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1.0 SUMMARY

Two Flight Model AMSU-A Phase Locked Oscillators (P/N 1348360-1, S/Ns FO3 and
F04) have been tested per AES Test Procedure AE-26758. The tests included vibration
testing, thermal cycle testing, AM/FM Noise testing, and full functional testing.
EMI/REO 2 Testing was not performed. (See test data for S/N F01). Both AMSU-A
Phase Locked Oscillators satisfactorily passed all performance requirements of the AE-
26633 Product specification.

During thermal cycling of PLO serial number F03, the oven and data logger momentarily
lost power, including a loss of data. The unit did not experience any thermal stress. TAR
003134 describes the corrective action.

Prior to testing PLO serial number F04, power was applied to the unit. (+15v, -15v) the
unit did not display the proper phase lock. Upon test equipment check out a connector
was found to be defective. TAR 003133 describes the corrective action.

After completion of testing of PLO serial number FO4 was installed into Receiver
Assembly FO2. Upon testing FO2 Receiver Assembly the unit was found not to phase
lock at ambient temperature. Removal of PLO Assembly F04 was required. R2 was the
real issue. Solithane was secondary. Troubleshooting revealed excessive solithane on
inner PLL Assembly cover inhibiting optimum grounding. Also, R2 was reselected
which increased the lock range from -30° to +60°C. TAR 002737 describes the
corrective action.

2.0  REQUIREMENTS

The acceptance test procedure, AE-26758, consists of tests designed to show compliance
of the Phase Locked Oscillator with all requirements stated in the PLO product
specification AE-26633. The tests reported herein demonstrate the acceptability of the
AMSU-A PLO assemblies, and therefore compatability with the AMSU-A Receiver
Assembly.

3.0 RESULTS

The results of the tests required in the Test Procedure AE-26758 are presented in the
following section as test data. As shown on the test data sheets, the measured data passed
all requirements.

4.0 TESTDATA

A summary of the test data is provided at the start of the section, and raw data for the
AMSU-A PLO serial numbers F03 and F04 follows. Both PLO F03 and PLO F04 meet
all requirements as defined in AE-26633, the P10 product specification. The following
table summarizes how each unit meets and exceeds each requirement.
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Summary of Test Results for AMSU-A Phase Locked Oscillator Testing

Serial Numbers F03 and F04

Paragraph Description Requirements F03 F04
3.2.1.1 Input Voltage and 600 mA max, 521 mA for +15V 532 mA for +15V
Current +15V 66.5 mA for -15V 57.8 mA for -15V
100 mA max, -
15v
3.2.1.2 Operating +1°C to +44°C | -10 to +60°C *** -30°C to +60°C***
Temperature
3.2.13 Start-up All loads, -30°C | -30°C and +60°C -30°C and +60°C
and +60°C; in (Ambient pressure) (Ambient pressure)
vacuum
32.14& Frequency Stability |+ 200 kHz -8 kHz, -20 kHz -5 kHz, -15 kHz
32.15 from 57.290344
GHz at 22°C
3.2.16 RF Output Power 17 to 20 dBm 18.9 dBm 19.7 dBm
3.2.1.7 Output Power <1.5dB -0.4 dB +0.6 dB -0.5dB, +0.3 dB
Stability
3.2.1.8 Load VSWR 2.01:1 or less Verified Verified
3.2.1.9 AM Noise <-130dBc/Hz | -132dBc/Hz@ 1 MHz | -132 dBc/Hz @ 1 MHz
@ 1 MHz -135 dBc/Hz @ >8 -136 dBc¢/Hz @ >8
MHz* MHz*
3.2.1.10 FM Noise <-100 dBc/Hz | -103 dBc/Hz @ 1 MHz | -103 dBc/Hz @ 1MHz
@ | MHz -128 dBc/Hz @ >8 -133 dBc/Hz @ >8
MHz* MHz*
3.2.1.11 Spurious and Sub <-90 dBc (No Better than -92 dBc** Better than -91 dBc**
Harmonic Signals Spurin 110
MHz to 400
MHz)
3.2.1.12 Harmonics <30 dBc Below -66 dBc Below -61 dBc
3.2.1.14 Warm-up time <30 minutes Verified Verified
3.2.1.15 Grounding and By Design By Design
Shielding
3.2.1.16 Input Voltage By Design By Design
Protection
3.2.1.17 Reverse Polarity By Design By Design
Protection
Environmental
Testing
Microphonics AE-26633 TCXO Test TCXO Test
Radiation AE-26633 By Analysis By Analysis
Hardness
EMI/RFI AE-26633 Not Required Not Required
Vibration AE-26633 Acceptance Level Acceptance Level
Thermal AE-26633 Verified at Ambient Verified at Ambient
Vacuum pressure only pressure only
Weight 2.00 Ibs 2.00 Ibs 2.00 lbs

*  AMSU-A System Required Frequency
** Spectrum Analyzer Noise Floor =-92 dBm
*** PLO Locable in this range
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The remainder of this report contains the raw data taken during the tests of the two flight
PLOs. The data is arranged by the following segmentation:

Section 1A:  Initial Functional Test - FO3
1B: Initial Functional Test - FO4

Section 2A:  Acceptance Level Vibration - FO3
2B:  Acceptance Level Vibration - F04

Section 3A:  Frequency and Power Hysteresis - F03
3B: Frequency and Power Hysteresis - F04

Section 4A: EMI/REO2 Testing - F03
4B: EMI/REO2 Testing - F04

Section 5A:  Final Functional Test - FO3
5B: Final Functional Test - FO4

Section 6A: AM/FM Noise Levels - FO3
6B: AM/FM Noise Levels - F04






Section 1A: Initial Functional Testing - FO3

This section contains the results of a full functlonal test over temperature taken before the
PLO (F03) endured 6 thermal cycles
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TEST DATA SHEET 1

917,% {Eqmpment Calibration (Paragraph 4.2.1.1)
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Shop Order No.:

Unit Serial No.:

HRbIs~

operafion:

Test Engineer: - 24/( 7% /,(

[F03

Quality Assurance:

' Date:
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TEST DATA SHEET 2
UUT Verifisation and Groupd Potentials Check (Paragraphs 4.1.2.2and 4.1.2.4)
< -
mmp%ﬁﬁedzj— 9 M
- . ’ b
[ Paragraph/ UUT Components Part Number © Verify Prosence
Step
4.1.2.2. PLO faceplate 1348366-2 v
VCGDO 1348351-1 v
DRO 1348400-1 v
Cable 13577934 - e
Filter 1357729-1 v
Cable 1348430-1 v
Cable 1348430-2 | Pl
Cable 1348430-3 [
Wires N/A e
Connector/Waveguide Savers Installed? e
Paragraph/ Test Required | - Measurement | Pass/
Step Fail
4124
Step 1 Potential Difference
From — To Required Measurement
GUNN Power Supply RTN Varactor Power Supply RTN | < 1.0 Vac 2 0.01 Bies
GUNN Power Supply RTN DRO Power Supply RTN, +12 V| < 1.0 Vac 2. 0| Py
GUNN Power Supply RTN DRO Power Supply RTN, -12 V| < 1.0 Vac 0.0) Dogg
GUNN Power Supply RTN Spectrum Analyzer 1, Chassis | < 1.0 Vac 0.0/ i
GUNN Power Supply RTN Spectrum Analyzer 2, Chassis | < 1.0 Vac 0.0/ Poge
GUNN Power Supply RTN Spectrum Analyzer 3, Chassis | < 1.0 Vac 0.01 [
GUNN Power Supply RTN Synthesized Sweeper Chassis | < 1.0 Vac 0.0l Pags
Shop Order 7II:To.: 4365~ Test Engineer: A %Aﬁ
opera on:__OQY O - Cey rn 5L ey b
Unit Serial No.: __~OZ Quatiy AR BERE 6 B (150)!
GD "‘7; /Pf f “Kc

Date: S~ =9%

A3
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" 21Jan 98 - Lo
TEST DATA SHEET 3 (Sheet 1 of 2)
Attenuator Determination (Paragraph 4.1.2.4)
Paragraph 4.1.2.4:
Step Test Expected Measured Pass/ .
. . ) Fail
5 Recommended LO Power "8t011.8dBm Recommended Mixer LO Drive Power | N/A
Pop=_7/-5" dBm
6 Initial Attenuator Setting AT1 = (DRO Output Power at A6-J1)- | N/A
N / / (Bandpass Filter Insertion Loss) - Py, =
‘8 __dB V
‘Which dash number attenuator -1to-11 AT1 Selected 1331516- _ & N/A
was chosen?
13 | +12V Supply Voltage +120£0.1V Vi=_r2.00 V
) +12V Supply Current <75mA T=__ 40 mA A
-12 V Supply Voltage -120%01V V=2 V
-12 V Supply Current - <90 mA I=__ 62 mA
14 DRO Output Frequency {6-8—3‘4-84—1—61-!2 Freqpro = Sz GHe
and 2440 657447 G D, s
Power at A1-J4 11to 15dBm Ppro=_/2.5___ dBm
15 Gunn Voltage +8.5+01V Vem=_¥. 5O V
Gunn Current <340 mA Lim=_2 &Y mA p
Varactor Supply Voltage 50+0.1V V= S0 V- s
Varactor Supply Current <5mA lau=__006/ mA
16 PLO Output Frequency and N/A Fregro=sN3/9 SHx &Hel N/A
Power 17 to 20 dBm Ppo=__17)  dBm Pass
18 Record IF Frequency and 2.291613 +£0.0001 GHz IF Frequency=_2..2%7 /&
Power N/A IF Power = == 3:._2' | NA
20 Record IF Frequency and 2.291613 +0.0001 GHz IF Frequency = _ .. 2L |
Power -30 to -40 dBm IF Power = ~s3.8 P 4t
Moplecl 3-£2g
gyl £ 000024 (GHy
-~y =332
£ gy T8 g
—
MAR 0 6 1998 :

A4




o~

sngET 5 37
orn wn _JO785  Apasrssa

© Gouvs ) 21 Jan 98

TEST DATA SHEET 3 (Sheet 2 of 2)
Attenuator Determination (Paragraph 4.1.2.4)

Paragraph 4.1.2.4 (Cont):

Step ~ Test : Expected Measured | Pass/
21 | LO Power Level 8.0t0 12.0dBm LODrive Power ___ /2. %/ . I:Zis
22 | Record AT1 dash number /A 1331516- _ & N/A
32 | Record [FFrequencyand | 2.291613 +0.0001 GHz IF Frequency = 2, 26 A

Power : -30to -40 dBm - TFPower=__-22.3 Bocs
34 DRO Lock Alarm with 573 < Al-FL6=_-//.s8 V
MHz Signal Off | iy Aless
< - ’ 0 Vo[;;

Shop Order No.: HB bt ( Test Engineer: W M

operation P04

Unit Serial No.: __ .6 QuahtyAsuMLU 6 1998 @

Date: 3 - b- %‘1

A5



SHEET é 53‘3'7‘(

AE-26758A - -
2198 S gt don wn wo. ZoZ5
TEST DATA SHEET 4

Voltage Regulajor Continuity Test (Paragraph 4.1.3) ‘

WMYI

Signatire——

Paragraph 4.1.3.3, Continuity Test:

Step Fromendof | Fromendof | Expected Value Measured Value Pass/Fail
- wire # wire # .
2 A4ES R1-2 <1ohm Osl_ un ey
A4E1 R1-1 <1 ohm 0.\ olwan Decs

Shop Order No.: L{ %l 6’5 Test Engineer: WLCQJM L‘Q

apo'ﬂ.'/'ldn 2 Vod0 . - UU
Unit Serial No.: ___£03 Quality %&@‘dz @ o AR 6 1993~
Date: __3~S-9¢ GOV;: ﬁ&ﬁ. j )




TEST DATA SHEET 5 (Sheet 1 of 5)
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Voltage Regulator Checkout, PLO Integration (Paragraph 4.1 4)

AE-26758A
21 Jan 98

Test Setup % > %
- Signafur
Paragraph 4.1.4.1.2: : »
UUT Components Part Number Verify Presence -
PLO Housing Assembly 1348366-1 v’ _
Voltage Regulator 1357979 7 v, gl 7 5\
R1 (Resistor) RER60F10ROR / 3-79-6522
Wires "~ N/A v
Paragraph 4.1.4.1.4:
‘Step From To Wire Color Expected Measured Pass/Fail
3 Continuity Checkout
a.| AIFLL A4E! Red <1ohm 0.3 e 1]
AIFL2 A4E3 Blk <1 ohm 0.1 Puss
AIFL3 A4E7 Bm <1ohm DA Py {
AlFL4 A4E2 Blu <1 ohm 0. [ 01% (gg > ¥
AIFL5 A4F4 Yel <1ohm o4 Pess
AIFLT A4E9 " Gm <1 ohm 0.3 Pase
b.| AJ4E6 ASVB Gra <1ohm 0.\ Pass
A4E10 ASRTN Gm <1 ohm 0.\ P
A4E2 A6FL1 Blu <1 ohm 6.\ P,
A4E4 AGFL2 Yel <1 ohm K P ane . g’
A4E8 | AGFLI-E3 Gm <1ohm 0 Pars 3f
AIFL6 A6FL3 Wht <1ohm 02 Pags | (
AlT2 ASVT Wht Visual Verification N/A b
No Measurement Prosenl P A5
Step Test - Expected Value Measured Value Pass/Fail
5 Measure voltage levels +120+05V Al-FLA 1)V Puys 7924 .
(
-120+05V Al-FLS -\ V Poss %
85+05V ASVB _$.415V . 30
+120£05V A6FL1_+Q3\ V R, )é i
12005V A6FL2 _~0O\\) V Pase ¥
| 3
79,

A7
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TEST DATA SHEET 5 (Sheet 2 of 5)

Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)

Paragraph 4.1.4.1.4 (Cont):
Step Test Expected Value Measured Value Pass/Fail
7 Continuity Test Wire # ‘ ‘ |
9 < 1.0 ohm 0.2 b,
10 <1.0 ohm Y P,
11 < 1.0 ohm N PL“
12 <100m 0) Dy
*
13 < 1.0 ohm O ‘DM ¢
14 < 1.0 ohm O\ P
9 "‘Measure Supply Voltages and Currents
Volt Meter 1 +15£01V (0 P 14
Volt Meter 2 15201V ~(5 P
Current Meter 1 600 mA max 24 Dasc
Current Meter 2 100 mA max 68T m b Prss
Faceplate A1FLA4 +120205V PN
"Faceplate AIFL5 -120+05V ~{x.|
DRO, A6FL1 +120£05V (2 (
DRO, A6FL2 -120+05V < IXx.(
VCGDO, ASVB +85+05V 4.5
Paragraph 4.1.4.2.2:
UUT Components Part Number Verify Presence
UUT from Paragraph 4.1.4.1.2 N/A v
PLL/TCXO Assembly 1358332-1 v
Cable Assembly 1348435-1 v
Paragraph 4.1.4.2.4:
Step Test | Expected Value | Measured Value | Pass/Fail
1 Potential Difference From +15 V RTN To: R
Spectrum Analyzer Chassis < 1.0 Vac 0-00/ ; ';hw(&/a. *P., <<
Oscilloscope RTN <1.0Vac Doyl VAC loas s




speer_ 9 ez«if/?/

ROR WD, /Q_ZS:__ AE-26758A
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TEST DATA SHEET 5 (Sheet 3 of 5)
Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)
Paragraph 4.1.4.2.4 (Cont): .
Step Test ] Expected Value Measured Value | Pass/Fail
3 Continuity Test ‘
' AIFLA to AFL2 < 1.0 chm 0.] ohw Poss
AIFLS to A3FL3 < 1.0 ohm O oli pm E
AIFLA to A3FLI < 1.0 chm O /5 ol.. A,
A3FL1 to A2FL1 <10 ohm 0.1 b P
6 Voltage Measurement
. A3FL2 +120£05V e P...
A3FL3 -120£05V ~ls | e
7 Repetition Rate 8- 12 msec _ej__ msec Ly,
Rise Time © 0.9-3.5msec _ 3.0 msec Pass -
Fall Time 25 usec - 2 msec 200 usec msec Pacs
8 Output Power 1-4dBm _3&__ dBm ) P“,
Output Frequency 572.90344 £ 0.003 MHz SIN9243  MHz fase /
16 Volt Meter 1 415201V 50 0 b
Volt Meter 2 1501V —(E0 | Py
Current Meter 1 600 mA max Std  SAD pﬂj
Current Meter 2 100 mA max &€ 73’/?’;5‘“ Pe s5
PLO Lock Detect Voltage a <
. A3FLA _ Ob) V .3303}_—##.1:7 WMU“M@ lDet;}
17 RF Output Frequency 57.290344 €Hea + 206%kH= <7, 29039 CH Pos N
RF Output Power 17 t0 20dBm [(9.Y) m';?:}( Pass
18 DRO Outp:tlfzequency at 6.874841282 EZ-I: i 342':!: L3 nd & L{O G HQ, ﬂz s
DRO Output Power at A1J4 9 dBm min /YD  Aes
19 | Did PLO acquire the Lock? Yes Ves | R M
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* TEST DATA SHEET 5 (Sheet 4 of 5)

Voltage Regulator Checkout, PLO Integration (Paragraph 4.1 4)
Paragraph 4.1.4.2.4 (Cont): .
Step Test | Expected Value - | Measured Value | Pass/Fail |
23 Test with 3 dB attenuation in IF line (2.2 GHz) at room ambient _ ' .
' Volt Meter 1 #1501V /5.0 Pass 1.
Volt Meter 2 -15201V -0 Pass 1.
Current Meter 1 600 mA max S0 L 4 fss
Current Meter 2 100 mA max é & B Pass
PLO Lock Detect Voltage at <
1 A3FLA okl V | S€ |/ Pass,
RF Output Frequency 57.290344 &4z + geé-'ﬁ-i;” MLQ‘ 2a0322.28D 4 Poes
RF Output Power 17 t0 20 dBm 4.9 Pass
DRO Outpxtll;zequency at 6.8’{% 1;232 66'-% : 241t 6.$54 g4z CHy p.%
DRO Output Power at A1J4 9 dBm min /2. AR.,, Bage
Did PLO acquire the Lock? Yes Ve s Pase
24 Test with 3 dB attenuation in IF line (2.2 GHz) at +1°C
Volt Meter 1 +15201V B +tco v | P-tss :
Volt Meter 2 -15£01V -t UV Pocs
Current Meter 1 600 mA max O an 4 p.“
Current Meter 2 100 mA max £4.€ . 4 Pass
PLO Lock Detect Voltage at <V
A3FLA . 04/ l/(ma . U wl/ Pasg
RE Output Frequency | 57.290344 GHz £2003H | '~ &% dappzgnerzo i s
RF Output Power 17 t020dBm /7.2l oA B p‘s
DRO Output Frequency at | 6.874841280 6Hz + 34-lcHa- | ' .
Al74 . 00002t by £ ORUZ otfe | Pase
DRO Output Power at A1J4 9 dBm min (T ol Bn A.s
Did PLO acquire the Lock? Yes Ves Pass

A-10



SHEET __L@vd Y

gy
TEST DATA SHEET 5 (Sheet 5 of 5)
Voltaoe Regulator Checkout, PLO Integration (Paragraph 4.1.4)
Paragraph 4.1.4.2.4:
Step Test | Expected Value | Measured Value | Pass/Fail
24 | Test with 3 dB attenuation in IF line (2.2 GHz) at +44°C :
(Cont) Volt Meter 1 +15£01V is.03 Dass
Volt Meter 2 -15%0.1V —-/S.20 Pass
Current Meter 1 600 mA max $3Y mbH pas s
Current Meter 2 100 mA max L5 m A P 5.8
PLO Lock Detect Voltage at <
A3FLA oA/ V |, D7 MV P s
RF Output Frequency | 57.290344 6Hz i%é—ﬁiz“ ntgﬂ7a 2503206 tHh Oxss
RF Output Power 17 t0 20 dBm [ & 34 dBm ?AS S
DRO Output Frequency at | 6.874841280 6Hz £ 244z | & . § Y YSL0GHe | Fhiss
AlJ4 «DovoRyY C-Hp_
DRO Output Power at A1J4 9 dBm min /Q.32 A3, pQ/S 5
Did PLO acquire the Lock? Yes \(65 Pas s
26 Test with no attenuation in IF line (2.2 GHz) at room ambient
Volt Meter 1 +15£0.1V 1cod [
Volt Meter 2 -15£0.1V ~ts 0V Pes
Current Meter 1 600 mA max o LB Pgs
Current Meter 2 100 mA max -66.d w A Pess
PLO Lock Detect Voltage at =~ .
A3FL4 o A/ V Chb U Pw
RF Output Frequency 57.290344 6Hz * 299-‘1’5}2“‘1 57:3a0 35 902 GHy Pog
RF Output Power 17 t0 20 dBm [%_' ey Jhan p_",,
DRO Outp‘:tl.f;ze%ency at 6.8.7:0804;133) G;—-I:/ :Z- 24-1H2 . 6' ‘6'”4 ] q'; (J'H‘L p“
DRO Output Power at A1J4 9 dBm min WD) Jka Puyy
Did PLO acquire the Lock? Yes Yoo P |
Shop Order No.: __ 42/ €45 Test Engineer: /}lvl‘-’k wv
Unit Serial No.: o3 Quality mé’gc’? ( ey e W
Date: 2728 GQW ﬁ E/d %m A\ \,\C\%

4/%/ 95

A-11



€0.82:01
8661 Jely Z1

AEORE-
Uueajp LU

A 9P6°6
CSIAH LYD

%S 0
Alnd+ LYo

ZH 9°ELL
baid 1y

SWSS S ”@m
soo8 :v|

Bool ¢ ¢ ydy-
OF & o YV w\m_

- W,\v&\m W Ssxss
s . Ba00 #e  _5,9/547 ofs
v 495

hents oy (0] M8 Sh92




ATTEN 3BOdAdB MIKR 3. Z20dEBm
=i 10. 7VdBm 1 0dBs .~ ST 2. S04 CBMF“J
| T | 50 L(S[(,w; Oper ooqy

1 PE25¢ A () Porm Upuay
St ¢

[ T M N N | | S M L o B N Y RS N I

R
2 8043 Mel= L]
=

PRU—— RN - - N — et I

CEMNTER 572. S034MHz= SP AN S500. Oz
*REBW B. Okcbdz VEBW 3. Okk= SWFP 140ms




(<O3

MPI 17-303 C
05 NOVEMBER, 97
PAGE 10 OF 13

.

- TEST DATA SHEET 1
(Paragraph 4.1 Step 1 & 2)

SHOP ORDERNO.: ¢/ R/ (7 S DATE: S./2 2¢

UNITPARTNO. /3 &/ 9380—1 TEST ‘
 ENGINEER: %/é W

SPD S/N: 54 QuALITY M . B
) ASSURANCE:_ : . . et

ITEM DESCRIPTION MANUFACTURER ______MmRT '———_—C‘:)I{;EB};)AAT;EN ——P_NISI.J:_IEI:S_III;;Y
Pover Supal, HP (R | Yot ag | dsoap
Prosr Sy | ND (4| bluA | 205m 91| warm)
bW\ , Mo 304A 2/ m.? 79 UsnDq
AUwy MO 3W9A | 27 Aoy 78 | 4EET)
fvin MO QuvA | 24l % U9z
Bym o 3udof o FRd, 19 | L~ 5233
pur) HP 2ungh (% Tur 92 | UD3sE
Dym 0 3ig 4 2U Mo 18 | HEVS
05;.,!,(/ ' Td( e T[)sggo /-20—?7 | oo 3000 g3
Recsde Roy Ol Sty | DBDOY | 7-05gy ADrg
Ktfeafor TE ¢ U~B. T-26-75 | &god8ug
4,,,/: 2 825 $-22-79 | fopro0075
Poeir miter” Anrtsy MLE3 In-g-7g | Lso9¥is—
Porer ense v Boarten mporsh | 2-v-17¢4 | S0
o P Hr Dudod | pheg) | 471223

AERQJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,
are controlled. All others are for Reference Only!



