporation, Publication No., 239-1-325, pp. 5-20.

G. J. Blakemore, E. T. Kronson, and W. H. Von Alven,

Rellability of Semliconductor Devices, Second Quarterly
Report, 31 January 1963, ARINC Research Corporation,

Publication No. 239-2-338, pp. 19-86.



TABLE 1

TYPES AND CLASSES OF TRANSISTORS ANALYZED;
TYPES OF LIFE TESTS, SAMPLE SIZES, AND ELECTRICAL PARAMETERS

Sample | Electrioal
Type Claes Life Tests Size | Parameters

, 200°C Storage 60 n 1
. Cycled Operating 60 FE’ “CBO

100°C Storage 30 b 1
» 100mW  Operating 30 FE’ “CBO

. 1009C Storage 110

.g:iﬁgg} NPN-8ilioon-Medium Power

1 2N2084 PNP-Oermanium-Switoh

¥ .

. 2N1204 PNP-Germanium-Switch 200mW  Operating 50 A\ IcBo

: 2N914 3009 Storage 80

; 24316 } NPN-Silicon-Radio PFrequency " 300nW Operating | 200 hn, xCBO
. 1000C Storage 120

W O DR D O

2Ng62
2N964 PNP-Germanium-Switoh . 150mW Operating | 200 hn, ICBO

Note: The brackets indicate that the life test data for the two types were
submitted in a combined form, Therefore, the data for the two types
are combined in this report,

# Type 2N1486 was not on the original 1list of transistor types for
which analysis was requested,

the analysis consists of four parts:

(1) Distribution of electrical parameter readings
at successive time periods.

(2) Distribution of the change in electrical param-
eter readings at 1000 hours relative to the 1nitial read-
ings (delta distributions),

(3) Graphical estimation of the Weibull distriﬁu-
tlon shape parameter B and scale parameter a.

(4) Determlnation of hazard rates based on the

graphically estimated Welbull parameters,

3.2.1 Electrical Parameter Distributions

Flgures 1 through 20* 1llustrate the sample cumula-
tive percentage distributlons of electrical parameters for

the 8 transistor types listed in Table 1, The cumulative

* gll figures and tables appear at the end of Section
02.30



'percentages are plotted versus the electrical parameter read-
ings, and a smooth curve 1s drawn through the resulting
points. For reasons explained in the first quarterly report,
these distributions are presented on normmal-probability

graph paper.

The figures indicate the minimum and maximum values
for the‘two fallure criteria employed: 1initial and life
test specification limits. Since military specification
limits were avallable for only transistor types 2N1485
and 2N1486 (Figures 1 through 4),the figures for the other
6 transistor types show values for‘specification limits
that appeared on the data submitted by the respective manu-

facturers.

Figures 1 through 20 also indicate the sample size on
which each distribution is based.

3.2.2 Delta Distributions

Flgures 21 through 30 show delta distributions on
normal-probabllity graph paper. These distributions - one
for each electrical parameter, life test, and device type
listed in Table 1 - 1llustrate the stability of the elec-
trical parameters during the 1life test périod of 1000 hours,



e

As in the first and second quarterly reports, the

relationship used 1s:

where
P = the electrical parameter of interest,

Pt= the reading of the parameter at some time period
t >0 (here, t = 1000 hours), and

Po= the reading of the parameter at zero hours.

In Figures 21 through 30, all readings of AP are in per-
cent. For the 2N1204, 2N1485,and 2N1486 transistor types,
some AICBO readings are greater than the highest value shown
on thelir respective ordinate scales; the actual maximum

readings are 1ndicated at the top of the graphs.

3.2.3 Welbull Parameter Estimation

Tables 2 through 6 present, for each of the 8 transistor
types listed in Table 1, the number of fallures observed per
sample slze at successive reading points of 1060—hour 1ife
tests. The number of fallures per sample size 1s glven for

each electrical parameter and for the parameters combined.

Also shown 18 the total number of fallures that occurred

during the 11fe tests for each parameter and the combined
parameters, All fallures are shown 1ln terms of the 1life test
conditions (see Table 1) and in terms of the two fallure

criterla - initial and 1life test speciflcation limits.



The sample size and number of fallures shown for each
time interval are applicable to that interval only; 1.e.,
the sample size listed is the number of units which, at the
start of the interval, had not falled during any previous
interval, and the number of fallures iisted 1s the number
which falled during that interval alone. Occaslionally, the
sample slze for a particular time interval.is less than
would be expected, given the number of failures that occurred
in the preceding time interval. This discrepancy results
from removal of units from the 1ife test without the

occurrence of fallures.

In addition, Tables 2 through 6 1ist graphical estimates
of the Welbull shape parameter B and scale parameter a, where
applicable. These estimates are based on the faillure data
accompanying each set of estimates 1n the table. The esti-
mates of the parameter a are in the kilo-scale. To con-
vert these without reference to scale, one multiplies the a
estimates by 103a, where B 18 the corresponding P estimate
glven 1n the adjoining cdlumn. Dashes 1n the B and a columns
indicate that estimates of the parameters could not be made
by this graphlc estimation technlque because of insufficlent

fallures,

An examination of Tables 2 through 6 immediately shows

that the number of fallures for each transistor type 1s se



negligible that no estimates of practical statlistical signi-

filcance could be obtalned.

Thls lack of significant estimates of the Welbull
parameters B and a was true not only for the 8 transistor
types analyzed in thls report, but for most of the devices
analyzed 1n the previous quarterly reports under this

contract, .

Investigation of thls problem will continue during the
last quarter and willl be discussed 1n detall in the final
report, to be issued 31 July 1963.

10



- o o 0g/o] 09/0| o09/0 - 0 0 09/0{ 0g9/0| 09/0| pautrquod
- 0 ) os/0| o09/0| o09/0 - 0 0 09/0 | 09/0 | 09/0 082,
- o 0 09/0| o09/0| o09/0 - 0 o 09/0| o9/0| o09/0 Ay
SLINTT ISAL FATT
5°09 0 T 65/0| 65/0| 09/t - 0 0 09/0 | 09/0 | ~9/0| paulquog
6*09 0 T 65/0| 65/0| 09/t - ) 0 -09/0 | 09/0| 09/0 00y
- 0 0 09/0 .om\o 09/0 - 0 ) 09/0| o09/0| 09/0 iy
SLIWIT TYILINI
( oadombo.n.ﬂv g gaaniTed | sanoy | sanoly | sanoy ( mﬂmumug ) g gaanyed sanol | sanol | sanoyg Jajauwered
T®30L | 0001 005 o5e Te30L 000T 005 062 | TEOTI30913
saojameIed TINQTaA sgajeuesed TINqQTaM
(09 = u) 9371 Sutjzexado paTIAD (09 = u) 0,002 38 3JTI IBeaolg

SYELAWVYVE TVOTULOXIH OML HOd FZIS FIIWVS YiAd SRUNTIVA

D QNY O SUEISWVHV TIOHTEM 40 SEIVWILSH TYOTHAVED
‘SISEL BATT MNOH-000T OML 40 STVANAINI ZWIL SHMHI HO4 SLIWIT NOIIYOIAIOES LSAL ZATT ANV IVILINI NO QASVE

2 TIEVL

:(VIVad qENIEWOD) 4 AOHNOS ‘98NS ANV GHINS SAJAL HOILSISNVUL

11



- 0 0 0€/0 - 0 0€/0 pauTquop
- 0 0 0€/0 - 0 0€/0 0€0y
- 0 0 0€/0 - 0 0€/0 By
SLINTT ISAEL d4TT
- 0 0 0€/0 - 0 0g/0 pautquo)
- 0 0 0€/0 - 0 0€/0 Oy
- ) 0 0€/0 - 0 0£/0 By
SLINIT TYILINI
(aT®9S OTTH) g {aT®og OTWI)
o ssanyTed SJInoy P saantied SanoHy Jajauweaed
saajouesed Te30L 000T saogoueIRg Te30L 000T TeOTI3091H
TInqTaM TTnqTaM
(o€ = u) MwoOT 3® 3371 Jurieaado (o€ = u) D, 00T 3® 3JTI d3ed03g

TVOTUIOFTE OML HOA HZIS FIdWYS HEd STHNTIIVA

D NV ¢ SHILAWVMYd TINGTHAM 40 STLVWILSH TVOIHIVYD

fSISEL FATT HNOH-O00T OMI 40 TVANHINI
HWIL INO YOd SIIWIT NOILVOIAIOAAS ISHEL HAIT ANV IVILINI NO dISVH SYLLIWVHVL

€ TIdVl

:H dAOUNOS ‘HBOSNZ HdAL HOLSISNYYL

12



- o o) 0s/6| os/o| os/o - o] 0 OTIT/0 | OTT/0 | OTT/0 | PauUTqWOD
- (o] o] os/0| os/0| 0g/0: - e} o} 0TL/0 | 0OTT/0 | OTT/0 0€dy
- 0 o] 0s/0f 0s/0| 0s/0 - 0 o} oTT/0 | 0TT/0 | OTT/0 LN
SIIWNIT ISEL TATT
- 0 o os/o| os/o | 0%/0 - ) 0 ottT/0 | 0TT/0 | OTT/0 | PauTquod
- 0 o 0s/o| os/o| os/o - 0 0 ott/0 | ott/0 | otT/0 00,
- o] o) os/o0| os/0| 0s/0 - 0 o} 0TT/0 | OTT/0 | 0TT/0 N
SLINTT TYILINI
(3T®og o1TH) | ¢ (91895 OTTH) | ¢
D saany{ied | SINOH | Sanol | Sanoy © saanTTed SJNOYH | 8JNOH | SANOY | J93dWeIRI
T®305L | 0001 00S 052 Te30% 0001 9h9 91€ | Te0oTI309TH
Sx3jauesed TINQTaN sJajaweaed TTNATIM

(05 = u) mwoOZ 3® 3JTI Burzerado

(otT = u) 2,00T

qe 3JT1 988x038

qISVg SHALAWVHVA TVOTMIOATA OML YO FZIS FIIWVS Had STHOTIVL

D NV 9 SUILAWVYYd TINHIEM 40 SALVWILSA TVOIRIVHD
¢SISAL, AATT HNOH~000T OML JO STVAMEINI HWIL TIMHL HOJ SIIWIT NOIIVOIAIOAdS LSEL ZJTT NV TYILINT NO

% TIEVL

:T HOYNOS ‘HOSINS IJAL YOLSISNVYL

13



- (o} 0 002/0 | 002/0 | 002/0 0°18 0 T 6L/0 | 6L/0| 08/t | psutquog
- 0 0 002/0 | 002/0 | 002/0 0°18 0 I 6L/0 | 6L/0| og/T 0y
- o] 0 002/0 | 002/0 | 0o2/0 - o) 0 08/0 | og/o| og/o Bdy
SITWIT LSAL FATT
- o] o) 002/0 | oo2/0 | co2/0 0°18 o} T - 6L/0 | 6L/0 0g/T | paulquop
- 0 0 002/0 | 002/0 |*002/0 0°13 0 T 6L/0 | 6L/0| oa/t 080
- o] o} 002/¢ | ooe/0 | 002/0 - 0 0 08/0 | og/o| og/0 My
SLIWIT TYILINI
(eTeos Oo1TH) d (aTROS OTTM) g
D saanyied | SINOH | Sanol | sanoy o] saanyied SINOoH | sancl | sanoy JI339uRIRd
T®30L | 000T 005 G2t 12307 000T 005 G2T | T®oTa3931d
sIajoweaed TINQIoM Sa9jaueaed TINQTIM

