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INTRODUCTION

—

The EMC test on the FAST flight payload consisted of a full system test
in which all components of the system were operated simultaneously and the
output data from each instrument examined to verify that there was no
significant raising of the noise floor in any system caused by the
operation of any other system. This test was done with the full payload
only operating with the payload GSE, and with the full payload operating in
the spacecraft with other spacecraft systems including the transmitter and
the torque coils operating. No interference was found in either test
except for a small effect from the torque coils seen in the E-Field data,
and a very large effect from the torque coils on the magnetometer. The
latter was of course expected. Since it is not planned to operate the
torque coils during science data taking, this is not considered to be a
problen.

Since the above described testing was done, the Project has asked UCB
to do perform Mil-461 type conducted suseptability testing on the ETU IDPU
to get some indication of the level of margin which we have against
electromagnetic interference in the payload system. The tests to be
performed are CSOl, CS02, and CS06 per the methods of Mil-462, and to the
levels specified in the SMEX Project document FAST-012. Testing is to be
done on the input power line only of the ETU IDPU assembly. This report
gives the results of that testing.

CS06 TEST PROCEDURE AND RESULTS

Figure 1 shows the set-up used to perform the CS06 test. The ETU IDPU
was connected to the GSE system which simulates the spacecraft interface
and allowed selected output data to be displayed. The ETU magnetometers
were connected to the system, but no ESA's, boom units, or TEAMS were
connected. The dummy load module provides a simulated load of 4 Radial
Boom Units, and 2 ESA units. The CS06 Test Pulser was put in series with
the power line so that it put pulses directly on the +28 volt power input.
The GSE scripts TVSFA, TVADC1l, and TVSVYO were run to look for interference
in the E-Field system. SHOMON2 was also run to view the full engineering
housekeeping, and to verify correct operation of the processor system.

Figure 2 below shows the voltage and current waveforms of the spikes
put onto the input power line. i TooTTT o mmrEmmmemm o
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Figure 3 shows the same waveforms at a slower time scale so that it can
be verified that the pulses are occurring with one positive pulse and one
negative pulse 60 times each second. Note that the peak voltage of the
pulses is +/- 18 volts from the nominal +28 volt power line, and that a
little over 50 Amperes is required to achieve this. Since 50 Amperers is
the maximum capability of the pulser we used, we were not able to develop
the full 28 volts across the input EMI filters in the IDPU power supply
that is called for by Mil-462. We deemed this to be acceptable since there
are no known interferance sources on the spacecraft which can develop
current pulses which approach 50 Amperers.

Figure 4 below shows the voltage on the internal +5 volt supply in the
IDPU while the test pulses are present. The interferance pulses are about
150 mV in amplitude. This will pose no problem for digital circuitry, but
may cause some problems in the analog circuits as will be seen below.
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Figure 5 shows the interferance which appears on the +28 volt out
put power from the IDPU to the ESA's and boom units. This voltage, of
about 250 mV, is not expected to cause any problem with either the ESA's
or the boom units.

Figure 6 is a print out from the GSE while running the TVADC1 script.
Note the spurious data point (circled).

Figure 7 shows the output from TVSVYO. Note the same level of
interferance in the 3 ADC channels displayed. That the spurious data
points appear to occur more often here is due to the lower sample rate
of these channels.

Figure 8 shows the output from TVSFA. The six lines which stand above
the noise floor are spurious. On repeated sweeps, this pattern shifts in
phase showing that the interferance is associated with the time that the
pulses occur rather than being due to specific frequency components of the
pulses.
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CS01 TEST PROCEDURE AND RESULTS

Figure 9 shows the set-up used to perform the CS01 test. The ETU IDPU
was connected to 486 GSE system which simulated the spacecraft interface
and allowed selected output data to be displayed. The ETU magnetometers
were connected to the system, but no ESA's, boom units, or TEAMS were
connected. The dummy load module provided a simulated load of 4 Radial
Boom Units and 2 ESA units. The current amplifier driven by a sine wave
from the HP 3313A was put in series with the power line so that the
waveform specified by CS01 was added to the DC value of the voltage on the
+28 volt power input. For frequencies from 30 Hz to 2 kHz, the added
signal was an unmodulated sine wave. From 2KHz to 50 kHz, the waveform
was a sine wave which was modulated with a 50% duty cycle at 1000 Hz.

From 30 Hz to 1500 Hz, the amplitude of the unmodulated sine wave was

2.8 volts rms. From 1500 Hz it was ramped down to 1 volt rms at 50 kHz
(per figure 5.2.2.1-1 of FAST-SPEC-001). The input amplitude was also
limited by the constraint that the AC component of the input current shall
not exceed 6 Amperers peak to peak.

The GSE scripts TVSFA, TVADC1, and TVSVYO were run to look for
interferance in the E-Field system. SHOMON2 was also run to view the full
engineering housekeeping and to verify correct operation of the processor
system, and the value of the voltage which fed thru to the internal +5 volt
supply and to the +28 volts supplied by the IDPU to the external
instruments.

Table 1 below summarizes the effects on the other supplies and the
operation of the instrument and shows the value of the voltage which was
attained on the input power line as a function of input frequency.

Table 1 -- Summary of CS01 Test Results
Input AC Current AC on IDPU AC on IDPU Disturbance on:
Freq V p-p on Input Int. 5 v bus Supplied +28 SFA ADC SVY MON
15 Hz 9 Vp-p 100 mA p-p 50 mVp-p X X X N
30 Hz 9 Vp-p 300 mA p-p 110 mVp-p 1.3 Vp-p VL N N N
60 Hz 9 Vp-p 400 mA p-p 200 mVp-p 1.8 Vp-p X X X N
100 Hz 9 Vp-p 750 mA p-p 320 mVp-p 2.0 Vp-p X L X N
200 Hz 9 Vp-p 1.9 A p-p 580 mVp-p 2.0 Vp-p VL X M N
290 Hz 8 Vp-p 2.5 A p-p 750 mVp~-p 2.2 Vp-p M M ] N
500 Hz 8 Vp-p 3.7 A p-p 450 mVp-p 1.8 Vp-p M M [ N
1 kHz 8 Vp-p 4.5 A p-p 210 mVp~-p 1.7 Vp-p M M S N
2 kHz 5 Vp-p 6 A p-p 130 mVp-p .85 Vp-p L M M N
2 kHz 5 6 A p-p 200 mVp-p .85 Vp-p X X X N
4 kHz 2.5 6 A p-p 200 mVp-p .42 Vp-p L L M N
8 KkHz 2.5 6 A p-p 300 mVp-p .29 Vp-p X N L N
13 kHz 6 A p-p .58 Vp-p X X X N
. 16 kHz 1 6 A p-p 390 mVp-p .54 Vp-p L X X N
32 kHz 6 A p-p .48 Vp-p X X X N
50 kHz 3 6 A p-p 300 mVp-p .62 Vp-p VL N N N
. 80 kHz 6 A p-p .75 Vp~p X X X N
100 kHz 4.5 6 A p-p .80 Vp-p N N X N
2and: N -- No Effect VL -- Very Low I, -- Low Effect

M -- Moderate Effect S -- Severe Effect
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Figures 10 thru 39 show data output from the instrument under the
various conditions of stimulation and provide the basis for the assessment
of the operation shown in the four right columns of Table 1.

The E-Field instrument shows some sensitivity to this test.
Disturbance of the science data starts at around 100 Hz and continues to
about 10 kHz with a peak at 290 Hz. Examination of the IDPU internal +5
volt power bus and the +28 volt bus which is supplied to the external
instruments shows that the effect on those lines also peaks at 290 Hz.
From that we conclude that the primary way in which the conducted inter-
ference affects the science data is via less than ideal power line
rejection in the analog circuits in the E-Field electronics.
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CS02 TEST PROCEDURE AND RESULTS

P

Figure 40 shows the set-up used to perform the CS02 test for the
frequency range from 500 kHz to 400 mHz. For the frequency range from
50 to 500 kHz, the HP 3313A wave form generator was used in place of the
RF signal generator and power ampllfler.

The test procedure consisted in running the GSE scripts TVSFA, TVADC1,
TVSVYO, and SHOMON2 to look for interference in the E-Field and processor
systems, while sweeplng thru the 50 kHz to 400 mHz frequency range. The
test requirement is that the signal amplitude be maintained at 1 volt rms
across the input power line of the test sample, limited by what the signal
generator can deliver across the test load, subject to the requirement that
the generator be capable of putting 7.07 volts rms across a 50 ohm load.
Due to a mis-reading of the requirement, the test was run at a level of 7
volts rms instead of 1 volt rms. The results of this testing are shown in
Figures 41 thru 70.

The CS02 testing gave little if any interference in the ADC, SVY, or
the monitor functions, but it did have an effect in the SFA channels
(which are the most sensitive in the instrument). For this reason, only
the SFA data are included in the figures. Significant interference
occurred at some 12 rather sharp peaks in frequency starting at 6.38 mHz
and going up to 180.93 mHz. The the strongest of these were odd multiples
of the 10.7 mHz IF frequency used in the SFA. In between these peaks the
interference was less than at the peak on either side. Two points were run
at the correct value of 1 volt rms instead of 7.07 volts rms. The result
of this was to reduce the level of the interference in the SFA by the same
amount, i.e. 17 dB, or about 4 divisions on the SFA plots given.

Given this reduction from the plots given, and the narrow width in
frequency where the interference occurred, we conclude that the
disturbance is of a relatively low level and if it were to occur in flight
would have a tolerable impact on the science data.