MPI 17-303 C

05 NOVEMBER, 97
PAGE 11 OF 13

TEST DATA SHEET 2
(Paragraph 4.1 Step 4)
TEST
From +12v Power MEASURED REQUIRED PASS/FAIL
Supply RTN To
8566B Spectrum ol <0.lv B
Analyzer Chassis s s
DVM #1 Common £ <0.1v ‘D
ass
DVM #2 Common iy <0.1v Peyy,
DVM #3 Common .0 <0.1v pw
DVM #4 Common 0\ <0.lv Pass
DVM #5 Common -0 | ~ <0.1lv p:..,}
DVM #6 Common 0| <0.lv Puq
DVM #7 Common Vo <0.1v ba}}
Oscilloscope RTN .0 N <0.1v P ~ss
SHOP ORDERNoO.:_ {316 15~ DATE: 3.0.a4
UnTSIN:___ (703

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document" in red, and placed in Area MPI Books,
are controlled. All others are for Reference Only!



MPI17-303 C
05 NOVEMBER, 97
PAGE 12 OF 13

TEST DATA SHEFT 3

( Earagraph '_4.1)

TEST SETUP Verified: 22 %b@

SIGNATURE
MEASURED AFTERC25 |
STEP | : ASURED .
TEST MEASU SOLDERED IN PLACE PASS/FAIL
= . -1{. = - /. 0
A2El, A2E2 Voltage AZEl .29 Vv | A2l l.2 v N/A
Check asE2= Fl.u4 v |a2E= LYY v
12 Calculate Percent ** . o | o
to Difference By ABS [ , % 1 % N/A
15 ((Ea-Ep)YEa) X 100
. — . N . E .. *
Is % Difference less ' Yes Ye; T ‘
Than 25% - ' No ’ ' - No Wa@zs !
15, 19 | Record C25 Value cs= (W3 _pF | C25= /4.3 pF N/A
21 | Decade Box Setting N/A Y./4  KOhms N/A
Minimize Voltage N/A - - 03% v N/A
22 | Record R2 Value N/A R2= 4. [2. KOhms N/A

* REQUIREMENT = YES = PASS

* * WHERE E, IS THE LARGER AND E, IS THE SMALLER OF THE MEASURED VOLTAGES.

UNIT PART No._/3 48340 =/ | . UNIT SERIAL NO.: ~J3

SHOP ORDERNO.._ &/ 3/ 675 = “TWWED , Tuueds)
TEST ENGINEER: /W,é@/ cﬂ - See dopt pors
=N o2

DATE: __3./4 99 Tecanican: A/ - — WWA/’

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,
o nsmtwnllord AN nthere are for Referenre Onlv!




MPI17-303C
05 NOVEMBER, 97
PAGE 12 OF 13

TEST DATA SHEET 3

(Paragraph 4.1)

TEST SETUP Verified:

/(/ :

(.
. | ——
SIGNATURE
MEASURED AFTER C25 |
. D !
STEP TEST MEASURE SOLDERED IN PLACE PASS/FAIL
= - - 0 . = - q g’ c’
A2El, A2E2 Voltage A2E] L ¥ Vv | AZE * v N/A
Check amp= 1Y AE2= |.O b7] v
12 | Calculate Percent ** D, o -7 °
to Difference By ABS % % NA
s | EaEbVE)X 100
o e - E .. %
Is % Difference less Yes : — Yes ! p
Than 25% No No s
15,19 | Record C25 Value c25=_ [0 pF | C25= [0 pF N/A
21 | Decade Box Setting N/A Y80 Ohms N/A
Minimize Voltage N/A - 74 o\ N/A
22 | Record R2 Value N/A R=__ Y4 YO Ohms N/A

* REQUIREMENT = YES = PASS

* * WHERE E, IS THE LARGER AND E, IS THE SMALLER OF THE MEASURED VOLTAGES.

UNITPARTNO. 22 &8 5£2~/

SHOP ORDERNO.: &3/ 8¢ &

TEST ENGINEER: . Gade 6R_

| UNIT SERIAL No.:

%
(2 30 98
QUALITY ASSURANCE: R

DATE: $/22/7 y

~o3

TECHNICIAN: 777, %J\

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document" in red, and placed in Area MPI Books,
o mtwntlod AN Athore are far Reference Onlv!




MPI 17-303 C
05 NOVEMBER, 97
PAGE 13 OF 13

TEST DATA SHEET 4
_ (Paragraph 4.1)
STEP TEST MEASURED EXPECTED PASS/FAIL
= —/0
25 Voltage Measurement AZEl o< v N/A N/A
‘ A2E2=_ [ €K \'%
Sum: 09 \'2 4
- = - /0
28 | Voltage Measurement AZE1 r4 v N/A N/A
A2E2= LR \4
Sum: . OFs” \%
29 |a) +15vvoltage 7O \'2 +15v+0.1v
+15v current 24/ mA 600 mA max p
-15v voltage ~15°0 A -15v+0.1v ass
-15v current ~64L.5 mA 100 mA max
b) 57.290344GHZ ey dBm 18.5dBm + 1.5dB A
RF output — - “s¢
¢) 6.87GHz RF output /L5 dBm " 12dBm +2.0dB . ,0“5
UNIT PART No._ (344240 -] Saop ORDERNo.:__ LA bls~

UNIT SERIAL NO.:

DATE:

=3

TEST ENGINEER: %AL Q/ a\L‘Q\

RO

= ®
QUALITY ASSURANCE: %M @

Re-Tuwep

Ll

See wut page..

AERQJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,
are controlled. All others are for Reference Only!




MPI 17-303 C
05 NOVEMBER, 97

PAGE 13 OF 13

TEST DATA SHEET 4
(Paragraph 4.1)
STEP TEST MEASURED EXPECTED PASS/FAILL
25 | Voltage Measurement AZEl= - 89 v N/A N/A
' A2E2=_ |.H0 \
Sum: ol A0 mV 5
28 ‘Voltage Measurement AZEl= =. %0 v N/A N/A
A2E2= . 4€ \
Sum: .0s0 \
29 | a) +15vvoltage 1< O \Y% +15v+0.1v
+15v current + {9 mA 600 mA max
-15v voltage -0 v -15v+0.1v IQ.“
-15v current 6.5~ mA 100 mA max
b) 57.290344GHZ /2.7) dBm 18.5dBm + 1.5dB )
RF output — _ 5
¢) 6.87GHz RF output 2.7 dBm 12dBm + 2.0dB P
UNITPARTNO. /342360 -/ SHOP ORDERNO.:__ 43/ 605

UNIT SERIAL NO.:

DATE:

~o3

-

3/22/7%

TeSTENGINEER: —FEA_ A, (o

7NY
QUALITY ASSURANCE: QGQ ap 3 98

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,

are controlled. All others are for Reference Only!
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AE-26758A

“21 Jan 98 ' - : wom o wn /_é..7~5._ o

CB R

TEST DATA SHEET £'(Sheet 1 of 4)
Functional Testing (Paragraph 4.2.1)

PRE-Lavircamtedal CPT _

—Signatore—
Paragraph 42.1.3, Functional Testing: ' - o :
Step Test I Expected l Measured | Pass/Fail
1 Potential Difference from + 15 V RTN to: .
PLO Base Plate <1.0Vac - oos Pees
Spectrum Analyzer <1.0Vac oLy [
Frequency Counter Chassis < 1.0Vac 00 {)‘“
Power Meter Chassis < 1.0 Vac U5 2P
vacuate vacuum ch 2 4 Pressure = ——emctorr~ /
: . fnd record pressure et S ( A BDybiendy m;*
5 | Thermal couple readings TC1=22%2°C \W—’@s
, : TC2= 22-b __°C T N/A
TC3=_\S °C N/A
6 DROL/A <IVo 4 / v DROL/A=¢&6 sV p,“!
PLOL/A V04 /) V| PLOUA=_4_mV s
Is PLO locked? Yes _ Yes_ X )
B B — s
7 PLO Frequency . 57.290344 GHz + 200kHz | Freq.= 52290 32( 7%, GHz | - fags
PLO Power 17 1020 dBm P=_/%.9 dBm Frss
8 Input Voltage and Current
VM1 Voltage +15£01V VMl=_/520 ¥V Pss
VM2 Voltage -15+£01V VM2=_=/5.0 V Bos
IM1 Current 600 mA max. Ml=__ 520 mA Poss
IM2 Current 100 mA max. IM2=__ 662 mA Ps
DRO L/A Voltage «F-p 4 s V| DROL/IA=_5E_nV Pes
PLO L/A Voltage , =P g 47 V|PLOUA=_17 nV D
12 | RF Output Power and 17t020dBm , ., 4 4] P = _ {89 dBm _ Aoss
Frequency 57.290344 GHZ +2004Hs- | Freq.=_£2:290 32 € CGHz | Auss
Baseplate Temp. (TC1) TC1=22+2°C TCil=__22.2 °C Pess
13 | Frequency vs. Voltage '
* 15 V Supplies +152%005V +Voltage =_/2./9 V Fags
1522005V 2 ) 2Voliage = _s£20V Z.
57.290344 GHz +200kHs | Freq.=_$2.290 32¢ 22GHz | 4.
17 to 20 dBm P=__s£9 dBm Aigs

‘X; Lecond AA 5.'.(/ fZ’ ,"i/én.\&,‘.) Lo/~ vnder Uscoason.

AVLFT [N

SAA



B A
TEST DATA SHEET &' (Sheet 2 of 4)
Functional Testing (Paragraph 4.2.1)
Paragraph 4.2.1.3 (Cont): Do b potapetad] COT
Step | . Test Expected | Measured - | Pass/Fail
14 | Frequency vs. Voltage '
+ 15V Supplies +14.8+005V +Voltage= _(«. ¢/ V Pays
-148£0.05V 5004 “q;Voltage =_~/4¢3 V Piss
57.290344 GHZ +200kHs | Freq. = £).270 226465 GHz | Pucs
171020 dBm P=_(%.9 dBm Pas
15 | Spurious and Sub -200 4, -90dBc S Plots Pees
16 | Power level of 114.58 GHz <-10dBm Powerof 114 S8 GHz =2
: signal —79 dBm ’b s
17 | Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
[0 Ar
2:1 mismatch over 1A N/A Worst Case Power = N/A
| _ 3%  dBPexk
18 | Operating Temperature TCl=1+2°C TCl= [ y9¢ Pesg
@ 1°C baseplate TC2= |5 N/A
' - TC3= |o°C - N/A
0-1v DROL/A=_,04T] V Pace
0-1V PLOL/A=_.0UX V Pase
19 | Input Voltage and Current .
VMI Voltage T15£01V VMi=_/50 V Lose -
VM2 Voltage -15+£0.1V VM2=_—¢{0  V lcs
IMI Current 600 mA max. Ml=_<0Y mA P ass
IM2 Current 100 mA max. IM2=_ 4y mA Pass
DRO L/A Voltage e Y DROL/A=_,040 V p »
PLO L/A Voltage SN0 A4/ PLOL/A=_.04y2A V [
RF Output Power 17t020dBm ,,, oL, Power= /7 ¢ dBm Pass
Frequency 57.200344 GHZ + 2004Hz | Freq.= &5 240 32¢ 6 GHz | P,
Frequency vs. Voltage
+ 15 V Supplies +152+0.05V +Voltage=___ /&3 .V lpa“
-15.2+0.05 V_MRHI{Voltage =_—~tCAV [0
57.290344 GHZ £ 200kHz | Freq. = £ 290325 463 GHz | fuy,
17 t0 20 dBm Power=_'%- ¢ dBm Puss
Frequency vs. Voltage
+ 15 V Supplies +148+0.05V +Voltage=__ 46 V Lres
-148+0.05V 1 o}, Voltage=_—lE V Pus
57.290344 GHZ + 200kHz | Freq.=_$2. 290324 953\GHz | A
17 t0 20 dBm Power=_1%.S dBm Poss

A-BBT/3



LR Ty;é%é{;ﬁz&s::‘—

AE-26758A
" 21Jan 98 =
§B A
TEST DATA SHEET ¢/(Sheet 3 of 4)
Functional Testing (Paragraph 4.2.1)
Paragraph 4.2.1.3 (Cont): Pre_- Emuvronumental CPT )
Step : Test Expected . Measured Pass/Fail -
19 | Spurious and Sub —200 4 -90dBe < Plots Do
(Cont) | Power level of 114.58 GHz <-10 dBm Powerof-t14:58-Glz=—"<___
signal ~26 dBm /QKS
Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq= N/A
2 .
*2:1 mismatch over 1A N/A Worst Case Power = N/A
.20 4B Pentr
21 Operating Temperature TC1=44 +2°C TCl = YU. 5% . pc‘“ ]
@ +44°C Baseplate TC2= el g2 ¢ N/A
. TC3= (4.5 N/A
0-1Vv DROL/A=_{(07 unV Fhs
, 0-1Vv PLOUA=_LX .~V P
22 Input Voltage and Current
VM1 Voltage +15+0.1V VMi=_150 V , Bce
VM2 Voltage 15201V VM2=_~(€0 V 1A
M1 Current 600 mA max. IMl=__S3¢ mA [
IM2 Current 100 mA max. IM2=__ ¢4 mA P,
DRO L/A Voltage <Y 04 ( |/ | DROL/A= 07 _mV Duss
PLO /A Voltage <W 0 £ ¢ /]| PLO L/A=_¢€< iV Prss
RF Output Power and 171020 dBm .o g Power= /%.! dBm Hoss
Frequency - 57.200344 GHz £ 2004ds | Freq.= 52270 Y7 NCHz | 4.,
Frequency vs. Voltage 7
+ 15 V Supplies +152+0.05V +Voltage= #5279 V ID“Ss
21522005V o0 e _{;Voltage = ~5AV Pess
57.290344 GHZ + 200kHz. | Freq.= ) 2703/773 GHz y/n
17t0 20dBm . Power=__(%.1 dBm Press
Frequency vs. Voltage .
+ 15 V Supplies +14.8+£0.05V +Voltage=_#/48§ V P
-14.8£0.05V Y -Voltage = ~4.29 V 4, s
57.200344 GHZ + 2004 | Freq. = $2.290 32 7vs” GHz | A5
17 t0 20 dBm Power=_/%( dBm Des

A-1t l(/gf




SHEET _/_5—0?3/7/ AE-26758A
= AT Z,é?,b, -~ 21Jan 98
EB A ‘
TEST DATA SHEET ¢ (Sheet4 of 4)
“Fanctional Testing (Paragraph 4.2.1)
Pos i Tharast—Cglng—EPT
Paragraph 4.2.1.3 (Cont): Do~ EnvirgAm e..J-a" ChT
Step ‘ Test ~ Expected . Measured Pass/Fail
22 Spurious and Sub -200 4, -90dBc Cre p/o;_} , ARes
(Cont) | Power level of 114.58 GHz <-10 dBm -Powerof114-58-CHz =2 ;-
signal 25~ dBm /455
Load VSWR and Frequency Pulling o
2:1 mismatch over IA NA Worst Case Freq = N/A
' S R
2:1 mismatch over 1A N/A Worst Case Power = N/A
_ =3 B :
Shop Of‘}ir No: 37 5 el Test E;lgineer: R %4\/
opratia v 2 i/ : : 30 98
Unit Serial No.: ___ ~#3 Quality Sotnl %‘;‘L
Date: Slog7g M ] A"‘\\\QB

A-MMC{»
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Section 1B: Initial Functional Testing - F04

This section contains the results of a full functional test over temperature and under
vacuum, taken before the PLO (F04) endured 6 thermal cycles.
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TEST DATA SHEET 1

9‘7,% /Equipment Calibration (Paragraph 4.2.1.1)

- /
“Test Serup-Vesified; W -
—

w

Ttem Description Manufacturer Model/Part Calibration P;roperty :
- Number Number

(55

A/‘ : C“’M 7)9/’

B

i | NI~ iwin

o
(=]

et
-t

bt
N

[
W

—
N

—
(¥,

ot
=)

—
~}

—
]

—
O

N
o

Shop Order No;: 4R/16/8 - Test Engineer: - % ‘,,/% | %Q :

operativa:  J0¢ O . Zc ’
Quality Assurance: @7’ MAR 06 1998

Unit Serial No.: ___I~ 04/
‘Date: 3~4-2g Govty /?70 g

A2



SHEET 5%

wry o, _J6TIS AE-267584A
-~ » 21 Jan 98
TEST DATA SHEET 2
UuT Verigcagon and Grognd Potentials Check (Paragraphs 4.1.2.2 and 4.1.2.4)
5’, 7
Test S€ ified: '/Z / o
. - . i N
Paragraph/ UUT Components Part Number ~ Verify Presence
Step :
4.1.2.2. PLO faceplate 1348366-2 v
VCGDO ~1348351-1 v
DRO 1348400-1 v
Cable 13577934 - v
Filter 1357729-1 v
Cable 1348430-1 e
Cable 1348430-2 v
Cable 1348430-3 v
Wires N/A - [
Connector/Waveguide Savers Installed? v
Paragraph/ Test Required Measurement Pass/
Step Fail
4124
Step 1 Potential Difference
From . To Required Measurement
GUNN Power Supply RTN Varactor Power Supply RIN | < 1.0 Vac Oy Ase
GUNN Power Supply RTN DRO Power Supply RTN, +12 V| < 1.0 Vac - 6.0f Feg
GUNN Power Supply RTN DRO Power Supply RIN, -12 V| < 1.0 Vac oo //44
GUNN Power Supply RTN Spectrum Analyzer 1, Chassis | < 1.0 Vac oL Pere
GUNN Power Supply RTN Spectrum Analyzer 2, Chassis_ | < 1.0 Vac 0.0( K
GUNN Power Supply RTN Spectrum Analyzer 3, Chassis | <1.0 Vac 00/ frer
GUNN Power Supply RTN Synthesized Sweeper Chassis | < 1.0 Vac ov§ /4:5

Shop Order No.: o 3/5 /g

opera

Test Enéineér: W@W

/75'1-. Jouo

Unit Serial No.: Y

Date: 2 ~€-9¢

. MAR 0 6 1998

— -
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21 Jan 98

TEST DATA SHEET 3 (Sheet 1 of 2)
Attenuator Determination (Paragraph 4:1.2.4)

f’aragra‘ h 4.1.2.4:

- Step Test Expected Measured Pass/
. i ) : Fail
5 Recommended LO Power "8t011.8dBm Recommended Mixer LO Drive Power | N/A
Pp=._ 7/ _dBm ,
6 Initial Attenuator Setting AT]1 = (DRO Output Power at A6-J1)- | N/A
N / A (Bandpass Filter Insertion Loss) - Poy, =
_ —3 __dB |
‘Which dash number attenuator -1to-11 ATI Selected 1331516- _4_ N/A
was chosen?
13 +12 V Supply Voltage +120+0.1V Vi=_12.0 V
+12 V Supply Current <75 mA T'=_ 4O. & mA
-12 V Supply Voltage -12.0+£01V V=_"0 V pa;
=12V Supply Current - <90mA I=_I%547 mA -
14 DRO Output Frequency & 8F4841-GHz Freqpro = Sz oHa
and “g, =241Hz §.49435 b
Power at Al-J4 11 t0 15dBm Ppro=._Ll.& dBm i
15 Gunn Voltage +85%0.1V Vem=_3.5 V
Gunn Current <340mA Lum=_2Al> __mA D .
Varactor Supply Voltage 50+0.1V Vir=__ 5.0 v 0h -
Varactor Supply Current <SmA Toar=__.C0\ mA
16 PLO Output Frequency and N/A Fregeo =502 Gz el N/A
Power 17 to 20 dBm Ppo=._20  dBm Pess
18 Record IF Frequency and 2.291613 +£0.0001 GHz IF Frequency = 2.2%/L/
Power N/A IE Power = ~36.< N/A
20 Record IF Frequency and 2.291613 £0.0001 GHz IF Frequency =_2.29/6/ ,ﬂ .
Power -30 to -40 dBm IF Power = —36.€ L
b.g7u gyl £ 000624 GHy

A4



SHEET 5 ord?
sen wn LIS

AE-26758A
2o Covg. 21Jan 98
TEST DATA SHEET 3 (Sheet 2 of 2)
Attenuator Determination (Paragraph 4.1.2.4)
. Paragraph 4.1.2.4 (Cont): .
Step | - - Test Expected - Measured - Pass/
' .. : S - Fail
21 | LOPowerLevel 8.0t012.0dBm LO Drive Power .__(0,4 ‘)k 1 |
22 | Record AT1 dash number N/ A 1331516-_6° N/A
32 Record IF Frequency and 2.291613 +0.0001 GHz IFFrequency=_2 29[| Doys
Power -30to -40 dBm IFPower=___ -2%,]| Puss
34 DRO Lock Alarm with 573 <13 ‘ AlFL6=_-W\b  V p
MHz Signal Off =" vy 4
‘ < ~]0 Vel
Shop Order No.: ['{3 4 é/ 55
operatnag: eedo
Unit Serial No.: ey
Date: 3-G __cz. §
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AE-26758A
21 Jan 98

Voltage Regulajor Continuity Test (Paragraph 4.1.3)

Crim 4D
TEST DATA SHEET 4

M/W?

Signature—~——

Paragraph 4.1.3.3, Continuity Test:

Step Fromendof | Fromendof | Expected Value Measured Value Pass/Fail
wire # wire # . ‘
2 A4ES R1-2 <1ohm 0./ Facg
A4E1 R1-1 <1ohm O 1 Less

Shop Order No.: LIS/ 6/%

operation * vod o
Unit Serial No.: &Y
Date: X~—(-4 74

Test Engineer: ___ (27t dA’Q

Qualityg‘.%@‘él: = @;

P
i
3

MAR 0 6 1998
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TEST DATA SHEET 5 (Sheet 1 of 5)
Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)

AE-26758A
21 Jan 98

m:\_,i@'/
Paragraph 4.1.4.1.2: ‘ : R
UUT Components Part Number Verify Presence 2’)
PLO Housing Assembly 1348366-1 v m. opdut)
Voltage Regulator 1357979 P ( © 3-9.9 g
R1 (Resistor) RER60F10ROR v >
Wires N/A v .
Paragraph 4.1.4.1.4:
Step From To Wire Color Expected Measured Pass/Fail
3 Continuity Checkout ~
\
a.| AIFL1 A4E1 Red <1o0hm 0.1 Pass
AIFL2 A4E3 BIk <1ohm 03 D t
AIFL3 A4E7 B p Sy
I <1 ohm 0.] s | 1] -2
AIFL4 A4E2 Blu <1ohm 0.1 Prss 3
AIFLS A4E4 Yel <1ohm 0 | Pest |
AIFLT A4E9 Gm <1ohm N Pess | -
b.| A4E6 ASVB Ga <1ohm 0. . Pase
A4E10 ASRTN Gm <1ohm 0. [
A4E2 A6FL1 Blu <1ohm 0.7% Pe.s
A4E4 AG6FL2 Yel <1 ohm 0N P
A4ES A6FLI1-E3 Gm <1ohm 0. Y Pess
- AIFL6 A6FL3 Wht <1ohm 0.\ Poss
A1T2 ASVT Wht Visual Verification N/A 0 '
No Measurement Doy 435 |
Step Test . Expected Value Measured Value . Pass/Fail | .
5 Measure voltage levels +120+05V Al-FL4 _[2-(3 V P. ss OIJ'
-120+£05V Al-FL5 ZI113 v Pucs éavf“;)’g
3 ~
85+05V ASVB _%51LV Puss |
+12.0£05V A6FL1_£\x\ vV p«(
120+ 05V AGFL2 _ WAL V Pase ,>
()R 07 1998

A7

/1462/44/ F=2-2g . |
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SHEET S

AE-26758A .  aen wn A6 IS
21 Jan 98 . .