(o002 = u) MuQOOE 3® 3JTI Butrjeaado

(og = u) oooom 32 3JTI adeaosg

D NV ¢ SUALEWVHVA TINGIHM 40 SEIVWIISS TYOIHAVUS

‘SISAL HATT UNOH-O00T OMLI 40 STVANAINT AWIL TAMHI YO SITWIT NOILVOIAIOAdS ISHL EJTT NV TYILINI NO QISVd

SUALANVEVd TVOTULOFTIE OML HOd FZIS FIJWVS HId STUNTIVA

:(VIYQ CENIEWOD) £ E0HNOS 9T6NZ ANV 4T6NS SHAAL HOISISNVHL

14



(s:moH 000T-005) € g6t/ | 002/2 | 002/0 - 0 0 ozt/o | oet/c | oet/0 { peutqmod

L99 _ GG°0
Aﬂwow%oo?mmmw € g61/1 | 002/2 | 002/0 - 0 0 oet/o | oet/0 | oet/0 08D
- ) 0 ooe/0 | 0oo2/0 | 0oz/0 - 0 ) _ 021/0 | 021/0 | 021/0 iy

SLIWTI LSAL 3dIT

an.usom OOOH 005 )

05 _oo 1 s g61/2 | 002/2 | 002/0 0221 o) 1 61T/0 | 6TT/0 | 02T/T | PauUTqWOD
Aﬂwowooooﬁ-mmmw £ g6t/ | ooe/z | 002/0 - 0 0 02t/0 | cet/0 | 02t/0 080,
- - T 002/t | 0oz/0 | 002/0 0°221 0 T 6t1/0 | 61170 | 02T/1T By
SIIWTT TYILINI
(@tuos oTTIN) ¢ (ate2s oTTH) d
) saantied | sanog | samoy | sanol D soantted | sancH | sanoy | sanoy | Iejsweaeg
Tesol | oooT | 005 | set tesor | ooot | 00 | Gt |teotaacsta
sJI9jaweaed TTNGISM sJIajaweled TINATaM

(002 = u) MmOST 3% 3JTI Jurszexado (02T = u) 2,00T 3@ 9JT1 9Fero3s

© NV € SHAIAWVHVd TINGIAM £0 SALVWILLSH TVOIHAVHD
fSISEL BATT MNOH-000T OMI J0 STVANEINI EWIL FIMHL HOJ SLIWNIT NOIIVOIAIDAdS .HMN.H JATT Qv TVILINI NO QESVd
SUEIZNVHVY TVOTUIOSTS OML HOZ FZIS FIJWVS WA SEMNTIVL :(VIVQ TINIEWOD) £ FOUNOS ‘H96N2 QNY 296N SERL HOLSISNVUL

9 FIEVL

15




8y

(09 = u) ISEL FATT TOVHOLS 0,002 “YNOH-000T WOMA ONILINSHY
40 SNOILNATYLSIA HOVINONEd FALIVINWND ¢ (VIVA CINISW0O) 4 FOMNOS ‘98FTNZ ANV SS¥INZ SAIAL HOLSISNVHL

T FHNDIdL

anTeA 93BUTPIO UBYJ J133B3IH 3JU0IdJ

66°66 6°66 66 06 08 09 02 T0°0

02

1
16 SR A SE :
HtT :
T v
JTUT] 3855 SJT1 WNWTUTW
e 1 RS B b + 1
T w— + 1 4 i T
] t :
: r - 0¢
I I i R 1=
: b ! ; =
i t— + 1- + -t
+ v Y
1 T Insas g 81 T
H 1041 . ; )t jus 8RN 1 1
! T ) — i 4u 1381 M A% B!
tH ,-Jl : _a ﬂ. = . O@
P ! INES ;
+ iy o IPugy bun ot bnmn rne s wi T
T Tt T Ht (SN 12688 o t
t t I 1 9 WEI T +
b I i
1 o] T - T 8 81 bt r +
) t++h Py g T NS b :
g S, ~w 241 " :
T Lt H
1 SHON BRETE N T = : 0S
T t IO @ L 18 i + —
R e H b 18 T T
PGS 1 T T 1 T T .
: - T
mssans i += —] sano T T
; TH T TN T ) HO 1 —~ 3
T t t 1 it suans i HiH ; 5 3
HH .
; T " ros: o van: m ot T..“m 09
: - +
T 1T " N Ty MMH..I! -
.  BRENE S8 EE SN OGS SEas s 15083 b X! + -+ ' 4
" H L Aa1 e 1 |
o o T X e 0T
oo : T by N " T #
T ! 18 By ; -—
T JOe H INEE ESD T i — 1
= . aae = 1 4= 3+ oz
1 e o SANOH 1 I I8 1 =
: % H 000T 1 i 2 T
s g e L — +] o 4+
1491 T 1 T Tt T e 1T
s “ } I RNw. N : \ T i 3
T 100t T * iy T i pant
, ; oy e o s i o
T : :
a1 T 1 - " I8 SN DN ) ¥ L P 08
+ T T t : T 1 T S W SO E i} oest
TH T : % S0 B yuse gawery Fmli R 1 B I8 vt
o i 1 : e T Tt 188
+ - - + — v +
il I : + i L il 1
+t 191 AW T .o : : o
17 14§ DENAl " T : 1 1T
19 161 wwH T HTo 7 1t f .
] : . s
o O i + - . M 1 m ﬁ : Om
+ i ]
18 opyw QSL = I T t ot InE 1 T Al
' k) 1 o JsesE b o T o
SPA ¥ = A 8 591 = Tt + .
v — 15
OOWN = he H— I T
: ; 00T
1] : suo 13 TpUOD JuswaansEaN L o - T
i e
B f -+
1 T T 1 et
T T 1 ng SEw; I Tt T 1901
; HHt HH i enmm b 1 trt
T : 4 : 01T

16



) (09 = u) ISEL FATT ONILVMEJO QFTOAD ‘MNOH-000T Woud ONILTIasTY oy
40 SNOILNGTHLSIG SOVINIOUEd FALLVIONND :(VIVA GANIAWOD) J JOUNOS ‘99%INZ ANV S8PINZ SAJAL HOLSISNVUL

2 WNDIA

onTeA 93BUIPI) URYL J238BoJd) 3JU90I3d

66°66 6°66 66 06 o8 09 (154 02 0T S 2 I T°0 10°0
w: w “ naN QN
1oy . 1
) ¢ E +
o i
1 (1}
m-.w 1+ 1Rk
1 1 - u + +
SES i o7
H . 1
——t+
t t SINOH 0 1 08
Mw i1 M ,, "
e w SEEE
: e ol —
i - —~3—oe
_. e SE= e
i 8InoH 0001 ¥ aems &l
i A W it WH”
oot 5 =0t
188 BS g mam
I8 m Q.H“
- A ¥
i _ _ N\ :
3 : : 08
ﬂ _ T
i i SHEE i
H A : 06 -
#  owwwosL = °1 :
oPA ¥ = B0y :
H v
1 oomN = &L 1 00T
: SUOT3TPUO) JUSWIINSEBIR e 8
13 — ott

[ USEE——————————

17



(09 = U) ISEL 4TI FOVHOLS Dg002 ‘HNOH-000T Woud ONLLInsmy °%0p
40 SNOILNETMISIA AOVINAOHId FALLVIOWAD : (VIVQ CANIEWOD) 4 FDUNOS ‘98¥TNZ ANV SBPINZ SAdAL HOLSISNVHI

€ JUNDId

aNTEA 93BUTDIQ URYJ I9389l) JUS0IS

66°66 6°66 66 06 08 09 (1k4 02 0t S 2 I T°0 10°0
_ = Tomm asenm mmn e i 0
T (L T sanoy g =+
T r
T ! e
w A N HiBa) N
e 1
1. IS0S
- ) )i ;
- i
: :
hag T ¥ pe '
= . T , e e ¥
1 Ewes T 0T T T it 1 i
M L 1 T s
! e e .
: T . o -
e 1 : 1 1 b 10t 4 H )V
e 1 Tt t + 1T T
+ 1 M - 4 1, . I
—= 58 1o =+ 9
- , 4 t . —
1 1 — - . 1
< i . “
18 84 ) - L Ht =
- r e Q
" T T IBEEE I
— T ;s T ort 8 M
6 eben mi S
il T
o : T E
e = .“ a
- ' 0T o
= ﬂ ! 1
. 4 1 T
: !
i : i
T 1
Y T 1 )
1 13 z
! ; 2t
3 — I
e 4t D84 L8 + 1
T 19 081 H T
i ; : Hnisas =5
;, T e " + +
v g0 : : Ly o 148
°PA 0 = "UA o e Eaes i ie s w1
1 i i1 s
f 0,52 = i = & 3TWTT TeT3TUl umMUTXey |
Y bl e )
: SUO T3 TPUO) FUSWBINSEBIN = - ! I i
. 4 . —l M < . m.ﬁ
opYy- % = 3TUTT 389 SJTI UNMUWIXEH ot i rased s : st
= A ,
188 + b I
T
bt 13 11
i i - 1Ll m‘ﬂ

SEEoHyY




(09 = U) ISAL TATT BNIIVMAJO QHIOAO ‘HNOH-000T Woud oNIrTasay °%01

40 SNOILAATMLSIA ‘FOVINIOMAd FALLVIAWAD : (VIVA QENIGW0D) J FOHUNOS ‘98¥INZ ANV S8YINZ SAJAL YOLSISNVUL

¥ TUNDI4

aNTBA 9IBUIPIQ UBYL JI3BIID JUIDIAJ

66°66 6°66 66 06 08 09 (1) 02 0t § 2 1 1°0 ao.oo
_, . - 1 »Iu u“m.... m.NS.Om.M 0 : <
T 1
w N i 2
i = o
aans it 5
T - *
,1» T 2
+ e
8 W '
- - 9
:
8
H sanoH 0001
: : : ot
8 sans:
. 21
_ "
: _ $T
opPA 0S = mw> == ;
T 1 1
J,52 = & roes 4 TWTT TeT3TUl UMWTXBW
: gUO T3 THUO) JUIWSJINSRINW —+++ —F= s
curf N e T
OpYT S¥ = 3TWYT 389] 9JT] UNWIXBW T
1T
H ot

opyr - OHOI

19



Aonn:vammammﬁumuéoamoooﬁ.mbomuooo.ngm_muzpﬂpmmm m.mc
JO0 SNOLLAETYLSId JDVINIOHAd EHE%HMZDU ‘H F0HNOS ‘¥802N2 IJAL HOLSISNVHL

S TNDIL

aNTBA 9JRUIPI) UBYJ, JI93BIIH JUSDIJ

66°66 6°66 66 06 08 09 0% 02 0T S A § 1°0 10°0
w T ; * e a_r» 18889 &1 1 154 ON
tH 1 1 nand gl T T T ;
e : 1202 Eaeas it i 1
oy per + —
: iR ke wnuTuTH [
= janes ARESS et UMW TUTH oy
5 i 31 88asa it iace: ot
L A S Saans L I =
3 s hga 8y T 0088 N t i t T b
8 ; NEHHEESHIEE Ll i et e
s vy ma ; S, anas: - ; — - 09
Jm 1984 » T . b “+ -
I " T i il }
. T i i H +
: i T i ]
i 5] pana: b 0001 i :
mimEew _ - 08
s " { T 191
T T + H 1 «» :
_ : w . s ,.,
)81 1 a8 H : Rty 8
it ) I T NS I Reg B
i i ! : 00T
" -} sanoy [Rom et eed ®
. HFEN 281 T
T Y o
, + 1 NS S b . i
it 3 1 3 8! + H 02T
- t t 1 s o
+ T 1 T t
= : . = T
T b i i A Y ) .
13 . T 17 ]
.,_ ] ; aniaw
= e t N , 0¥%T
il T 1 ) 1 . 1
1591 1 il ot
opyw 1 = 1 :
opa 9 = 39, - 09T
0,82 = % t
: gUO T4 TPUO) FUIWIINSBIY T
" B
$EC = 3TWYI 383% SJVI UMWTXRR Sans amvs : o 081
0S2 = ITWTT TEeTITUI WMmWIXey : enar T oo
T T by
1 4 181
! ; " ot 002