49 39393IveeT

YA ERLT)

aiw

A3

JBqUNN_ JUawnNDog ax

dn=135 IS31 <50

ZHO™ ]
=
3L THOO T
YIINIVD

II L3ry3svi

dH

QYUOEAIN

QUIH
O ¥3L13W
~0709
y3 L3N
¥3MOd
IAUMONDIN
O0EP doH 0sS0b
SNDIS53Q
¥3IMOd
k] 3
> 9

£redil
SN2IS34
¥3IMOd

gy FN9DI 4

HO LUAINID
TIUNDIS Y

¥3IJIdWE A3IMOd
GNYg8—-301IM
SLINDYIO—INIW

bBESZR
o«i Qv

F9HA0RT S AKKND

ZS T
cmuamw

YILINdWOD
35D 98H

YOLINOW

gIL

Nddl
nL3
1894

&r _

VA L3IKOLINDYI

£l

TI00 HO¥Y3:

U3 13WOLINDYI

Bl

L

UL

318D XN
0,

BRE 0L N 3dAT

° oM




SIDTDIOICOITOITDIIO
NN WS S L NS

| STMHONE-HENTM
NOSSOISNSNESINONS
- ﬂ [ | ﬂ
DD
DD D QSO
ZOmNONNDDEE wiwr o vfvi vl
CONAANN v DNDN
THOOE88ANANE083VN
| PO =N =N
| BB EEAREEAAEEMM

a46 -

2.

ATE: B3-19-T7
: ¥@:14

2TOCOCITOCOAOCOCT
NOMMO=I-NI-POSINMD
1 RO N N i IO
| G0V -AN-TONS
NEYSNONSNONSSS0
[ d I - ﬂ

DD Db
ZOm Db Dm0 00
QI[P NDN0NNNNANAN
EANANNNNANBASEO0
| OIS = DN =i
| P EESMETAMEIAMEEL

a30_-

169 GMT

UPDRATE

DEIIOCIHITOTOCOIOL
SNV =T IUND
| wSOBHINTHI-NI0MPN
“4850194049598999
SEONONSNONCNHOND
DL o - MmN

m | 1

DD DD DDt
ZOMM D NDD D
Lo A N e
ESCOTNNNNG N
| vt ed D e el IO
(00 % -H-HM-H0 3 = SR

mwm RREREE www mwwjmm_

|
g e} D
L2 ¥ Bt

vowoeaaaeeeeeeeee
-1
Wi
3
z
3

(= 1o on oyl an lanl T L lan ] ol Ly sl }
OO NN P-BNEROALRN

CINIQIATAIOTOY TN AN
AOOOSOESECO00ISE
e T T T
1 kg ke P P B P P e P Ry B e B
| GCCECCTTITTCTTEET

i NESOARTOHT DM
| @ N T F AN I DN
| MRS -ASOUCTHONSRYAN
| HAS=TMIOMMNT=ODVRN0

—TEST———

O=NOTIN
| St TUNINOL 00T vl vl i el ved ]
(R alalalalalalalalal ol gl al ol ol

Piiddf ] jt—

memmmhwwrm-:

6T

- \
&D (% %

Fx(\owc« i



2EOTOTOIOIOHLOTIOCT
NOROT OO MOROTRN®
1| @ OB =& QIS
_9938501920385081

5000095859890850

_ .
D
DDt Dl D H O DD e
ZOmANNNE OO D wriveirioivd

246

1NN N =HA=O0
1 PaPa PR EERAREE AT Al

N nes

(20

2CTOCOCOCTOTOIIOTOI
DDA DNI0=OWINME
| =MD =S SOOI
| WEONEMOTID-N-MONG
NETHNSNSNONSOCOE

[ | ﬂ I - ﬂ

DD DD
T2t Dbt P D o P D bt D1 00000000
QD=0 D= DDA NNRRNNNY
FTONAHHNNNNONNHEE0E
1 NBINNDsl =l SN vl
| EERMAMEEAMEEMAMET

a3e_-

: 272

UPDRATE

2COTOCOTITOLOTOT
DAV AIOR 0D N
| OOV =SSO -I0M=N
_4059104940508918

00m0502029297059

m 1 !
DD DD D D
ZMII DI IR HNOD D=

WNSSSA@SSSSSSSS?W

| ol i o = NN ALY
1 Bt T 0 B R R T X o B B BB

ERRRERERRREREE

N EREN

QYOI NI NN NN
MOEOOSECO0N00GE00
T b o b b b e b b b bk
1 P P Pl g g P P e Pt P B By B B P
| CCTECTTITTCACIAR

BN CREOTNENHNY
1 QOO =M P INHON-N-

| NA-TARKHOORRROAV
| =St HNNIMIT OO0

-TEST———

D=
| e NETTUION O v v ond i o

Baialaaanaaaialalalalelyl]

CHD T ICBOCU0B0U0S B0BBFFou0a9 7

(€02

o iy

-

Pf@uné



[ 2E5EDCDITOTDIIADT
NOPOY =D E M0 TOND
| PUNNON =T Q=N
| SFMONE~HINSMHONES-

NEOAONSINGSO0ONS
- - [ I |

| )
DD
DD DSOS -
ZOmANONDD DO v vef oo omf o=
ONMINND i AN B =l
EnS880HRBNEO00n
| DN =HORN ==Y
| PR EE AR E T A EE ARy

@46 -

2CICOTOCOTOIOTOT
NEEOMOON=D T ROIM
1 NMNNHEBOANM=INMON
1 OO-OVOTDI-HN~MONE
"evessv e e s s e an
INSYINONSNONGOISOS

[ ﬂ [ d

il D
Z DDl [P DIt D000 000
Ot =P NNNNRRRBADNA
EQQBANNNNVLLKE0SH
1 BNV vl S DD el v v od
| MR EEMMEEMLEZAMLET

a30_-

UPDRATE

DEDCDHCHTDOTOICICOZ
SN OO0 I DT PO
| OO =DNEEE-NRMNM
“4959184048508098
SEOSNONSNINCNMEING
- w e N

m | )

DDt DD DA Db

Z MDY E IOV D
ORNNATPNABANBNDAT
EOOOENNNNNNON00WND
| vl e U v vl = NI
[R-N:-T 2 - W-M-N-B 4 - W NN K- H-1

BEEREERRRRRERRRRE

SOECHCOIISO00S

33909

i I e I [ W I IO W
ASSOESO0000E0E0080
D b e b el bbb bl
1 P P P e e e g By Ry P By R
[E-4-1-1-1-4-4: 4.4 4. 4. 4- 2. 4. 4. 4. 4

Rk EINRROMN-OETONN

| vt G MMM 000D

~TEST——~

SNmTn
| @eHOITTNIO0 O Ty o i wef omfomi v
(Ralalalaialalalalalialalal ol ol o]

ERBTICGUCUUBUUGSBUEEFFUUUB9?

(50T

%@(9 @/PL—?P



[ 2>EDEDCDITIIDCOITOT
NV OMLOPTONR

OO OCHNLNEEROM
G

©
| DO NON = PO IO NN ELLICO  Mmlsm SN 0
| SSMONS-INSMHONSO- | ™G Ly nese | ALY
| v ecsvnccasccnne [Y=Tos] Tl 2n] | o
NESEACNSNESRICING 1 9& T RO
O == | o= | O - alk]
o | } 00 | oo
] DD HOm kg e
DD =D =YOEE D 2O KRR oS
ZOmONNNDE O Do vl el i EQURRAZ T T Ry
ONGBAD Dl NN i HEARDOVORCHEA & sese
ZANOCECSHNIBASABBNY | AADHOREOCRAVEEN =
| D= DNNN = =N | TERRERZ XA A0 i
| BRI R EEMAET R ET AR | T2OXRRXAR RO Rm
wleOCOCOCTOTOTOCTOT
NOWMODODNNVOBINMD
| HOPNN=HRONNM=IININ ®
“0079494991213050 M
INSYLTNSNONONISOOS
o | v - P
[v] I [
[ ] .
Ty DTy 2]
Z D[Pl LoD D00 -
ONPI-De AN AR NRNNNUND <
ERABANNNNOVBISCE =
1 BN el =D v v vy [
| AR ERAMAMETAMMEEAMEE W
RCICOCOCOCTOLTOCOT
o L N T A ]
| HOVD=INOROI-NDNONN
“4059184040598098
sesvoesvesanssss
QEOCNBNSNDNE-OING
Ol W e MmN
m I |
DD DDA D
Z MMM D IRIRIIINDO Dt
L e e L T T T
ESSOBLANNNNDHNHNY
1 e = D e v = OGINNINN
1 PR IR I R PP B T TE P P e P B B
EREREERERRREEEREL o0 —
B N
Koo
H ™ k-
M ]
r4
M
DOANMEOIONTAOARI
CINIOIAINII NI IO NN
MI00SCIOEEIRISOOT
T Sl b b b e b b b b
1P e e g e e g e R 0 R P R R g By
| CECETITCTTTIIXTT
ANUALKRANNCVNNRN0
| S OS =M E NI O
| MNTERONROT—RNREAN
“1111445339178686
|
1
b
1]
2]
[l
1 SN s
| Ot IO P o v
1 i pet et B et et Bt e e et

(507"