TEST DATA SHEET 5 (Sheet 2 of 5)
Voltage Regulator Checkout, PLO Integration (Pdragraph 4.1.4)

Paragraph 4.1.4.1.4 (Cont):

Step Test Expected Value . Measured Value . " Pass/Fail
7 Continuity Test Wire # ' ' ' .
9 <10 0hm 0\ - Poy |
10 . <1.0 ohm 0.3 P
11 < 1.0 ohm , 0.2 | 9«,5
12 <1.0 ohm 0.2 ‘ ‘pﬂss
13 <1.0 ohm 0.2 Duss
14 <1.0 ohm 0. P
9 Measure Supply Voltages and Currents |
Volt Meter 1 1501V /§.0 Py
Volt Meter 2 15501V —1&0 Pess
Current Meter 1 600 mA max 25¢ p“’(
Current Meter 2 100 mA max : Ny 4 pv,)
Faceplate AIFL4 © 4120£05V ’ . Dy
'Faceplate AIFLS -120£05V - -9 R
DRO, A6FL1 +120£05V 1| Pec
DRO, A6FL2 -120£05V ~1.9 Pa,;
VCGDO, A5VB +85:05V 8.5~ Pass
Paragraph 4.1.4.2.2:
UUT Components Part Number Verify Presence
UUT from Paragraph 4.1.4.1.2 N/A i
PLL/TCXO Assembly 13583321 e
Cable Assembly 13484351 v
‘Paragraph 4.1.4.2.4: . 4 :
Step - Test 1 Expected Value | Measured Value | Pass/Fail
1 Potential Difference From +15 V RTN To:
Spectrum Analyzer Chassis <10Vac o.op) V. 'O‘ISS
Oscilloscope RTN <1.0 Vac (5000 JABC Pesg
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wer o, JG785 AE-26758A
N -21 Jan 98
TESTDATA -éHEET 5 (Sheet 3 of 5)
Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)
Paragraph 4.1.4.2.4 (Cont): . '
Step Test Expected Value Measured Valug | Pass/Fail
3 Continuity Test ' &
AIFLA to ASFL2 <10 ohm 0.\ Py |\
AIFLS to A3FL3 <10 chm 0.\ Purs
AIFLA to A3FL1 <10 chm 5.1 Pags
A3FL1 to A2FL1 <1.0 ohm 0.2 Duss
6 Voltage Measurement
| A3FL2 +120205V -\ Pee | |3
A3FL3 -120£05V ~1\.A Pass o
7 Repetition Rate 8- 12 msec — 2.9 ____msec P... ‘\# 0
Rise Time © 09-3.5msec — 225 msec D
Fall Time 25 usec - 2 msec __zQ_L_ msec P.‘,s
8 Output Power 1-4dBm — 3¢  dBm Pess
Output Frequency 572.90344 + 0.003 MHz 292 9043 MHz Aa £$ / '
16 Volt Meter 1 S +15£01V . | 1o V ' P«u N
«  Volt Meter2 15201V -is0 V Pass
Current Meter 1 600 mA max TN Das t
Current Meter 2 100 mA max 1.8 % E&ﬁ_
PLO Lock}l\);lt:;f; Voltage at o -Z-H/L y - » 5(_\ “\ ‘?4.,5
17 RF Output Frequency 57.290344 GHa + 20655 | | 57.290 32| Gy P.«ge
RF Output Power 17 to 20 dBm /% dBr Pq ,;
18 DRO Outpztll;’;equency at | 6.874841280 6Hz + 24353 6.4% '{gz(l“(:-uz_ 54_, 5
000024 L4
DRO Output Power at A1J4 9°dBm min WA MG, Oage
19 | Did PLO acquire the Lock? Yes Yoo ' Pase |

A-9
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SHEET _}D__ 0}6

o/

@weNr O Ny, _LQZQ__

TEST DATA SHEET 5 (Sheet 4 of 5)
Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)

Paragraph 4.1.4.2.4 (Cont): : ) . .
Step ~ Test | . Expected Value - .- | Measured Value | Pass/Fail | K
23 | Test with 3 dB attenuation in IF line (2.2 GHz) at room ambient
' Volt Meter 1 +15£01V (5.0 V Ons s
Volt Meter 2 -1520.1V -0 ¢/ ﬂc,;
~ Current Meter 1 600 mA max S32 LA Pesy
Current Meter 2 100 mA max ~8.9 m ﬂ‘“
PLO Lock Detect Voltage at <1 ;
A3FLA PARY, HA'7ul/ | Pess
. Al BT
RF Output Frequency 57.290344 GHz = 2064Hz 7. 210330 b4z | Puce
RF Output Power 17 t620dBm /73 —@,{A\q ; Pogs
* AL OpA] 3. 24ty
DRO Output Frequency at | 6.874841280 6=z + 24-JeH» 6 9 Dy 3¢/ 644 p
All4 .o00002q (L “ > ags
DRO Output Power at A1J4 9 dBm min . M, sy
Did PLO acquire the Lock? Yes Ves /oes_s
24 Test with 3 dB attenuation in IF line (2.2GHz)at +1°C S
Volt Meter 1 +15£01V $o V Aies
Volt Meter 2 -15£0.1V o UV A
Current Meter 1 600 mA max S/ b Pegs
Current Meter 2 100 mA max [XeX4m A,,
PLO Lock Detect Voltage at <1
A3FL4 . Io) ’za / V 53 - U p LS
aUUDA .Hl 7,;’03.23 5
RF Output Frequency 57.290344 GHz +2004H= s 23/ s /0"5
RF Output Power 17 1020 dBm 20.0 flu Aass
DRO Output Frequency at | 6.874841280 6Hgz =+ 24-3Hz- 6- 37485 (1o Prss
AlJ4 . 00002t by _ .
DRO Output Power at A1J4 9 dBm min . oABen Pass
Did PLO acquire the Lock? Yes Ves Fags

A-10
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21 Jan 98
TEST DATA SHEET 5 (Sheet 5 of 5)
Voltage Regulator Checkout, PLO Integration (Paragraph 4.1.4)
Paragraph 4.1.4.2.4: }

Step Test | Expected Value - | Measured Value | Pass/Fail
.24 | Test with 3 dB attenuation in IF line (2.2 GHz) at +44°C - ‘ |
Cony | Volt Meter 1 +15£0.1V /s:0 U . Ao,

Volt Meter 2 1501V ~{s.0U ﬁ‘hs;
Current Meter 1 600 mA max S i{( B Das, <
Current Meter 2 100 mA max NP A <
PLO Lockf;xt;c; Voltage at o-<2—¥; Y ms I ﬂ._,,}
RF Output Frequency 57.290344 &3z i-zeé-;d-izﬂ T SOA10 3K p“os
RF Output Power 17 t020 dBm 4.2 oflun P
DRO Output Frequency at | 6.874841280 6Hz * 24-1Hz- é. qu’? 60 (Mo D"SS
All4 «Doveny C-Hr_
DRO Output Power at A174 9 dBm min 0. LR, Pase
Did PLO acquire the Lock? Yes ‘/45 » p«s 33
26 Test with no attenuation in IF line (2.2 GHz) at room ambient ]
Volt Meter 1 +15£0.1V +So VvV Pees
" Volt Meter 2 S -15%01V -0t /03
Current Meter 1 600 mA max 2L B Pass
Current Meter 2 100 mA max -s2.7 « B A i 1
PLO Lockfglt:;f; Voltage at odr/ Y o), .
RF Output Frequency 57.200344 GHz + 30048z | = &5, 2 %0330 Gt | Puss
RF Output Power 17 1020 dBm (73 offun Pass
DRO Outpztll;zequency at 6.8.7:)804; lzi? G;:I:/ -_;- UKz 6. 8042y Ltte Puss
DRO Output Power at A1J4 9 dBm min LR oA fn Poas
Did PLO acquire the Lock? Yes Yes Pres
Shop Order No.: __U%| 614 Test Enameer' W*-//é W
Unit Serial No.: __E#Y w s ¥
Date: 3~2M4~4%

A-11
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MPI17-303C
05 NOVEMBER, 97
PAGE 10 OF 13

. TEST DATA SHEET 1

s

(Paragraph 4.1 Step 1 & 2)

[ 4

sHop ORDER No.:_ {31 6/ ¢ DaTE:___%./2.9¢
UNITPARTNoO.___ (344360 - rIIZ‘IiZ:NEER: R % 4_,@
SPD S/N: 30 2::&11:%;% W@ S
ITEM DESCRIPTION MANUFACTURER —-——M%RT ————C’;)Igggi?g N ——-—Pﬁg;; X
Power SL_.,?"LI, oP 6308 Y Ohaq Uqow
Power Sugely W B1uiy 305, M | U1
Qv W | o | umg s | s
Dum He Jungd 29 e | 4447
DVim He 3un4A Moi1 | Uz
Dum W 3UYp 20 Geb T4 L~-5pa31
Wiy WP Sung A~ 19 Jun 18 | 49 z_ﬂ '
Dum ®e 3uN¢h U Wy 98| 16915
0 Swope Tk TS 350 ) [-20-99 ‘°°35°593 ,
Deeade Bor, Ol DR gD 1-15-97 | U149
Atennnls o TR(. \-Raad 7-26~74 L- 900944
Pandyze o 40 663 = $-22-19 | Co020b095
Pavr Mefer A ML 38 R-¢-~19 | L5044/
Prie e Bunten WP | n-qoqg | SH2R
- PL, - MO 7008 | B g | Uraag

AERQJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document" in red, and placed in Area MPI Books,

are controlled. All others are for Reference Only!




MPI 17-303 C
05 NOVEMBER, 97
PAGE 11 OF 13

TEST DATA SHEET 2
(Paragraph 4.1 Step4)
TEST
From +12v Power MEASURED REQUIRED PASS/FAIL
Supply RTN To
8566B Spectrum 50.1v £)
Analyzer Chassis O/ |
DVM #1 Common ,0f <0.lv '0"‘3
DVM #2 Common 9, / <0.1lv /0,,_“
DVM #3 Common
vy <0.1v ,0“ 5
DVM #4 Common 0 / <0.1v ﬂ‘“S
DVM #5 Common : :
Comm 0] - <0lv Lo
DVM #6 Common ) [ o _ <0lv p,,,,_(
DVM #7 Common O { <0.1v /2.;;
Oscilloscope RTN ) / * <0.1v /)aq
SHOP ORDER No.: 3/ 8( € pate:__S-/27¢
;. —24 TesTENGNEER: 2l Lo
. P )
S NIR 17 98 £ %ﬁé [
QUALITY ASSURANCE: . bl

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books

are controlled. All others are for Reference Only!



MPI 17-303 C
05 NOVEMBER, 97
PAGE 12 OF 13

TEST DATA SHEET 3

(Paragraph 4.1)

" TEST SETUP Verified: %/l @4/ Lg

SIGNATURE
MEASURED AFTER C25 |
STEP TEST
MEASURED SOLDERED IN PLACE PAsS/FAIL
AZE1, AJE2 Voltage | AZE1==abd= -2.04V | AZEl=_ “»09 v N/A
Check A2E2= _ .e=\an. (.69 V | A2E2= [0 A\
12 | Calculate Percent ** o v o
to Difference By ABS 2K 20 % 2 / % N/A
15 ((Eq-Ep)Ep) X 100
*
Is % Difference less K Yes —"X— Yes ,D@_ ss
15,19 | RecordC25 Value | C25=____ 4 #s~ pF|C2s=__ 1.8  pF| WA
21 | Decade Box Setting N/A A0 Ohms N/A
Minimize Voltage N/A - « OH2 v N/A
22 Record R2 Value N/A R2= Ohms N/A
Ss//0

* REQUIREMENT = YES = PASS

* * WHERE E, IS THE LARGER AND E, IS THE SMALLER OF THE MEASURED VOLTAGES.

© UNITPART No, /3‘44360~/ A

SHOP ORDERNO.: L(3/6/4

TEST ENGINEER: %/’ %ﬂ/

cwnsrasenscn. 7] LT/ B

UNIT SERIAL NO.:

Pe~ funced  3/23/1¢

/“ﬁa/

r"\‘ﬂvﬂ*«*\cu;ﬂ on M:; Pase
ns {049&/' v-JJ S;c_ “QY*'

Proe,

Tecunician: VY %«Aéx,éae

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document" in red, and placed in Area MPI Books,

are controlled. All others are for Reference Only!
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MPI17-303 C
05 NOVEMBER, 97
PAGE 12 OF 13

TEST DATA SHEET 3

"TEST SETUP Verified: MJ

SIGNATURE
' MEAsiIRED AFTERC25 |
STEP TEST ME
ASURED SOLDERED IN PLACE PASS/FAIL
AZE1, A2E2 Voltage | AZE1==7/ 4 VA= =.93Y v N/A
Check ’ A2E2= /.o vi|azE= 1,09 vy
12 | Calculate Percent ** 0 o
to | Difference By ABS L3 % / -3 7 N/A
s ((Ea-Ep)/Ea) X 100
- *
Is % Difference less ———X—‘ Yes. ———L Yes ]D
| Than 25% : : No | No - 445
15,19 | Record C25 Value = | C25= 7ZF ~ pF | C25= 2.3 pF N/A
21 | Decade Box Setting N/A 5004 Ohms N/A
Minimize Voltage N/A - £ mV N/A
22 | Record R2 Value N/A R2=___S{|(® Ohms N/A

* REQUIREMENT = YES = PASS

* * WHERE E, IS THE LARGER AND E, IS THE SMALLER OF THE MEASURED VOLTAGES.

UNITPARTNo. [SU L SEO—/ ' ' UNIT SERIAL NO.:. B@"/

SHOP ORDER No.: £/ 5767 %

TEST ENGINEER: %ﬁ%ﬂ/
™
e 259

QUALITY ASSURANCE:

pate:_ 2. 25.7 % TECHNICIAN: 2 et %A/(\

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document" in red, and placed in Area MPI Books,
are controlled. All others are for Reference Only!




MPI 17-303 C
05 NOVEMBER, 97
PAGE 13 OF 13

TEST DATA SHEET 4
~ (Paragraph4.1)
STEP TEST  MEASURED EXPECTED PASS/FAIL
25 Voltage Measurement A2El=_ =140 v N/A N/A
' A2E2= 1) . 1R \
Sum: 099 \" 5
28 | Voltage Measurement AZEl=_ /. 2/ v N/A N/A
' A2F2= U7 \'
Sum: %% \'
29 a) +15v voltage /370 \% +15v+0.1v
+15v current SR mA 600 mA max &
-15v voltage ~(50 \'/ -15v+0.1v 35
-15v current -<$h. e mA 100 mA max
b) 57.290344GHZ 9. dBm 18.5dBm + 1.5dB
RF output - . 4lq‘ ! 9«.55
c) 6.87GHzRFoutput | - {12 dBm 12dBm + 2.0dB : p@g
UNITPARTNo. (3494360 -/ SHOP ORDERNO.: &/ 3/ 6%
UNIT SERIAL NO.: Fo4  TEST ENGINEER: —ZZL A CE/ /\,0 _
pate: £ /L X QUALITY ASSURANCE: 'R 17 98 @ %WL\

Qe e 3318,
IAP”""“":‘”\ o -l-(«;.s pae. ro /DKQ-C./‘ Vﬂvll.c‘ See.

Next page.

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,
. are controlled. All others are for Reference Only!



MPI 17-303 C
05 NOVEMBER, 97
PAGE 13 OF 13

TEST DATA SHEET 4
~ (Paragraph 4.1)
STEP TEST MEASURED EXPECTED | PASS/FAIL
25 | Voltage Measurement A2El=_ 03¢ v N/A N/A
' A2E2=  LL.SK \Y
Sum: 060 \'s b
28 | Voltage Measurement | AZE1"—= 813 v N/A N/A
A2E2= | 4g \Y%
Sum: 063 \'
29 a) +15vvoltage +!5.0 \Y% +15v+0.1v
+15v current 51, mA 600 mA max
-15v voltage ~($.0 A" -15v+0.1v pq,ss
-15v current -s$M. 4 mA 100 mA max
b) 57.290344GHZ 9.2 dBm 18.5dBm + 1.5dB p
RF output » , v5S
¢) 6.87GHzRFoutput [ 8.2 dBm | . 12dBm+2.0dB. Poy
UNITPARTNoO. /3 98360 —! SHOP ORDERNo.: Y &Y
UNIT SERIAL NO.: 24 TEST ENGINEER:_* @gﬁ
.
DATE: 323,27 ¢ QUALITY ASSURANCE: & w?

AEROJET PROPRIETARY DOCUMENT

On-line documents & documents stamped "Controlled Document” in red, and placed in Area MPI Books,
.are controlled. All others are for Reference Only!
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SHE
Gy : e T
6B R
TEST DATA SHEET #/(Sheet 1 of 4)
_M Functional Testing (Paragraph 4.2.1
A -
~Fest-Setapveried. i PRE - reintendal CP 7
Paragraph 4.2.1.3, Functional Testing: :
Step _ Test | Expected | Measured | Pass/Fail
1 Potential Difference from + 15 V RTN to:
PLO Base Plate <1.0 Vac 005 Pars,
Spectrum Analyzer < 1.0Vac 008 ‘Da»s;
Frequency Counter Chassis < 1.0 Vac ooy Pass
Power Meter Chassis < 1.0 Vac /———_—mﬁ\ p«sS \
2 Presure = eemtorr— .
s e
5 | Thermal couple readings TC1=22%2°C  1GCl=_216%~C | ‘&;
TC2=_22.9°C°C N/A
TC3=_%2l. D N/A
6 |DROL/A ~V 0 4 / 7| DROUA=057 V Pags
PLOL/A <1¥p . ] | PLOLA=_0ud V Pass
Is PLO locked? Yes Yes _,X__ Pr
. ' No_____ g -
0002 64ln
7 PLO Frequency . 57.290344 GHz + 200.1Hz— | Freq. a}ﬁaﬁl_ézLGHz Pass
PLO Power 17 to 20 dBm P=_/9.5 dBm Pass
8 Input Voltage and Current
VM1 Voltage +15+0.1V VMl=_#4850 ¥V Frss
VM2 Voltage -15+0.1V VM2=_ =50V Ay
IM1 Current 600 mA max. Mi=_S27 mA Prse
IM2 Current 100 mA max. M2=__£2.¢ mA Pass
DRO L/A Voltage «¥-p 4 7| DROUVA=_£2 iV Pess
PLO L/A Voltage <PV o 4 V| PLOUA=_47_=V Pass
12 | RF Output Power and 17t020dBm . o1/ P = =_(735 dBm Fess
Frequency 57.290344 GHZ 2004l | Freq.= _£2. 270332 §45 Gz Foss:
Baseplate Temp. (TC1) "~ TC1=22#2°C TCi=_22.9 °C frss
13 | Frequency vs. Voltage
+15 V Supplies +15.2 2005V +Voltage = 1/5:20_V Pass
1523005V . g] Volage= —£-10 V Pess
57.200344 GHz £2004Hs | Freq.= £2.270 133 %< GHz | /fags
) 171020 dBm P=_[25 dBm Pass
% Recond &LA ét(/ rp r‘éf)ér-...,‘..,g fes/ cider Usconma.

AV FE [N

SAF



SHEE UT
 egh
TEST DATA SHEET & (Sheet 2 of 4)
Functional Testing (Paragraph 4.2.1)
‘Paragraph 4.2.1.3 (Cont): L= e it ..4«;4:% AT .
Step | _Test Expected ] Measured - | Pass/Fail
14 | Frequency vs. Voltage )
+15 V Supplies +14.8£005V +Voltage =_£/:¢0 ¥ Puss
-14.8£0.05V 505 c, | ;Voltage = =Y.8) V Py
57.290344 GHf +200kH= | Freq.= 7. 299322 9% ¢ GHz b <
17 1020 dBm P=_{2.5 dBm Phecs
15 { Spurious and Sub =200 4, -90 dBe gc:_ y) /d%S Pese
16 | Power level of 114.58 GHz <-10dBm Powerof 11458 GHz =2
signal -74.6 dBm P“5 S
17 | Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
[Ott2.
2:1 mismatch over 1A N/A Worst Case Power = N/A
: PR dB Peak
18 Operating Temperature TCl=142°C TCl= 3,00 Pag ,
@ 1°C baseplate - TC2= ¢ C. N/A
| . TC3= N : N/A
¢ 0-1v DROL/A=_Ub wV pw;s
0-1v PLOL/A=_ Y4\ mV b...
18 Input Voltage and Current .
VM1 Voltage 415201V VMl=_p1¢.0 V O
VM2 Voltage -15£01V VM2=__-=1¢0 V O
IM1 Current 600 mA max. Ml=__ &7 __mA Pagy
IM2 Current 100 mA max. M2=__ &C mA Pos,
DRO L/A Voltage <P pys ) |DROL/A=_YUE mV Pags
PLO L/A Voltage <IV.p 4/ |PLOLA=__UwV Daes
RF Output Power 17t020dBm . |, Power= X0 dBm ﬁ)us
Frequency 57.290344 GHE + 2064z | Freq.=_€2.290 %4 48 GHz | Pog
Frequency vs. Voltage ' o ‘ »
+15 V Supplies +152+005V +Voltage=_15.2, .V D, "
-15.2+0.05 V.cm2 G_H':Voltage =_=~183 V 9‘“
57.290344 GHZ+200kHz | Freq.=_&)240%1g W4as GHz Prss
17 t020dBm Power=_ 20 __dBm Pess
Frequency vs. Voltage :
+ 15V Supplies +148+005V +Voltage=_+486 V Pugs
1482005V 1o ¢ ),-Voltage = -lag Vv Pass
57.290344 GHE + 200k | Freq.=_&2240 318 3¢ GHz | Pa,
17t020dBm Power=__20 __dBm fasg

A-BE7/3



AE-26758A

21Jan 98

6B A

TEST DATA SHEET ¢(Sheet 3 of 4)

Functional Testing (Paragraph 4.2.1)

LT

Paragraph 4.2.1.3 (Cont): Pre_- Guvronarcatal ‘ ,
Step - Test’ - Expected Measured Pass/Fail -
19 | Spurious and Sub —200 4 -90dBc S Plotks - P k
(Cont) | Power level of 114.58 GHz <-10dBm Powerof tH58-GHz="__:
signal , -7¢ dBm P,L‘5
Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
' N0 Heo
2:1 mismatch over 1A N/A Worst Case Power = NA
A3 aB Pk
21 | Operating Temperature TC1 =44 +2°C TCl= uyy °C P% )
@ +44°C Baseplate TC2= s ! o¢ N/A
- TC3=  ou. &’ ¢ N/A
0-1V DRO L/A =_100_wV Pose
0-1V PLOL/A=_ 23 uV Pess
22 | Input Voltage and Current
VM1 Voltage #1501V VMi=__(5.0 V Pess
VM2 Voltage 1501V {VM2=_—yc0 V P«s .
M1 Current 600 mA max. Mi=__s54/ mA o
M2 Current 100 mA max. IM2=__S5% ¢/ mA Faxs
DRO L/A Voltage <t 04 ( |/ | DROLIA=_L29 iV Pugs
PLO L/A Voltage < 9o 4 (V| PLOLA= 24 wV Pegs
RF Output Power and 17t020dBm . ¢ A Power= _14.4 dBm lass
Frequency - 57.290344 GHz + 200kHs | Freq.= 57 A90 229 s8GHz ,ij
Frequency vs. Voltage
+ 15V Supplies +152+0.05V +Voltage=_ /{83 V o s
1522005V 00n o _{;Voltage =_=/52 V | lﬂe‘_‘
57.290344 GHZ £ 200kHz | Freq.=_£2, 290 332 &GHz | foy
: 171020 dBm . Power=_7¢.4 dBm Pass
Frequency vs. Voltage . . .
+ 15 V Supplies +14.8+0.05V +Voltage=_ /4.4 V Pass
1482005V o] -Voltage=_=%4:4 V Pss
57.290344 GHZ+ 2004Hs | Freq.= $2.24032241GH2 | A,
17t020 dBm Power=_/%:% dBm Pnsg

A-1t 4(/4{
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TEST DATA SHEET §(Sheet 4 of 4)
“Functional Testing (Paragraph 4.2.1)
Lo 107y r
Paragraph 4.2.1.3 (Cont): Drrm Enpdvaments] CPT i
Step | Test ~ Expected - .. Measured Pass/Fail
"-22° | Spurious and Sub -200 /4, -90dBc S Plots fass
(Cont) | Power level of 114.58 GHz <-10dBm Powerof 114.58-CHx =R — p :
signal -6 dBm azs
Load VSWR and Frequency Pulling ‘
2:1 mismatch over 1A | N/A Worst Casellge%:;?_ N/A
2:1 mismatch over 1A N/A Worst Case Power = N/A
0.2 a8 Lk '
i
Shop Or«;lzr No.:__ A1 61 Test Engineer: ._ @Z (/Q
ratia s OO C Ce@@ﬂ g0 ); wR 1B
Unit Serial No.: gy Quality ; >
’ & P .42/ - f

Date: '?,/2) VA4 M 7 4[
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Section 2A: Vibration - F03

Following is the data taken after acceptance level vibration testing for PLO SN F03.