20

qu



BB A e ag T

(0S = U) ISEL ZATT ONILVHEJO MWQOT ‘UNOH-000T WoMd ONILTasEY My
40 SNOLLOIDILSIC IDVINEOWHd FAILVIOWAD :H HOMNOS ‘¥802N2 IdAL HOLSISNVHL

9 THODIA

SNTBA 93BUTPI) UBYJ, J93B5IH JUDIISJ

66°66 6°66 66 06 08 09 ov - g2 Ot s 2 1 1°0 10°0
) HH t T 02
7 T RN B 17 H 1t
1 HH—H t H
: ITWTT 3881 9JTI WNWTUTW o
T ;: Tt e o - P
e ITWUTT TeT3TUl UMWTUTH feetetd 0%
”q : )i - b “h M
108 ENSON DEWRE L4 I T u
: Rt SRERE RReS 1ases g e
T + ’ ., 09
+ e i
+ T "' + m ) ; 1 :
ﬁ : _ m
; T . » T o 08
T an t Tt T oo
+H N
.,. N f +
X o = oeT
T X 0 t
NI T1 T T : -
+-N NG Y ey
1nas Sumwe th ¢ ww a8 + + t Hr
* N r rom: 02T
! SanoH 0001 N —Jt
- IRE ASETA 408 w : T " -
1+ T o _H~ : ?Mh
. ] i — L
: Peams , = : 07T
5 : e = i
opYEB T = I 122 gowas on
opA 9 = 39 =3 Smsaa _ 08T
< d +
0,82 = 'L Y
:SUO T3ITPUOD jJUSWAINSEBIW ; T
. A ¥ -
$SC = JTWTT 389L SJTT WnWxeN T . A : 08T
0S2 = 3TWTT TRIITUI umuixel 3 I T
—m T
sy : - 002

qu

21



. (0€ = u) LSEL TATT TOVHOLS Do00T ‘HNOH-000T WOHd ONILTnsEy 901
aomzoﬁagmamgﬁﬁoﬁmgﬁg”mmombom.woomzmmmﬁmoaﬂng

L HODTAL

antep 97BUTDRIQ UBY], J93BaJD 3JUadIad
66°66 6°66 66 06 08 09 (14 02 ot S 2 T T

22

opyr - 060I

+ 1 i + - want
i 3 - b
+ 1 1 T
+ + -+ T
* T B 1
4 i
+ - m_
] i+ bl
2
T $Eaauss -+ L
B = . T
1 THE i1
4 - + MRS . y ;
o + : 3 1 T
1 sasisn 1 : 1 SANOH 0 )y
- .- ot
+ ! T - 7T ™ ot
+ + :
1 A ne yut g I T e
T L B4
A 1 T T 1 "
1 t +
— . 11 by
3 LE Bu. ¢ A ¥ - I i
+ 1 1 i ) 1 T i
- + waﬂ .
I t ot :
T 1 H t 1
b H T T (YO0 B
s M &
T T ! 1S4 I
T aaa) a8 81 Y
e . Tl i EB b1 —
. T Y Y —
s . - LJ -
o - - It
SanoH CO0T FiH 808 1t
T : 1 T
4 + !
; i 1o
1 1 T T
1 T "~
1 T T
— 4 A ¥ 1 +
+ + At ) }
} T ; + 1T T
I L 1 L i3l : T IS
> 1 T
T ™
- 1 Nl 81
1 4 T : i
T 3 - i
1 10 M M T "
T ot * -
- 1 4 - e ) 3
RS . T T + T T
Tt b T 8 1T 1
i - -
ot P 1 : It 1 91 ot . 4 !
T 16523 NRELE - t 1T i1 = 1
¥ ™ T 1B T T 1k} 1 et 1 e }
+ : 5888 Ui + +
g0 ; = seves it
OPA 9 = A 11 T :
v ia0u1 IoGAY Ea i ; T
OOWN = L e .,, ”.«. w 1 + b
1 + b 4
I SUOT3ITPUOD JUIWAINSBIN T 18 e ow tow 3TWET i5es Sa
: - TBT3TUl UMUTXeR =
opy 9T = 3TWTT 389 3JTI UMUWIXBW r ; T eas
+ +
i s -
-t . < i
L D4 1 i
Ty 3 b 4 +
o - 1 | A i




(0€ = u) ISIL TATT ONILVNEJO MUOOT ‘MNOK-000T woud oNIinsay %901
40 SNOILNGINLISIQ TOVINIOMA FALLVIOWND :H HOMMOS ‘$802NZ FdAL HOLSISNYYL

8 FUNOIL

antep 938UTPI) URYJL JI93BaIH JUIDIDL

66°66 6°66 66 06 08 09 oV 02 0T § 2 T 1°0 10°0
; e iisasypasemtiit a5 aa 0
t 1 tt-
-~ * T 1 il
- e +—+
T v swans L - T
asuisp ¢ 4
HH a8 sanoy 0 f ! e
X
i Y -+ + e
1 T 1 I <
+ T T 1 " t
1 3 T T 1 t
1 - d — - = - 2
54 ph Sy T —Fi
. et 1 " :
1 : Lot
1 et
I
M _im
1 N i T 1 €
1 T 1, -t 15 ya
o Sn ol b T ; S o
T T : {
: : o
T y i a3y
! T :
n X T ¥
} + o
1 o1
. 18
T 1 t '
I 1 3
! " . S
: - 7 -
+ i H 1
‘ e R e S W :
22 e ot : J
1 T8 LoCey Sitepenn tok I
i } 1 T n
1 1 1 & T T
t H—t— b T - ;
¥ It 58 8 7 L I
T S 81 1
opA 9 = %9y st Ry e : , ¢
OOWN = <.H t . sii T
: SUOT3TPUO) JUSWAINSEBIK H e 11 t o
twee : ITUTT TeT3TUI UWNWIXey 8
opyT 9T = ITWP] 3831 3JTT WNWIXEW Tt . . T
ae 1 ¥ 1 23,
w" w mf Lx_r T "
X 44 i 3
i + H—t + H
e 11 — 1 i el
STEITHY ‘ 6
L]



- (0TT = u) LISEL FATT FOVHOLS Oo00T ‘HNOH-000T WOMA DNLLINSHH S0A
40 SNOILNGTMISIQ FOVINIONAd FALLVINWOD I FOMNOS ‘$02INZ HJAL HOLSISNVYL

6 JTHNDIJ

SNTBA 33BUTPIO UBRY], J93BSI) 3JUS0d9d .
- L]
66°66 6°66 66 06 08 09 (134 02 0T S 2 T T*0 10°0
S SR EE SETTI I T T T 0
e : Tt
8 gl + 1 ag
¢rw» + _T
+ + T : ress
t 4 1 1 T ;_h
s = $0°0
} vV u o
T 1
1 i 1 1 T
ET TR SE% adslin _ e i
IS S0 H - £ : M 30N
™1 . - .
S Sssssnman TEEL = - miiee R
" i RSN 18! T
s D e i+ : m e :
! T T j t nal : H
i S5si sae est i i : a8 I
T ! ! = .
th i Ter: s s ruoy e ST®0
} a1t T 1 T 171 kN T
: : e e :
H : ¥ = !
= : Tt sanoy 0 IhH a8 BN
S T T . ~\ 181 1 -
et 1 : o s o , 020
~- H 1 13 181 : 1
r3 T : 238 e
: ——t el N T . : -
) H 14 DR 1 t m .,0 T _.”
1 891 e b B84 TN M ¥ ha {
s e s saSREh a N ifies ot u s .
e . NN - s2°0
To S RErH Man 1t NN —TH
4 + " b s 01 NS T
Tt + i BOP it T —— b N : 58 B
+ + + e Hrir T " 198N 081 ISENE A W 181 t Jas Bl
g T+t eSSl A SR, 388 tenay ot T A YED HEDE RS .
opyw g°2T = ST oI s tpeme e e e e & T 0s0
T e s iy HIBd B ¥ i i
opyw 002 = °1 RS%3 Sases SRS Hers f1ass Sa e o aam: i S
i T b 3 M H
v - g g > T+
OOWN = & “m BB I Ht
+ - .
: SUO T3 TPUOD jUSWaINSBSY I aas s as CRmo eerts e es o §e°0
HH t : T
ODA 570 = 3TWTT 3§91 SJTI WNWTXel aas sRees nemme ess saEat ——r
Pat13Toads 30N ITWEI [BTITUIL s o o ; : Beam I} t
t rust Be oot e .3 : > —7 L 0%°0
”" 14: »W 8 IREN + H 1] 14 w e .
i meni us I T it T t e
H 1 1 & 4 It +
t T
m- il 114 1 1 m 18 BN T‘h w m M
"“ m —m “m 1 ) I B E1 I it e )1 1
. 1 T J O 1 b l L]
S¥°0

24

opa - 94



(0¢ = u) ISIL FATT ONILVHEIO MUQOT ‘MNOH-000T WOud SNIInsay 9901
40 SNOLLOGIMISIQ SDVINIONEd FALIVIOWAD ‘H IOMOS ‘¥80ZNZ SdAL HOLSISNVHL

g TNOId

en{BA 93BUTPIO UBYJ, J93183IDH 3U30Idd

66°66 6°66 66 06 08 09 0¥ 02 ot S 2 T T°0 10°0
: T TTIT T T 3]
] o T t o
_ Ansa i : 3
- — i b l e m T W 11 I
‘wrr i e ins! ; «
; i nels puns: 38 SInoH 0 :
T T <] 1 yid T HH ! +
s t 1
4
T ! n
m Il
: : = g
: e
) : it
: 5 - v
X t
M» t T _w _ S
T J» - L
M B =1 T
“ .=
—t— 9
4. et
t At "
opA 9 = 0y sy sasgn s L
MO § SR 1 T L
0,82 = Y1 : 253 sonas i :
:SUOTA TPUOCH JUSWOINSBIK aes Sax T Hem
- : W ®T4TUI UMWIXE 8
opYM™ 9T = 3TWTT 383L 8JT1 WnwIXew S el Sk At il ]
i : _
+ T
BECHHY _ - 6

opyr - OHOI

23



© (0TT = U) ISEL FATT EOVHOLS Do00T HNOH-000T WOMA ONILTASTH 304
40 SNOILAGTMISIA EOVINZONE BALIVINWOD :I FOHNOS ‘¥02INZ IdAL HOLSISNVHL