Q/UO @ HE

F—((\ g L(‘\f



[ 2EDEDEDTDIDIDICOT

NN DT MO BT RND NMIXENTO-NISOOT
| PO N = SO DI RQSOINMOM oN® kel
| SSMGINE=ONSMNONSO- 10080 O e neo e
| sssssssenasens s 1 or=-80 K NO- | oo
NOSGERNSNEISEZNG I8 X T oy
B w - [ 1 9% - < wlild
N | | S0 | =o
o DD Hon oic] ]
DD B IO S D 20 R G
Zw MNP OI DO D vl oo EOORMSET =TT P
ONMHNAN D= ANND REG=O0VARCHERN & sonn
ZHNOIBDNNAASIOSN | DT~ I TRNNEHIY S
| DO == IONN w010 | S EEEE T E R et bt
| R EE AR ET A EE Rl | ZRIXREX KR RORO Rm
2COTCOCOLIOCTOCOT
NRMMNBEN=DNII-GHORUNIMD
| NN NI ISP =DM 0
“9880494091213958 ﬁ
NOYININSINSNCOOES -
o [ | I = -
[v) | |
] .
DD Dt K
ZDmD =00 [ Dt D 00000000 =
O[T =[=NANNNNBBBNNG <
ZANOONNNNALBBLEODE 9
| DB e DININ vl v e o A
| B EERAEIAMAEIMMELR W
SEOTOLOCO>TOCOTOT
SALAIOSODL D= JOININ
| =V E-EINEOE-NMOM
_4850104940599999
6m000502920288958
- ! |
S
Dy A AT oA
ZOMMM D I (OO D et
wnSSSd.A.ssnﬂnﬂ&ssss_??
| vl oo ) U3 e e vl (U NGNS
[ 2 -0 2 oM
H H H H [}
]
H e P~
= m Y
5
Lo Lo s o an o L L T T D L L T
DS O 00N T A0 QR
[ I e I I I S I [ T I Ty ]
AOEE0E0CE000000C
G bl b bbbl bl v b bl b b bl
Pk P g P P P P P 2 B Pt Py B R
| CCCCCERLCTEETCICT
CORTRNE ORI
| GO =MV INS OO
[ e e T = S
“ WO TMIMMNS=D0V0Y
|
!
|
0\
m
1 BT e
| O w(NEIFUNOP I vl ot v ond o
| [t et et et et ot ot o et e et e et

Foqule s~



DEDEDCDHTHIEDTDCOT
O D= QOO T INON POIPUX DO
| FIRINNVNLTOHIINOM-E LSOO MBm SN KE
_1930581929395912 | Ra® Ned nSG oals]
s s s e v n s s e s a0 | -9 NSO | ae
500900585@099050 | 9 T PN
-] | S ah =i
'y _ _ 86 | s
] DD bt HeM S0 ke
D=DDDRE ST D 2O el o
ZOm NS DO v o v v i o] EOORKEZ =TT
COPANA = AN AN e HEAHDUOVRICHMA_C oves
ENHS0SSLNHNEESIVN | POD=OXHOTRADREY =
| D= =B == | T ERRERZERS AL Al
| AR EE AR EE R A EE AR | TOOXKEX KOG nm
DECOCOTOEDHEDECDCOT
OGN IO BN
1| FOLUIOODTNM=IMON N
“ ORI TOHIS e N-BING _9{_
NOTONENSINONESEE®
] | =W~ [ ]
[v] | |
S .-
DD DD ]
DD Lo P [ D D00 OO b
WWWW7SSSS$mw%SSSH m
I DB =B v o a
| MAEEAMMEEMNELMREE M
2EDCDHIDEDTDCOCOT
91411n?n7B5?8818
| wOVETONORD = oMYM
_4959]r FOTOCO S
09M9502020293058
- | i
s
DDt DDA D
Z O DB F I PIIOO D
CRARAATLAHADBAADYI
ZOOESBANNNNDREOND —
| vt O v ot el o= SIS
(BT # o-M-H-A-B 3 -N-H.W-¥-¥-N
H H I H
-
o™
IBR 4
3
OJ]]]]]]]]]]]]]]]
OO -MmY IO 0RO
SNINANINININGNINININANINONININGG
ASOEESO0EESISOONS ¥
T bl b e b b b e o ) S e e Sl fed 9
1 B Py e e P g 2 Pt 2 R R By By e B By P n
| CEECECETECETTCICTETT —
NN TINNMERKVLOI oD
| sl S P LI NN
| RN C-OmNO =Sk K
| v IO MONIN T O
! X
i =
. i
%) .,
<]
[ ]
| Switaenin
| SN TUNOL 0 P vl vl el omiomd
{1 [} e | ettt et et et bt e et et Pt B e

C s

(5©F

(Q,‘U(QQ/ L{‘Q)

=



DCOCDICHECDITDICICTOT
HOMN=F Lo POORTOVS RMSXAXOCL-NOSRIOS
| FNNNON T OINOIO=IS HESCO mem SN0 R
| HONENEHONEMENEN 1 CAS - nes e
] e o0 vunnasssencnas _479 501 | o>
NSNS ONONSSEIOINS 1 0K T -t
O W o- | wt - | 90 -4 it
oy 1 | S0 ) o»
® DD KoM (1) M
DD D D (S SO D 3O KRR SN
Z =AM D D (D v ot o ol v d EQORIME Z ftitsd T T
CRPDNBD v mel AN v | HEHOFDOOONCHMHY T sevn
ENNOS8S0NNNNLEISDNY 1 GAD=ORHOCEAOHT Y <]
1 DB e = =IO | IHERRERZ EABE0 i
PR EE AR EE AR E T A | TOTIXKRHXKHHIROEOD nm
2COEDCOCDCOLCITOT
=HONNOSH D HINMOBINMED
| FOPIDN GBS FNN IO Y]
“1080404011214850 M
NSYONONSINSHEOEe®
[~] | = - | v -
[wd I )
S e
DD DD 2]
ZOrm DD PP DI Dm0 000 b
OP NN NN ONNNY <
FTANRANNNNAINNLESEEE 7
| DD v OO vt v o a
| AAZEAAEEAMEEMAEE M
2LOCTOCDIDOCOCDOCOT
Ot =S - S OUID00
| SRV T IRE RS OIT M
“4059184049791910
BEEONCNONENCHOND
Ol - - = M N
m | !
Ty bl = bt T bt T e
ZOCIMI D S I P Y IIOD Dt
CLAAALLADDBAHNDDII-
E0ELLNNNNDOODNN
| vl i ol L U o v ord = TN N IINND
1 R 2 R e e T 2 P B Ry Ry B R
T TT T
-
W 7)
M < —
5 <+ L
OmmmmmmmmE e e T [ T
VO~NMYTNONONTROAR R e
AIOIOIAIICIOINITAIAI IO IS il
HMEOSEISEEOEICOEEE ) &=
G o b Sl ) ) el ) bl b e S b T .
T e P e e g g g g g g R ey B ..NU
[K-{-2-4-4.4. 2. 2.4.2.4.4. 2. 4. 2. 2. 4
QNETHORANNT TN i
| = vl e oo QI R I QSN D
| SRRV TOORMBOK =T
1 NBNIRMINNSMONIOOLN m
“ 4
— 3,
- //MW
A
2]
=
| S=amein
| DwIITUNOD O PV el v o v v e
P15 18] ] b—— | ittt o et ot et B Bt et Bt B e e

T

7

< Lol



[ DEDTDTDEDTIEDIEDT

OO m B OBOTOCD NMSXRAR BT OHNSHIUN
| FRDNONTLONBONB-E EESO0 MOM N0 ey
| HEMSNOHONSOONS N 1 QY L] nsoe vt
| »reavevsscnsnsss _470 591 | o
INSSOIGNENSOSSCINS | @i -3 -
g o~ | o 19 N -0
o 1 | o0 | os
o DDt HSm (oo oy
DD =D =D QOISO Dr = QO Rl ]
ZOmOONADEDE s rvied EOURIRR T Ml E T Ry
e e S | REHO=DOUORCHHG T erae
ZHNESS0LLNNERS0NY | HND=ORHOCTENANREND 2
| DN BB -0 | T=ECRTRZ TRAAER0 it
| B E T PP E X RS T T B4Ry | TRAXEEX R AR Rm
DECDCDCOCIDCHEDEIDE
=TI G0 P GO DI
| FOOPIBN = BDLNO 0N ™
“1988404011214050 ﬂ
INSYTINBNONBNCOSEE
8 1A~ | v -
I 1 1
] .
DD D 2]
Z.OmD D= De [0 D Dm0 o
OD-P-P-P- B ANIDBHOANY -
F Ao Quee &
| DB e OB a
| AMEEAAEEMMEEMAIL M
5C5IDCOEIITOECDTOT
O DSOS DO
| HOVRYSRIHD=H-OMIM
_ FOISHOTITON-O-SHHE
6m090592926298950
- ]
]
P e dand I I i D bt Ty bt
ZIMN D = RPN D
ORLLATLAAANNBAHAND
| e =S NN NN
§ PR T 37 P P e P 22 20 B e R R e B
T Ty :
i H H
EREERRRRRRRE: LBOOESEEEESSESEsS
Ko
W
=
z
=2

L L L A S )
QLOmOMYINOM- 00NN R
OGN AIAII NI AT NI
AOSCHROO0000CO0O0H
b b b b b b b b b b b
1 PP P Py Py e g Pl Pt Rt e R e Pt
| CCECCCCCCTTITITETT