Test Expected Value PostXaxis | PostY axis | PostZ axis
Output Frequency | 57.290344 GHz+ | 57.290327 57.290329 57.290330
‘ 200 kHz GHz GHz GHz
Output Power 18.5dBm+1.5dB |19.13 19.21 19.21

Both the frequency span of 300 Hz and the power difference of 0.08 dB are considered to
be changes not brought about by vibration stresses, but rather from experimental error.

The following pages contain the raw data further describing the test and the results for the

tests on PLO F03.







SHEETO? 7/ 0?54/
. wow N _ZQZLS:_, AE-26758A -

21 Jan 98 )

TEST DATA SHEET 8A
Lignited Functional Test | (Paragraph 4.2.3)
(<]

TW% _ m CPT at Roow Temperodne

fre —Vib rotion
Paragraph 4.2.3.2:
Step Test Required Measurement { Pass/Fail
3  |Potential Difference
From To .
Power Supply RTN Test Platform * <1.0Vac | pd wed 1} /A)t
Power Supply RTN " |Frequency Counter Chassis <10Vac | , 008 VAC Poss
Power Supply RTN Power Meter Chassis <1.0Vac p.ood  UAC Pass
Step Test Expected Measured Pass/Fail
8 Voltage Meter 1 ' : +15+£0.1V +i50 Vv Py
Voltage Meter 2 -15%£0.1V ~I£0 vV Prer
Current Meter 1 600 mA max. — &7 mA Por
Current Mel_:er 2 100 mA max. coeRlrty, _ b mA P
9 Output Frequency 57.200344 GHE 21061z &). 290 329 GUO Lt Pcr
10 Output Power 18.5 dBm +1.5 dB 19 Ml /-

*Ifused. NJ/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each
axis, check potential difference between shaker table and power supply RTN.

i

Shop Order No.: Y 3‘ blS Test Erfgineer: %-//L @-,éﬁg / o
GPCJ‘Q'II;’—; .2 O\ ) < B
Unit Serial No.: £03 Quamy%g@oé ;

Date: u.3.4¢ ‘ B%eg 1%0%\»

A-19.2429



AE-26758A

. , 21Jan 98
TEST DATA SHEET 8
, Limited Functional Test (Paragraph 4.2.3)
Test Setup Verified; /7 M
Sxo ture
Paragraph 4.2.3.2:
Step Test Required | Measurement Pass/Fail
3 {Potential Difference
From To - ;
Power Supply RTN Test Platform * < 1.0 Vac , /(// (g
Power Supply RTN Frequency Counter Chassis <lO0Vac|  ©O9,21/ ;W
Power Supply RTN Power Meter Chassis - <1.0Vac 091,y /
Step Test Expected Measured Pass/Fail
8 Voltage Meter 1 +15£0.1V L[E577 v ¥
Voltage Meter 2 -15£0.1V —NNes V : I
Current Meter 1 600 mA max. 7 ___521_ mA }ﬂ
Current Meter 2 100 mA max. Lolr2Z3mA }ﬂ
9 Output Frequency 57.200344 GHz 100 kHz 57270327 e L2 Y
10 Output Power 18.5dBm 1.5 dB /% 13S0, ¥

*If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each
axis, check potential difference between shaker table and power supply RTN.

.\.>< rr ﬁ)(/j

Shop Order No.: %3 / é / ~>/ Test Encxneer ZM
Unit Serial No.: /%3 Quality Assurance: U L{/ 7/ q%
Date: ?L/ 7/ s DCMC: W 7/ 4%

A-19



AE-26758A

- 21 Jan 98
TEST DATA SHEET 8
. /Limited Functional Test (Paragraph 4.2.3)
Test Setup Verified: / /44*7/ L
Si gngture
Paragraph 4.2.3.2:
Step Test Required | Measurement | Pass/Fail
3 |Potential Difference
From To -
Power Supply RTN Test Platform * < 1.0Vac N /A-'
Power Supply RTN | Frequency Counter Chassis <1.0Vac 2V //
Power Supply RTN Power Meter Chassis < 1.0 Vac Y r
Step Test Expected Measured Pass/Fail
8 Voltage Meter 1 +1520.1V A& Y o
Voltage Meter 2 -15%£0.1V -2V f
Current Meter 1 600 mA max. 5177 ma ; )ﬂ
Current Meter 2 100 mA max. _ b2 mA <
9 Output Frequency 57.290344 GHz +£100 kHz 57.2%° 299 CHZ K
10 Output Power 18.5 dBm +1.5 dB [ 92| P [

* If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-plzi'ce" after each

axis, check potential difference between shaker table and power supply RTN.

Shop Order No.: SLB/é /S/

“y",;tws

Unit Serial No.: FOB

Date:

DCMC:

Test Engineer:

Quality Assurance:

2 UL

\

t
i 7 34 s
ot
=3

Yoo

4/7/14

4/7/?%

A-19



, : AE-26758A
e . 21 Jan 98

TEST DATA SHEET 8
Limited Functional Test (Paragraph 4.2.3)

Test Setup Verified: Z é g'é

Signature
Paragraph 4.2.3.2:
Step Test Required | Measurement | Pass/Fail
3 |Potential Difference - .
From To -
Power Supply RTN Test Platform * <1.0Vac A// ”~
Power Supply RTN Frequency Counter Chassis <1.0Vac L/l )ﬂ
Power Supply RTN Power Meter Chassis <l0Vac| v )ﬂ
Step v Test Expected Measured Pass/Fail
8 Voltage Meter 1 +15£0.1V [907 V e
" Voltage Meter 2 -15201V —/53.93V
Current Meter 1 600 mA max. =/C__mA }ﬂ
Current Meter 2 100 mA max. _$6./7 mA r
9 Output Frequency 57.290344 GHz £100kHz | 57.2%c 320 ¢ sz )’
10 Output Power 18.5 dBm 1.5 dB /02 Vet

*Ifused. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each
axis, check potential difference between shaker table and power supply RTN.

'S xS

Shop Order No.: ‘IL 3/ b!s

/
Unit Serial No.: o3

/2P

Test Engineer: .

d

) 4f1/44
) 7/ 9%

Quality Assurance:

Date: DCMC:

A-19
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_ INTEROFFICE MEMO
AcrROJ=]
TO: D. R. Pines DATE: 08 - Apr -1998
_ ‘ plovibtest3#279.doc
FROM:  R.J. Heffner 170:8611:98#279

SUBJECT: AMSU-A Phase Lock Oscillator (PLO) Acceptance Vibration Testing of P/N
1348360-1, S/N’s FO3 and F04

COPIES TO:  D. F. Brown, R. V. Hauerwaas, L.T. Paliwoda, P. K. Patel, S. W. Reynolds,
D.L. Tran, Writer, File R ,

1

REFERENCES: . ; ' i -
1. “Advanced Microwave Sounding Unit (AMSU-A) Phase Lock Oscillator
Qualification/Acceptance Vibration Testing Procedure”, Rev. 3, 0C-426,
March 1998. ' '
2. "PLO Assembly”, Dwg. 1348360.
~ 3. “Receiver Assembly A1-1", Dwg. 1356429.
4. “Shelf Assy, RF, Lower”, Dwg. 1331555.
5. “AMSU-A Phase Lock Oscillator (PLO) Acceptance Vibration Testing of
P/N 1348360-1, S/N F02”, IOM 170:8611:#1291, 9 Dec. 1997.
6. “Advanced Microwave Sounding Unit (AMSU-A) Phase Lock Oscillator,
P/N 1348360-1, S/N F03, Mfg. S/O 431615.
7. “Environmental Requirements AMSU-A Instrument Components”, AE-
26578B, 16 March 1995.
8. “Advanced Microwave Sounding Unit (AMSU-A) Phase Lock Oscillator,
P/N 1348360-1, S/N F04, Mfg. S/O 431618.
PURPOSE

The purpose of this memo is to present a summary of the acceptance level vibration testing
performed on the AMSU-A P/N 1348360-1 S/N’s FO3 and F04 PLO’s on April 7, 1998.

SUMMARY
The AMSU-A P/N 1348360-1 S/N's F03 and F04 PLOs were successfully tested to
acceptance level component random vibration loads per the Ref. 1 procedure. Test level was

at 13.6 Grms. Before and after each axis of random vibration, low level sine sweeps were run
to verify structural integrity of the component assembly. In addition, an electrical functional test

98%23279.doc



was performed, successfully, after each random vibration test axis. Maximum response of the
single triaxial response accelerometer mounted on the PLL/TCXO Assembly occurred for (1)
S/N FO3 at the METSAT Y-Axis test, with Y-Axis response of 47.303 Grms, and (2) . Maximur.~ -
peak 3c load, for the METSAT Y-Axis test at 1* f, of approximately 1026 Hz is estimated av
56.9¢g."

RESULTS

The Ref. 2 S/N F03 instrument was mounted per Ref. 1, Figure 5, “Test Fixture Axis
Orientation”. Using METSAT orientation, the X-Axis was tested first, with a 0.25 g 20-2000
Hz pre-random sine sweep, the 13.6 Grms random, and a 0.25 g 20-2000 Hz post-random
sine sweep all run, followed by an electrical functional test. Subsequently, Z-Axis and Y-Axis
test sequences were also run. The same sequence of tests was run for Ref. 2 S/N f04. In all
instances the pre-random and post-random sine sweeps showed no changes in the frequency
responses before and after the random tests. Of greater significance, each electrical function
test, run after each test axis vibration sequence, was successful.

Table 1 summarizes the responses recorded per the control accelerometer and the triaxial
response accelerometer for S/N F03. Listed are total Grms responses along with an estimate
of the peak 3g response at 1% resonance, determined per half-power point method. Table 2
summarizes the same information for S/N F04.

The results of Table 1 compare to the Ref. 5, Table 1 values. However, there are som~ .

differences, which are probably due to (1) different units, and (2) different locations of the .-
response accelerometers (see Ref. 1 and 5). For S/N F01, the response accelerometer was
mounted on the +Sun side of the upper PLO assembly (on the PLL assembly). For S/N F0Z2,
the response accelerometer was moved to the +Velocity side of the upper PLO (PLL)
assembly. The difference in stiffness of the mounts may have contributed to the response
differences.

Note that this test continued 'using #6 mounting screws attaching the unit to the fixture adapter

plate (see Ref. 5 discussion).

Table 1 Analysis of S/IN FO3 Random Vibration Data

98%23279.doc



X-Axis Test

1st fn

Total 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peak(d's
' Grms Hz Hz g2/Hz Grms During Test
Control 13.590
X-Response  18.456 864 903 0.51 4.46 13.4
Y-Response 10.292 886 931 1.0 6.71 20.1
Z-Response 9.652 886 920 0.21 2.67 8.0
Z-Axis Test
Total 1stfn 1stfn 1st Peak st Total  Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
‘ Grms Hz Hz g2/Hz ‘Grms  During Test
Control 13.533 ,
X-Response  13.898 1055 1079 1.75 6.48 19.4
Y-Response 7.147 1056 1088 0.72 4.8 14.4
Z-Response  30.320 1035 1068 2.1 8.32 25.0
Y-Axis Test
" Total 1st fn 1st fn 1st Peak 1st Total  Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.521
X-Response  21.303 1027 1054 4.0 10.39 31.2
Y-Response  44.408 1022 1054 6.0 13.86 41.6
Z-Response  10.896 1022 1054 0.49 3.96 11.9
Table 2 Analysis of S/N FO4 Random Vibration Data
X-Axis Test
Total 1stfn 1stin 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.513
X-Response  21.552 875 894 0.60 3.38 10.1
Y-Response 11.190 881 914 2.0 8.12 24.4
Z-Response  16.889 891 914 0.11 1.59 4.8

98%23279.doc




Z-Axis Test

Total - 1stfn 1st fn 1st Peak 1st Total Estimated

Accel. No.  Response f(low) f(high) Resonance Resonance Peak g's
Grms Hz Hz g2/Hz Grms During Test
Control 13.552
X-Response ~ 15.001 1038 1064 1.7 - 6.65 19.9
Y-Response 7.591 1041 1064 1.15 5.14 15.4
1Z-Response 31.371 1035 1068 - 2.05 8.22 - 247
Y-Axis Test -
Total 1stfn 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peak g's
Grms Hz Hz g2/Hz Grms During Test
Control 13.522 .
X-Response 21 257 1003 1041 5.2 14.06 42.2
Y-Response ~ 47.303 1011 1041 12 18.97 56.9
Z-Response 6.285 1041 1101 0.13 2.79 8.4

Figures 1-3 are S/N F03 plots of the in-axis responses for random vibration for the PLO for
each of the thiee test axes. A complete set of vibration data, including all sine sweep data, is
included with the Ref. 6 shop order. Figures 4-6 are SIN F04 plots of the in-axis responses for
random vibration for the PLO for each of the three test axes. A complete set of vibration data,
including all sine sweep data, is included with the Ref. 8 shop order.

CONCLUSIONS and RECOMMENDATIONS

It is concluded that the S/N F03 and S/N FO4 P/N 1348360-1 PLO’s successfully passed the
Ref. 7 AMSU-A Instrument Component Random Vibration Tests.

R Y Mol laons
R.J Hiffner
Mechanical Design and Analysis

FILES: PC My Documents/amsua2lp|ovibtest3#274.doc
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Assembly Part No. /3 Li 33é0

Serial No. Fo Lll
Shop Order %%‘*’g
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AMSU-A Y%y
EOS/METSAT PLO
QUALIFICATION/ACCEPTANCE RANDOM VIBRATION TEST
DATA SHEET 1 (DS1)
TEST EQUIPMENT LOG _
ITEM Manufacturer Model/ Aerojet Calibration | Calibration
Part No. Inventory No | Date Due Date
Gen Rad Vib Control - | S¢q o) 4550 65653 |1/3/ 75| §3/96
Shaker Amplifier UnN Ho b+ Z. 5RP3 A 154715~ '9)//57/ 95 |5/ /% g5
Tape Recorder Me+trum RSRS/v | 59Yys™ 5777/ 97 | & 7 G
Charge Amplifier Endeyed 277548 | 434339 | 1)is7 57 /iy
Charge Amplifier /" i VL3 434D Yok 5 VAR
Charge Amplifier /l al TY34Y3H4T | /a9 /5 7| 4/29/5
Charge Amplifier I Il S Y34 | [f27/9 7 7rY
Charge Amplifier " /1 HSY3HL | i)25/97 | ©ja9 /o5
Charge Amplifier 1 il A Y3Y3| 1)xs] 97 | ©/2%/ 7%
Accelerometer Endevco XX/ Am Léﬁbﬁ?é‘/ 5/ / / 77 5/) 55
Accelerometer /{ /1 Atdl DH3 | 1/577 e
Accelerometer i " Lol 64s™ | 4/ 25757 €/ V781
~elerometer Il 35 Leo7813 | /%47 | 1y 97
__selerometer /! TR |Lebbod (577 |5/i/98
Accelerometer H GETHMI | L LOCSL S/7/97 | ST 7/ 9%
Vb Monitor Limiter | (AN hebhtZ | BM 3| 54742 | 1773/ 558 1173/ 7
Vib Monitor Limiter Uwhoh1Z /7 54 7yt f'/ 13557 Yr>/sF
Fixture [ e 2579 BHIRSEF | K jg-
Fixture AL § 45269 | Ai4/35855 L’///? ~
ﬁzng Lene) W C006 3 \LS67948] Hoojgs | Ghao] 75

Signature/Date
Engineer: ___ AL j ﬁ“-d————\ %A“ 5
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Quality Control:
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Operator:
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TEST DATA SHEET (DS2) &
ACCELEROMETER AXIS VS. DATA 8 %

CHANNEL LOG &g\ 9// 7/ v

SHOP ORDER NUMBER H43161S
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09:40:02
07-Apr-1998
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Sweep Number: 1.00 Elapsed Time: 000:03:18 Remaining Time: 000:00:01
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz
Compression. 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 '
A
g’l
7
20 100 1000 2000
Log Frequency (Hz)
AMSU PLO S/O 431615,P/N 1348360-1 G [ 1 %
PREX SINESWEEP SN F03 METSAT fENG)

Sine Test Name: AMSU_A2.tmp
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Remaining Time: 000:00:01
~ Test Range: 20.000, 2000.000 Hz

Points Per Sweep: 450

2000

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc
Auxiliary
Fundamental
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20 100 1000
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APR 07 1998 X AXIS
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07-Apr-1998 PRE X SINE SWEEP S/N FO3 METSAT @7@ ')
Sine Test Name: AMSU_A2.tmp -



Remaining Time: 000:00:01
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional ‘
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 4
Fundamental
10
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15} A
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09:39:47 AMSU PLO S/O 431615,P/N 1348360-1 8
07-Apr-1998 PRE X SINE SWEEP S/N F03 METSAT (A ;ez
Sine Test Name: AMSU_A2.tmp \2)%



Remaining Time: 000:00:01
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 508. mcyc Points Per Sweep: 450
Augxiliary 3
Fundamental
10
1
f
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I
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PRE X SINE SWEEP S/N F03 METSAT ‘ 7 @.93

07-Apr-1998
Sine Test Name: AMSU_A2.tmp



100

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min
Compression: 90%

Elapsed Time: 000:03:18
Filter Type: Proportional -
Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:01
Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450
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Ch2/Ch1
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09:38:45
Tue Apr 07 1998
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20 100
Log Frequency (Hz)
AMSU PLO S/O 431615,P/N 1348360-1

PRE X SINE SWEEP S/N FO3
Sine Data Review Name: AMSU_A2.tmp
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Elapsed Time: 000:03:18 Remaining Time: 000:00:01
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100_Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H({f) Magnitude
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Sine Data Review Name: AMSU_A2.tmp



Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:18
Filter Type: Proportional

Remaining Time: 000:00:01
Test Range: 20.000, 2000.000 Hz

100__Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sine Version 4.6.0 Test File Listing

/usr/home/vcs/sine/test /AMSU_A2
Tue Apr 07 1998 09:25:09

"File Name:
Current Date:

CONTROL PARAMETERS :

DURATION -

Type: Sweeps

Sweeps: 1.00

Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -

Control Spectrum: Average

Filter Type: Proportional

Filter Specification: Fundamental 80.00 %, RMS 509. mcyc
EQUALIZATION -

Test Level: 0.00 4B
OPERATION MODE -

Manual Operation: Enable
STARTUP/SHUTDOWN - ‘

Startup Rate: 10.00 dB/sec

Shutdown Rate: 20.00 dB/sec

Level Increment: 0.10 4B
COMPRESSION PARAMETERS -

"Manual Override: Enable

Record Manual Changes: Disable
SWEEP PARAMETERS -

Manual Sweep Start: No

Sweep Mode: Log

Sweep Rate Definition: 100%50%25%

Sweep Rate 1: 2.0000 Oct/min

Sweep Rate 2: 1.0000 Oct/min

Sweep Rate 3: 0.5000 Oct/min ,

Sweep Duration (hhh:mm:ss): 000:03:19

Manual Override: Enable

Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)

1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Frequency Type Value -Alarm +Alarm -Abort +Abort
Numbexr (Hz) (Units) (dB) (dB) (dB) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20 20
REFERENCE PARAMETERS -
Minimum Frequency: 20.000 Hz
Maximum Frequency: 2000.000 Hz
Transducer Crossover: 20.000 Hz
Crossover Range: 10.000 %
Frequency Points: 450.000
Box Tolerance: Disable
IMPORT REFERENCE -
Import: Off
SPECTRUM DYNAMIC LIMITS -
Acceleration Range: 0.000 dB
Minimum Acceleration (0-pk): 0.250 ¢
Maximum Acceleration {0-pk): 0.250 g
Maximum Velocity (0-pk): 0.768 in/s
Maximum Displacement (pk-pk): 0.012 in
SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency: 20.00 Hz
Maximum Freguency: 2000.00 Hz




Enable for Manual Mode:

Reference CSL Threshold:

CSL Count Threshold:
LOOP CHECK -

Noise Threshold:

Fregquency:

Maximum Drive:

Pause after Loop Check:
DRIVE SIGNAL -

Maximum Drive:

Attenuated Output Delay:

CHANNEL TABLE:

Channel Channel Loop Sensi

Yes
20.00 dB
5

30.00 mV RMS
100.00 Hz
100.00 mV RMS

No

10.00 Vpeak
0.00 Seconds

tivity Input Transducer

Control

0.00

Number Type Check (mV/Units) Coupling Type
1 Control Yes 100.00 Nulled DC Acceler g
2 Auxiliary No 10.00 Nulled DC Acceler g
3 Auxiliary No 10.00 Nulled DC Acceler g
4 Auxiliary No 10.00 Nulled DC Acceler g
(Continued for Labels...) ’
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1
1. Control Yes 100.00 CONTROL
2 ‘Auxiliary No 10.00 X BAXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS
(12 Inactive Channels)
TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: No
H(f) Response Reference Label
Pair Channel Channel -~ -
1 2 1 2 /CONTROL
2 3 1 2 /CONTROL
3 4 1 3/ CONTROL
4 5 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU _ PLO S/0 431615,P/N 1348360-1
Title 2: PRE X SINE SWE
List Only Text - :
Title 3:

Prompt before Test:
Data Storage -

Storage Mode:
Message Log -

Log Mode:
Printing -

Automatic Plot:

REMOTE COMMUNICATION TABLE:

Enable Remote Communication:

SHAKER LIMITS:
Enable Shaker Limits:

End of Sine Test List

EP S/N FO03

Yes
Off
Off

Off

No

- Label 2

Profile
Units Weighting Number

Measurement
Process

Fundamental
Fundamental
Fundamental

‘Pundamental
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min
Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450
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POST X SINE SWEEP S/N F03 METSAT 225/

Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00 Elapsed Time: 000:03:19 ' Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional : Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Augxiliary 2
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Sine Test Name: AMSU_A2.tmp @



Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
10
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07-Apr-1998
Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional : Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 4
Fundamental
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Sine Test Name: AMSU_A2.tmp
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Elapsed Time: 000:03:19