6 FHADIAL

anTeRA 99BUTPI) URYL JojBaJH JUIDIDG .
66°66 6°66 66 06 08 08 1) 4 (114 0T S 2 1 T°0 10°0

T TTTOO TITT TH T 0
e + 18 BB 1334 04 + i L
+ IS U A LS00 T IS4 R t§ 851
1 T re B <+ t 1
t 198 A4
4 Helb L R
+ Hit -
: T ' i
1 = a5t i faa
! : .
5 o . T 1§ GG if133 188ut b Lt s0°0
2 A1 1 RIS 1511 INDGS B N 'u]
T : 1 183 HIE 08 B4 " I
T T DO b4 MR , 1
s ad S8t T s s faass aa et e -k
—Hr i B8 : : ! e SRANE 1941 [SPRS jgee) 233 i enn s i .
+ ¥ b -+ +
: L - : - = 0T*0
— o] Baey L T ISRE B botva aues [oand e
T gl RERi L s 1 T1 W eS| 1
T 18 PR : T
- et _ s ™ o IR an g T Imee & -
p + T e il EABE BOBHE 1 T i T
1 i —i 4 i e e 4 lid 4
1 : : e T SRS PEEng g1t - + .
= : e e ST 0
i Bt < 008 858 Wit s ! o !
t = Lr : —hi : " ; et
It - +rt Tl -+ 1
1 inas: t TS oSN sIaoH 0 Hi H
+ 1 IS8 55pes OB .G /. : -
NP S " . ; e ; 02°0
T T T 1 ¥ . b » Ty T
8 01 T T " T : : o - !
1896 SR1 1T 1 ruen; 2 L Y
e e5SN S & + — " r
} . Il s o N T
MBS $UT) AN i 1T T .
> 91 + T 4 45881 1 T +
HE e - T + ). WA W 1855 WEE! T .
—— " 1 G20
' 3t 8 B
i T
g :
- It i 1T
[ 1
rine $a9%! " 1 19 089! ;
1 1 + + Tt
g .
opyu ¢°2T1 = 1 0e°0
- 0 t
opYW g2 = I —t :
v — e
0,52 = 4 s =
: 1 .
: UO T3TPUO) FUSWSINSEIN S s S€°0
: T
OPA S°0 = ITWTT 3839L 9JTT umuixXel s S " : — 0 o T
Pat13Toadg jON 3JTWTT TBI37Ul B SRTRE - : — =t 1
1 . . S i —r 0%°0
i 13 ia. . Lt B i - 1001
e g e sl L .
i 1 T + t T T T
ot ' Nwe :
s " T T y
T I T FAA NODEE 131 "
1T Yl I ras 1§ It .
. . L S¥°0

-xog 44

24

opp - 3y



{0S = U) ILSAL FATT ONILVHHdO ~MW002 ‘HNOH-000T WOMd ODNILINSTY H0p
J0 SNOLLNETMISIA FOVINTOHAd FALLVIAWND I TOUNOS ‘¥02TNZ FJIAL HOLSISNVHL

0T JuND 1A

SNTEBA 93BUTPIO UBYL J93B3ID JuUaddad
66°66 6°66 66 06 08 09 0¥ 02 0T S 2 T 1°0 10°0

T T T T T 0
1 T e ] ) R
1 | NS SIS S 1 1 .
: 1 i e
T T
! —1
T T
T 1
1 . - s -
" + 1t t + T T S0°0
T Bl : i ' M L4
1 i B i 4 I : 1
L : - 1 1 b .
I " s ! : - :
It + - o fened b ! inada ion P S !
——— ‘ L + + - +
. T —ht e e ma - 0T°0
" Tt 808 1 T
I ISDES YRS 38 88 B IS i rons
T + T ST 1 ]
T I i T 1
: et : R b9
: RN bu RIS b IERET 15 1] M
} ++ =+ S Lani : + .
1 1 + 1 1 : T i - ——+ st O
jmm 1t T 1 8 SURRg R ot 11 : "
SEss Eank 252 1zae 112 Sdgd fRa0e ns i :
: ; . -
1 I + SINOH - asesan: I : i1 A
I ; Fett tf - it e ¥ . ad
_ S5 anan tenas o dae Smasd : 02°0 =
I Ini Eym J o 1% guegd B 7381 (BENE & 1l 151
SR e iian ies mae e =
LS EBUDS Lis1 M - —— ! -
I G Tt T * * 1
i = ol et sne i
S8JNOH (00T % tt o |: H 1 s <
1 1l hn + i e : — H . p
T T S ! ? ! —— §2°0 o
1 3981 IS RESDE Pt H s 3 .
111 T | - T 1 n "
T I T T ; —
T T . TT1
IN sEe et T + 11 i I
et 'S B T ] 181 T 1
T yne & h S nE 84 T
: L - { = i .
- + e i T 0€°0
T 1R 0| 18 Dau 1 RIS W S LR I .
: 1 } ) F S 80 FER 1] JREL 18 S . Id b, 1 i
y + Laags Tt T rrt 18 a8 904 L N 189 T 201
a3 opYw S°2T = d =k N =
5 1 - h .
opyw 002 = 21 it : 5°0.
. _ ¥ Scs Semas Raiti =
0,82 = 'L BsSamas e : i
"mcog.“vcom AUBWINTBIN e Saaas nan r T aa;
— i x I58N1
g = =P s 0%°0
OPA S°0 = 3TWTT 383 9JTT WnUTXeW e - +
PaTJIoads 30N 3TWIT TRIFTUI : S W tt
. : Tt aa T
il e 3 FB it
M D - -
] W m b W,. Wﬂﬂ 1 “ . _H “NT
! .
ESE-EHY S¥°0




66°66

(0TT = U) LSEL TATT FOVHOLS O,00T ‘HMOH-000T WoMd ONIIIasE O%01
J0 SNOIINGTHISTA TOVINAOWI FALIVINWAD I EOHNOS ‘$0ZINZ FJAL MOLSISNVHL

1T TUODII

ONTBA 93BUTDIQ URYJ Jo3BadD) 3U0I9d

6°66 66 06 08 09 0¥ 02 ot s 2 T I°C  10°0

: Il SSEES tantasnat tens Fhant S it i e
T s r30ed seag g T + H :
t11 At
Py r e ; e s
g Hit 1 1
T g t i T T
I8 + ree f o -t - g
jeu T i B < . ¥
t HERTRT > T t
! : H 5538 SRa RS (137] Bhe : : ] sanoy ¢}
T * b 9 DOOEE PUN rman b ; ' —A T "
H T - 13—+ .v.ﬂ_,lm HrHs 1"# ~ 1
T H _M ; 88 vIAJH%r% It 1 P + —4 A
1 N ; : - - bt +
Iue SPTwY DS T T B - . ot
T T T T ! bl ove T T t T
1 1 L H b A T I YRS : PE 19
- M I O B 1881 : Hl DY m m
]
T H-~-fr Pt T
i H 1 ITIRT o 1
" ¥ T 1 g e 1T T :
X 3 . - mH
- » + us R0etd & + :
b T ! S Shng sEd T :
T - - I s
T = 1T "
t 185 BPN 8 198 R N
8 T Mt reaf T 1SSt 53 yu
r 1Y SRDNY DENE i ] + Mna H
o ok + ¥
738 4ues puuny ymwR tarv i : 02
L rpeie e - Sanoy 0001 —-
» e 1 F 181 iy i -
- + . 4t + 4 4 r—1t
; JA FRNDS CHGUS | 1 ++ i s 8
) SR ; e
; " I I SEOGE DE It 3 3 { T
: L o] .
re " e BREUR T T T * Se
¥ ¢ + I v v e —4
L - 1Ba o { + b - T t H 1 Aw
: T e : HH aais :
—— A4 — - - +
} 1 - 4 BN — . " o —_— : . L
1 t b 44 : =
+ t t e —
~ ; ’ : pwes smwen reags 55 T , 0¢
1 - PSS T3t reons Rt e '
+ - : i DRSS i1 e g : T I3 I3
80 811 T POl DPUEE 13501 1 B L
: 1A AR T ! 1
+t + m T + ‘ b & LAW " ¥ ! m m
g0 TS DB :
= ' + + 1 ‘
oPA 02 A : : : gs
v ¥ ; Ht
0,82 = 'L ess see: HH
:SUQT3TPUC) JUSWIINSBIN - o 3 - -
1 +
2830 aRe 20 h,» M 1 ] i ¥
°PVM 002 = ITWUTI 3189 JTT WNUWIXBW ST t=frets ! 0
1 . . 1 i
opYT 00T = 3TWTT TeT3TUl smuixXey : ﬁ_
— 4t H
4 ——t b
s - }
- 14

opy - OEOI

26



(0S = U) LSAL Z4TT ONIIVNEIO MU00Z ‘MNOH-000T Woua sNLrzasay O%01
40 SNOILOSTMISTA SOVINIONEd SALLVIAWND :I EOMNOS ‘¥0ZTNZ IdAL HOLSISNVHL

2T TUNHIA

anTeA 93BUTDIQ UBYL J2383JD 3JUa0I3d

66°66 6°66 66 06 08 02 0t S 2 1 T°0 “T0°0
19 S SRS BEEST AT — T + t + et 0
T T ; + rrd
; : T . + ) t
T *
o ta il i ! : e
T T + T
v T ~_ - S
leas 12§08 e 3
: e e i 2 : =
; NG -
+ : 1 o : v "
He - ; + ¥ H—1 - —
1 ' 1 1 ) B S 1@ T
1 : : -1 . X
w 3 M + e 1Nt _, N ; e O.ﬂ
I " t T I 1638
L * =" T inat

i T T T T = ‘H : - s

1 ! T T 1898 8 s 8 FHE AN {2881 081 X T

+ T + 1T T 1T a1 b Y ;

T e T ol A 18 y

—t : T t I ST
} T s sanoH 000T 3 ==
s L b4 : = S a I~
) trt @ e ses T LRSS KDY T + a ’ Qe
-t T " T - - —~4
3 T e 1381
T T T T Az Q
I ¥ { 44 ¢ + (\0 u
" + " 4+

: M {233 fEm) SaRas i B , °

T I + [Read ska o | :

; H s “ e - . . 1
t 1 "

»‘ * L V_H ~ w : T = - .L W
¥ : + t :

! ry 20 —— = e S <%
= ; T saan s =5z = s¢ o
= -+ ’ : - H-

> 1% N1 T A 1891 r e

: : . — ]

: : e a ' —— et Tt

S N o i Tk i B

et 1 T . , ISR 1ot 11 T : 1” o<

m : w 1 ! WJ H . 31T

T t i i s 05506 B T :
T 1 T —t 1t : ne; o T T :
€0 Hr— = . e
opA 02 = A , - : s€-
T T
0,82 = & — —fn
+—4 :
:8UO T3TPUO) JUSWOINSEIN ; -
-+ y—t L ¥
opyr 002 = 3TUTT 383 9JT1 UNMWTXey —— o 0
opy™ 00T = 3TWTT TBT3TUI UNWTXEN T
1 . +
T T
1 ; b 1
t t f : = yesa: o
OSE-E9HY sv




. (08 = u) ISEL FATT FOVIDIS 05008 ‘HNOH-000T WoMd SNIZTns=H Ty
40 SNOILNG IMISIA FDVINAOMAI FALLVINWAD : (VIVA CEANIGWOD) [ FOMNOS “9T6NZ ANV $T6NZ SIJAL HOLSISNVUL