OB OO0
1 IDMINMEBOMO T INMINMONT-0Ns
| TTRCTHTDHDNANNHNON
1 MNMNMNINOAMOMNONDINNN

~TEST~—-

SmMTn
| DN UIDLCO o v o v of
1ttt e o ot et et Bt et e et P e

MAR 18 1994

C S0t
G Olwa s

¢

F( GuttE



[ ©2CDEDICDIECITDITICOZ

RSO T MBRRTOON YOOXXDIR-N=-MIOO®
| CIN=HAIONTLOHINMOB S COBOO MEM oN0 KA
“1040591929305812 “BWW Wt ﬁmm 45
tesecensansnmnss .
INCSOBNOINESOEOINS 19 Cwd e~
] w - | = - 10% -4, al
9 I [} (“] (4
S Dt Dt HEm (1] N
DD D= DI OO g O R oN
Z=NNNNE O S viof v v vmf o EQORIMR A Z bt T T By
CRANDNDD AN AN A i REN=DOOOACHHA T eves
ENOSESBHNNNOBISWN | DA OO TENNEE =
1 DD == DN =) | i ERX TR Z TN alml
| BRI E R AR E T A EE Ry | TOSXREX K R ) Am
2IOTDHITICICOICDOCOC
wHOD=ORL O SINMIN
| SOIPNN DTN =10N =}
“1080404811214050 L
INHYININONONSSO0®
[+ ) [ B [ I
[} 3 |
] .
DD DDt 2]
Zore Dbt Do e e D 1t D I B OO O [}
O AANNNNOOBBND <
ELNANNNNNAANER0N =
1 NN NN v vl A
I RAEEAMREEMEEMMEE M
2IDCOTOTIDOCDECOITOT
OO DO NN~ 0 =0
1 ©OVRTRODRDHHOMTN
“4059184849701018
SOIINONCNENIEONS
O i w = MmN
m | |
== D It T bt T poed 203 g
ZMMND LY ILIOO D
CRODANVEDDHDDNAD Y
ZOCITABNNNNOOOWDAD
1 v vjrd L3 v NI IO
(R-T1-% = o-H-0-M-% 5 {-N-N-W. W09
&0%09900009880090
-]
|-
= M
k4
3
LO=NMTINOr-0 N CAVAR K
DICIOIN I I I I I AT EI O
AOOSHROOOESEEEO0N
T bl e b Sl e b bl e e e e b S b
1 P R e g g P P P g e g By B R g
1 CCCTATICTITTTTETE
WORMBTRCARANANGA
| SN NTOIOT LT OITATN
| REE=NMINRIANT-RRT N0
“2324346637443434
|
I
|
@
=]
[ ood
I ST
| Dt UNO[ OO v vl oef v ved
ottt ot et ot ot ot et et Bt e ot et et

¢ 19%

MAR 1

(‘D(”) M(“(’g

50

t9

L qonre



[ DEDEDEDTICIEDIODE

wHONOTVNSMOHOTMMON fMEXXOVV-HNEIOSLN
| PUHINNONOTO OO 0RIIO0 rOMm Snw oy
| iSOONIHONDTINCE-N | OA% - ) ]
| seseoennsavsacsins | -8 NS~ { o
INCO0UONIINEOROSING 1 8K T o
0 W - | w - 1 90 k-4 =D
< [} | o0 | »»
) - em i HOm S0 ey
DD D B OO O D = S . L DN
ZDHOPNNE OO0 vl eiefoodond EQURRKZ =TT R
COMAA A DB BB EHRNHPOOQRATHEN T eoes
p A%l AOPCOVNL 1 PN ORICEANETY =
| DN BNNN "= | T EARE W ZE B Frebt
| AR EEAAEERAEE AR | TOAXRRX R =AR A Rrﬂu
»I2CoOCOCDOCOCOCOC
PRt OOLINGD
| SN =OEWNMIeHION -]
“ ORIV S==N<TONO Ly
e s e s s e s ey
INETONSNSNONCOSSN
[~ | w = I = -
] [ |
] .
DD DDt K
ED Dbl (DD B0 g
0PI ANNN00BDNBRNG <
ENNANNNNNAABAOS0E -4
| BN HH NN a
| ANAEERMMEEIMMEIMLEET “
2COCTOCIC>CLITICTOT
SevR=Sr-Sr-ANO 0=
| ~ESVETINIRE-=H-OMTM
“ OIVO-HITIVIO-C-l-0
AR
SOOSINCNCNONSOONG
O] wf “w e N
m I |
L A A 4o
ZMNMMNMD IO
CDNHANITANABANBNH-D
ESOODANNNINNOBEONN
1 vl vl = N NND
1 BB T BB ARy JE I Bt P e B R
T8 3 L] H H
[«
BN
[=J
z
m
LO=NOTNWNONCROREm
Lo L LA A T I I I B NN
WGBGBGGBGGGBGGQBB
) PP g e 2 Pt e e P Pl P Pl Bl Bl R4
[K-2-4-4-4:4-4-4: 4.4 4-4. 1. 4. - 44
MO DN O THBO QS
1 NN =MD MBS
1 QMO = S DL =TI
“ eV TOTHTHT
|
i
=
[
2]
ol
| Oemen
| @MU O v v v v v
[Ralalalalalalaialalalaial ol ol ol

T -

ki .}

Z [l S? W\.L‘(B Lk

E(Quﬂ?



2COTOTOIDLIDCOIOT

] ssassessneensos
NEOSEONINSSSIBING
O = o [ I |
@ | ]
S DD
DD DO SO
ZOmANNNO ST O vivdvfrdvriod
ONNAVIA N el BAD i
ZHNG0LNBNEIDEVY
| DN =N sl wi =N
| PR EEARMEERATE MR

HMOLXBNOHNINOO~
SRF00 MmOm O
20 It nSe

|

1

1

I

Hom o)
= N )
FOORIRE Z pabts I T T By

| TSOXRRXRREHORORO

P 22:06:40

ATE
GMT

2CITOCOCTOCOCOCOT
=N OPEOP=IB0NINO0
| ML= LENBNSNON
| wPRPTONS NI TS
NOTENINSNONSOOSY

I =€ ﬂ I - d

DD = DT
Z DDl [ DD D00 000000
C=D-P=D N NNRNONNNNG
EANNANNNNALONES0S
1 DN =S =iNININD v v
| A EERAEEAMEZAMAIE

a30_-

H 176

UPDRATE

2COTOCOTOIOCOTOT

“4060184950701019

OROPNENSNONSOSING
Ol W - MmN
m [ [

D vy S0 et Ty bt O b
ZOIMD S YIIUBINDO DI
CLABBLLSHABDANNNI
E0008BANNNNBONRN
| i I i = NN NN
1 g T T e P P e T T P R e e P Ry

SO000OOISCO00

(o L L T T T e T e e e ]
OO I-ONTROAR
AIOJAIOIAININI NI AT IV AI Y
AOGOCOO0OOSHOOEE00
(T bl b Y b e e e b e
1 P e R P P g Rt e Py e By Ry e e Ry
[R-3-4-4-4-4-1:4-4-2-4.4-1:4-4. 4.

\BE=OIOL-INBI-DINIVDMNO
1 ONICONB LIV LD OV OV LD 0L
| FDENBRENENOVRNEINGEN
1 WO D=0 IORMN

~TEST~—~

S=NmT
1 O IMITUINO D0 OV v et o o]
1Rl alal aialai alalalal oyl ol ol ol

MAR 18 1994

S

Q(C\U(Lfﬁ



2COCOTDTOTOCOCTOS

L POP e PN HDO PO S OISOV O-NIOSVN
| SOCNONL I e S OION D SO0 OM Sa00 ]
| mOYSEEHIMETEOS-N 1 NARS - nee 2]
| s 20 csnvessarancces _470 581 { we
nSSASNSNEEEESNG | O T 20N
W e o I = - 1 9% L3 =S
by 1 | 0 ] »w
e DIt HESM (S]] KN
DD DD SO D O D 2 O ARk DN
ZOmORNNESO G v oo odod EOQOURREZ =TT A
o e e e e U L HEORDVOORTHRA & oure
p 27 (sl TR TR T T T T T 1V 1 | PAD=ORHOTEANEEN o
| NN =HDNRD = B3 | I ERRFRZFLLEAO ]
| B EE A EE R E X ey | TRDXREX KR OB Rm
2COEOETDCDCTICOCTOT
OO =SB OO0
| LY DI NIDN N
“1088495011214869 4]
s eeeveonavesense
INSTBNONBINENCOESS
S | = I - -
V] | 1
S v
DD Dt )]
ZOr D[P D =00 0 ]
OO DAANHOOOODDBY N -
Forrtaadednds Loy e (e LeLp L — =
1 ORI =B s = a
| BN EEAMEEAMELMMEE M
2EDEOCHIOIDCDCOCT
HNOSINDVSONINNS D=
1 OBV OCIII L D= SN
“4869185050701010
SORBHONSNINSHONE
O oW N
M I }
PP g Tt O et 2 bk
Z OO DI ANID Dt
CANAATTABNADNNGIT
S ORNANNINNDL0ONY
| el S vt o=l I ININTINYY
[F:0-0% 2 - -0 0-B 4 of-W-H-N-N-HH
v —r
RERRRRRRRRE LEEESES5SEEe5E00
v
H o
(2]
5
01_]]]]]]]]]]]]]]]
LMo TRBOAK R
MNIRNANINININCSINININ G IV IN NI N
~MOOG00OSHESISO000
ﬂ[[[[[[[[[[[[[[[[
1 P g e P P e e g 2 Py B B R By
| CCCTCETTTTTTTECLE
EAkOGOSCACATRIRIO
| PRBVVBNBVBBLNON
1 NSNSMOMRMASSNEM-
“676?67686667666?
|
|
%
]
[ ]
1 [ T
| D IOTUNOI O Prodvd oo
| Bt bt Bt B e B B B B