Sweep Number: 1.00
Filter Type: Proportional

Sweep Rate 1: 2.000 oct/min

Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450

Compression: 90%
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Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sine Test Name: AMSU_A2.tmp
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Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Propottional Test Range: 20.000, 2000.000 Hz
Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
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Sine Test Name: AMSU_A2.tmp ,(%



-

File Name:
Current Date:

( JONTROL PARAMETERS:
' DURATION -
Type:
Sweeps:
Test Time (hhh:mm:ss):
CONTROL STRATEGY -
Control Spectrum:
Filter Type:
Filter Specification:
EQUALIZATION -
Test Level:
OPERATION MODE -
Manual Operation:
STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

- Sine Version 4.6.0 Test File Listing

AMSU_A2
Tue Apr 07 1998 10:13:22

Sweeps
1.00
000:03:19

Average

Proportional
Fundamental

80.00 %, RMS 509. mcyc
0.00 dB
Enable

10.00 dB/sec
20.00 dB/sec

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -
Manual Override: Enable
Record Manual Changes: Disable
SWEEP PARAMETERS -
Manual Sweep Start: No
Sweep Mode: Log
Sweep Rate Definition: 100%50%25%
Sweep Rate 1: 2.0000 Oct/min
Sweep Rate 2: 1.0000 Oct/min
Sweep Rate 3: 0.5000 Oc¢t/min v
- Sweep Duration (hhh:mm:ss): 000:03:19
( Manual Override: Enable
’ Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency . Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in

Segment Frequency Type Value -Alarm +Alarm —-Abort
Number (Hz) (Units) (aB) (dB) (dB)
1 2000 Acceleration 0.25 -1.5 1.5 ~-20
REFERENCE PARAMETERS -
Minimum Frequency: 20.000 Hz
Maximum Frequency: 2000.000 Hz
Transducer Crossover: 20.000 Hz
Crossover Range: 10.000 %
Frequency Points: 450.000
Box Tolerance: Disable
IMPORT REFERENCE -
Import: Off
SPECTRUM DYNAMIC LIMITS -
Acceleration Range: 0.000 aB
Minimum Acceleration (0-pk): 0.250 ¢
Maximum Acceleration (0-pk): 0.250 g
Maximum Velocity (0-pk): 0.768 in/s
Maximum Displacement (pk-pk): 0.012 in
{ *y
\_ .AFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz

+Abort
(dB)
20



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5

LOOP CHECK - y
Noise Threshold: 30.00 mvV RMS Fne
Frequency: 100.00 Hz
Maximum Drive: 100.00 mV RMS
Pause after Loop Check: No

DRIVE SIGNAL -
Maximum Drive:
Attenuated Output Delay:

10.00 Vpeak
0.00 Seconds

CHANNEL TABLE:

Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units). Coupling Type Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
-2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
(Continued for Labels...) )
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1. Control Yes 100.00 CONTROL
2 " Auxiliary No 10.00 X AXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS
(12 Inactive Channels)
TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: Yes
H(f) Response Reference Label
Pair Channel Channel — e 5
1 2 ' 1 2 /CONTROL
2 3 1 3 /CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431615,P/N 1348360-1

S/N F03 METSAT

Title 2: POST X SINE SWEEP
List Only Text -

Title 3:

Prompt before Test: Yes
Data Storage -

Storage Mode: Off
Message Log -

Log Mode: Off
Printing -

Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List




Contro}
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Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
10
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J \
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Log Frequency (Hz) '
AMSU PLO S/O 431615,P/N 1348360-1 (ENGY \q{ ﬁ
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Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00 Elapsed Time: 000:03:19 " Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional ‘ Test Range: 20.000, 2000.000 Hz
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 2
Fundamental
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07-Apr-1998
Sine Test Name: AMSU_A2.tmp



Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
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Sweep Number: 1.00 Elapsed Time: 000:03:19 "~ Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional ' Test Range: 20,000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 '
Auxiliary 4
Fundamental
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Log V
Acceleration 0.1 :
g (0-pk)
0.01
0.001
0.0001 . ’ _
20 100 ' 1000 2000
Log Frequency (Hz)
% Y AXIS
13:06:23 ' AMSU PLO $S/O 431615,P/N 1348360-1 »
07-Apr-1998 PRE Y SINE SWEEP S/N F03 METSAT En. 0'1
Sine Test Name: AMSU_A2.imp 2;95; %
4



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
H(fy Magnitude
Ch2/Ch1
10 _
f—
\ I\
\ AR
NN | ™
ZAE==
P 1]
7 ¥
i \l
Log = ¥
0.1 Y N A
Ratio 5 [\ PP N ‘ 7 v-""u‘ﬁl ¥
p——
W"‘V V\WVMWW
0.01
0.001
0.0001 _
20 100 1000 2000
Log Frequency (Hz)
: z
> 2/CONTROL
13:06:41 AMSU PLO S/O 431615,P/N 1348360-1 R\ ©
07-Apr-1998 PREY SINE SWEEP S/N F03 METSAT <sl
Sine Test Name: AMSU_A2.tmp by



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Filter Type: Proportional - Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H({fy Magnitude
Ch3/Ch1
10
A
AN
| LU
TN
/ \
A /
Log I\ /’
' 0.1 I \ o
Ratio ~TWY A - :
— T\ | M{"" B A Lavilv| " N _
WM_ ,I Bl \ULV
0.01
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz)
13:06:47 AMSU PLO /0 431615,P/N 1348360-1
07-Apr-1998 PREY SINE SWEEP S/N F03 METSAT
Sine Test Name: AMSU_A2.tmp

3/CONTROL



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
- Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H({f) Magnitude
Ch4/Ch1
10 — N
=i
| / \
1/ \A
A \ Y ‘\/\\
' [ ||/
Log
0.1 »
Ratio :
0.01
0.001
K1 BaKE -
. ' :
7L
- 0.0001
20 v 100 1000 2000
Log Frequency (Hz)
e ;
» 4/ CONTROL
13:06:52 AMSU PLO S/O 431615,P/N 1348360-1 /END)
07-Apr-1998 PREY SINE SWEEP S/N FO3 METSAT 61
Sine Test Name: AMSU_A2.tmp



Sine Version 4.6.0 Test File Listing

File Name: AMSU_A2
Current Date: Tue Apr 07 1998 12:58:32
CONTROL PARAMETERS:
DURATION -
Type: Sweeps
Sweeps: 1.00
Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -
Control Spectrum: Average
Filter Type: Proportional

Filter Specification:
EQUALIZATION -

Test Level:
OPERATION MODE -

Manual Operation:
STARTUP/SHUTDOWN -

Startup Rate:

Shutdown Rate:

Level Increment:
COMPRESSION PARAMETERS -

Manual Override:

Record Manual Changes:
SWEEP PARAMETERS -

Manual Sweep Start:

Sweep Mode:

Sweep Rate Definition:

Sweep Rate 1:

Sweep Rate 2:

Fundamental 80.00 %, RMS 509. mcyc

0.00 dB

Enable

10.00 dB/sec
20.00 dB/sec
0.10 4B

Enable
Disable

No
Log

100%50%25%
2.0000 Oct/min
1.0000 Oct/min

Sweep Rate 3: 0.5000 Oct/min
Sweep Duration (hhh:mm:ss): 000:03:19
Manual Override: Enable -
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in

Segment Frequency Type
Number (Hz)
1 2000 Acceleration

REFERENCE PARAMETERS -
Minimum Frequency:
Maximum Frequency:
Transducer Crossover:
Crossover Range:
Frequency Points:
Box Tolerance:
IMPORT REFERENCE -
Import: »
SPECTRUM DYNAMIC LIMITS -
Acceleration Range:
Minimum Acceleration (0-pk):
Maximum Acceleration (0-pk):
Maximum Velocity (0-pk):
Maximum Displacement (pk-pk):

SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency:
Maximum Frequency:

Value
(Units)
0.25

20.000
2000.000
20.000
10.000
450.000
Disable

Off

0.000
0.250
0.250
0.768
0.012

-Alarm +Alarm -Abort +Abort

(dB) (ag) (dB)
-1.5 1.5 -20

Hz
Hz
Hz
%

dB

in/s
in

20.00 Hz
2000.00 Hz




Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mV RMS
Frequency: 100.00 Hz ' : ]
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -~
Maximum Drive: 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Type - Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 "Nulled DC Acceler g Fundamental
(Continued for Labels...) :
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1. Label 2
1 Control Yes 100.00 CONTROL
2 Auxiliary No 10.00 X AXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: Yes
H(L) Response Reference Label
Pair Channel Channel
1 2 1 2/CONTROL
2 3 1 3/CONTROL - )
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431615,P/N 1348360-1
Title 2: PRE Y SINE SWEEP S/N FO03 METSAT
List Only Text -
Title 3:
Prompt before Test: ~ Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing -
Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: , No

End of Sine Test List
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Rahdom Version 3.6.0 Test ij;‘Listing

File Name: PLO
/ Tue Apr 07 1998 09 :00:57

. Current Date:

i 'ONTROL PARAMETERS:
' DURATION -~ ,
. Test Time (hhh:mm:
CONTROL STRATEGY -
Degrees of Freedom:
Control ‘Spectrum:
Output Window:
OPERATION MODE - .
Manual_Operatlon:
EQUALIZATION -
Start Level:
Initial Test Level: R
Time at Initial Level: '~
Prestored Drive: >
STARTUP/SHUTDOWN -
Startup Rate:
Time to Full Level: =
Level Increment: L
Reset Measurement Average:.
Shutdown Rate: '

REFERENCE TABLE:

Break Frequency Value
Point (Hz) (g2/Hz)
1
2 20 0.04
3 80 0.16
4 500 0.16
5 2000 . 0.04
6

TEST BANDWIDTH -~
Minimum Frequency: .
Maximum Frequency:
Frequency Lines:
Frequency Resolution:
SPECTRUM DYNAMIC LIMITS -
Overall RMS:

Maximum Acceleration (0-pk):

Maximum Velocity (0-pk):

Maximum Displacement (0-pk):

IMPORT REFERENCE -
Import:

SAFETY PARAMETERS:

ALARM/ABORTS -

RMS Alarm: T
RMS Abort: o
RMS Abort DOF:
Control Signal Loss:

Spectral Lines Allowed Out -
Alarm Lines:

Abort Lines:

Active Conditions -
Minimum Frequency:
Maximum Frequency:
Level:

Enable for Manual Operatlon:

LOOP CHECK -
Noise Threshold:
Maximum Drive:
Pause after Loop Check:

066:01:06

200
Average .
Kaiser-Bessel = .

Erlable LA Dt

-18.0 ds
-18.0 aB
off -
off

20.0 dB/sec
60.0 sec
2.0 ap’

Yes ..

20.0 dB/sec

Slope ;Alarm +Alarm -Abort
(dB/oct)

_(as) (dB) - (dB)
3 -3 3 -6

~3

20.00 Hz
2000.00 Hz
' 400.00 Lines
5.00 Hz

13.58 g RMS
40.73 ¢
12.86 in/s
0.05 in

Off

21.9 g
31.0 ¢

8
Standard

60 Lines
100 Lines

20.0 Hz
2000.0 Hz
-12.0 4B
Yes

100.0 mV RMS
300.0 mvV RMS
No

+Abort
(dB)
6



DRIVE SIGNAL -.
Drive Clipping:

CHANNEL TABLE:

Off

Channel Channel Loop Sensitivity Input Transducer Control
Jumber Type Check (mV/Units) Coupling Type Units Weighting Number
1 Control Yes 10.00 Null DC Acceler g 0.00
2 Auxiliary No 10.00 Null DC Acceler g
3 Auxiliary No 10.00 Null DC Acceler g
4 Auxiliary No 10.00 Null DC Acceler g
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mvV/Units) Label 1 Label 2
1 Control Yes 10.00 CONTROL .
2 Auxiliary No 10.00 UNIT X AXIS
3 Auxiliary No 10.00 UNIT Z AXIS
4 Auxiliary No 10.00 UNIT Y AXIS
(12 Inactive Channels)
TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: No
H(f) Response Reference Label
Pair Channel Channel ]
.1 3 2 3 /CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION

Display Text -
Title 1: AMSU
Title 2: X AXIS TEST

List Only Text -

Title 3:

PHASE LOCK OSCILLATOR S/O 431618,S5/0431615

S/N F04,F03 P/N 1348360-1, 1348360

Prompt before Test: Yes
Data Storage -
Mode: Off
Message Log -
Mode: Off
Printing -
Automatic Plot: Off
LEVEL SCHEDULE:
Enable Level Schedule: No
REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No
SHAKER LIMITS:
Enable Shaker Limits: No

End of Random Test

Profile RMS A -

(Units;



100
Control
10
1
Log
gZ/HZ 0.1
DOF 200
RMS:
13.533 ¢ 0.01
0.001
0.0001
11:27:33
07-Apr-1998

Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
................................. _/———/-'\,/\/\/\__\/-—\ \f\/\/k
............ NPV g e
S S P v i i s o '%'\'law
20 100 1000 2000
Log Frequency (Hz)

AMSU  PHASE LOCK OSCILLATOR S/0 431618,5/0431615
ZAXISTEST  S/N F04,FO3 P/N 1348360-1, 1348360 METSAT

Test Name: PLO.tmp
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Test Level: 0.000 dB Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Off - Resolution: 5.000 Hz
100
Augxiliary
Chan. 3
10
[
, .
| [
f—H
- - N
g |ttt —~ ’V\/AV'L Aro advaad) A Al
g2Hz 0.1 I s P /\/\/\_\/\Nv :} .............. ] ,l:
DOF 120 '// ".': ............................... l. '||
30.320 ¢ 0.01
0.001
0.0001
20 100 ) 1000 2000
Log Frequency (Hz)
b /o)
/AR 2 UNIT Z AXIS
11:27:36 AMSU  PHASE LOCK OSCILLATOR S/O 431618,5/0431615 25 0{1
07-Apr-1998 © ZAXISTEST  S/N F04,FO3 P/N 1348360-1, 1348360 METSAT @ &
Test Name: PLO.tmp %
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Random Version 3.6.0 Test File Listing

File Name: PLO
Tue Apr 07 1998 11:20:53

- Current Date:

CONTROL PARAMETERS:

DURATION -
Test Time {(hhh:mm:ss):

CONTROL STRATEGY -
Degrees of Freedom:
Control Spectrum:
Output Window:

OPERATION MODE -

000:01:00

200
Average
Kaiser-Bessel

Manual Operation: Enable
EQUALIZATION -
Start Level: -18.0 dB
Initial Test Level: -18.0 dB
Time at Initial Level: Off
Prestored Drive: Off
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
Level Increment: 2.0 dB
'Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec
REFERENCE TABLE:
Break Frequency Value Slope —-Alarm +Alarm
Point (Hz) (g2/Hz) (dB/oct) (am) (dB)
1 3 -3 3
2 20 0.04
3 80 0.16 - -
4 500 0.16
5 2000 0.04
6 -3
TEST BANDWIDTH -
Minimum Freguency: 20.00 Hz
Maximum Frequency: 2000.00 Hz
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz
SPECTRUM DYNAMIC LIMITS -
Overall RMS: 13.58 g RMS
Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAFETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 ¢
RMS Abort: 31.0 g
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Fregquency: 20.0 Hz
Maximum Frequency: 2000.0 Hz
Level: -12.0 d&B
Enable for Manual Operation: Yes
LOOP CHECK -
Noise Threshold: 100.0 mvV RMS
Maximum Drive: 300.0 mV RMS
Pause after Loop Check: No

-Abort
(dB)
-6

+Abort
(dB)



DRIVE SIGNAL -

Drive Clipping: Off

CHANNEL TABLE: o
Channel Channel Loop Sensitivity Input Transducer Control Profile RMS Abc ©
Number Type Check (mV/Units) Coupling Type Units Weighting Number (Units) ~

1 Control Yes 10.00 Null DC Acceler g 0.00 .

2 Auxiliary No 10.00 Null DC Acceler g :

3 Auxiliary No 10.00 Null DC Acceler g

4 Auxiliary No 10.00 Null DC Acceler g
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2

1 Control Yes 10.00  CONTROL

2 Auxiliary No 10.00 UNIT X AXIS

3 Auxiliary No 10.00 UNIT Z AXIS

4 Auxiliary No 10.00 UNIT Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: ' No
H(f) Response Reference Label
Pair Channel Channel '

-1 3 2 3 /CONTROL
2’ 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text - :
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618,S5/0431615
Title 2: Z2 AXIS TEST S/N F04,F03 P/N 1348360-1, 1348360 METSAT
List Only Text -
Title 3: e e 3
Prompt before Test: © Yes
Data Storage - .
Mode: Off
Message Log -—
Mode: Off
Printing -
Automatic Plot: Off

LEVEL SCHEDULE:
Enable Level Schedule: No

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: . No

End of Random Test



100
Control
10
1
Log
g2/Hz 0.1
DOF 200
RMS:
13.590 g 0.01
0.001
0.0001
10:09:12
07-Apr-1998

o~ a
Test Level: 0.000 dB Reference RMS: 13.576 "Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off - Resolution: 5.000 Hz
.................................... L~ w/\/‘vv'\mwwf\wmh
— / ................ e
20 - 100 1000 2000
Log Frequency (Hz) ‘

AMSU  PHASE LOCK OSCILLATOR S/O 431618,5/0431615
XAXISTEST  S/N F04,F03 P/N 1348360-1, 1348360

Test Name: PLO.tmp
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Auxiliary
Chan. 2

Log
g%/Hz

DOF 120

RMS:
18.456 ¢

10:09:14
07-Apr-1998

Test Level: 0.000 dB Reference RMS: 13.576

‘Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
100
10
1
4
4 ]
= = pal {
0.1 el - - JRgn /\,\/\,A/\WN a8 gﬁ
/4', ........... - e e e e~ " —
e R
" e R ——
0.01
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz)
<o UNIT X AXIS
AMSU - PHASE LOCK OSCILLATOR S/0 431618,S/0431615 P
X AXISTEST  S/N FO4,F03 P/N 1348360-1, 1348360 @ Gy
Test Name: PLO.tmp byt ) /*:9%,
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‘Test Range: 20.000, 2000.000 Hz

Test Level: 0.000 dB Reference RMS: 13.576
Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
100
Auxiliary
Chan. 4
10
1
\
1
|
S AN A N o I AU AN N i = A
S B = " \ ...........
g¥Hz 01 | e : ‘ | I "
DOF120 | e
................. [ e ¥
RMS: 0 LT ,’ M ..............
10.202 g 0.01 y ‘\
===
1 y
— L AV\,J\,,/“\,/ ]
0'001 I’/ ‘l" \ AN
/III \_Al\‘n }l
7 \ {
0.0001 ‘\ l
20 100 1000 2000
Log Frequency (Hz)
' : 19;) UNIT Y AXIS
10.09:22 AMSU  PHASE LOCK OSCILLATOR S/0 431618,5/0431615 o\ @
07-Apr-1998 ~ XAXISTEST  S/N F04,F03 P/N 1348360-1, 1348360 "{9
k') %

Test Name: PLO.tmp



Random Version 3.6.0 Test File Listing

File Name:
Current Date:

~ JONTROL PARAMETERS:

PLO

Tue Apr 07 1998 09:49:32

DURATION -
Test Time (hhh:mm:ss): 000:01:00
CONTROL STRATEGY -
Degrees of Freedom: 200
Control Spectrum: Average

Output Window:
OPERATION MODE -

Kaiser—-Bessel

Manual Operation: Enable
EQUALIZATION -
Start Level: -18.0 dB
Initial Test Level: -18.0 4B
Time at Initial Level: Off
Prestored Drive: Off
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
Level Increment: 2.0 dB
"Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec
REFERENCE TABLE:
Break Frequency Value Slope -Alarm +Alarm ~-Abort +Abort
Point (Hz) (g?/Hz) (dB/oct) (dB) (dB) (dB) (dB)
1 3 -3 3 -6 6
2 20 0.04
3 80 0.16 - -
4 500 0.16
5 2000 0.04
6 -3
TEST BANDWIDTH -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 H=z
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz

SPECTRUM DYNAMIC LIMITS -
Overall RMS:

13.58 g RMS

Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAFETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 g
RMS Abort: 31.0 g
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Frequency: 20.0 Hz
Maximum Frequency: 2000.0 Hz
Level: -12.0 dB
Enable for Manual Operation: Yes
LOOP CHECK -
Noise Threshold: 100.0 mvV RMS
Maximum Drive: 300.0 mvV RMS

Pause after Loop Check: No



DRIVE SIGNAL -

Drive Clipping: Off
CHANNEL TABLE:
_ Channel Channel Loop Sensitivity Input Transducer Control Profile RMS Abc
umber Type Check (mV/Units) Coupling Type Units Weighting Number (Units,
1 Control Yes 10.00 Null DC Acceler g 0.00
2 Auxiliary No 10.00 Null DC Acceler g
3 Auxiliary No 10.00 Null DC Acceler g
4 Auxiliary No 10.00 Null DC Acceler g
Channel Channel . Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1 Control Yes 10.00 CONTROL
2 Auxiliary No 10.00 UNIT X AXIS
3 Auxiliary No 10.00 UNIT Z AXIS
4 Auxiliary No 10.00 UNIT Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: ) No
H(f) Response Reference Label
Pair Channel Channel

.1 3 2 3/CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text -
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618,S8/0431615
Title 2: X AXIS TEST S/N F04,F03 P/N 1348360-1, 1348360
List Only Text -
Title 3: - —— R
Prompt before Test: Yes
Data Storage -
Mode: Off
Message Log -
Mode: Off
Printing -
Automatic Plot: Off

LEVEL SCHEDULE:
Enable Level Schedule: No

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Random Test



100
Control
10
1
Log
g?Hz 0.1
DOF 200
RMS:
13.521 g 0.01
0.001
0.0001
13:18:28
07-Apr-1998

Test Level: 0.000 dB
Test Time: 000:01:00

Reference RMS: 13.576

Clipping: Off

‘Test Range: 20.000, 2000.000 Hz

" Resolution: 5.000 Hz

........................................ /V’AV\’\/\A/‘\»/\NA/WMWM\A
el === » ¥ \f !; ' ..,
// ........................... L
20 100 1000 2000
Log Frequency (Hz)

AMSU  PHASE LOCK OSCILLATOR S/O 431618,5/0431615

Y AXIS TEST

Test Name: PLO.tmp

S/N F04,F03 P/N 1348360-1, 1348360 METSAT



100
Auxiliary
Chan. 2
10
1
Log
g2/HZ 0.1
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Test Level: 0.000 dB

Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz
" Resolution: 5.000 Hz

Test Time: 000:01:00 Clipping: Off
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Test Level: 0.000 dB
Test Time: 000:01:00

Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz
Clipping: Off " Resolution: 5.000 Hz
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Random Version 3.6.0 Test File Listing

LOOP CHECK -
Noise Threshold:
Maximum Drive:
Pause after Loop Check:

File Name: PLO
~urrent Date: Tue Apr 07 1998 13:11:52
CONTROL PARAMETERS:
DURATION -
- Test Time (hhh:mm:ss): 000:01:00
CONTROL STRATEGY -
Degrees of Freedom: - 200
Control Spectrum: Average
Output Window: Kaiser-Bessel
OPERATION MODE -
Manual Operation: Enable
EQUALIZATION -
Start Level: ~18.0 dB
Initial Test Level: -18.0 dB
Time at Initial Level: Off
Prestored Drive: Off
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
Level Increment: 2.0 dB
Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec
REFERENCE TABLE:
Break Frequency" Value Slope -Alarm +Alarm -Abort
Point (Hz) (g2 /Hz) (dB/oct) (dB) (aB) (aB)
1 3 -3 3 -6
2 20 0.04
3 80 0.16
4 500 0.16 .
5 2000 0.04 -
6 -3
TEST BANDWIDTH -~
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz
SPECTRUM DYNAMIC LIMITS -
Overall RMS: 13.58 g RMS
Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAYETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 g
RMS Abort: 31.0 g
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Frequency: 20.0 Hz
Maximum Frequency: 12000.0 Hz
Level: -12.0 dB
Enable for Manual Operation: Yes