€T THADTA

onTeA 93BUTPIQ UBRYJ, J94BOJID 3JUaDIJ

. .
66°66 6°66 66 06 08 09 o¥ 02 0T S 2 I °0 T0°0
L ) | 1 e )l 131 1 ) LI NS T I SNREW S | R N S NS AN WSuAs B o
T T 1 i 5 T S S —— S § T 11
T ¥ 98 &8 t t L Y D T 80 (RS I A IR O
" ; ng BB i + 00 5 D U S50 108 I S G S D 1SS0
1 T 1+ ! FTUT] 3S9L 3JTT UMWTUIN
81 T T =+
s ok I Nw FJTUTT TeT3ITUl UNMWTUTH =
- T T v Wy I Tl s2
i t e I 17 t jan e mane 8.
H s I Hit 1 t ™ 1t + AR 4
I ; 1 17 + + = T T
[—+ it jon S Lus1 I5Tes R R RS 88 ER! t + + + RS 5000 T B e
SRS FRIL ™ En KRN TET Tt t SEWE ARG AL G W
L : Jaeas & mEDE e e L +H Hrt SR JSEIa I I
+ = . yurn B o T T yar ow - - 0s
1 3 i 1t NS SRRl 1 : 11 .
: yu et I e .~ ES S ' T yns ;
T T TGN o T pe o4 s
} t T t 1 8 e " sue: i H
+ T t T T T - T - .
T : t 10 0 B jun Aday 8 S t + T
t t I ! a8 e ! = A SERSS IBN U s
It + M T X - " P 18R SANS JV HERE B M
; AOEE Innt
T T T o 1 — SL
+ T o : B9 SR SO H+ =
: t e )88 RENS SEGAY PGS 9OVt Fx: T — -
' 1 Ba EaLL ! yeeh (bl $5354 b1 T 1581 T
+ } ) BEs SR et 56D 5} 1
. T 8883 st R 189 EuuDE PO : uam :
tr I Tt =T o Sy + w1 83
. 1 t ™ 548! IRPEE I8! t i
o = T T T 1T 00T
e £ i + ; : s oww Ry T
Pttt " T t L8 DY T =
T N T Y I~ A N
T : : i, SINOH 0001 s &
T T T ; —ty PO s T
" RO 1 t F 4@ ! Hi1 : :
: & ,mh 1 T 7. 1 3 S . -
=t it 'S ABE! - h TG . 51 4 —rrg et set
1 T 4 Ho 17 HEING 1 1 ) 0 S P S PR
P M I al : T y M T JER T T T )
0T 1 i 196 BEB . sasa :
t . T ” T :
! : : T o 17 P 0 0 S Tt
; t " t T iy IReg AEm i tt SN TS SRS B
- 4 + 4 I IS S0 SEm1 n 81 1 : : t
1 + : ! } . :
: T t * ' a m ! M p 1 * ! 0ST
v T M b ¥ T
14 - t + -+ + t sued SOPE SITOH 01 R~ 1 T
pou: I SReEi S RES1 f 1 Tt 1 " - ™
" b : T " ; '
A + »ﬂ i o 4 1 i n 1 >_< 1 4
TN S - 4 S G + e 1 T it
Tt T3t gas s oiesess: ! it
o y :
o] e ~ a, - SLT
opyu QT = I Bt Ht T HHT
opA T = 39y + f o1 T !
i 4 1 + v : T = i
9,52 = 'z 5 H w _ e
T " I * T I OON
: SUO T3 TPUO) JUSWAINSEBIY vos TRass Loumn Semmn e " =
: +1 e K i i
; T i+ + ¢
Fi Ha s s 4
3 —— D E901 il
s 1 T T 1 T T +
1 T ' U $0964 SRUB R B 7 et
1 4 1 1 a7 i d " el mNN

28



[ R

(002 = u) LSAL FATI ONILVYEdO MuQG0E “HNOH-000T WOHd DNILINSTH Ady
J0 Qogbmgw“a FOVINIOUAd FALIVIAWAD : (VIVA QENIGWOD) [ TOUNOS ‘9T6NZ2 NV PT6NZ SHJAL HOLSISNVHL

¥T TUNOTI

anreA 93BUTIDI) UBRYL J2383JIH JUIOId]

66°66 6°66 66 06 08 09 (1) 02 10°0
i ! EEa ires 0
1 1 BN 11308 A1
1 S mias os
¥ R et ITWTT 383 3JTVI Edsﬁcﬁz
mm g ¢ FTWET TeT3TUl UMWTUTH 7
__n by 4 ;Hﬁ T H ; mN
1 yu s ARt 1
JRE I 1 e .
¥ I " - ;
e I ' one!
- T t T ! H
TS ,»mw ,ﬂ 4 —t 0s
o ih.h_ T L.
+ 12998 B T
~H + -+
xars ihs " ras SL
T e N =3
T T T - +
] o .
wa_ﬂ A..PA’.W Jpas: eal 1 b
N Tt : oot
,r e 111 S,, .h“ ' ] v .-unu‘
TN m - I
- hvin o o I
. : 1t . : :
T . S ; 3 S21
1 W 31 . H
1 DRI 03 18] .
T 4 1 i T i
1 - . i L
ens Sogas i N m\musom 000T g
T T t b
RN o] oSt
. Tt sanoH o FENTN I
1 Tt :,._ m J it
opvw ot = Of Ty : M SLt
T M T 1
Oﬂ> H = mo> PR < m T
0,52 = V& St <_ iR
: 8UO T3 TPUO) JuUBWIINSBAIN B Mt v 002
11 Tt 1
=t
L i i
: Siiissssnin :
ZEESYY : S22

29



. (08 = U) ISAL TATT TOVHOLS 0o00S ‘YNOH-000T Woud oNIrInszy O%01
40 SNOILNGTHISIA FOVINZONEd FALLVIOWAD :(VIVA QENIEWOD) L HOMNOS ‘9TENZ ONV PT6NZ SHJAL HOLSISNVME

ST JUNOIA
oNTeA 99BUTIPIQ UYL JIIESJIP 3JUIIIAJ
66° 66 6°66 66 06 08 09 (0} 4 02 0t S 2 T T°0 .no.o
HHE T aad shul T et 0
T ST TTONTT 51 T 1 ) g
13 buity 194 T T By8B:
H: } i
i Hh -t .
-ﬂ; 1 »H I Ul* I’ ;.r i A> - Ho °
T T 7 T T el
+ + i Hulr i 1 d

+hr T o 1 Hin \ : -+t

jm ax + Tt + 54 o R s A WY T

- e i 5 W $ — -4+ I B Jvﬂﬂ e bou. +H1 .

e e = . i - T 20°0
t T + id i iwn ibau mea o L, SINOH
LHE F 221 deayi siand Sec0d il \Z o oh 9000
¢ T aama sea A\ -
1 : ¥ e EREES iLie! AV t
w i 484 ke tad d- « .
I : S e e AT £0°0
;" ! HO4 Ry w5 [ SANOH - H
i : : ma La ko
1 L 1T ISR ¥

+ s o ,w_-

T 11 - > %0°0 mT.

8 1o ; T i o

: + ¥ : + T '

T Y by L
: - = $0°0 %
- - 2
i - - T i o

+ > ,ﬂ i _m "

¥ tT I T 1904 DI T. _.

i S : : Seaeates pmasd il : .
—1 = anme 90°0
— :

—+— opA ST = T = fmas ;
== 982 = 'L e :
”W o + »_M o :
— : SUO T3 TPUO) USWRINSRIN L — L0°0
—— ey saans
— . Iaie
—F opy7 0°T = 3TWTT 383L SJTT umuwixey =
-  opyr §°0 = 3TWTI TBTITUI unmuixey P
il b -
i e B e} : 80°0
I i y
i e
E1
i
i :
) | T
X 88 QOQQ

!

30



IR et i e e

. (002 = u) IS4l TATT ONLIVHEJO MWQ0S ‘MAOH-000T Wousd sNILTasmy O%01
0 SNO ILNEGTHLSIA EOVINEOWAd FALLVIOWND : (VIVA CENIAWOD) £ EJMNOS ‘9TEN2 QNY $T6N2 SAJAL HOLSISNVHL

9T THADIA

SNTBA 93BUTPIQ UYL J93B3JI) 3JU30I3d

66°66 6°66 66 0y 02 ot s 2 1 1°0 T0°0

| RSE Bu N 131 N BPWE jsag 8 H 4 14 1l O
f ::AM«: :M w* 1 o + w T +
8 psiugbul Boes o8 T 1 T
T T 1 T
T { g 4~ S e B e T :
1 e T b T Ht
v T Tt Tt HO.O
it : e e e NN : :
v I8 T . L |SARY S8 e I H T R
T 1 )§ §0001 )R 4 88NN BR8N B M TN ny :
it + ﬂT -t t ++1 e EE 1 b
18511 + W .HA11| basad PO bopard 44 A ¢ * +* t
—— ) o1 TTY J R o IR0 81 )] 1
T 17 NS SNSES U T pnE Pl B¢ T T L T
T T 3+ T * A W ¥ b .
T > T Tt : — : X T 20°0
1 1 14 ja @ RSl 1 ¥ — Ity soaud 6l mIaT T T,
T i 30441 Il A8 16 ERE S i T 8 IS SN W T -
- 1 14 8080 as B8R 15 bl T T A W WEREN IS0 - s
t : T T A L
1 il 16 BN T N1, sano
18821 ) BRSNS M T z o3 sugag B ’ e NOH OOOH
358 £ED23 Sabua b e ot o .
- e —— . = €0°0
3 T Jast By R T : Fans AR N bl 1
3 . 1 199 991 A1 ) T
L jaul T X , B IS5 % 1 1
i 1 T Ja T A A% Y T
T » thot REE sudie i 1 S AT T 1
- + »_. T + Ippyh SRS rrw .(rﬂﬂ.Om.m O au \ man T 1
H at I SRS A 7 : 1S § il : 38 T 1506 U NS -t
I BESES LA B 180 SN : T ! . I WO.OO
t 1 T : I - =T
¥ + T T »«l pebepibdl togsg S S s | ba r— w
4 ] 1t T ey s e .
1 gy T ) 1=
584 ot ey H- ;! 1
—+ 18 AN : 5 s 4 A T 7
: : — 3 : e .
o » et $0°0 &
4 8t " M LA £ T I
1§ b 1 1 1 T i W 1 o
ST 1 1 M kY T T T 1
t oo el } :
-t - —_—— g L
t e Lisl Swame ot 2 senes Swmima toxss eress e ,
ey ; + mw 1+ « : 868 DIPNING Mets e — + <y -
— A = e = 90°0
] g0 T T H 4 : : ;
— OPA ST = A 7 et e
] \ 184
— 0,82 = L Ly e aee:
p— ! M Nl
— : SUO T3 TPUO) JUSWBATSBIN - L L0°0
b—— iy “‘ 1SN BE 1
— Aper = ot 1
— opyT C°T = 3TWYT 1SS 9JTT UMWEIXeW I
E= opyT g°@ = ATWTT [eT3TUI WnWIXeR -
i —
TILY T + M +1+ -
m mea et : 80°0
.
1 J S O85!
1 o T
I “ i
H I + 18831
11 M
i i _ :
PEELIHY 60°0

31



: (02T = u) ISHEL TATT FDVHOLS 00001 ‘HNOH-000T WOHS DNILINSHY m.ha
40 SNOILNE IHLSIA FDVINIOWAd FALLVIAWND :(VIVA CENIGWDO) £ JOUMOS ‘P9I6NS ANV, 296NZ2 SIJAL HOLSISNVYL

LT T™HADIA

SNTBA 99BUTDIO UBYJ J93BSJD JUSDIId

66°66 6°66 66 06 08 09 (134 02 0T ¢S 2 T T°0 10°0
1 -+ T 0
\d 1 ¥
. el o
1t JTWTT 389 9JTT UNWIUTW
I FITWEI TBT3ITUIl WNUTUTK =}/
Bt + T i
T |1 3 i H
- o ; ;
- ntd 28 t T
_ 508 SRAE e 0s
3 o 1 1
) [ . .
3 o 3 P!
: ae s
T 1
n 2g na SL
T o H—
: NN i S|
T INOY D 8aNOYH ¢ I
: : — 10 ——F 00T
M) Pen + + b -
8 A + NT + e <]
{ T _, n 1 1 7 =
m T HHINE ey
—t —t ' - S2t
" sanoy 00T N
1 snad “ “
! T 5 SaawE T
ot 1 . Be 4 - 3 -
; I sontl Surers loes snes Bnm N ! o e 0st
1 T t il Bubiviben bbos 1 1
1 T ISEE Pt ; “ - T H .
_ D — 1 H t .
" opyw QT = “1 889 BEUEA ihe "
opp g£°0 =50 o m=me : st
0,52 = ' 24 IES :
: SUOT3ITPUO) JUSWSINSBIY - v sess:
o - = : 002
<“ 7 T Mﬂ,. - ” i
117 1 1
: !
Bw Bt T
f -4 1 1 i
1 i1 1 1 1 - WNN