2L

(/( (\V‘(Qkf/



[ DEDEDEDEDHCDCDIEDT

SR EERRERERENN

VD=V OO=AOMOS PMEXX OO NPV
| = OWVNON LTINS NS BOISOO MmEM SN KO
| HOTOVE-ONITOOO =N 1 A0 N nes 2]
} ss s e s nesvennasens _479 591 | ae
NooEEINONEEROOIND | SR T P~
O o= [ ] | S® T -~
o | | o0 | oo
] DD K [2]0] kooy
DD DD P SO D =2 QR SN
ZOONNE O DS viedrdrdriod QORI T i fipd bt Tt [y
o e e e e L i) EENEDOQVRCHmY & sose
EHLOSOSNAVNESOSSVNY | HUOR O TRANEEY <
| DN =R e iDL | S ERE T Z ER ) it
| AR E R A AET A T By | TIAXREX K AR ORO Am
2EDCOIDCDOEOTOTDT
NN OO0 P =03 08
| SOOLUID e DS NONS DN N
“1080404011214860 N
INOYONESNSIHNSNSSE00
O I W~ [
%] I i
® v
=l DD =
ZoDrm Dt DD P N 5 bt D it (O 0 O D =
O DD AABDRBORNANG <
ZOHAAANNNNBOOVEESS °
1 DD v =IO v v vl a
| MAEEAMEEMMEIAMEE M
PEDEDTOEOCDOIDCOCT
=HANOS=OBONNNDN
1 YOOI T DIV DO T
“4068184959?01919
OOIBNTNONDNIOOING
Ovd - - MmN
m 1 1
DDt DD D i Dt
ZOMI DI IO Dt
CUBHBATTADBOBDNDID
IO WANINTC ALS
| vl e U3 vl vl CII NI
1 PR TE T R Ry PPt TE X0 R B e e Rt B
IREERREEERERERE &eueeeeeeeeeaeeao
Ko™
=)
N —
4
M
VE—=HAMTINDOONCROAR R
[ e R A R A [ I S
AOOOOESEEOSSENE00
GO b v o S ol b v o e e b
1 B Py Py P e g g g B P e g Bl Ry By
R-2-4-4-{-4.4. 4.2, 4. 2. 2. 4. L. & 2.
INANRNOLON-COHINWR
1 POTNT O T OTNTN
| RAREEOOMHVA=RRAVKY
“2323336633432323
I
I
o
74
=
[
] Swicumeys
| S HUNO DO Ol e v |
1t ot et et ot Bt B o et et o .

—( Gol¢ g”}

-



DEDCICDICHITITOITDC
OP=BON=EBr - OVNOS OB OVO=HNOOSOMN
| =SONONI L BB NI NS VORBOO NSM SN0 RS
| HSYIOE~HONST OV ity | ¥RE - nes =]
f «evs e e v assvs s _470 591 (R
NESOEENONESOSONS | 9 -3 3]
0 v o= [ 1 0% L4 'l
o | | 00 | oo
[\ DD [20T) [t Xl
DD Dt D= DGO B D S O R M
ZODONNEOE S v vl vomivd FOORREZ i T T B
o e e e L L e HEOEOVOUORGHMY & oeen
EANSSO0NANAO00OSVY 1 YVA=OREOERANREY J
| et et OO el OO | IR TRZIAAMRO Al
| AR A EE AR EE R E T AR | DIRXRE XK RO nm
>IDCOEIIDOCDCOADT
i e s A ]
| HOPUID =S TN =OION s
“1089404011214060 M
NETONSNSNENCOSOS
>] I v - 1 = =
) 1 |
S e
DD DD )]
Z O D[l D[ D DO [l
OPeL DDA ANBRBONNNA <
ENQNANNNNLALIEEES =
1 DD i O sl vt el a
| MEEAAMEIAMEZIAMEE M
2COCOTDCDOTDOTOCOT
= OOIISANOMIINS =l
| WOVOUVWOROLDHNOT TN
“ VOUWO-ITONO-0nOwmE
DOABNONONBNIOCINS
Oed - “w MmN
m I I
DDt DD D bt Dt
ZMIM DRI NIOND Dt
CHAANTLBABDALDET
EO0OBABNNNINGORONNN
| vl v w1 vd ot v o=l TN NI
1 g Pt 20 3 P R ey T 2 e e e Py
&BWOBBBGGGGOGGBGO
s 0o
Mo~ P~
N )
z
0]]]]]]]]]]]]]]]]
OO=NMYINVIONCROS R
N T A L S L T L
WBBBGBGGGGOBGBBGB
1 e e e P R R g P e g B e g
[R-2-1-2-4-4-4.2-4. 8. 2. 2. 4. 2. 2. 2.
ARt w0 DO
| SES=NMNT NN =N
| ODMORMONROE=SORN
“1112335738158688
|
|
-
]
w
1 Bt e
| Bw IO O v wf v v o o
| Bttt 5 e et e ot et

.

> T

l"( (¥



[ >&oeDa>eDIDIIEDT

v PP DU S D OO N @A S O N =G
| SOONON T OO D MAIOO MOM SNw N
| HOTIVIHINTTOOD =N | ¥R Ned nas N
] esssoonsnssssens | O NSw | oo
NOSESONENESEOBING | OW T ]
O - - I = = | 00 ah - T
¢ | | i) | ve
S DD HOm =] Vil
DD DSOS DD =T e N
ZOMPNRNE O S D ovlwdvromive FQOEHREZ =TT B
OOMAAN v vl AN AN ] REVFHIVOORTHE T o
ENASS08NNLNEEEENN | VAD=OEHICENORIEN O
10t Unbabmpa! LT 1 oabghaba! LU | IR ERZERR A ot
| PR ERAAEEARAMEE AR | T2DXKRX KR AR Rm
PTICTOLOCOCOCOCOT
OO BN O N0 =IO
| FOLROBD=HNOHOMON 0
“1988404911214869 %
YR
INOTSNCBNENSNORODE
] [ B | 1 i -
(v | |
® N
DD D=yt O]
Z Ot Dbt e 0 [N [ D et D I D OO CO D ol
QI P=D NN AN ONNANG <
ELOAANNNNIANNSS0S ®
1 NV e s O N el v e o 2]
| AR EEMMEEMMEEMMER M
DEDTDEIDICICICIIDC
O DS DN TN O
| OEVSTRNIT O ~HNOYIM
“a.ﬁﬁu -“ITONS-O-E-O
SESBNBNONDNSOON®
W w - - MmN
m i [
D) POyt b e
Z MM PRI UINOD D
CHVDATLDDNDANNHLT>
ESDE! NS »]aeluclael’e]”,]
| vl vl e U v vl v = I I NN
1 Ry T2 Rt g R s T 2 P Ry R R Bt Py
EERRRRREERRRRRREE
&BWGGOGGBGBGGGGGG
"o
B v -
= N N
F4
-
°]]]]]]]]]]]]]]]]
QDO NMPIMDPONCROARE
EIOIOTE A A N A AN N I ICI N
AOOSSHSHNIEIEOO00
T e b bt S b b e b b
P g g 2 g R o 2 g g e Py g
[R-4-2-4-4-4-4-4.4. 4. 4.4 4. 4. 4. 4.4
IRl RN OO0
| OOS =M T INDOMO
| VRS M=ATLOES
“ e M YOO OO0
|
|
=
1]
2]
| ]
! SN o0
| ST UND [ OO T omf vmd v v v o]
........... | Bt ot et ot e ot ot ot Bt o et et et

5

t’( N (e

(



2COXOTOTOTOTOCOC

NSOV =IO (IO DY MDA XL OO =N~
| WO N =IO M = S NS00 MOAM SN RN
| mWOININO=SMOONE-N | Ma® N INSS calyl
| sssesonssnencons | @ NSt | an
INISBIBONOSCOCING | O T P
0 - - 1 - | B0 Th walrl
9 1 ] ol ] | oo
] D HSm 1] Kl
DD DD DO SO 20 el N
ZOmANNNS OO S v o v vod v od EOQOREEZ by I+ E Tl By
OOMBAN A vdvl DD N ) BRI OOVRCI & e
ENHEESILNNNESEIVNY | YOROROTEOBKEN =
| DD == IR INNIN www=OD | IERKERZ ELAQY bt
} R A EER R ET M E X Al | TRQXEKRXEE RO Rm
2COCOCLOCTOIDICOCOT
NANINOI =N ND 0
| WP L ol D SO o vl = =N N
“ wHINENOVIHHMHINOE nﬂ
NOYTSANSNENONSSSOS
o] [ | | =
v 1 1
;® we
DD DD )
NUIUI????UIUIBSBS B~
Ottt 197979714 &
MSSSSZZZZSSSSQGGO °4
| BN s i NI el v o g <]
| M EERAAEEAMEEMALEIE P
-
2LOCOCOCOCOCICTOT
NNN=IHO=NT IS OINN
| = S=-INOIPOIBNANNTOM
_ NSG-ONSVESRONI~S
0089502020208059
1 _ _
[}
b=l il D D b T bl
ZotMmM D TR Y Ig0Dm
&B%GGGGBGGBGBBBBB
KN
[y ]
N
Z
B
c0123456789ﬂBCDEF
AT EIAI I CIEION I I N
ASOSOSSSO0I00080