100.0 mV RMS
300.0 mV RMS
No

+Abort
(dB)



DRIVE SIGNAL -
Drive Clipping: Off

CHANNEL TABLE:

Profile RMS Abort. .

hannel Channel Loop Sensitivity Input Transducer Control
Number Type Check (mV/Units) Coupling Type Units Weighting Number (Units) 3
1 Control Yes 10.00 Null DC Acceler g 0.00 ’
2 - Auxiliary No 10.00 Null DC Acceler g
3 Auxiliary No 10.00 Null DC Acceler g
4 Auxiliary No 10.00 Null DC Acceler g
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1 Control Yes 10.00  CONTROL
2 Auxiliary No 10.00 UNIT X AXIS
3 Auxiliary No 10.00 UNIT Z AXIS
4 Auxiliary No 10.00 UNIT Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: No
H(f) Response Reference Label
Pair Channel Channel

1 3 2 3/CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text -
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618,S/0431615
Title 2: Y AXIS TEST S/N F04,F03 P/N 1348360-1, 1348360
List Only Text -
Title 3:
Prompt before Test: .. Yes
Data Storage - -
Mode: . Off
Message Log -
Mode: Off
Printing -

Automatic Plot: Off

LEVEL SCHEDULE:
Enable Level Schedule: No

REMOTE COMMUNICATION TABRLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Random Test

METSAT
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Propottional
Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00

. Test Range: 20.000, 2000.000 Hz

~ Points Per Sweep: 450

Compression: 90%
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Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Propottional

Remaining Time: 000:00:00
- Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 2
Fundamental
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
- Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00 Elapsed Time: 000:03:19 " Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
00 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00 Elapsed Time: 000:03:19 " Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Propottional . - Test Range: 20.000, 2000.000 Hz
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Proportional

Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00

. Test Range: 20.000, 2000.000 Hz

Compression: 90% Points Per Sweep: 450
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Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional ‘
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Sine Version 4.6.0 Test File Listing

File Name: AMSU_A2
Current Date: Tue Apr 07 1998 11:30:34
CONTROL PARAMETERS:
DURATION -
Type: Sweeps
Sweeps: 1.00
Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -
Control Spectrum: Average
Filter Type: Proportional
Filter Specification: Fundamental 80.00 %, RMS 509. mcyc
EQUALIZATION - :
Test Level: 0.00 aB
OPERATION MODE -
Manual Operation: Enable

STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

Level Increment:
COMPRESSION PARAMETERS -
Manual Override:
Record Manual Changes:

SWEEP PARAMETERS -

Manual Sweep Start:

Sweep Mode:

Sweep Rate Definition:
Sweep Rate 1:

Sweep Rate 2:

Sweep Rate 3:

Sweep Duration (hhh:mm:ss):
Manual Override:

Record Manual Changes:

SWEEP/COMPRESSION TABLE -

Segment Frequency
Number (Hz)
1 2000

Rate

2

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g,

Segment Fregquency Type
Number (Hz)
1 2000 Acceleration

REFERENCE PARAMETERS -
Minimum Frequency:
Maximum Fregquency:
Transducer Crossover:
Crossover Range:
Frequency Points:
Box Tolerance:

IMPORT REFERENCE -
Import:

SPECTRUM DYNAMIC LIMITS -.
Acceleration Range:
Minimum Acceleration (0-pk):
Maximum Acceleration (0-pk):
Maximum Velocity (0-pk):
Maximum Displacement (pk-pk):

SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency:
Maximum Frequency:

{Oct/min)

10.00 dB/sec
20.00 dB/sec
0.10 @B

Enable
Disable

No
Log

100%50%25%
2.0000 Oct/min
1.0000 Oct/min
0.5000 Oct/min

000:03:19

Enable
Disable

Compression
(%)
90

in
-Abort

(dB)

-20

in/S,
+Alarm
(dB)
1.5

-Alarm
(dB)
-1.5

~ Value
(Units)
0.25

20.000
2000.000
20.000
10.000
450.000
Disable

Hz
Hz
Hz
%

Off

0.000 dB
0.250 g
0.250 g
0.768 in/s
0.012 in

20.00 Hz
2000.00 Hz

+Abort
(daB) -
20



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 daB
CSL, Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mvV RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Tvpe Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g ‘Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
(Continued for Labels...)
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1 Control Yes 100.00 CONTROL
2 Auxiliary No 10.00 X AXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: Yes
H(L) Response Reference Label
Pair Channel Channel :
1 2, 1 2 /CONTROL
2 3 1 3/CONTROL -
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431615,P/N 1348360-1
Title 2: POST Z SINE SWEEP S/N FO3 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -~
Log Mode: Off
Printing -
Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Proportional
Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450

Compression: 90%
N
.
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Sine Test Name: AMSU_A2.tmp




Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
100 _Compression: 90%

Remaining Time: 000:00:00
Filter Type: Proportional : Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
- Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
100 Compression: 90%

Remaining Time: 000:00:00
Filter Type: Proportional + . TestRange: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 4
Fundamental
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Elapsed Time: 000:03:19 Remaining Time: 000:00:00
- Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Elapsed Time: 000:03:19
Points Per Sweep: 450

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc
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Sine Version 4.6.0 Test

File Listing

File Name: AMSU_A2
Current Date: Tue Apr 07 1998 11:09:29
CONTROL PARAMETERS:
DURATION -
Type: Sweeps
Sweeps: 1.00
Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -
Control Spectrum: Average
Filter Type: Proportional
Filter Specification: Fundamental 80.00 %, RMS 509. mcyc
EQUALIZATION -
Test Level: 0.00 dB
OPERATION MODE -
Manual Operation: Enable

STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

10.00 dB/sec
20.00 dB/sec

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -~
‘Manual Override: Enable
Record Manual Changes: Disable
SWEEP PARAMETERS -
Manual Sweep Start: No
Sweep Mode: Log
Sweep Rate Definition: 100%50%25%
Sweep Rate 1: 2.0000 Oct/min
Sweep Rate 2: 1.0000 Oct/min
Sweep Rate 3: 0.5000 Oct/min .
Sweep Duration (hhh:mm:ss): 000:03:19 g
Manual Override: Enable
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in

Segment Frequency Type
Number (Hz)
1 2000 Acceleration

REFERENCE PARAMETERS -
Minimum Fregquency:
Maximum Frequency:
Transducer Crossover:
Crossover Range:
Frequency Points:
Box Tolerance:

IMPORT REFERENCE -
Import:

SPECTRUM DYNAMIC LIMITS -
Acceleration Range:
Minimum Acceleration (0-pk):
Maximum Acceleration (0-pk):
Maximum Velocity (0-pk):
Maximum Displacement (pk-pk):

SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency:
Maximum Frequency:

~-Abort
(dB)
-20

+Alarm
(dB)
1.5

-Alarm
(dB)
-1.5

Value
(Units)
0.25

20.
2000.
20.

000
000
000
10.000
450.000
Disable

Off

.000
.250
.250
.768
.012

[eNeoNeNoNal

20.
2000.

00 Hz
00 Hz

+Abort
(dB)



Enable for Manual Mode: Yes
Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK - :
Noise Threshold: 30.00 mV RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile
Number Type Check (mV/Units) Coupling Type Units Weighting Number
1 Control Yes 100.00 Nulled DC Acceler g 0.00
2 Auxiliary No 10.00 Nulled DC Acceler g
3 Auxiliary No 10.00 Nulled DC Acceler g
4 Auxiliary No 10.00 Nulled DC Acceler g
(Continued for Labels...) )
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1. Control Yes 100.00 CONTROL
2 "Auxiliary No 10.00 X AXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS
(12 Inactive Channels)
TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: Yes
H(E) Response Reference Label
Pair Channel Channel Co - s
1 2 1 2/CONTROL
2 3 1 3 /CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431615,P/N 1348360-1
Title 2: PRE Z SINE SWEEP S/N FO03 METSAT

List Only Text -

Title 3:

Prompt before Test:
Data Storage -

Storage Mode:
Message Log -

Log Mode:
Printing -

Automatic Plot:

REMOTE COMMUNICATION TABLE:

Enable Remote Communication:

SHAKER LIMITS:
Enable Shaker Limits:

End of Sine Test List
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Sine Version 4.6.0 Test File Listing
File Name: AMSU_A2
Current Date: Tue Apr 07 1998 13:23:36

CONTROL PARAMETERS:
DURATION -
Type:
Sweeps:
Test Time (hhh:mm:ss):
CONTROL STRATEGY -
Control Spectrum:
Filter Type:
Filter Specification:
EQUALIZATION -
Test Level:
OPERATION MODE -~
Manual Operation:
STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:
Level Increment:
COMPRESSION PARAMETERS -
Manual Override:
Record Manual Changes:
SWEEP PARAMETERS -
Manual Sweep Start:
Sweep Mode:
Sweep Rate Definition:
Sweep Rate 1:
Sweep Rate 2:
Sweep Rate 3:

Sweeps
1.00
000:03:19

Average

Proportional .

Fundamental 80.00 %, RMS 509. mcyc
0.00 dB

Enable

10.00 dB/sec
20.00 dB/sec
0.10 4B

Enable
Disable

No
Log

100%50%25%
2.0000 Oct/min
1.0000 Oct/min
0.5000 Oct/min

Sweep Duration (hhh:mm:ss): 000:03:19
Manual Override: Enable -
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -~
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90
REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Frequency Type Value ~Alarm +Alarm —Abort
Number (Hz) (Units) (dB) (am) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20
REFERENCE PARAMETERS - )
Minimum Frequency: 20.000 Hz
Maximum Frequency: 2000.000 Hz
Transducer Crossover: 20.000 Hz
Crossover Range: 10.000 %
Frequency Points: 450.000
Box Tolerance: Disable
IMPORT REFERENCE -
Import: Off
SPECTRUM DYNAMIC LIMITS - .
Acceleration Range: 0.000 dB
Minimum Acceleration (0-pk): 0.250 g
Maximum Acceleration (0-pk): 0.250 ¢
Maximum Velocity (0-pk): 0.768 in/s
Maximum Displacement (pk-pk): 0.012 in
SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz

+Abort
(dB)
20



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mvV RMS -~
Frequency: 100.00 Hz
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process ’
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g : Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
(Continued for Labels...)
Channel Channel Loop Sensitivity Chamnel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1 Control Yes 100.00 CONTROL
2 Auxiliary No 10.00 X AXIS
3 Auxiliary No 10.00 Z AXIS
4 Auxiliary No 10.00 Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H{f) Measurement: Yes
H(Ef) Response Reference Label
Pair Channel Channel
1 2, 1 2/CONTROL
2 3 1 3/CONTROL - ' o
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431615,P/N 1348360~1
Title 2: POST Y SINE SWEEP S/N FO03 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off-
Printing -
Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: - No

End of Sine Test List






Section 2B: Vibration - F04

Following is the data taken after acceptance level vibration testing for PLO SN F04.

Test Expected Value | Post X axis Post Y axis Post Z axis
Output Frequency | 57.290344 GHz+ | 57.290335 57.290336 57.290336
_ 200 kHz GHz GHz GHz
Output Power 185dBm+1.5dB | 19.91 19.93 19.95

Both the frequency span of 100 Hz and the power difference of 0.04 dB are considered to
be changes not brought about by vibration stresses, but rather from experimental error.

The following pages contain the raw data further describing the test and the results for the

tests on PLO F04.
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TEST DATA SHEET 8A

wo, LGS

Limited Functional Test{Paragraph 4.2.3)

AE-26758A
21 Jan 98

LPT at Rosen Tepmperodere.

Pre — vibration
Paragraph 4.2.3.2:
Step Test Required Measurement Pass/Fail
3 {Potential Difference
From To , '
Power Supply RIN Test Platform * <1.0Vac | Apbweed W/ n% |
Power Supply RTN Frequency Counter Chassis <1.0Vac | & pogV M Pm
Power Supply RTN Power Meter Chassis <10Vac| o spudye. | Pags
Step Test Expected Measured Pass/Fail
8 Voltage Meter 1 +15£01V 50 v p‘,é
Voltage Meter 2 -15£0.1V Jilaed \ YN - B P ”
Current Meter 1 600 mA max. 90  mA Qg
Current Meter 2 100 mA max. pooRCitn, —L]  mA Pacs
9 Output Frequency 57.290344 GH? 2106k 5D 240 e 8 f,,#
10 Qutput Power 18.5dBm *1.5dB 1.4 d.L\ Pase

* If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each

axis, check potential difference between shaker table and power supply RTN.

Test Eﬁ gineer:

Shop Order No.: LBI élg
operatos. 0133

Unit Serial No.: ey

Date: Y .77. 1 6

Ll fef 7\

Quahtyég@z %

we 3 98

AR
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AE-26758A

- 21 Jan 98
TEST DATA SHEET §
- ,  Limj¥d Functional Test (Paragraph 4.2.3)
Test Setup Verified: % M
Signaturg
Paragraph 4.2.3.2:
Step Test Required | Measurement | Pass/Fail
3 Potential Difference
From To -
Power Supply RTN Test Platform * <1.0Vac /(// 4
Power Supply RTN Frequency Counter Chassis < 1.0 Vac FO3BY /
Power Supply RTN Power Meter Chassis < 1.0 Vac , 02V /
Step - Test Expected Measured Pass/Fail
8 |  Voltage Meter 1 +15%01V (T V )/
Voltage Meter 2 -15£0.1V —~ {592V
Current Meter 1 600 mA max. _ 522 mA >
Current Meter 2 100 mA max. S7:3% mA 7 j
9 Output Frequency 57.290344 GHz £100 kHz 572302325 6 2 )ﬂ ‘
10 Output Power 18.5 dBm £1.5 dB (- AP, -

*If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each

axis, check potential difference between shaker table and power supply RTN.

N XS

Shop Order No.: H3/6 rs

Unit Serial No.: /:8 %

£/2/98

Date:

DCMC:

Test Engineer: // ’é'éf“/(
' NS

Quality Assurance: @' 78

G ) 7w

A-19



AE-26758A
- 21 Jan 98
TEST DATA SHEET 8
, Limgted Functional Test (Paragraph 4.2.3)
Test Setup Verified: /{ ,&t,c/(
Signature
Paragraph 4.2.3.2:
Step Test Required Measurement | Pass/Fail
3 {Potential Difference
From To y
Power Supply RTN Test Platform * <1l0Vac| __ _— /\// >
Power Supply RTN ~ |Frequency Counter Chassis <1.0Vac g VAV 17
Power Supply RTN Power Meter Chassis <1.0Vac .02V 50
Step Test - Expected Measured Pass/Fail
8 Voltage Meter 1 +15£01V [9qY v j
Voltage Meter 2 -15£0.1V -10:03V ¥
Current Meter 1 600 mA max. _ 52 ( mA )ﬂ
Current Meter 2 100 mA max. S5 {8 mA 70
9 Output Frequency 57.290344 GHz #100 kHz D 7290 =23 A G = )0
10 Output Power 18.5 dBm 1.5 dB 1992 q/ 1) n 30

* If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in- place” after each

axis, check potential dxffercnce between shaker table and power supply RTN.

\‘7/ /47((5

Shop Order No.: %ﬁ/ (0 / ?

Unit Serial No.:

Date:

Fo
/2 /58

Test Engineer: _)Z M

Quality Assurance:

DCMC:

SO T A T R P A A S 3 i) ey b 80 2 o



AE-26758A

- . 21 Jan 98
TEST DATA SHEET §
, Lipfited Functional Test (Paragraph 4.2.3)
Test Setup Verified: Z 44“‘51(
Signature
Paragraph 4.2.3.2:
Step Test Required Measurement Pass/Fail
3 |Potential Difference
From » To - :
Power Supply RTN Test Platform * <1.0'Vac S pY/ /ﬂ
Power Supply RTN Frequency Counter Chassis . | < 1.0 Vac o5V ¥
Power Supply RTN " |Power Meter Chassis . < 1.0 Vac YAV | }ﬂ
Step ' Test Expected Measured Pass/Fail
8 Voltage Meter 1 +15£0.1V VALY AR , )d
' Voltage Meter2 -15£0.1V ~(2:02 V Vit
Current Meter 1 600 mA max. — 226 mA )
Current Meter 2 100 mA max. 24 36maA )[j
9 Output Frequency 57.290344 GHz 2100kHz | 57, 29033 g/ /[f
10 Output Power 18.5dBm £1.5 dB /9N Ffpen ¥

* Ifused. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-pléée” after each
axis, check potential difference between shaker table and power supply RTN.

S as

Shop Order No.: Lf 3/ é / y Test Enginef.r: / Zéﬂ/ /

Unit Serial No.: /% % Quality Assurance: @ APR 0 7 198
R
Date: %/‘7//9?/ ‘ DCMC: (v,_ \ APR 0 7 1998

A-19
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. plovibtest3#279.doc
FROM: R. J. Heffner 170:8611:98#279

SUBJECT: AMSU-A Phase Lock Oscillator (PLO) Acceptance Vibration Testing of P/N
1348360-1, S/N's FO3 and F04

COPIES TO: D. F. Brown, R. V. Hauerwaas, L.T. Paliwoda, P. K. Patel, S. W. Reynolds,
D.L. Tran, Writer, File

REFERENCES:

1. “Advanced Microwave Sounding Unit (AMSU-A) Phase Lock Oscillator
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March 1998.

“PLO Assembly”, Dwg. 1348360.

“‘Receiver Assembly A1-1", Dwg. 1356429.
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PURPOSE

The purpose of this memo is to present a summary of the acceptance level vibration testing
performed on the AMSU-A P/N 1348360-1 S/N's FO3 and F04 PLO’s on April 7, 1998.

SUMMARY

The AMSU-A P/N 1348360-1 S/N's FO3 and F04 PLOs were successfully tested to
acceptance level component random vibration loads per the Ref. 1 procedure. Test level was
at 13.6 Grms. Before and after each axis of random vibration, low level sine sweeps were run
to verify structural integrity of the component assembly. In addition, an electrical functional test

98%23279.doc



was performed, successfully, after each random vibration test axis. Maximum response of the
single triaxial response accelerometer mounted on the PLL/TCXO Assembly occurred for (1)
S/N FO3 at the METSAT Y-Axis test, with Y-Axis response of 47.303 Grms, and (2) . Maximum
peak 3o load, for the METSAT Y-Axis test at 1% f, of approximately 1026 Hz is estimated =
56.99."

RESULTS

The Ref. 2 S/N F03 instrument was mounted per Ref. 1, Figure 5, “Test Fixture Axis
Orientation”. Using METSAT orientation, the X-Axis was tested first, with a 0.25 g 20-2000
Hz pre-random sine sweep, the 13.6 Grms random, and a 0.25 g 20-2000 Hz post-random
sine sweep all run, followed by an electrical functional test. Subsequently, Z-Axis and Y-Axis
test sequences were also run. The same sequence of tests was run for Ref. 2 S/N f04. In all
instances the pre-random and post-random sine sweeps showed no changes in the frequency
responses before and after the random tests. Of greater significance, each electrical function
test, run after each test axis vibration sequence, was successful.

Table 1 summarizes the responses recorded per the control accelerometer and the triaxial
response accelerometer for S/N F03. Listed are total Grms responses along with an estimate
of the peak 3g response at 1% resonance, determined per half-power point method. Table 2
summarizes the same information for S/N F04.

The results of Table 1 compare to the Ref. 5, Table 1 values. However, there are some
differences, which are probably due to (1) different units, and (2) different locations of th
response accelerometers (see Ref. 1 and 5). For S/N FO1, the response accelerometer was
mounted on the +Sun side of the upper PLO assembly (on the PLL assembly). For S/N F02,
the response accelerometer was moved to the +Velocity side of the upper PLO (PLL)
assembly. The difference in stiffness of the mounts may have contributed to the response
differences.

Note that this test continued using #6 mounting screws attaching the unit to the fixture adapter

plate (see Ref. 5 discussion).

Table 1 Analysis of S/N FO3 Random Vibration Data

"98%23279.doc



X-Axis Test

1stfn

Total 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
‘ Grms Hz Hz g2/Hz Grms During Test
Control 13.5690
X-Response 18.456 864 903 0.51 4.46 134
Y-Response 10.292 886 931 1.0 6.71 20.1
Z-Response 9.652 886 920 0.21 2.67 8.0
Z-Axis Test
Total 1st fn 1st fn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.533
X-Response 13.898 1055 1079 1.75 6.48 19.4
Y-Response 7.147 1056 1088 0.72 4.8 14.4
Z-Response 30.320 1035 1068 2.1 8.32 25.0
Y-Axis Test
" Total 1stfn 1st fn 1st Peak 1st Total  Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.521
X-Response  21.303 1027 1054 4.0 10.39 31.2
Y-Response  44.408 1022 1054 6.0 13.86 41.6
Z-Response 10.896 1022 1054 0.49 3.96 11.9
Table 2 Analysis of S/N FO4 Random Vibration Data
X-Axis Test
Total 1st fn 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.513
X-Response  21.552 875 894 0.60 3.38 10.1
Y-Response 11.190 881 914 2.0 8.12 24.4
Z-Response 16.889 891 914 0.11 1.59 4.8

98%23279.doc




Z-Axis Test

Total - 1stfn 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's '
Grms Hz Hz g2/Hz Grms During Te
Control 13.552
X-Response  15.001 1038 1064 17 6.65 19.9
Y-Response 7.591 1041 1064 1156 5.14 15.4
Z-Response  31.371 1035 1068 2.05 8.22 - 247
Y-Axis Test .
Total 1st fn 1stfn 1st Peak 1st Total Estimated
Accel. No. Response f(low) f(high) Resonance Resonance Peakg's
Grms Hz Hz g2/Hz Grms During Test
Control 13.522 ]
X-Response  21.257 1003 1041 5.2 14.06 42.2
Y-Response  47.303 1011 1041 12 18.97 56.9
Z-Response 6.285 1041 1101 0.13 279 8.4

Figures 1-3 are S/N FO03 plots of the in-axis responses for random vibration for the PLO for
each of the three test axes. A complete set of vibration data, including all sine sweep data, is
included with the Ref. 6 shop order. Figures 4-6 are S/N F04 plots of the in-axis responses for
random vibration for the PLO for each of the three test axes. A complete set of vibration data,
including all sine sweep data, is included with the Ref. 8 shop order. o

CONCLUSIONS and RECOMMENDATIONS

It is concluded that the S/N F03 and S/N FO4 P/N 1348360-1 PLO’s successfully passed the
Ref. 7 AMSU-A Instrument Component Random Vibration Tests.