W I — ——-e

{002 = u) LSAL FATI HNILVYAIO0 MWOST “HOOH-000T WOHA ONILTINSHY Bdy
40 SNOILNADSLSIC FOVINTOMAd FAIIVINWAD * (VIVQ CANIGWOD) L FOUNOS ‘¥96NZ GNV 296N2 SAJAL HOLSISNVHL

8T TUADIA

aNTBA 238UTPIO UBYL, 4d3BaJD 3U30I3d

66° 66 6°66 66 06 08 09 (1) 4 02 0T S 2 1 1°0 10°0
I 1 Y “4 m “ i « Q
"n m m« ! u + -0
123 T 13 WT 389 9JTI IMWTUTH
T 3TWT TBTITUI UMWTUTH s2
= ! H :
— —“ L
1 18
s = : ¥
. Tt = B i Om
1 M M
—+
" i ) - i
3 TN , SL
“ ..m.«.h?’ -+
HH : sSanoy (§ I ;
] - ,
i s : : 00T
T e I —
i il 1 [~
L 1 i .ﬂu
2 , H + 1 5]
5 : :
e senm i G2t
SRR .
i * 1
e !
M 1 1
e 0sT
SINOH (00T "
T 1 N
opvm o1 = 91 as o
opa g0 =30 : SLT
0,52 = 'L :
:SUO T3 TPUO) JUIWBINBBIN 28 B
m o 00z
1 ! X )
i e s m
1 i
WEEITY E. - _ - se2

33



. (02T = U) ISEL BATI FOVHOIS 0o00T “MMOH-000T Woud onLrinsmy %901
40 SNOILOE MMISIC FDVINIONId FALIVINWND : (VIVQ QEANISWOD) £ FOHMOS “$96NZ ANV 296N2 SAIAL HOLSISNVHL

6T TUADIAL

anTeBA 9JBUIPI) UBYL J93BIJIH 3U30I3d

66°66 6°66 66 06 08 S 2 T T°0 1070
f EaE s g 223 0
L e
t t
¥ it
T T
1 Tt
AR
i T .
et 1 (et N O
o 4 sanoH 000T K
t 71 44+ iy i
1 “ 2 . T 17
3 W\ I 1
* N AN H f,-A } y H
1 170\ UHE . . I
1l 7\ . — 1 .
y 0 T : o
m ‘“ 1T ;H,
L . re e
s T
i :
: .
w T S T 1 w O
+ pog! ~—t 1 T T rt
— -l
w. = ol 1
i6aj phdan 1§ o o
1 I - %
, .
1 T : s " 1 8°0 o
T e DH.IQ 1T T S T
! + o T 1 1
: e & H 1t :
' oy T t T TE k=
B 7 o >
1 L R o
¥ Tt r - 0°T o
3 + T
3 + 1 a_h
— ]
14 i
1] ¥ . 1 T 1 T ++ ed-
+ " ! 1 SRaas ASGS BUEDE 1 » I .
T wen) ! t . S " : T " - 21T
i L ITL T X T I IS8a Bt I Biini i3 1
1 yous s t 1 :
r
! _ mo i I — - + 1 + -t
9PA 9 = TVA T o —— , T
+r A + ! : H ' w H
iy UomN = & IT '8 ! i Tt .
+ - ¥°T
:SUOT4TPUOD JUSUWBINSED T i T e
, o
1 3 1981 b bai
. + ot " :
opyr § = 3TWTT 388 9JV] UMWIXeyR 1 i - t - n 7
T T
opym ¢ = 3TWTI [BF3TUIl umwlixey + + e iopas tan - ] + loo
: L .
. sz sees: et . w 9°T
- 1 it ot . v
w I [ B 1 + +
e J. e
. + )1 i e 11 > it
} 3 1 - +
t — ; t R e as +
1 1 H 1 19} iy L1 198 ne IS a sl
i 1 1 b ' INSS Sl e e M 188 il -
N 8°T

34



(002 = U) LSEL FATT ONILVHHEL0 MwWOST “HAOH-000T WOHA DNIITINSAH 080y
40 SNOILNEDMISIA FOVINAONAd FALLVINWND : (VIVA CENIAWOD) £ FOUNOS ‘%96N2 ANV 296N2 STJAL YOLSISNVUL

02 TMNDILA !

ONTBA 93BUTPIQ) UBY]L JI93BaId) JU30add

66° 66 6°66 66 (113 08 09 1) 4 02 (129 S 2 8 T°0 10°0
_—-—;«—_l i ) NN ERN -—n—-« + >+ - - °’
= HotH T +
! et bia
1 o e
T
Ju
s 2°0
8 688 ) SInoH (00T
S i HHHT
+ T \w .
¥ \C ¥*0
R -
v | sanoy ¢ . -
¥ 1 __ " A ¥
- - - . 9°0
+ * 4 ryq,» A ¥
T ;« Shiad
: * acaed Shate _ ¥
r et e ~ 8°0 §
t uss suus o
: e : _
1T -+ pon
- A E
14 I -
: 1 it o ? 0°1 w
: aes sdas:
i s e
; 18631 Sbau Y .
: = 21
: opa 9 =99 oo
B )|
9082 = V[ Errh
1 gUO T3 TPUO) JUSTIIMSERIN 2 sae: : 1
opyT g = 31WTT 3895 SJTT WnWIXey i sEss vemna i1
opyT™ ¢ = 3TWY] TeI3TUI wnmivey b
— 9°1
H— aae aas:

35



SISAL FATT HNOH-000T OML HOJA SHAOH 000T &IV mmn<
JO SNOILLNGIMLSIC SOVINIOMEd FALLVIAWRD : (VIVA CANIGWOO) 4 FOMNOS ‘98HINS ANV SB8PINZ SHJAL HOLSISNVHL

12 JHNOIA

onTeA 93BUTDI0 UBYJL I93BSJID U034

B e -
06 08 09 0¥ 02 ot S 2 T L°0 10°0 -
T T T T T T T T T T T T 02~
1541 T I T el AT ¢R ! T T T T T
t t t 1 PN t 1 t 11
1 H M . T 8 8 T 1 ; T T
T + I T
- " t e H
T ! L ++
=5e - 4= 0T~
- : -1z S une 152 15 @
1 i J LI 08 + I
n 1 b ) :
L } ] + b
u 1 : RS W t
= 4 i . 14 S H
3 T Hri ot T t 1=
T T M
e 4 LRI It — 4 O
T T T DO N i
Ty T ot ! <13
JIRg I 3y B8 i H 10l &1
L4 _ +
: { : it S B 1
1 T 18s g 5000 INANS SEAQE FHERE Ho0s M ald 51 I 8 i } L
; : 1 jeshs sowt pumi ' t : ] Y. e s
s A + =+ R SN T o1
- 58 BT : "
il o~ oo sad Bl¢ b b T W
T T , 188 551 T 881 T )
IRES pSase 1 B I T e H ]
Tt - : - =
+ : - 1 I
=t oet ] IS B W0 ] T
,H b ”T T — :. i I
+ : T : ~As
— : . " gmaw I + . T e =
oyl SRS ' : 0 A0 EBA K008 B! o
[ 10 : Y 3 SBY! T i . : t s
. : Ty I8 I b4 T — e i —
r : T 4 I T + i T Q
S g ey S e T s sexai gt 1 : 1 ."w
IS BeY) t 191 T ¢
— i s v S 4311 MR I 1T 1 93eu03§ 2,002 = =
Tt I nh e T 7 Tt
¥ IR GRS EES] 006 FALH4 DU Oam 13828 mumt T 0 gq
i [ U T t +t + i puatd o T + + 1 : o3
1 T 1 58t 1 358 FE SNV BN : IEEN Dutin : ; T T 558 BIN1 )
134 T T : T GRS N joas 11 T ; e + 0
rass L " RS 8471 BRI U 1T " pope o t 1 ! =]
a1 - R e S SSERE Inchi REERS Sunas FRSA L0 i - X ¥ o T 5,1]
I S T I i8: 0341 BmuR e jRneu 18094 51 el St S0 e T ®
3 i - 1 SO 1 . - -
i 13 i 4 4 - IO - - - Oﬁ
BELS U991 SENH SIS AN NS U1 38 1d SHaEE i T T ;
- 100 oy Y A ik ! T 1
T 1 It i S8 -+ s I8
L 1 11 ke ] T . LBa4
— [ WANEI YR T  — :
I i T 184 * )
1 BESts 188 NERsl BOY T + TTH
H NSRS S 961 §: ! " 1 o ree
. : L + 0s
i o 13 0901 A f (TR WY
} HH \ B
: ! ) ¥ t T
T T ;] X 1 —
— I 1 Tt : - Jag D i 3
" : ) IS oWl T ) - : T8 T4
: 4 e b ok e X 1864 Ban T
= : e e X : rus 09 -
1 1 + IweH A G B IBE 1o/ 1
1: [BREY oa 7 84 VRN b8 15 T
T : 7 1 g o I T vl 188 rsoe
s T " "
g oY } . + + H 1. .
1 0 T : R =+ 1 FRg 1
yvel 81 " 1901 4 t I0u ISP S8 8! T ' !
1509 B 1 T T 184 Fuinid S SWN; 1 jan T
Hite i 11 1T L 1 hd B8 S ki T 1] b Ll S Oh

36



B>

. SLSEL FATT ¥OOH-000T OML H0d S¥NOH 000T Iv °F1g
EEOH—.BEWHQN&dENOGEEH—EHDEU "A¢8<G QEZHQZODV hNOmDOmnwmw.ﬂZNgmm*HZNamEmOBWHé

22 THNDII

ONTEBA 93BUTPI) UBRYJ J83BaD) JUa0I3d

66°66 6°66 66 06 08 09 (134 02 0T S 2 1. 1°0 w°0
T STas asss seaus Hitss T 057
1 H T TENRAAE 18881 B I
8 Lagn Sa SN 1Lt i n
T : -+
3 1 I
198 S8 T tr
: a 0
t et T o
+ = ; . =
o1y . i s I + e
11 y Ly + 1 T T 121
7 T Jeat T T i 4 1T
b 14 ) S8 sons A " T 0s
T " 1 T H + T
T 1 P LS M
» 1 T ,#. i) T {
i i 1 Y
+ Uy BEa B rTEE L 1 T
1t 1 Tt R YigE N W Iese i1 [~
n L e ' azn w1 got M
: M aei Y e
: i 5SS SRERE 1643t baki T @
Ju aae 0! + o
+ } e : - ’
e : n & T a8 ; '
: - : . - 0st @
bak saoes dhacd sas: 9381038 0,002 FH 3
i T 1 11 1 " T [e]
. T X asm 1T SRS o
: . . o . 3
H Hirt T + T o ot
A v H 002
f ; Q
T gutqeasdy paroL)d s =3
Hipit * f =
T T [1.1]
+ H T : o
i — . T bi T
; : - 0s2
i 1T 1 1
1 ) - . . b 1
t
1 i by H
Ju s SEE | 1
J L . u-a _i ‘
: e SR 18004 i r L ooc
e )R E 1801 ) | +
J. T JBEE 1201 ) 1 1
581 T |
1 581 + L
use sua T t — +
: : ; . 0S¢
: ! i *
T ; %0071
Fadi) m : ' + - - —
1 = $00ST = anTep umWTxey =L = anyTe) zmuTxen
: NS ASANS 8NN FRERE 4 | SBWEE MR AN NS MEED IS NN VO EA 5 & N S oo*