T bl b et e ] et e b b e b b
—D))DDDDDDD)J))DD

| CCCCCCCCICICCITCT

RN TROOHTNMIBIIO
| WS =N LT AN
f R ORTONARNET
| NI MRNINOIN0Y

—TEST——-

[ 1a i [ iole]
| eI PUNO OO Trrelond oot v
| Fmto e et et et ot et ot Bt e e

CHD T ICEUC00G000S5 G060 FOG003 7

51994

LS vu)\g

R

A
b

Lo

SO 2

Gt
(

e

F (GoRe



2COCDCDCOTOTOTOT
VOO SO RVOND
| »OONON TR =OMNOMND
_1948691928406092

65090805959099858

¥ | 1

S DD
DD D Dt DV D

| PRy EE AT E AR ET b

CNBXXO0R-NSESOV
ceeoo 903 SN

| ZARXKRXK RGO

2COCOTOTOICOCOIOT
B I o S et L T ]
| FOL NN ERTNOOMON
| AGNOTONCH=N-IGOE
NOTONSNSINSINEESEE

(B ﬂ I - ﬂ

DD DD
ZD D i [ L= [ Dl D=1 COCHCHCO
Pt D= BANNNNNNNNDG
Fentat PONDOOS
1 DO e A AODN ie
| M EEAMNEEMMETALAET

830_-

: 1608

UPDRATE

2QCOCOITOCTOCOCOCIOCT
v G INHO-D P E0=0
RN e T T e e
_40691r¢r19501919

e sees s aes s o
0900592929208859
61 _ _

0
DD Db Dbt Dbl
ZOMM DI NNV D~
CHNHATLARNADANOTI
MBGGGSSZ2228888$S
1111551111222255
P e 2 3 e g 3 T e e R R e

ofesasteslarastuludislsdasla sl

C012345678998CDEF
I I I gV IgM g MM eGSO
AODEEURCLESHETTEED
S S e bl s M e e o b I o e s
[[=E=R =N A O N B S S} N 8] oy -8 Y N
IR+ AL o L ML s oI AL B oS i e i

CRIVORDARMOD TN
| ST =M T DO =™
| wQORRETOERROEEOO
| e NN TP 0D

~TEST~——

Do)
| Dol UIOI O el ot ef ol o]
| BB b o et e et B o o e et

57

E:r( (\ ol g




[ ®e>eaeDEDEITIEDT

VOO SO0 =EO WS
| OB LB DN
| »OYOVE=INOTOVI=N

| soomnsessnssosnss
INSESESNENSIZICING
O = [ B |
oy i |
] DD
DD DD OR O D

| DN HASAHNNNNHAE =IO
| AR EERRE X AR E T RRe

MUOXXOVV-NEEOVS

| ERIXKREX RGO

2ECOCOCOCOTOTOIDT
NP OO0 =IO

| SOLN AT SN~ OMNON

| wWOORYONOm=N-IOOE
s eassessacrurnna

NOYONONSNONSEOSE
1 = ﬂ [ | ﬂ

DD by DD
E i Dol Dt Dt 000000
O NDNNNRBRNNNAY
EADAANNNNANANOSES
| DNl e el IS v v v v
| FREEAMETAMAMEEMEE

830 -

2COCIDEOCOCTOCTOCOC
e O =DM PO P00
1 OOVOTIOET w0
“4068104858501810
s s s esrenusaaevans

SOSONINENONEIGNTS
Owd v w - MmN

m ) [

i dal o hd T e 2 b o bt
ZMNMD PP NIBO D
Lo e T I T T T T T o
EOTOBWNNNNDEBHLNY
| v e v o (3 U vl o v QI T IO
1 PR T R Pt B T 3 P e B P e By

Ll B ioduiodelidudiehog

OUNTERS—
935937

OB ANOH IO 0T BORR
QIO AT N AN NN SN N
ASEOEOSEEE0000CT
hatihwtten ttetutir
F e o e o e P e e
| €TITICIICTITICEAC

T

[ la ] Slad Slegloe[ g dTgiTpioslea VeI B -
| @S ol UL NI T N
| RO wWONNMEKOVOW
| v Do N LU NIICOD O

~TEST——-

Se-NmINn
| eI TPUID M GO o v e od
| E o ottt o et et et et e

TIPTTTTO00897?

: 176

UPDRATE

MAR 18 19%

(U0 wn H12

SO



2COTDEOCOITDOADTOL
\Ofe e OO L= DO R OO ONS
1 =D OINON TN MIONIN D
| HOYOVEHENITOVION

NIEERONONRESESONG
w - I =~

I |
= 1]
DD D DS QGO D
ZONNNNO O SO vl eivrweiori vl

246 -

| DN et NN = = =51
| B A EE R EE A EE R

NOOXXOL0-NOOOVY
ASSCO MmOm SN0

| TOOXRRXERHOROKRO

2COCOCOCOCOTIOTOT

| sosseevoscnnonos
NSYONONONSINOOSE®
S I - LI o ]
[v 1 |
o

D D
ZDrDimiPe e Dol bt D 3000000

1 POV =N ) o v o
I AREZAMEEMAETAMEE

2ECOCOTOTOCOIOTOT
O QOO NSO =00
| OO DR O0- DL i)
_4969104050591018
SRCNONONSNDOONE
Oed v o "N

m I !

DhD = O bk O bt O et

Z OO0 D S IDIINDG D e

| o vl vl vt = CIOI IO
1 P B 2 T P B P P T e e R e B

: 272

UPDRATE

SEESO00O00S0

O P 1 P P P R 1 P P £ P P Py
OO =MD M TROME

[ I I N I [N I T I [ S [ o [y g
ASSOOOOSAOOSOEE0E
A e b b bl b b e b e e e b e b b
T g e e g e P P i g P g o e e e

[R=2-4-4+4:4-44.4-L. 24 1.4 4 -4

LANROMRAN=O-TORNC

| NN=HMMMINMONVVVEY

~TEST———

P
| SwtMTUID PO P e v vmf e vef o
|ttt ot et ot ot ot Bt et et i e

GO

— (K ote

-



2TICHCOCOTOTOTOT
VOOOWVN=DON-0RNT
| = O=IONTFRIIHONND
_1940691029486902

5000905050800050

. _
DDy
DD DD
ZOmOPONS QDG vl v o eviomi o
RPN NBwir=r AAD A=
EHuB0SRLNALWLEISBVY
| PNHAASHBNNN ===
| R AREEAAEE AT TR

846

MMEXXOVV-HNDMIVE
0300 993 oNR
[+°] neS

368E?D
"
A
10
1

12]5]
QR
ORI Z bl C T By

C QGOCO1EQ

MUE ————

| TADXKHXRRH AR A O

2 CICOCOCOTOCOTOT
DO EE-D\0P=MID =IO
| =N =D NI DN
| HSNSTRYO==N-TDOE
NETENONSHONIOORE
[ ﬂ I = ﬂ

=l =l DD
Z D rmD i Pe e [o L D1t D i O 00030

a3e_ -

| AMAEEAMAMEEAMETMAEE

2COCOTOCOCOLOEDC
v O wi e G003 0 D OO
| OOV BRSO3
_4969194940591910

90m9592928288050

m I |

e I A A e
ZMIMM D P IUIUIOO D
CHANNTTNNNBANABAI-
E000SUNNNNG A

| v =D = NN NN
1 Pt e JE 2 P Pl B JE 2 P e B P P P

[ EEEEREE

&BWGOBGBOBGBGBBBB
B ©
BN
Hn
z
=
Or

alel

C9123456789RBCDEF

T ) b b S Y ] e e b R bl e e b bed
1 P P P B e e e P P P R By B A By
| CCCCTCTTTCITTTICCT

SN =BV NAKR TN

| =i MMNE=IPNINOE-0

~TEST———

Sy
| Do (NCALYIO0 O vl i gmio
|ttt et B et et e et et i

CHD: 1TU0TU00000S G000r Foo0eyd 7

: 144

UPDRATE

MAR 18 19%

QIS

CSO "L

Flhore— GO



[ DEDEDICOICDITOAIDIADT

OO mw DN DIOND m30xx06612090c0
| =\Q vt IO NI P O D AO I w] SO00 oM [T R
“1949601920496992 “mwm -t ﬁmm 42
NOSSOBNONOSEEOINS | @i T poctt
O e o I -~ 18 -4+ 'z
o i | (0] I us
S DD Hom Rkl 2l
DD D QO DD S QO ekl ]
ZOONNNE OO S v eeforfont EQUREEZ eeparlia T T 4
COPBNNN v DB Dl HEVRHSVOORCHFG_C eees
ENHOSDVEAIANECOODNY | QOO OCIRAVEEY B
| B =D N el 1) | TEERE TR E A0 et
| BRI EEMREEAMAME TR | TOOXKRIXRE SRR nm
2IDCICOICTOTOCDCOCT
DONOE OO0
| OO D IS MON ®Q
“1889404911214069 <
NETONSNONONEIOSD
o] Pl I w -
[l 1 |
® .
DD DD K
Z DD Do P D et D I OO 0O [l
OD=DL=ANBRRONANND <
EDNDNNNNNNANBNESOS -
1 DB sl DD v vl i wd A
| AMREEAMEEAMEEMMEE M
DEDCOEIOCICOCOCDOC
= e\ Ol =S AP0 ~—
I OEOSTD RO NN
“4069194049599010
SO0BNONINDNBEEING
B w - MmN
m ! |
DDt DD D b
ZONI D PG PO Dt
[ U % P D DI DT
Z00SSNANNNNOENNNY
1 el vl vl o 13 e ved wd o= NI T IS
(1110 2 J-NH-N-5 4 4-M-0.H.H-H-H
&BMBOBBGBGBGGBBBB
Ko
(o8- P~
< M -
M
0]]]]]]]]]]]]]]]]
OO IO~ TROAR K
SNUNLNANANANININANANANMANGNININLY
ASOROOEOESHEEN0
G b o Y b e el e Bl e b
1 P P Py e g R e R g R g e R L By
| T ECTCCITITCCTTCTT
FHinHnAT Y oankIoa
| SN LD FINOI-N
| O-a-OSARNW-RINAN
“414243674846?686
|
|
-
0
=
-
1 Swamein oo
| SOOI LUING L 00 0y onf v vl o o
|ttt et e o ot ot et B et et Bt