FILES:

R Mol Loy

ki
R.J. Hefiner '
Mechanical Design and Anglysis

PC My Documents/amsua2/plovibtest3#274.doc
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Test Level: 0.000 dB Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
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g (0-pk)

14:36:58
07-Apr-1998

Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional

Elapsed Time: 000:03:18

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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1
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Sine Test Name: AMSU_A2.tmp
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' Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc _Points Per Sweep: 450
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Sweep Number: 1.00 Elapsed Time: 000:03:18 Remaining Time: 000:00:01
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:18

Filter Type: Proportional
Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450

Compression: 90%
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Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional '
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:18
Filter Type: Proportional

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:18
Filter Type: Proportional

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
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Sine Version 4.6.0 Test File Listing

File Name: AMSU_A2
Current Date: Tue Apr 07 1998 14:28:23
CONTROL PARAMETERS:
DURATION -
Type: Sweeps
Sweeps: 1.00
. Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -
Control Spectrum: Average
Filter Type: Proportional
Filter Specification: Fundamental 80.00 %, RMS 509. mcyc
EQUALIZATION -~
Test Level: 0.00 ds
OPERATION MODE -
Manual Operation: Enable
STARTUP/SHUTDOWN -~
Startup Rate: 10.00 dB/sec
Shutdown Rate: 20.00 dB/sec
Level Increment: 0.10 dB
COMPRESSION PARAMETERS -
Manual Override: Enable
Record Manual Changes: Disable
SWEEP PARAMETERS -
Manual Sweep Start: No
Sweep Mode: Log
‘Sweep Rate Definition: 100%50%25%
Sweep Rate 1: 2.0000 Oct/min
Sweep Rate 2: 1.0000 Oct/min
Sweep Rate 3: 0.5000 Oct/min 3
Sweep Duration (hhh:mm:ss): 000:03:19
Manual Override: Enable
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90
REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Frequency Type Value -Alarm +Alarm -Abort
Number (Hz) (Units) (dB) (dB) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20
REFERENCE PARAMETERS -
Minimum Frequency: 20.000 Hz
Maximum Frequency: 2000.000 Hz
Transducer Crossover: 20.000 Hz
Crossover Range: 10.000 %
Frequency Points: 450.000
Box Tolerance: Disable
IMPORT REFERENCE -
Import: Off
SPECTRUM DYNAMIC LIMITS -
Acceleration Range: 0.000 4B
Minimum Acceleration (0-pk): 0.250 g
Maximum Acceleration (0-pk): 0.250 g
Maximum Velocity (0-pk): 0.768 in/s
Maximum Displacement (pk-pk): 0.012 in
SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Freguency: 20.00 Hz
Maximum Frequency: 2000.00 Hz

+Abort
(dB)
20



Enable for Manual Mode:

Reference CSL Threshold:

CSL Count Threshold:
LOOP CHECK -

Noise Threshold:

Frequency:

Maximum Drive:

Pause after Loop Check:
DRIVE SIGNAL -

Maximum Drive:

Attenuated Output Delay:

CHANNEL TABLE:

Channel Channel Loop Sensitivity

Numbexr Type Check (mV/Units)
1 Control Yes 100.00
2 Auxiliary No 10.00
3 Auxiliary No 10.00
4 Auxiliary No 10.00

(Continued. for Labels...)
Channel Channel Loop Sensitivity

Yes
20.00 as
5

30.00 mv RMS
100.00 Hz
100.00 mvV RMS

No

10.00 Vpeak
0.00 Seconds

Input
Coupling Type
Nulled DC Acceler

.Nulled DC Acceler

Nulled DC Acceler
Nulled DC Acceler

Channel Documentation

Number Type Check (mV/Units) Label 1
1. Control Yes 100.00 CONTROL
2 T Auxiliary No 10.00 2 AXIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXIS
(12 Inactive Channels)
TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: Yes
H(f) Response Reference Label
Pair Channel Channel -~ — e
1 2 1 2/CONTROL
2 3 1 3/CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO
Title 2: PRE X SINE SWEEP S/N F04
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -~
Log Mode: Off
Printing -
Automatic Plot: Off
REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No
SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List

Transducer

g
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g

Control
Units Weighting Number

0.00

S/0 431618,P/N 1348360-1

Profile

Label 2

METSAT

Measurement
Process

Fundamental
Fundamental
Fundamental
Fundamental
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DOF 200
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13.513 ¢ 0.01
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14:51:00
07-Apr-1998

Test Level: 0.000 dB

Reference RMS: 13.576

‘Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
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Test Level: 0.000 dB Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz
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Test Name: PLO.tmp -2

Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
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Test Level: 0.000 dB

Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz

- Resolution: 5.000 Hz

Test Time: 000:01:00 Clipping: Off
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Test Name: PLO.tmp
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Test Level: 0.000dB Reference RMS: 13.576 ' Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
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Random Version 3.6.0 Test File Listing

File Name: PLO
Current Date: Tue Apr 07 1998 14:41:17

CONTROL PARAMETERS:

DURATION -
Test Time (hhh:mm:ss): 000:01:00
CONTROL: STRATEGY -
~ Degrees of Freedom: : 200
Control Spectrum: Average
Output Window: Kaiser-Bessel
OPERATION MODE -
Manual Operation: Enable
EQUALIZATION - ‘
Start Level: -18.0 dB
Initial Test Level: -18.0 dB
Time at Initial Level: Off
Prestored Drive: Of £
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
Level Increment: 2.0 dB
'Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec

REFERENCE TABLE:

Break Frequency Value Slope -Alarm +Alarm
Point (Hz) (g?/Hz) (dB/oct) (dB) (dB)
1 3 -3 3
2 20 0.04 .
3 80 0.16 - -
4 500 0.16
5 2000 0.04
6 -3
TEST BANDWIDTH -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz
SPECTRUM DYNAMIC LIMITS -
Overall RMS: 13.58 g RMS
Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAFETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 g
RMS Abort: 31.0 g
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Frequency: 20.0 Hz
Maximum Fregquency: 2000.0 Hz
Level: ~-12.0 dB
Enable for Manual Operation: Yes
LOOP CHECK -
Noise Threshold: 100.0 mV RMS
Maximum Drive: 300.0 mv RMS

Pause after Loop Check: No

-Abort
(dB)
-6

+Abort
(dB)



DRIVE SIGNAL -

Drive Clipping: Off

CHANNEL TABLE: _ i
Channel Channel Loop Sensitivity Input Transducer Control Profile RMS Abc .
Number Type Check (mV/Units) Coupling Type Units Weighting Number (Units)”

1 Control Yes 10.00 Null DC Acceler g 0.00

2 Auxiliary No 10.00 Null DC Acceler g

3 Auxiliary No 10.00 Null DC Acceler g

4 Auxiliary No- 10.00 Null DC Acceler g
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2

1 Control Yes 10.00 CONTROL: :

2 Auxiliary No 10.00 UNIT X AXIS

3 Auxiliary No 10.00 UNIT Z BAXIS

4 Auxiliary No 10.00 UNIT Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: ’ No
H(f) Response Reference Label
Pair  Channel Channel

.1 3 2 3 /CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text -
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618
Title 2: X AXIS TEST S/N F04, P/N 1348360-1 METSAT
List Only Text -
Title 3: ’ — e : 5.
Prompt before Test: Yes '
Data Storage -
Mode: Off
Message Log -
Mode: Off
Printing - _
Automatic Plot: Off

LEVEL SCHEDULE:
Enable Level Schedule: No

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS: )
Enable Shaker Limits: No

End of Random Test
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Log
Acceleration
g (0-pk)

15:02:53
07-Apr-1998

Sweep Number: 1.00 Elapsed Time: 000:03:18 ) Remaining Time: 000:00:01
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional -, Test Range: 20.000, 2000.000 Hz
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc _Points Per Sweep: 450
10
1
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0.0001 _ . ,
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Sine Test Name: AMSU_A2.tmp



Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional o
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sweep Number: 1.00 Elapsed Time: 000:03:18 ' Remaining Time: 000:00:01

Sweep Rate 1: 2.000 oct/min Fitter Type: Proportional ‘ . Test Range: 20.000, 2000.000 Hz
Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
A
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Sine Test Name: AMSU_A2.tmp
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Fundamental

Log
Acceleration
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07-Apr-1998
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Elapsed Time: 000:03:18

Filter Type: Proportional
Fundamental: 80.000 %, BB RMS: 509. mcyc

Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
"Points Per Sweep: 450

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Compression: 90%
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Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:18
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional .
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H(f) Magnitude
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:18
Filter Type: Proportional

Remaining Time: 000:00:01
. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
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Sweep Number: 1.00 Elapsed Time: 000:03:18 : Remaining Time: 000:00:01

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional : . Test Range: 20.000, 2000.000 Hz
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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Sine Version 4.6.0 Test File Listing

File Name:
Current Date:

CONTROL PARAMETERS:
DURATION -
Type:
Sweeps:
Test Time (hhh:mm:ss):
CONTROL STRATEGY -
Control Spectrum:
Filter Type:
Filter Specification:
EQUALIZATION -
Test Level:
OPERATION MODE ~
: Manual Operation:
STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -

Manual Override: Enable

Record Manual Changes: Disable
SWEEP PARAMETERS -

Manual Sweep Start: No

Sweep Mode: Log

Sweep Rate Definition: 100%50%25%

Sweep Rate 1: 2.0000 Oct/min

Sweep Rate 2: 1.0000 Oct/min

Sweep Rate 3: 0.5000 Oct/min 3

Sweep Duration (hhh:mm:ss): 000:03:19

Manual Override: Enable

Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)

1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g,

Segment Freguency Tvype
Number (Hz)
1 2000 Acceleration

REFERENCE PARAMETERS -
Minimum Frequency:
Maximum Frequency:
Transducer Crossover:
Crossover Range:
Fregquency Points:
Box Tolerance:

IMPORT REFERENCE -
Import:

SPECTRUM DYNAMIC LIMITS -
Acceleration Range:
Minimum Acceleration (0-pk):
Maximum Acceleration (0-pk):
Maximum Velocity (0-pk):

Maximum Displacement (pk-pk):

SAFETY PARAMETERS:
ALARM/ABORTS -~
Active Frequency Range -
Minimum Fregquency:
Maximum Frequency:

AMSU- A2
Tue Apr 07 1998

15:04:31

Sweeps
1.00
000:03:19

Average
Proportional
Fundamental

0.00 adB
Enable

10.00 dB/sec
20.00 dB/sec

in/s, in

-Abort
(dB)
-20

~Alarm +Alarm
(dB) (aB)
-1.5 1.5

Value
(Units)
0.25

20.000 Hz
2000.000 Hz
20.000 Hz
10.000 %
450.000
Disable

Off

0.000 dB
0.250 ¢
0.250 ¢
0.768 in/s
0.012 in

20.00 Hz
2000.00 H=z

80.00 %, RMS 509. mcyc

+Abort
(dB)
20




Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mv RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mV RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: . 10.00 vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control .Profile Measurement
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamenta]
2 Auxiliary No 10.00 Nulled DC Acceler g : Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamenta]
4 Auxiliary No -10.00 Nulled DC Acceler g Fundamenta]
(Continued- for Labels...)
Channel Channel Loop Sensitivity Channel Documentation
Numbe Type Check (mV/Units) Label 1 Label 2
1- _Control Yes 100.00 CONTROL
2 Auxiliary No 10.00 Z AXTIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable H(f) Measurement: Yes
H(f) Response Reference Label
Pair Channel  Channel o e 3

1 2 1 2 /CONTROL
2 3 1 3 /CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431618,P/N 1348360-1
Title 2: POST X SINE SWEEP S/N F04 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing - .
Automatic Plot: Off

REMOTE COMMUNICATION TARLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List



Sweep Number: 1.00 Elapsed Time: 000:03:19 : Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional - Test Range: 20.000, 2000.000 Hz
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc _Points Per Sweep: 450
Control
10
1
Log —
Acceleration 0.1
g (0-pk) :
0.01
0.001
0.0001 .
20 100 E 1000 2000
Log Frequency (Hz)
15:34:47 AMSU PLO S/0431618,P/N 1348360-1 % APR 0 7 1ggg
07-Apr-1998 PREZSINESWEEP  S/N Fo4 METSAT @

Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
10
1 A A
F—
\ A |
AT A
Log ARWEN'
Acceleration 0.1 _ v
g (0-pK) —= 5
A\;\‘W ’ . l‘
A At S \'\AA W
et yv i
0.01
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz) ‘
. X AXIS
15:34:50 AMSU PLO S/0 431618,P/N 1348360-1 %’;@ %
07-Apr-1998 PRE Z SINE SWEEP S/N F04 METSAT

Sine Test Name: AMSU_A2.tmp

855, »



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 2
Fundamental
10
A
1 A / \ y:
74—V}
= ] LV
T
Log - V
Acceleration 0.1
g (0-pk)
0.01
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz)
15:34:54 AMSU PLO §S/0 431618,P/N 1348360-1
07-Apr-1998 PRE Z SINE SWEEP

SIN F04

METSAT
Sine Test Name: AMSU_A2.tmp

Z AXIS



Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
Auxiliary 4
Fundamental

10

1 h
{
1
1
\

Log \
Acceleration 0.1 _ A
g (0-pk) f —HE
A =
[N w‘”l
0.01 A ’\MV\N\A w1 / \\J‘”\\ /"F\/
 § A ..v‘u—'Jv, “\. l= = "‘/‘{.‘\ .AJ“\.‘ re T l". =
Y al V\hj!l'v‘ NV Wi 'J']F‘Av‘ ‘v,l
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz)
Y AXIS
15:34:58 AMSU PLO S/O 431618,P/N 1348360-1
07-Apr-1998 PRE Z SINE SWEEP S/N Fo4 METSAT
Sine Test Name: AMSU_A2.tmp
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00

. Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H(f) Magnitude
Ch2/Ch1
10 ]
7 i
J1 J 1
1 A
L 7 W\]
1 1/
/
Log
0.1
Ratio
0.01
0.001
0.0001
20 100 1000 2000
Log Frequency (Hz) ;
2/CONTROL
15:35:14 AMSU PLO S/O 431618,P/N 1348360-1
07-Apr-1998 PRE Z SINE SWEEP SIN F04

Sine Test Name: AMSU_A2.tmp
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100
H(fy  Magnitude
Ch3/Ch1
10
1
Log
0.1
Ratio
0.01
0.001
0.0001
15:35:17
07-Apr-1998

Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc ~ Points Per Sweep: 450
f K
Al A}
A
| Y J h
o (M
o |
/\M o A i, BN i .
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20 100 1000 2000
Log Frequency (Hz)
3/CONTROL
AMSU PLO S/O 431618,P/N 1348360-1 %
PRE ZSINESWEEP  S/NF04 METSAT %@

Sine Test Name: AMSU_A2.tmp
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’ Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc _Points Per Sweep: 450
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15:35:21 AMSU PLO S/O 431618,P/N 1348360-1 o) 2]
PRE Z SINE SWEEP SIN FO4 METSAT %’@ T
o
ot
%

07-Apr-1998
Sine Test Name: AMSU_A2.tmp



Sine Version 4.6.0 Test File Listing

File Name:

Current Date: Tue

CONTROL PARAMETERS:

AMSU_AZ2

Apr 07 1998 15:29:46

DURATION -

Type: Sweeps

Sweeps: 1.00

Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -

Control Spectrum: Average

Pilter Type: Proportional

Filter Specification: Fundamental  80.00 %, RMS 509. mcyc
EQUALIZATION -

Test Level: 0.00 dB
OPERATION MODE -

Manual Operation: Enable
STARTUP/SHUTDOWN -

Startup Rate: 10.00 dB/sec

Shutdown Rate: 20.00 dB/sec

Level Increment: 0.10 d&B
COMPRESSION PARAMETERS -

Manual Override: Enable

Record Manual Changes: Disable
SWEEP PARAMETERS - '

Manual Sweep Start: No

Sweep Mode: Log

Sweep Rate Definition: 100%50%25%

Sweep Rate 1: 2.0000 QOct/min

Sweep Rate 2: 1.0000 Oct/min

Sweep Rate 3: 0.5000 Oct/min s

Sweep Duration (hhh:mm:ss): 000:03:19

Manual Override: Enable

Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -

Segment Frequency Rate Compression

Number - (Hz) (Oct/min) (%)

1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Frequency Type Value -Alarm +Alarm -Abort +Abort
Number (Hz) (Units) (dB) (dB) (dB) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20 20
REFERENCE PARAMETERS -
Minimum Frequency: 20.000 Hz
Maximum Frequency: 2000.000 Hz
Transducer Crossover: 20.000 Hz
Crossover Range: 10.000 %
Frequency Points: 450.000
Box Tolerance: Disable
IMPORT REFERENCE -
Import: Off
SPECTRUM DYNAMIC LIMITS -
Acceleration Range: 0.000 dB
Minimum Acceleration (0-pk): 0.250 ¢
Maximum Acceleration (0-pk): 0.250 ¢
Maximum Velocity (0-pk): 0.768 in/s
Maximum Displacement (pk-pk): 0.012 in
SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mV RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mvV RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
(Continued- for Labels...)
Channel Channel Loop Sensitivity Channel Documentation .
Numbe Type Check (mV/Units) Label 1 Label 2
1- _Control Yes 100.00 CONTROL '
2 Auxiliary No 10.00 Z AXIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: Yes
H(ZL) Response Reference Label
Pair Channel Channel T e 3
1 2 1 - 2/CONTROL
2 3 1 3/CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431618,P/N 1348360-1
Title 2: PRE Z SINE SWEEP S/N F04 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing - :
Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List



100
Control
10
1
Log
DOF 200
RMS:
13.552 ¢ 0.01
0.001
0.0001
15:44:03
07-Apr-1998

Test Level: 0.000 dB Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Oft * Resolution: 5.000 Hz
................................ /\N\’\A 0o (T .'..‘.“..."
............ ) P o\ WWMW\(\VM W
= =
20 100 1000 2000
Log Frequency (Hz)
AMSU  PHASE LOCK OSCILLATOR S/0 431618
ZAXISTEST  S/NF04, P/N 1348360-1 METSAT \28/ APR 0 » 1958

Test Name: PLO.tmp ,



- -~ \
Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off " Resolution: 5.000 Hz
100
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Chan. 2
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Test Name: PLO.tmp
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Test Level: 0.000dB

Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off * Resolution: 5.000 Hz
100
Auxiliary
Chan. 3
10
1
;i
............... :
Log ....................... A SO S I - o I
Mz 0 O i
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AMS: 0 e /l ‘ -------------- |
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Test Level: 0.000 dB

Test Time: 000:01:00 Clipping: Off

Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz
" Resolution: 5.000 Hz

100
Auxiliary
Chan. 4
10
1
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Test Name: PLO.tmp
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Random Version 3.6.0 Test File Listing

File Name: PLO

Current Date: Tue Apr 07 1998

CONTROL PARAMETERS:

DURATION -
Test Time (hhh:mm:ss):

CONTROL STRATEGY -
Degrees of Freedom:
Control Spectrum:
Output Window:

OPERATION MODE -

000:01:00

200
Average

Kaiser-Bessel

Manual Operation: Enable
EQUALIZATION -
Start Level: -18.0 dB
Initial Test Level: -18.0 deB
Time at Initial Level: Off
Prestored Drive: Off
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
Level Increment: 2.0 dB
" Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec
REFERENCE TABLE:
Break Frequency Value Slope -Alarm
Point (Hz) (g2/Hz) (dB/oct) (dB)
1 3 -3
2 20 0.04
3 80 0.16 - —
4 500 0.16 -
5 2000 0.04
6 -3
TEST BANDWIDTH -
Minimum Frecquency: 20.00 Hz
Maximum Frequency: 2000.00 Hz
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz
SPECTRUM DYNAMIC LIMITS -
Overall RMS: 13.58 g RMS
Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAFETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 g
RMS Abort: 31.0 ¢
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Frequency: 20.0 Hz
Maximum Frequency: 2000.0 Hz
Level: -12.0 dB
Enable for Manual Operation: Yes
L.OOP CHECK -

Noise Threshold:
Maximum Drive:
Pause after Loop Check:

100.0 mV RMS
300.0 mV RMS

No

15:38:29

+Alarm -Abort
(dB) (dB)
3 -6

+Abort
(dB)
6



—_

DRIVE SIGNAL -
Drive Clipping:

CHANNEL TABLE:
Channel Channel Loop Sensitivity
Number Type Check (mV/Units)

1 Control Yes 10.00

2 Auxiliary No 10.00

3 Auxiliary No 10.00

4 Auxiliary No 10.00
Channel Channel Loop Sensitivity
Number Type Check (mV/Units)

1 Control Yes 10.00

2 Auxiliary No 10.00

3 Auxiliary No 10.00

4 Auxiliary No 10.00

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Off

Input Transducer
Coupling Type

Null DC Acceler
Null DC Acceler
Null DC Acceler
‘Null DC Acceler

Control Profile RMS Ab. ..

Units Weighting Number (Units)

g 0.00
g .

g

g

Channel Documentation

Label 1
CONTROL
UNIT Z AXIS
UNIT X AXIS
UNIT Y AXIS

Label 2

Enable H(f) Measurement: No
H(f) Response Reference Label
Pair  Channel Channel
1 3 2 3/CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text -
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618
Title 2: Z AXIS TEST S/N F04, P/N 1348360-1 METSAT
List Only Text -
Title 3: - - R
Prompt before Test: Yes
Data Storage -
Mode: Off
Message Log -
Mode: Off
Printing -
Automatic Plot: Off
LEVEL SCHEDULE:
Enable Level Schedule: No
REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No
SHAKER LIMITS:
Enable Shaker Limits: No

End of Random Test



Control

Log
Acceleration

g/(0-pk)

15:52:41
07-Apr-1998

100

10

0.1

0.01

0.001

0.000t

Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450

20 100 1000
Log Frequency (Hz)
AMSU PLO S/0 431618,P/N 1348360-1 APR 0 »
POSTZSINESWEEP  S/N F04 METSAT \223/ 1998

Sine Test Name: AMSU_A2.tmp
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Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19

Remaining Time: 000:00:00

Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
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07-Apr-1998 POST Z SINE SWEEP SIN F04 METSAT 2> Isf ) @
Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

100 _Compression: 90%

Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509, mcyc Points Per Sweep: 450
Auxiliary 4
Fundamental
10
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{
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Sine Test Name: AMSU_A2.tmp
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Sweep Numbet: 1.00

Sweep Rate 1: 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 2
Fundamental
10
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1 A ,
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Log V/
Acceleration 0.1 :
g (0-pk)
0.01
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20 100 1000 2000
Log Frequency (Hz)
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Sweep Number: 1.00 Elapsed Time: 000:03:19 ' Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
H({fy Magnitude
Ch2/Ch1
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20 100 ' 1000 2000
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Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00

. Test Range: 20.000, 2000.000 Hz

Points Per Sweep: 450

2000

Sweep Number: 1.00
Sweep Rate 1; 2.000 oct/min
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc
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Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
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. Current Date:

Sine Version 4.6.0 Test File Listing

File Name:
Tue

CONTROL PARAMETERS:

AMSU_A2

Apr 07 1998 15:46:42

DURATION -

Type: Sweeps

Sweeps: 1.00

Test Time (hhh:mm:ss): 000:03:19
CONTROL STRATEGY -

Control Spectrum: Average

Filter Type: Proportional

Filter Specification: Fundamental 80.00 %, RMS 509. mcyc
EQUALIZATION -

Test Level: 0.00 aB
OPERATION MODE -

Manual Operation: Enable
STARTUP/SHUTDOWN -

Startup Rate: 10.00 dB/sec

Shutdown Rate: 20.00 dB/sec

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -

Manual Override: Enable

Record Manual Changes: Disable
SWEEP PARAMETERS -

Manual Sweep Start: No

Sweep Mode: Log

Sweep Rate Definition: 100%50%25%

Sweep Rate 1: 2.0000 Oct/min

Sweep Rate 2: 1.0000 Oct/min

Sweep Rate 3: 0.5000 Oct/min ¥

Sweep Duration (hhh:mm:ss): 000:03:19

Manual Override: Enable

Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)

1 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Fregquency Tvpe Value ~Alarm +Alarm -Abort
Number (Hz) (Units) (ds) (dB) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20
REFERENCE PARAMETERS -

Minimum Fregquency: 20.000 Hz

Maximum Freguency: 2000.000 Hz

Transducer Crossover: 20.000 Hz

Crossover Range: 10.000 %

Frequency Points: 450.000

Box Tolerance: Disable
IMPORT REFERENCE -

Import: Off
SPECTRUM DYNAMIC LIMITS -

Acceleration Range: 0.000 dB

Minimum Acceleration (0-pk): 0.250 g

Maximum Acceleration (0-pk): 0.250 g

Maximum Velocity (0-pk): 0.768 in/s

Maximum Displacement (pk-pk): 0.012 in

SAFETY PARAMETERS:

ALARM/ABORTS -

Active Frequency Range -

Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz

+Abort
{dB)
20



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 d=B
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mvV RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mV RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: . 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
(Continued. for Labels...) A
Channel Channel Loop Sensitivity Channel Documentation
Numbe Type Check (mV/Units) Label 1 Label 2
1. Control Yes 100.00 CONTROL
2 Auxiliary No 10.00 Z AXIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXTIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: Yes
H(L) Response Reference Label
Pair Channel Channel - S e 3
1 2 1 2/CONTROL
2 3 1 3/CONTROL
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431618,P/N 1348360-1
Title 2: POST Z SINE SWEEP S/N F04 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing - :
Automatic Plot: Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List



Control

Log
Acceleration

g (0-pk)

16:14:49
07-Apr-1998

100

10

0.1

0.01

0.001

0.0001

Sweep Number: 1.00 ‘ Elapsed Time: 000:03:19 ' Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional ‘ . Test Range: 20.000, 2000.000 Hz
Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
20 100 1000 12000
Log Frequency (Hz)
AMSU PLO S/O 431618,P/N 1348360-1 AR 0,
PREY SINE SWEEP  S/N Fo4 METSAT &/ ? 1908
_ ¥

Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100

Elapsed Time: 000:03:19
Compression: 90%

Filter Type: Proportional

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 2
Fundamental
10
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07-Apr-1998 PRE Y SINE SWEEP SIN F04 METSAT
Sine Test Name: AMSU_A2.tmp
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Elapsed Time: 000:03:19 Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional .
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
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Sine Test Name: AMSU_A2.tmp



Remaining Time: 000:00:00
Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 4
Fundamental
10
A A
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0.01
0.001
0.0001
20 100 1000 2000
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16:15:01 AMSU PLO S/O431618,P/N 1348360-1 2%
07-Apr-1998 PREYSINESWEEP  S/NF04 METSAT = *
Sine Test Name: AMSU_A2.tmp @h‘ .