37



SLSEL F4IT ¥MNOH-000T OML ¥O4 SUNOH 000T &LV mh£<
40 SNOILNE THISIT AOVINHOHEd FALLVIOWND :H FOMNOS ‘¥802N2 HdAL YOLSISNVHL

€2 FUNDIL

aNTBA 2JBUTPIO UBY]L J931BSIH JUIOISJ

66°66 6°66 66 06 08 09 oy 02 0T s 2 ) T T°0 wo.o
109~

T T T T T 111 ] Ll
T LSS P AN I T 1T 1= 4
: T ;i 1 T T 15 6 S
i T ! - =4t
T + + -
T 1 T +
T T t
: T T
— 1 1
T + " -
— ~u 48831 v ¥ BN N 155 DER 0¥
1 b T : 1 -
o - + + S t T T
T - + LA |
_%_I T 3
T t T T o
I ; ]
+ i T et T t t—
, : + : R — 0z2-
5 : t - ?
C T SO —] 83vJ103S 5._00T o + 1
+ T 1 Yot i ! Q i LR A A 1 ) T
L I . N 1 - 1 —— ;
! h. I B TSRS B —d 1@ I8t n 1
. I 0 IET0E RaI ISEE MEBE I )t +
5T LY N 1 :
188 N ) it 1
e : ;
; e Bt e 0
+ T 17 T 7 .
: 15§ 154
ey b T i +1
: e Vel
T - T
" 1 T T DO . T T
+ NG T
T M + - Il .
. 124 :
) : 02
H TN } : ——
IS ag 5 ! : :
;" e pa 19
M T . i
1 !
1 T N T
1 LI I A W i -
i, % —
Y T
. : : 0%
t : T 1 1
T i T t +
s ; T 3 T )
1 : 1t T
+ e T > + -
1 T 19901 T 1 M
. . - R i . i i
¥ 1 1 i i ¥ :
4 + - +4— 1
e " 09
a0 Butieaado Mw(oT N
+ 1 TN
o T : HENT 1 :
IBae " T L XL :
ISuE! bE T N T =
T T J - 11 . 4
T + 1t Tt + T
i L . "
™t T 108
i i 3 T t T - —
T r T T P WERS M
T T T : 1 1968 BiDt
" ; i
+ . Iy il A i ——
T : BT EESA 6! T
T 1 : 1SS M08 ISR I HE (108 ST "
1 net 1 T 1 ——t - m! +
5 : H : = 00T
: P e B — 4
L T
. I JaB —t T
et
" - T 1
1 NN BN I T
" nw —"< A\‘ﬂ “a— L Amm” ONH
uEeoryy '

38

quv



Ll U NN

SLSHL F4IT HOOH-000T OML HO4 SHNOH 000T &
40 SNOTLLNETHMISIA FDVINAOWId FALLVINWND

o

v 0801¢

¥2 JHNOI1d

SNTBA 93BUTPIQ URYJ, J23BSIDH JUIDIAd

‘H F0HMOS ‘$802N2 AL HOLSISNVHL

66°66 6°66 66 06 08 09 (134 02 0T ¢S 2. 1 T°0 10°0
T TITIT T T (05 2d
v T 1 -« 1 1 i
——y t T T 1 1
w Hu M { *
._ i
1 . b L
. 1 T
E . 1 T H
: - - : - 0
, t : _ evs
,Tﬁ ; e - . +
{ : —= Y +
b )61 | 1581 i 1 B ‘
1 i3 § M1 T (51
1 B . t e t '
y hz LS BN I H O@
1 N SR e Jutgeasdo MuOOT
jou FNEN 1}
L L il
i T 15 i e
1 T TN t i
o 1 .
z PN : ! HE : o
T ] 5 e e SaSE : 0
: 1 e HASq Sbaty su “ T T
T ) M Il g
1 T T
A T .
1 1 N\ 15
1 T T
R : e 02T
H . h ] ¥ IR
1 — . N + 1 st
+ + + + + :
1iil i i . s ;
| ot 1 1 b Y 1T el e
il T h 1 —— M IR
I I h 4L 581 1 T
T ot } - - " 09T
adeaoig OOOOH N tHH )
B 1 : ! 1 : T
1 3 It
1 + 1
& . )
T T
T . s T T 002
1 A . Mg 3 e
1 T ] I + t
t + o ¢
1 l e
1 I
T y M1 1 H bl i
I 1 1 T T .
: -+ + +- :
T : ? 0¥%2
+ - :
: :
58 8
i : H«H :
- 11 SBA8t h ¥
: e —F 082
. I8 B it T
+ ' B :
- Lol +
+
i 1
" H- -
18 &1 "
’ zeeody 02¢
c
-
Q
-

e3uwyy jueoasgy - 9H01y¢

a

39



SLSEL T4TT YNOH-000T OML ¥Od SHNOH 000T LV ZPAy
40 SNO ILAGTMISIQ SOVINEOMAd FALIVIOWAD I HOUNOS ‘P0ZINZ AJAL MOLSISNVHL

S2 HFHNOIA

anTeA 91BUTDI) UBYL J93BIJIH JUddIad
66°66 6°66 66 06 (1}] . 09 0¥ 02 0T S 2 T 1°0 T0°0

0ot

ST

T e T -
L T g3 Eeaaa in S e T Se
T ) : [ mE 1804 ! F—frrrt
T v Ty T i
: } Iweeg B 1 A
T y L e T —
I AR T ISR ADEEE 11091 ) o
T 1 PREY AN 15190 591 HENS 81
1 L s ! " ISEEE RS (T8 2 B 11706 §
: -
- + et . 2
T3 te b ¥ ISB0) RBERE 13429881 T s 0
T3 I3t 8 A BE 0T 90 b -+ CH‘ o aﬂ 1 1 T
1+ ! - = N e e ¥ 2 :
yy L ¥ 13 291 T s T " : : 1
g ou: : L ¥ it -+ +r + 1t o 0y - -
Y i L ¥ T 8 REAN Jasiy paw | t oM 7 "
: T I L ¥ 28 £31 1S B8N 4 Spene ; Tt T
A H A H d ks mH|
1 n ) | IS SEWRE & T PP 1 T
1 s kY T S aut 1 IR DN B MR IR 4
T * h W T 1 1 T T T PP I T . T 1
A § . .~ 1 b : 1 .. e i 1 M ,
h ¥ T T t T T
1 | SN S RIS i 19 T b I8
— : t 14 5 1881 FEEEI 15 S0ed JEMR LADEY 1 1 1
b 18 . T Il T H . M - - . ‘ + + . .
T T T i T 18 10! a ’ ' T ! At
1 Jand e e - 0T~
+ 1 7 I HIT 10s podad b 191 +—+
I8 (o3l SNEDE SE80E B I8! I B 1§ —
T b1 T A N H 1 1 T N 14 i T T
T v Ba S Y T B i = T
) S o 18 FRREE 8 1L B SN t
11 T I T T PR GO D + :
18081 ! 8 guns rgas SOOu Sl 5l 04 S S
T NER I8 SRAR ¢ 5908 SRS Py 1565138831 1
T KT . : S
- . )| 1 T
+ + : I M " M
T T T 1 :
t t T T
" T " yu o — N
) L 4 1]
t T + + "
. T M i L
- P ’ . ; roe 0
T + : + 1t
I T 1 ) HSeE Il 1
-t " S " 1 T
Tt + T A ;
1 1 —H S 0,C0T (=
1T — T : S
] T i i T AT T 8o
. N 1 T 1 im : T 4 1
1 T 1T Tl T *
r 1 T : e
i 4.3 }
T ' RSS! t T T t
Y 1S i 4 ey + H
. I SES + 3 TT b 1
15 .
1 J. + i
3 » « H + 0 IR e B L T _ —
3 oum by e 108 Y - 16054 B
1 M JuY «, —— .
* T ur3easdy MU0zttt e
Tt T Tt : - i ™
: ID9E 431 % SEBAS SN T - ot
— P L. ARt —— T - H 4
+ + 4 - + n L
; i IR N 1 a T IR 8 - ;
H T T T { ! T
- s ; Il )
i + 4 : + .
3 e IR + )1
i ot Y H e + il
Iy n 3 M nat . . 194 + NS¢ e 1
_ i 533! SR RINIaaE i :
INaN J > - e i A Ak ON

40

aduey) juseoasd - EOAV



SLSEL FATT YNOH-000T OML ¥Od SHnOH 000T Iv °%1y
40 SNOILNGTMISIA HVINGONAd FALIVIOWND :I FOMNOS ‘¥0ZINZ FJAL MOLSISNVHL

92 THNDIA

SNTeBA 97BUTDIQ UBYL J93BSJD FUIOIAJ
66°66 6°66 66 06 08 09 [4h4 02 ot S 2 I T°0 T0°0
: 1

i ja s )8 8E B - i i —t L ;
8 | s T N PAINE &I 1T T :
1 1§ SRDEE DRSS (5551 ¥ T 3 it
T 1§ B4 T 191 ¥ 8
t r 1 +
i i —
ot
T Tid
T 0s-
M I M 1)
e ' e s =R
3 i 48g + :
L - T T +
Al )
|G S8 IT T *f :
L 1 194 | i1 : i+
'm ISaS T
- 51 SRR ) T
e - : 0
+ * T
| T 5 ;
T 3 1 9% T
1 | "
I H 3 I J
. i Lihdnt =T T T
; ; T { a8e1035 5,001 -
" + i Fl i
1 1 I 184 —+ NS S 0s
1 91 " 18| 1 T T
194 T T 1 T 7
1. I Y T
; . I8 Il e : T
1 T 7 " 1 N T L T
t : i : 00T
T ! A W N H i + , 1
T i b T T
H ot T * !
+ + : )
H T - M T +
! T t +
+ g T !
: +1-+ —r
1 ' o 0ST
3 i MuQOZ S R =
+ T ITENE s
T 1 HH Y :
v T b L 3 ;
ot IABRE B! Y + —~+ r
31 01 T + :
1 puas Smi t o : +
T n , : 002
1 1 + T + i :
1 i L s e —
N 18 1 9!
+ T - +
A i —
3
e b ot
1t t . 0se
S i —
+ il
i 1 oy ) +
tr Hr
T i T
: L i —
1
e " 0o0e
11 48 o4 3
] 11 . + )
+ HE ) $9ui 1 .
1 e 1 1 "
n
st
: 1 556 = anTep umwixen B 4o 3
1 s VSRS CESUN RS CU NN TISIE IS PE RE W i ] & N —
i 1 IR REREFIREENR AN SERES NI anEm] ; Lil i omn
-
-