MAR 18 1094

C SOt

vu‘*}

,;ﬁ\ov&

S |

P(G\ Vfle



[ >EDEDEITITITOITOC

Pi il r—————el

OO (SON DO NN DMPARX O YOI
1 O IO Qv IO IND -wWISOO MOM Sa® ROy
| HETIVO-ONOTROOON | ORY Wt NG A
) veconcnosssonsos | O NS | o
INEOSASNONIEROCNS 1 9K T -0
0 - - [ | 1 O® -4 'l
o [ I uiv] | oo
] DD HEm fdfal kneo
DD DDt QRO D 20 R S~
ZOANANSSE D vdoniod erfomd o= EOORREZ bl T T Py
ONPNDNA A mBND RE=DOOORCHHY & b
ENNSIBOLNNNESISOVL | AOR~OROTENNET N 2
1 DN e =N e =10 | I EREERZ A=A alw)
| AR AR BT R E T R g T X PRy | TRRXKRREXREEGR AR Rm
2CO2COCOTOLOCTOCTOG
= OO=-NOD =L\ OI D w000
| FOLUIN DO =IO =D MON N
“ wHOROTRYO == N-HTOOE u
NOTINCNSNONEESENE
o [ | 1 = -
[x] 1 I
2] .
DD DDt 2]
Z O DDl Dol D it D 00000 b~
Or==De0=0t) AN <
ENHNANNNNANAKOSSO =
OB i NI WY v v ] A
| A EAMAEEMAEIAMMEE W
2COCOLOCTOCOCOIOC
o ) ol SO S0P P L0 w00
1 USVETONFTOON DM
“4060194949501819
DOSONONSNONDOOING
O o w - MmN
m [ ]
D PP T bt D g
Z MM D IR OO Dt
CNDNATTADDNDNDNI
b Ass[nr[uche JONE e]nsl?,17]
| v v v oI Y v i i QIO SN
1 e I AR Ry X0 A B R Ry By B
i i
..... ii LOOEEIEIIISEESITS
-]
H v P~
M )
S
Lo L s e L L L T T T
UB=-NOTINOONCROARK
QIIAIAINAIOT IO A N
ALOSOESEZ IS0
G bl el b e e e b bl
| P e g P g B2 P e BB P P Rl Pl R Py
| CECCTICTTICICTTTTTTR
ROCHADONE=ET~RIMEL
| PHFNTIONT NSO
| SRCEN-VEMN-ONMIMOEN
"3032335738367686
|
[
et
[
5]
]
| SwiNmein by
| DIV UIODLO M eudomf e o]
§ Tttt ot e ot ot e et et et

MAR

(sor

B EEE

F((’-}U(Q(/ @7,



[ DEDEDEDCIEIDIDEDC

NNOTDD MO N0 ANBXAESNO=NONEOS
| OGN NI -“IBOO »OM N ]
| SOMENO=HSNESMNEONES~ | MRB Ne{ nes [y]
] *s eceossusecoescss | = INSw [
NEOOONONSESSONE | S T Col
O o [ | 1800 ah N
o | | [~ 1) | =2
® DD EHSm =l %
DD DD DB SO D =T s T -t
ZO NN ND DO D efvf v vei i EQORIREZ pftrd i T T By
CRPANAD sl ADD Pl EHHOEOOOORTHEFY & Ahddd
TH0088KNNNEEI0VN | BATHOR O EXNRREY
1 DI et wd e DD vl v ool LD | S EEE Y KZ T B A =) ol
| B R B E R A EE R | TS XER XK K OO bt
S
2CITICDICOCOCOCOC
NOOSNSHI-NIARNONMN
| PO PO NN IO N I
“ SONEMETECHN-MONS ﬂ
NOTONONSHNENEESEE®
o [ [ |
™ | |
S .
DD DTyt <]
ZO D Do Lo DD 0600000 [l
OB PR ABOOBALAG g
OO el =D e v v d 2]
| A EEAMETMMELMMEE M
DTOCICOCIIDTHTIOT
PP NOD P NPT ONND
— 5053l1 WO 3l8393
“ HONSHENOTITRNESS
SOEONBNENDNEONG
U-Lo o - MmN
m ! |
b=l =101 P b T bl ) et
ZNNMIMD P PHIIOOD =
CRNLALLNABAHDDDN-I-
ESSEIHNNNG
| e ol I CIN NI
1 g P T 2 e P 2 R 2 P B P By e B
f P } 528095005555555®
"]
2o
= N
F4
M
OO mNMTNION0NEROR IR
NI I AT I NN IO
ARSOSSOOEREEN0SSS
0 b b v b et e e e e e e
1 P g Pl g R g P P P g e Pl e B B B
[K-4-4-{-4-4.4.4.4. 2. 2. 2. 2. 2. 4. 2.
ReQNCHPOONMMRNOT
| VIV VOIISIIO-D- N
] A=EOSNAOUDRO-RAS
“ Pl P lIMOUINT T TOOODD
|
|
[
[ 7]
2]
-
| Lol L)
| SO ON ol i oof o
)ttt ottt ot et et e et et

1994

(-9

v

A
ES

\

(50 &

et

MA

1540 9 2 4

6 e 63




ﬁlvaunuauauauauaua

NV ONOMIONI DN BMOX R SY DN S
| OINNSNPIOHII MO ASR00 mSMm SN NS
“0030599020305001 "mnm L] ﬁmm ﬂe
NES0OSNONSSHSINS | @& Tt ]
% - d (] d _m% -4 ﬂz
o DD =Hoem 12l )
DD DG DO O D 3. 0 SRR 1]
ZOPANND OO vl rd e v viet FEOORKR T fiinC T
CONANDAN A AAA D wivd RROEOVONCHRY & reun
0000V BNNEORSWY 1 QAT ORI T ERANARIED ]
1 I == IO = e =110 | IR TR Z XA A ) i~
| AR E X R A EX BB E X A0 | TASIXKEX DS nm
D2COLOIICOIICHIOT
NORONEMNNPNNRNMD
| ORI DNO=INNSN v
“9979394901213959 N
BETONONONINEEOSS
@ | o= e -
] [ I !
fv] ..
DDy DD 2]
ED DD P DD 00000 bt
OD=IND=-D-AABNI0RNNNAY <
ZAHANANNNNIVAHHEOID ®
1 NN s DBN I oo <]
| M EEARMEIMMEEAMEE W
2CICIECDICIATDICOTDT
AP AND D=L NGNS
1 DOVINDOTOEMWONOM
"3950093040408990
OISBINBNINSNIOND
O - - - MmN
m 1 I
bl et Oy 2 bt ) b
Z D= IGO0 D
CUAANTTADADBINAN
E00ISNNNNNOSHHONN
| sl w3 [ ved v el OIS NLBN
1 R T T R Ry B X R e B R e
&9%00800889099080
R 9
H1n
=N
z
w
OB =NMTNONONCRORRE
I AT NI TN O Y
WBBOGGOGGBBBBBGOB
1 b P P e e P P P B S R e By g B
[R-3-2-4-L-4. 2 L 2L L L
C=OERTROVR =L
| Bl N FAUNN DN
| AACONARTNESLAAM
“8011335337177788
|
|
2
o]
[
1 Owuetn
| eI LUNO O O v v vl i
|t et ottt ottt ettt

s-1%-9Y9

S 0 T

HS

| an

1§73,

(—:&(‘\\)(Q? @f



STICTOICDTHCOTOEDE

NI TSNONOMIODNIONT RmOSXXBYO=NONHIVS
| VNP OHIA D =IND HOS0O mom oo D
| OSxONESCSNOMEINES= QAR Wed nos N
| o rvesnosssossen 1800 N [ oo
NSOSEENENSESEONS | O T -0y
% L] d | - ﬂ _%% L4, ﬂG
[\ ] DDt KSm 1S o
DD D SO HOD SO AR O
ZDAANNE OO eiwivmf i v EQORRE T i T T S
L e e e P L e MRS OCOUREHFY & see
ENAHEBONABNEES0NK | LND=OER O TENARIED =
1 DN BN NNl | Qe TR TR Z X RO A it
| AR E AR E X AR EE SR | TITXEREX AR D) nm
»IOLOIDCICOIEDCOT
NGBS OONNNSOM MY
| DO =D NN =IO 9
“9070304991213058 m
NOYINSNENENEESES
] [ ] I =o-
[ | |
o .
Dt DD R
Z O DmPelu e DD 0000 [}
Ol=D-L IS AANARBOO AN -3
EDNAHNNNNALANO00S =
| DBDO A BRI e a
| MAEEAMEEAMEEAMET M
>COEDCOICOTICTOCOT
DSl IS DD I VPO NG
| NOVBNESVHBOS = ONNM
“3958993048308090
SRSBNBNONONC-ONG
Ol - oW MON
m 1 I
DDt DD D
Z MMM DI ANIOD =t
OALANLTADDADANND
IO OSABNNNNDDBOOWA
1 v e I el OIS
1 Bl Pt T 2 e D e I O e P P e By
B RRERRRRERE
P P : ! ¥ &0%80098900090880
KN
£ 5
Z
m
OO NMTINOI0NTRORRIR
NI RIICICIITATIN NI
ASOCHOEEESEEI00
D b e b e e Py
T 2 P P P e g P Pl e P P e
| EETECTCTTEETTTTIT Ql
ODORDDNNNNPIDDRN f
| BSOS =M LNNSO--
| OPEEA-OPVRCRON-AM &4
“9109345439167787
1
A \
m
s (AAN
| S=NmTn
| ©eitOTUIO T O P vl omf e i
BEREEE T e aa)

CcGo T

s M H;

S

F( & ofe




[ DEDEDEDTDTDIDEDE
NNDDNBNOMODT=NI-NN
| DI NN IOV
| ISMINIOVNEHONO e

1
NOSEISNONOSECINS

- I ] | = -

9 | |

-] DD

[ Dm0
| R ERAAETAAMETAA,

AMEXXRVO-ND=BVE

R
L .o
EOORMEZ bl T T Ry

| ERIXRE XL AR N

2TOCTOCOCOIDEOIDT
LT ONDONNNMMOOT IS
| OO =WADPNMBINMION
"8870394891213850
R Y
NOYONONSNONSSOSE
) I = | w -
m | |
S
DD DD
Z DD miDe Lol DI Dm0 000008
CODD AN AABRRDDANY)

1 BB = =N e v
| B EEMAMEEMEEAMEE

PDISTOTOTOTDIOTOL
Cvemfiie 1O =ATONY
e e e TN
“30509 MO 3006
SOOONOANBNOINOONS
O - W - MmN

- I |

\]

D DTt D D

Z OIS D I P IO Dt
QBADBALEBDODASNAID
EOOOTNANNNN0NNNA
| v ool L) Y v v e = OIS
1 B 2 T R R Rl JE T PP g R P

EERERERERRRREERE

SNOooEcCEEe0IES

OUNTERS—
14835

OO TNt T RORIe
NNNNNNNNNNNNNNNN
WGBGGGGQGQGGﬂ@GBG
1 Eha R PPy g g e e g L L 14 A R By
| €CECTITICTTTTTIC

PONRVINVOMN=ANDNC
| SOOO~MNTINNT--
| SCANKRQEIORNPNETAN
| DODHMNMINMMN Pt OO WG

~TEST———

i3 ]
| SO U O P ved el v i o]
1ttt ot ot ot e e e e et i

UPDRATE

3~ 129y
(/( (r)uﬂ(/ QQ)

C S
72497 wrly




[ 2eDeDangnEDeEDaDa

NIBOMOND NGB IO NI RIS VIR DL H=ND-=BOIN
1 DWIN=NDM =IO EOS0Q MmGm SN M
1 DOMONIOONIMONOS - 1 €A Ul no® L
| veeourosseanmens | O NS ) oo
INSOOIONOINSIOICING | i e
0 w - 1 w v |1 9 -2 'z
v | | o] | oo
-} DD K&, S]] 2]
DD DG OGO D S0 AR Swi
ZOONNICO D i oot EQORREZ bt T Tl By
CMODNN vl vdod AN D ) vl BRRVEHSOOOMCHEGY T pone
En08SNNNNESISOVY | AA=ORSOCEALKEIY =
| BN = IO D i {000 | T=ERRERZ TR0 alm
| e EEAAET A E T AR | ERTOXEEX KRR RO Rm
»COCOTOIDTOICDOCOT
NNFIRSOL-INNHSNMOND
| PO NOPNM IO ©
“0670394091213059 ﬂ
T e e rssvasasenns
NETENSNBNSNEOSE
] | = - 1 = -
¥ [ 1
® ..
D DD ]
STt bt [ P [ D bt D GO 000000 [a)
OP=D=Pl=AANN0RLBOBNN <
ENNBONNNNOOBOEEON 3
1 DD medrd= IO v wiwi ] [
| AR EMAEEAMMETAMEE W
2COCOTOCOTOIIDCOT
O = D PV DI N IF OIS
| DSVENOOBNEE DM
“3959093040308999
FESONBNENONO-ONS
Ve = “w - MmN
m I I
b e b T et T i
Z OV LI D
[ I D IV
EOOOELBNNNNEDNONY
| e U e = = I IO
1 PR T P R R Bt JE 3 R Pl B P By
Phidbibiiipieeriiggd | OESEOIEIESEIEEOS
-]
H ™
-
S
[ Ll e L e T T L LT T e P
LOwNMNON O TRORAR]
[ I N I N I I I It [ s [ s [y
- AO00E00EOIEOEO0
L ol b e b e b e el b S S bl
§ P e P B P B R 4 Bt Pl Ry e R Py
| CECCCATICTTITTECR
LPNOPRONML NN EOMED
| SERCEMNTITNNE OO
| HOROSKERN SmAWA0
“9189435339167787
|
]
-
[
=
] Detyein
| SOOI 0T o ved eed i wef o
| ot ot ot ot ettt ot ot ot e ot et ot

ST Y

=

67

= Gope



| m SBNA | O P @XXOOO-NIOIOD
n-® SN =HOSOO OO SN K
b 2 v oSk | NS - nes o
4] WVOWO 1 QuE NS
23] N | SN ae IS
oM - X 130 an 2
Be = B 0 1
- ®0em Rl ]
3] wesssssmansuas = [ & ] et IR 0 ] o e )
B¢ 1) «3>% FOORERZ b J T T By
Om I B I CRAVIAN HENRPOOUACHRY & o e
OO0 I b I S\\ow 9 | AADI~OX ORI fal
VA O O O SV Ak | = ERX T Z FR AR =
Q=] 1 1 O Edme | TERXERREXER RO I
H | MONESOON
" g8
: 8N 8
: F4
H ]
: O
. OB o
: SO08S309
H OSOESOE0
M b bl b b e e b bed
H 1 QOLLVLOY
. | 222295202
”w Se9SaSIZEIDUOD!
LS | S008I ITES! .
01 NEISIBICSEIS!
".wu HISOSSISCITREC
“.m b |
M ] [
Y [
1 = ~
"M onN QLUVOL
: ] [=T=T=1-4-
i3 el O]
i Fetfs LI
'y RHNNFNOBN-TICTT
I [Ro -t 3 3 3 o
3 &0989%08900888009
°x [ n
K 2] N
% (=]
oy Z
: =]
> o

QU INOMONETROARID - M
9 ] e oo ] e o o o o oef o LS T I O
LOSOEOEOEESSIES
T bl b b b L b el b e Y
1 g B R g P R Oy B B e P B B e By
[R-2-L-4-4-2-4. 4- 2. 4. 4. 4. 2. 2. 2. 3- 4

VOUUFFB0B0B0I7

[ O OO0 O O S 5 P L A Sy By

[ ¢

O N
POTTPMONOTTOORON
| 5 5 I 9 W S AN R A

O=Nmdin
| Do IO P rrdrd o omi ]
ittt bt et et B P b et et et

UPDRATE

7\ When T

C 60 =

Zo0

[9%)

F:j( (e



2COCITOCHIDCDOTHT
NNONOTO WD CONDND-IN
| DOUINIONPMIN =IO N
| GOMBNEESNEMINDEO~

NOSESONONEESOND
- - I -

I |
DD
Dt et 2l T 1 D B (DD D bt
ZOmANNNE OO D el oo i
ORNUDBAO e AN Ao
ENAS008LNNNSESIWBY
O vl AN el i =51
| BT ERAXE EAREE By

@46 -

STICOCOCOTILOTOT
NINTCADOONNNSOMNS
| SO N PN~
| FOMSHOTIRHN=NONE
NOTONONSINONSERSS

[ ﬂ [ ﬂ

DD DTy
ZSmiD im0 D D 0000 00
ONL DB ABADDDRDNNYD

‘;:r! NNV S0

1 DB e A o
I RREZAAEEAMEEMMIE

030 -

2COCILOTOTOTICTOHIT
PHTANSNSOF MDD
I NOVEHSVENDB=HONNM
“39599r55¢€358999
SOO0NENINSNE NG
Ve o - o MmN
m | |

=l =1 ] Pt bt T et ) bt
Z AN Dt PRI YOG Dt
ONAANTLAAAADBANI-
b Al fustan 7T 17
| vl o QL o = TN NI
1 BB BT AR e XX R e B e

i

]

P IETTV AR ST

 abiaukhak J.

SOO0EIOEE00C050

S
™~
-3
[~
-

|
%]
I3
]
a4
Z
=
Q

OB HNOTINO OO CROARIK
CICIOIAI A O T OIEIAII O I I
ASOSEES000EIISOOE
1Bl e e e e B e e e
| €EEECIATTTTCITCE

MY OIMOmInCRIn R
SEO0=HMNTT  OHIORN
ROMMABOOTNRVRIDOL
SIO=MMNMMONIODN0

|
1
|
|
1
|
[ 24
[
=
L
I

O=nin
| DN MEUDDGLO O e ool v v o]
1 ittt e Bt e et e et

: 160

UPDRATE

e 69

(Ko

(-

2 ~1% 94
(SO
NYor MMS




I ™ SO~ O
A= Ot
Xef * oSz
qin QOO
&y N I
am - “

O EQomi

]

R

Ty

1 QVQLVOVOLY
1200225200

[nsfusfas]
¥ W 0
v fataa]asls

® ¢

O Ca (3 13
2 (2 (3 14

=
3 O O

¥ OUTPUTS-

T
F1P2
1
2
3
1
2

&BBBBHGGBGGGBGBGB
- o

<] o

o]

4

M

VPNV ONCROARKG-MNM
7] e o e e ] v o o C I IO
AOSSSOSECOISEOESS
a[[[[[[[[[[[[([[[

e R B B e B e e B 4 By P e B
| € CTCCITITCCCTICET

BB B e Fz e o B e BB B B
I N N N N NN
| PEBII-O-PADHNPNRND

1 Bk

SmNmWn
TN GO (it

=—~TEST-——

Ta

mmmmmémmmw—*

UPDRATE

S0«

WA v C? Y
(o wt €15

Z |

I:(Qoaéf‘7C3



SUMMARY
This testing has shown the level of susceptability to EMC. In all three

of the tests, particularly CS01, there was a measurable effect on the
“7" operation of the instrument. However spacecraft testing we have done
indicates that the test levels greatly exceed input levels that exist on
the power bus. Measurements of actual bus noise will be made during space-
craft EMC testing to provide further verification of this.

Susceptablity could be reduced by adding additional filtering to the
IDPU power system. This would require substantial re-work which does not
appear to be justified by the test results.