MG 40 o i o

41

93duByp) j3udoaed - 0901\7



JO SNOLLNETHLSIA IDVINIOHId

66°66

6°66 €6

SISAL FATI HMOH-000T OML ¥04 SHOOH 000T LV mhn<
FALLVIANDD ¢ (VIVQ QENIGWOD) [ AOUNOS ‘9T6N2 ANV ¥T6NZ SHJAL HYOLSISNVHL

L2 THONOIA

anTBA 29BUTPI) UBYL J938BaJIDH JUaDIId
06 08 09 0% 02 0T S Z 1 1°0  T0°0

T T 1881 1 -
1 —_—— . w.w 1 Q*
T H 1T ]
b 1
e T
oy
T 1
It -
pua 0e
1 : i e
'Na 0 N
5 T :
T *
T : -
11 ) 1 T T + t +r
T T 1 T IRAS Bt 1
L I} i T -
T T 02
H . .t 1 ;
1 . i B A
: )| M ISSEE il
3 . N . ki Pl )Rl H -
v i 4 It +
. L1 : H 1 1 b H |
4 B 7 1 - I 2
3 b B w W . b 1
_ : : ¥ t ot=
e : 1 .
T T
Butjeaxadp MwQQE ! 8 " e o
1 + + + 80t T 1
.~ 17 iy LI AR
1 L 1 I
i :
L e ! — 1 0
i i
t t + IS w1 T Tt g
X 1 1 : <
e T T 113 T s =
b 1 it ? 1 T 0 B e
3 b 3 1 . 137 s i ot
1 i & k| -
T iy r .
+ } ! +
+ T — o s i : 0T
$ Ji . ji
+ : H—= 93e101S O 00 ™ +
o + e o :
i s I b i . 1 X N
: 1Y JE 1232485008 DBN R L ¥ 1 -
+ _“ at 1 s ONEE! 3
T L T T A, I8 Lh<“ ", T
: — - - F e bt DB + 02
TG 1Y B T T T it
HE 861 b 1 Ng B T T + +—+
1 I T 88 1S54 ER]
t b
L4 T IB9E n
IR o T T 14 IS4 -
; 1 : 1 +
. 1 L i
T = v i x 0e
Ty 1 081 ) H
. T . i H
. jaani I
3 ‘ e +
: 1 = ¥
i1 M b b Lilil — L — .
) T llmrrmA T — +r
4 e Il M s -
: : jtwes POsas M vo: [tk
. 1 + : L i 1 — L
T AR §B4 i T H i
+ —id L,. 7 u
+- — H e
Bt T Y 3 B
&N 00 H 13 H L
_:~ wr» . b H 3

4o



40 SNOILLOSTMLSIA TOHVING

66°66 6°66

66

SLSAL FJTI YNOH-0001T OML HOd SHUNOH 000T LV
O¥Id FALIVIONAD : (VIVA QENIEWOD) L ZOHNOS “9TENZ ANV $I6NZ2 SHIAL HOLSISNVYUL

omuHq

82 THOOII

9NTEBA 9qBUIDI) UYL J9383J) 3UI0Idd

06 08 09 o¥ 02 0T S ¢ T T°0 10°0
09-

[

FHAE
i

ov-

-

¥ |

MMH:.N ot T

.

14

L

4+

T

Ry
b1

I
11414

m (134

e Snen : 09

08

00T

. - =~ 02T

OEDIV

43



SLSZL TATT HOOH-000T OML Hod Mygy

40 SNOILLNATHISIQ JOVINIDHId FALLVINWNO

66°66

€6°66

66

:(VIVQ JANISWOD) L AOHNOS ‘$96N2 ANV 296N2 SEJAL HOLSISNVHL
62 TUNDIJ

anTsA IIBUTPI) UBYL
08

06

09

J93BOJ) JUL0J3]
134 02 0T S 2 1. T°0 10°0

T TTIIT T T Y T T H 02~
: - T 198 e 38N 488 Ty
H Y T * * 1 IR 34851 AN
1 T L ' tEAK T
& 14
T T -
: <e o8 e :
I 51 T
T e = IS8 SU SN I 38A1
+ Py [T - 11
. + m»._-. - e & . b 0
1 po~ T 4 T b 1
t _ Gesan aants t200 ==} ! 93e103§ 0,001 —H
T i T T T
> 1 T 1 .m— Aﬁ LT ~r WAH,M 14 <* b i
. - : 4 Y [ SaaE Iaa: ~
T - TR . SN pe- ) AR ! 1
Tht " ] a9 141 = q7 15 0a iSO i T "
i : : e — 1 1 181
M M Tv M ind Y v
g et s T 02
1T - t 4 H~ 1
18l 081 : T b : 1 19 T 38}
T l + + . T e d iy T
+ a8 88 ai 1 44+ : .
- . .
: TN T Ses Eamm s
+ 1 -t - 4+ %. = > 1 0%
— + i - + Sesarn : T M
T jna; IS P, e T
t } s aum . i o et
+ T 1 12 51 Dhmey w920 4581 1T 1 T ra;
8 Bt Smid tees oa e s S
T v 2858 B H 1T 5 IBal T
T : - eanm iui F i owpe s
; : IaSEE Py g1 i T
+ -
T = 108 SenER bue o - 09 =4
PR B : H 4 " M
a4 13 { . 1 A N T 1
e S0e 18 e : .\ L1 o — !
et 4888 AN 9890 61 H L <]
1 " - 18 SE RS 4 v .
1 . H v - H —
s oo = Juiseasdc MwQST \ i e e
- 4
T IS8 AR b B8 ¥ : -
alid |1 L 4 il + ow
ik i ! Lot I ] JOSA \ I H .t 1
et 1 o g : * T T S S
t1t r 51 Tt ty TR t i
8 & : : : H1TT NS © +
L8 13 81 T IS8 E90 1% 1881
j2{ s ? 12 Pt i 181 PEDE ¥ - 8 08 TN 1008 81
RES + T T : LS 5¢ " 198 991 I 0 S : 1
: T } 1 +H+ - — +ert H 4 +
¢ T ! t
t o : re . 00t
I 1 L ’ : T T T
T T * 1 194 84 o ) T -
1585] M1 : 13 @ T [REEE SEUDS SIS ] X
: 1 14 It 48 UK 1
T T e o T
It " 1S NG P :
? e b8 B4 IF
: T + e Sa : ; ] T
4 L > -
” : 12 Do : i T 02Tt
1 18 81 - 900 DS Y-
S SR 3R 48 1 ! T 1
LERA 51 : i 1 + 12
I t +
+ r ~
H Y ) : 5 192D
+ 4 1 188}
" : ! T 1 ! : L
e i
+ =+
: o T BE®: 1 T e 0¥t
1 T T " T
T T v M B T
i — H
- 4 ibgdid
: . + : 1.5 4 1001 Pt + 1
b 0 B 1 I RS FNEY — . 3 I
re T e o " o 18 ENRES SD2EN . AT R T ) Y
a4 e i . It e L AN SBEaI T 188 B4

ey

: E— 091

Ly



SISIL FATT MOOH-000T OMI Hod “F1g
J0 SNOILNGTMLSIA FOVINIOMAd FALIVIOWAD ¢ (VIVQ QINIEWOD) £ AOUNOS ‘¥96N2 ANV 296NZ SIJAL HOLSISNVML

0 JUADIH

SNTBA 93BUIPIQ UYL JI33B3JH JUIOI]

66°66 6°66 66 06 08 09 o¥ 02 01T S A § I°0 ao..mmﬁ

T T T T T ' 14
1 T 1 I TANYS 598 00 toT
t IBEEN 10520 481 ! 81 T
1 15 o1 T T I T :
+ + t T T T
T 18! Tt
! " 1 :
g P " ) : Y
17 o e I b T w
1T T T + En W 5 e 1
M + 10N M ISNEY i 188
181 T + : 1T T t
t 7 + r t i+
184 1 7 s ! =
sl ULl t 1 7
I T T NS B ! ) ot r
T + s 1 r3 : T T
I > ! : + : + -
. > - . Tt 7 : 0%
T ! 7 ! T ; oy it T n —
1 u 1wy TT jas! T yal T FeY : SO ;
1 1ol 1 1 I 1 R i M IR - o
T W T T - 1T . +H1+ T
T 1% @ 1}; 8! T : )8 1 1 ' i
M 1 1N T 3 MDY H — : S Ied @1
: I b T T A FLERR ARR S ! BES 1 B
T D it T — 1 A SO0 HLA B 1 T
ne + T - e o 1 : 1 "
I T + W -y pary ,W I m N O
. ] 3
] asas - '8 1NENE 1SR pars gan! prelol§ OOOOH
4 + ~+ et RO BEIWn = & - +
T T + .
T T ? T 1N 0¢ TREEN b u
: s T 7 T ind s und soia = S r ol
: \m T ma 7 .ot I
* i3 : o 0% >
1 4+ + T : 1 + o
T o Jmu & -1 S S o1 :
194 17 T 11 - W_ T 184 T =T m
" : T 1 :
4 ol bl i
1 + 1 + T T e (]
T T T + it
I il 1 T
. <25 , ot 08
. 1 JoRi RIS b
1 RN 78 T . et : " asAl
} 1 T 4t ' t -
4 T ' - T + ven
" i H i 8N
- -t T e it R 1 1N 11 P (981
T 1 " 194 oal ™ 11 T : I 1008
" o4 sant ! 0 e $ae I 18201
- d - r : 02T
: 1 T 10200 PR B 0 T : )
e + ++ s 1308 : ’ ' : v
vt $ Tt 964 Z ESSS I8
T s a8 18 0091 T : !
- s T T
HE & I yae VERAN - T T et +
19 Y i 1 f 108 584 T o 7 .
+ } 7 ritiet T
4 1808 81 181 & "
y s merse 1voes so1 : - t 09T
3 : T s aSBAE 3 1 L
It I )] : T T T
1 1 SR I T T o8
L 1S B8! 5 11 + +-
I 18280 888 v
Saes 8 it T
jumma ¥ PN ¢5580 3R : t T — .
t i 963 268 8Y Sy RSB I9i + Hoir -t
. . } + +—
4 oo soes e 1 002
> M 1 b I 1 T ’ T
t t N 46 Eaas T
" , : t :
T T : T T T T
T : : : t 1t
t T b 181 T + T
i i b . e L 1 -

. il I I 14 OWN

MK U kv o s

45



3.2.4 Hazard Rate Functions

Hazard rate, also known as the lnstantaneous fallure

rate, 1s deflned by the formula:
ptP~1

2(t) = ==

where t 1s time adjusted to the partlcular scale 1n which

the estimates of o are expressed (kilo- in this report).

Hazard rate functions are not shown for the 8 transistor
types listed in Table 1; insufflcient fallures prevented
the graphical estimation of the Weibull parameters, on which

the curves are based (see the above equation).

3.3 Syncpsls

This report presents an analysls of life test data on 8

transistcr types, conslsting of:

(a) cumulative percentage distributions of electrical
parameters at 0 and 1000 hours; |

(b) cumulative percentage distributions of delta values
at 1000 hours (as a basis for the study of tran-
sistor stabllity);

(c) fallures per sample size for certaln electrical
parameters, based on 1lnitial and life test specl-
fication 1imits for specified time intervals of
two 1000-hour life tests.

Le



Graphical estimation of the Welbull shape parameter g
and scale parameter a was extremely limited because the num-
ber of fallures was negligible, For this reason, the compu-

tation of hazard rate functions was impractical.

3.4 Project Performance and Schedule

The tentative proJect schedule is shown in Table 7.

TABLE 7
PROJECT PERFORMANCE AND SCHEDULE

Quartenr*
1 2 3 (4

1. Obtain data on rellability of tran- | (X) {(X) | (X)| X
slstorized equipments, including
fallure rates and fallure modes of
semliconductor devlces.

Task

2. "Collect 1life test data. (x) | (x) | (x)

3. Analyze life test data (fallure (x) [(x)| x
patterns, stabllity of unlts, : :
failure acceleration techniques),

4, Program computer for estimation of | (X)
confidence 1imits about Weibull
shape parameter,.

5. Analyze computer output for Weibull (x) | (x) | x
estimation problem.

6. Prepare final report, X

* X - proposed work; (X) - completed work.
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4, PROJECTED WORK

The followling studles are projected for the flnal quarter

of the contract period:

(1)

(2)

(3)

(4)

an analysis of 1life test data for the remalning
transistor types;

conclusion of a survey to obtaln additional fleld
reliability data, to determine the value of lot
identification, and to ascertaln speclal rell-
ablillity tests now in use;

conclusion of an investigation of the feaslbllity
of employing Welbull sampling plans based on the
average fallure rate concept; and

a ¢. tarison of Monte Carlo maximum llkelihood
estimates of Welbull parameters f and a with
Monte Carlo least squares estimates of theée
parameters, for a few selected value combilnations

of B, a, sample slze n, and truncation time tr.
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