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min
100 Compression: 90%

Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H(fy Magnitude
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Sine Test Name: AMSU_A2.tmp



100

H(fy Magnitude

Ch3/Ch1
10
1
Log
0.1
Ratio
0.01 |
0.001
0.0001
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min
Compression: 90%

Elapsed Time: 000:03:19
Filter Type: Proportional
Fundamental: 80.000 %, BB RMS: 509. mcyc

Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz
Points Per Sweep: 450
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Sine Test Name: AMSU_A2.tmp
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Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Elapsed Time: 000:03:19
~ Points Per Sweep: 450

2000

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc
H(f) Magnitude
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16:15:46 AMSU PLO S/O 431618,P/N 1348360-1 2
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Sine Version 4.6.0 Test File Listing

File Name:
Current Date:

CONTROL PARAMETERS:
DURATION -
Type:
Sweeps:
Test Time (hhh:mm:ss):
CONTROL STRATEGY -
Control Spectrum:
Filter Type:
Filter Specification:
EQUALIZATION -
Test Level:
OPERATION MODE -
Manual Operation:
STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

AMSU_A2
Tue Apr 07 1998

16:09:41

Sweeps
1.00
000:03:19

Average
Proportional
Fundamental
0.00 a8
Enable

10.00 dB/sec
20.00 dB/sec

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -
" Manual Override: Enable
Record Manual Changes: Disable
SWEEP PARAMETERS -
Manual Sweep Start: No
Sweep Mode: Log
Sweep Rate Definition: 100%50%25%
Sweep Rate 1: 2.0000 Oct/min
Sweep Rate 2: 1.0000 Oct/min
Sweep Rate 3: 0.5000 Oct/min . 3
Sweep Duration (hhh:mm:ss): 000:03:19
Manual Override: Enable
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 - 2000 2 90

REFERENCE TABLE:

Units for Acceleration, Velocity and Displacement: g, in/s, in

Segment Frequency Type
Number (Hz)
1 2000 Acceleration

REFERENCE PARAMETERS -
"Minimum Fregquency:
Maximum Frequency:
Transducer Crossover:
Crossover Range:
Frequency Points:
Box Tolerance:

IMPORT REFERENCE -
Import:

SPECTRUM DYNAMIC LIMITS -
Acceleration Range:
Minimum Acceleration (0-pk):
Maximum Acceleration (0-pk):
Maximum Velocity (0-pk):
Maximum Displacement (pk-pk)

SAFETY PARAMETERS:
ALARM/ABORTS -
Active Frequency Range -
Minimum Frequency:
Maximum Frequency:

: 0.012

~-Abort
(dB)
-20

+Alarm
(dB)
1.5

-Alarm
(dB)
-1.5

Value
(Units)
0.25

20.000
2000.000 Hz
20.000 Hz
10.000 %
450.000
Disable

Hz

Off

0.000 4B
0.250 ¢
0.250 g
0.768 in/s
in

20.00 Hz
2000.00 Hz

80.00 %, RMS 509. mcyc

+Abort
(dB)
20



—

Enable for Manual Mode: ' Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: 5
LOOP CHECK -
Noise Threshold: 30.00 mv RMS
Frequency: 100.00 Hz
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: , 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TABLE: i
Channel Channel ‘Loop Sensitivity Input Transducer Control Profile Measurement
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process. .
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamental
2 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamental
{Continued. for Labels...) )
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1. Control Yes 100.00 CONTROL
2  Auxiliary No 10.00 Z AXIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXTS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: Yes
H(f) Response Reference Label
Pair Channel  Channel -~ — e 5. ST
1 2 1 2 /CONTROL e
2 3 1 3/CONTROL )
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S/0 431618,P/N 1348360-1
Title 2: PRE Y SINE SWEEP S/N F04 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing -
Automatic Plot: - Off

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List
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Control
10
1
Log
g2Hz 0.1
DOF 200
RMS:
13.522 g 0.01
0.001
0.0001
16:23:53
07-Apr-1998

Test Level: 0.000 dB

Reference RMS: 13.576

Test Range: 20.000, 2000.000 Hz

Test Time: 000:01:00 Clipping: Off " Resolution: 5.000 Hz
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20 100 1000 2000
Log Frequency (Hz)

AMSU  PHASE LOCK OSCILLATOR S/O 431618
Y AXISTEST  S/N F04, P/N 1348360-1 METSAT

Test Name: PLO.tmp
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Test Name: PLO.tmp

Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz
Test Time: 000:01:00 Clipping: Off " Resolution: 5.000 Hz
100 .
Auxiliary
Chan. 3
10
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P B e T e ——— e =
gg/HZ 0.1 T, e / -
———— e ! X 1
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20 100 ' , 1000 2000
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UNIT X AXIS
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Chan.4 -
10
1
Log
g2Hz 0.1
DOF 120
RMS:
47.303 ¢ 0.01
0.001
0.0001
16:23:56
07-Apr-1998

Test Level: 0.000dB
Test Time: 000:01:00

Reference RMS: 13.576

Clipping: Off

“Test Range: 20.000, 2000.000 Hz
" Resolution: 5.000 Hz
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Random Version 3.6.0 Test File Listing

File Name:
‘Current Date:

PLO

Tue Apr 07 1998 16:18:37

CONTROL PARAMETERS:

DURATION -
Test Time (hhh:mm:ss):

CONTROL STRATEGY -
Degrees of Freedom:
Control Spectrum:
Output Window:

OPERATION MODE -

000:01:00

200
Average
Kaiser-Bessel

Manual Operation: Enable
EQUALIZATION -
Start Level: -18.0 4B
Initial Test Level: ~18.0 4=
Time at Initial Level: Off
Prestored Drive: Off
STARTUP/SHUTDOWN -
Startup Rate: 20.0 dB/sec
Time to Full Level: 60.0 sec
. Level Increment: 2.0 dB
Reset Measurement Average: Yes
Shutdown Rate: 20.0 dB/sec
REFERENCE TABLE:
Break Frequency Value Slope -Alarm +Alarm
Point (Hz) (g?/Hz) (dB/oct) (dB) (dB)
1 3 -3 3
2 20 0.04
3 80 0.16 - -
4 500 0.16
5 2000 0.04
6 -3
TEST BANDWIDTH -
Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz
Frequency Lines: 400.00 Lines
Frequency Resolution: 5.00 Hz
SPECTRUM DYNAMIC LIMITS -
Overall RMS: 13.58 g RMS
Maximum Acceleration (0-pk): 40.73 g
Maximum Velocity (0-pk): 12.86 in/s
Maximum Displacement (0-pk): 0.05 in
IMPORT REFERENCE -
Import: Off
SAFETY PARAMETERS:
ALARM/ABORTS -
RMS Alarm: 21.9 g
RMS Abort: 31.0 g
RMS Abort DOF: 8
Control Signal Loss: Standard
Spectral Lines Allowed Out -
Alarm Lines: 60 Lines
Abort Lines: 100 Lines
Active Conditions -
Minimum Frequency: 20.0 Hz
Maximum Frequency: 2000.0 Hz
Level: -12.0 4B
Enable for Manual Operation: Yes
LOOP CHECK -

Noise Threshold:
Maximum Drive:
Pause after Loop Check:

100.0 mvV RMS
300.0 mV RMS
No

-Abort
(dB)
-6

+Abort
(dB)
6



DRIVE SIGNAL -
Drive Clipping: Off

'CHANNEL TABLE: ;
Channel Channel Loop Sengitivity Input Transducer Control Profile RMS Abc’

Number Type Check (mV/Units) Coupling Type Units Weighting Number (Units)
1 Control Yes 10.00 Null DC Acceler g 0.00
2 Auxiliary No 10.00 Null DC Acceler g ‘
3 Auxiliary No 10.00 Null DC Acceler g
4 Auxiliary No 10.00 Null DC Acceler g
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1 Control Yes 10.00  CONTROL
2 Auxiliary No 10.00 UNIT Z AXIS
3 Auxiliary No 10.00 UNIT X AXIS
4 Auxiliary No 10.00 UNIT Y AXIS

{12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:
Enable-H(f) Measurement: ' No
H(f) Response Reference Label
Pair Channel Channel

1 3 2 3/CONTROL
2 4 2 4 /CONTROL
3 5 2 5/CONTROL
DOCUMENTATION
Display Text -
Title 1: AMSU PHASE LOCK OSCILLATOR S/0 431618
Title 2: Y AXIS TEST S/N F04, P/N 1348360-1 METSAT
List Only Text -
Title 3: - S 3
Prompt before Test: " Yes
Data Storage -
Mode: Off
Message Log -
Mode: Off
Printing -
Automatic Plot: Off

LEVEL SCHEDULE:
Enable Level Schedule: No

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: - No

End of Random Test



Control

Log
Acceleration

g (0-pk)

16:32:51
07-Apr-1998

Sweep Number: 1.00 Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional - . Test Range: 20.000, 2000.000 Hz
100 Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc _Points Per Sweep: 450
10
1
0.1
0.01
0.001
0.0001
20 100 1000
Log Frequency (Hz)
AMSU PLO S/O 431618,P/N 1348360-1 %
POSTY SINESWEEP  S/N F04 METSAT %@ |

Sine Test Name: AMSU_A2.tmp

2000



Sweep Number: 1.00

Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19

Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc _Points Per Sweep: 450
Auxiliary 2
Fundamental
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Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

2000

Sweep Number: 1.00 Elapsed Time: 000:03:19
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional .
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
Auxiliary 3
Fundamental
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Elapsed Time: 000:03:19 Remaining Time: 000:00:00
. Test Range: 20.000, 2000.000 Hz

Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min Filter Type: Proportional :
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. meyc Points Per Sweep: 450
Auxiliary 4
Fundamental
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07-Apr-1998 POST Y SINE SWEEP SN F04 METSAT & "00
Sine Test Name: AMSU_A2.tmp , -~
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Sweep Number: 1.00

Sweep Rate 1; 2.000 oct/min
100 _Compression: 90%

Elapsed Time: 000:03:19 Remaining Time: 000:00:00
Filter Type: Proportional . Test Range: 20.000, 2000.000 Hz
Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H(f)y Magnitude
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Sine Test Name: AMSU_A2.tmp



Sweep Number: 1.00 Elapsed Time: 000:03:19 ' Remaining Time: 000:00:00

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional : . Test Range: 20.000, 2000.000 Hz
100 _Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450
H({f)  Magnitude
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Sweep Number: 1.00
Sweep Rate 1: 2.000 oct/min

Elapsed Time: 000:03:19
Filter Type: Proportional

Remaining Time: 000:00:00

. Test Range: 20.000, 2000.000 Hz

Compression: 90% Fundamental: 80.000 %, BB RMS: 509. mcyc " Points Per Sweep: 450
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Sine Version 4.6.0 Test File Listing

File Name:
Current Date: Tue
CONTROL PARAMETERS:
DURATION -~
Type:
Sweeps:
Test Time (hhh:mm:ss):
CONTROL STRATEGY -
Control Spectrum:
Filter Type:
Filter Specification:
EQUALIZATION -
Test Level:
OPERATION MODE -
Manual Operation:
STARTUP/SHUTDOWN -
Startup Rate:
Shutdown Rate:

Level Increment: 0.10 dB
COMPRESSION PARAMETERS -
Manual Override: Enable
Record Manual Changes: Disable
SWEEP PARAMETERS -
Manual Sweep Start: No
Sweep Mode: Log
Sweep Rate Definition: 100%50%25%
Sweep Rate 1: 2.0000 Oct/min
Sweep Rate 2: 1.0000 Oct/min
Sweep Rate 3: 0.5000 Oct/min 3
Sweep Duration (hhh:mm:ss): 000:03:19
Manual Override: Enable
Record Manual Changes: Disable
SWEEP/COMPRESSION TABLE -
Segment Frequency Rate Compression
Number (Hz) (Oct/min) (%)
1 2000 2 90

REFERENCE TABLE:

AMSU_A2

Apr 07 1998 16:26:27

Sweeps
1.00
000:03:19

Average
Proportional
Fundamental
0.00 dB
Enable

10.00 dB/sec
20.00 dB/sec

Units for Acceleration, Velocity and Displacement: g, in/s, in
Segment Frequency Type Value ~Alarm +Alarm -Abort
Number (Hz) (Units) (dB) (dB) (dB)

1 2000 Acceleration 0.25 -1.5 1.5 -20
REFERENCE PARAMETERS -

Minimum Frequency: 20.000 Hz

Maximum Frequency: 2000.000 Hz

Transducer Crossover: 20.000 Hz

Crossover Range: 10.000 %

Frequency Points: 450.000

Box Tolerance: Disable
IMPORT REFERENCE -

Import: Off
SPECTRUM DYNAMIC LIMITS -

Acceleration Range: 0.000 dB

Minimum Acceleration (0-pk): 0.250 g

Maximum Acceleration (0-pk): 0.250 g

Maximum Velocity (0-pk): 0.768 in/s

Maximum Displacement (pk-pk): 0.012 in

SAFETY PARAMETERS:

ALARM/ABORTS -

Active Frequency Range -

Minimum Frequency: 20.00 Hz
Maximum Frequency: 2000.00 Hz

80.b0 %, RMS 509. mcyc

+Abort
(dB)
20



Enable for Manual Mode: Yes

Reference CSL Threshold: 20.00 dB
CSL Count Threshold: S
LOOP CHECK - )
Noise Threshold: 30.00 mV RMS
Frequency: ©100.00 Hz
Maximum Drive: 100.00 mv RMS
Pause after Loop Check: No
DRIVE SIGNAL -
Maximum Drive: : 10.00 Vpeak
Attenuated Output Delay: 0.00 Seconds
CHANNEL TARLE:
Channel Channel Loop Sensitivity Input Transducer Control Profile Measuremen
Number Type Check (mV/Units) Coupling Type Units Weighting Number Process
1 Control Yes 100.00 Nulled DC Acceler g 0.00 Fundamenta
2 Auxiliary No 10.00 Nulled DC Acceler g " Fundamenta
3 Auxiliary No 10.00 Nulled DC Acceler g Fundamenta
4 Auxiliary No 10.00 Nulled DC Acceler g Fundamenta
(Continued. for Labels...) )
Channel Channel Loop Sensitivity Channel Documentation
Number Type Check (mV/Units) Label 1 Label 2
1. Control Yes 100.00 CONTROL
2 " Auxiliary No 10.00 2 AXIS
3 Auxiliary No 10.00 X AXIS
4 Auxiliary No 10.00 Y AXTIS

(12 Inactive Channels)

TRANSFER FUNCTION PAIR TABLE:

Enable H(f) Measurement: ~ Yes
H(f) Response Reference Label
Pair Channel Channel — e o 3
1 2 1 2/CONTROL
2 3 1 3/CONTROL: -
3 4 1 4/ CONTROL
DOCUMENTATION:
Display Text -
Title 1: AMSU PLO S$/0 431618,P/N 1348360-1
Title 2: POST Y SINE SWEEP S/N F04 METSAT
List Only Text -
Title 3:
Prompt before Test: Yes
Data Storage -
Storage Mode: Off
Message Log -
Log Mode: Off
Printing - .
Automatic Plot: Off ‘

REMOTE COMMUNICATION TABLE:
Enable Remote Communication: No

SHAKER LIMITS:
Enable Shaker Limits: No

End of Sine Test List






Section 3A: Frequency and Power Hystersis - F03

This section contains data regarding frequency and power hysteresis. In three
temperature cycles, the maximum change in frequency was 4 kHz and the maximum
change in power of 0.08 dB, both neglectfully small.






AE-26758A

RIS S IR W &

VRV VUSSR
W W W s w Y
o

Unit Serial No.:

Shop Order No.:_72/€ / s~
/03 |

Dat# Z@L | ?{/BAF

. 21Jan 98 i
TEST DATA SHEET 7 (Sheet 1 of 3)
;  Temperature Cycling (Paragraph 4.2.2)
Test Setup Verified: ){ ¢ HvA
o ' Signature
1l Temperature Cycle ‘ Cycle 1. . Cycle-2 Cyélé 37 Cycle 4 Cycle 5 - Cycle 6
.| Frequency - o 27 . ~y
57.290344 GHz g0t 51 29077 15729023\ |572 %0330 |571,290332 £7.39033 ¥
| 1200 KkHz " 5lE
A Output Power ' F .
17 t0 20 dBin 1957dbm | 18 ﬂ% 896 A8m | /9924 195N p 02 140
.. . 4
Frequency ) o
S7.090344GHz | 575 | z7 270232 |57.29033,
+200 kHz 2 /370333
'| Output Power ey
17 t0 20 dBm 18.96 APm | /T /A ’?-95<£F}»\

Test Engineer: / %f .

Quality
DCMC:

o>

Assurance:

@

-
ratecgean
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AE-26758A

. 21 Jan 98
TEST DATA SH];ET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
cyclE#__/
Baseplate Temperature °C Actual Baseplate . +15V Current -15V Current ’
: " Temperature TC1 '
22 +2 Note 1 ‘2':)«‘7”& 1%‘.01—/520m§, ——/9’.,0-7/‘(3:3?’%& .
3213 3/. ¢ /5. 02 ) 52F st | 1507/ b Iszead
4243 ¥/, 0 /5,63 [3AmA |~ /607 [£7.2¥mB|
5213 £2.3°C /o2 [T gm B~ 02 [E5. /mAB|
60 22 Note 2 589 °C |0/ /S3Y ma |~EoC [69.4mA
5243 F9,0 " |/ S02/53mA |~ 15.05/ L8 mn
4233 . U2.5%°c |,Co3/533mxn "/‘5?05'"/[7@&;,;4;
3243 33.,30°C._ |[1502£3RTm4- |-1S5 /T ImAl
o 22 +2 Notes 1, 3 N3 0°< |V50a /S5l wmp HS.obf (63 ma
6-93 1 12 23 (Uit OfFf) ja., [°cC 1$.02)2 Sl mp- | A5olo 34 65 -3 M
NN 2 25 Unicom) 260 152 A S35 M50 (Y.t M4
'fWM -12 +3 (Unit Off) - ~ 10, 15.03ma 495 md-|5.07] WA 63.02 11
@At |[22s3@mion | =7 9,30 c | 5033 45 mi-15,0] bl 99
: -30 22 (Unit Off) Note 2 = 3¢ 1% | B3/ Tmal|S05 e -dl 724K,
-302 Note 4 — 29.5° |15.04 /482m|-15.07 | -61.18ua
-20+3 = 18 .7°C |15.04 [43Lmd - 1507 [-()434a
-10+3 = 9. 2 °C 154 [ 500mal-15.07 (- 6382lmA| o1/e
03 . %°c |I15.04 [ 506 nna -15-08,2-@";@@3/3‘7'3
10+3 9.7°%¢C 1S.04 [512 mal- 1508 [-€5.29,,}
22 +2 Note 1 zl.0 °C 15.02 /5 19me |- 15 o8 [-6E- 2l
NOTES: .
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2. Minimum 4 hour dwell at temperature. -
- Turn OFF unit power for transition to cold. . : : .
4, After soak, turn ON unit power, record temperature and currents. O/é[?
| EQC¥,
oAl
Shop Order No.: 4[3/ 4, /o Test Engineer: e : 7z
Unit Serial No.: o3 Quality Assuran:;f N N g e g L’/23/4 K @
Date: ”//3 /9? DCMC: Yf28/24
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TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)

AE-26758A
21 Jan 98

CYCLE#___ &~
Baseplate Temperature °C Actual Baseplate +15V Current -15V Current
: " Temperature TC1 '
22 +2 Note 1 22.9 ¢ 1.0l /szlmﬂ- 5 .08 /—44.34,
3223 32.8 ‘c /5.0l [ 524,31 H|15.08 [-b7.14
42 53,2~ \ q4z2.z °C 1S. 02 /53T mA|-/5 8 /— (72.79
52:3% S N 517 | 637 °C 1502 /528 pa | ~/5-08 /-6 11
60 =2 Note 2 58 .9°C |is.0% [532mal-i5.07/-LT.5¢
523 52, 7% 150/ /) BD0mre |5 07/ @224
4223 4?2 o0 °c /C0) ) SB2rrre | 17, og/ 625>
323 324 °c /501 | S26ysea | —13:07] 115
22 32 Notes 1,3 21%,.50.C isel | 52/vze ,,5“0:?’/ o 47
12 23 (Unit Off) .1 °C N/A N/A
2 +3 (Unit Off) 2. °c N/A N/A
-12 3 (Unit Off) —12.6°%¢ N/A N/A
-22 3 (Unit Off) - 22,3 % N/A N/A
-30 £2 (Unit Off) Note 2 -290°c¢c NA - N/A
-30+2 Note 4 T30.7°C [ 15.04/4743mA |-15.07 /6 1. bmA
203 = 20.0%. 1504/493 ma |-1S0%f63, Hmay
-1013 —11].1 Se [gcd‘{"/A—ﬁq ma. 4{5’.09,/-—(021354«1\.
023 —1.1°C 1504 /¢0S M A ~15.09 /64 .2mA
103 a.L ¢ 15.0%/6 A —\5.09/-6S3mH
22 +2 Note 1 . 2% ¢ 15:0] /S’(q ma |—15 {D/"‘ G627 m o
[ .
NOTES: / L
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding

cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.

2. . Minimum 4 hour dwell at temperature.
Turn OFF unit power for transition to cold.

4. After soak, turn ON unit power, record temperature and currents.

DR

 Shop Order No.: 4 31 é 'S Test Eng;'neér: G‘ A#MBE/(//
Unit Serial No.: Fo > Quality @;ce:
Date: 4. /4. 28 DCMC: Z %%—W—s
D P

74
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TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)

AE-26758A
21Jan98

. CYCLE# 3
" Baseplate Temperature °C Actual Baseplate +15V Current " +15V Current
: " Temperature TC1 ’
~] 2252 Note 1 2. 7% 15.0 ZV/5 %A | ~IS0V /-66-3mA | |
3233 3], 2% ¢ 12 .02 /8355 <1509 [~ L1.00 Ma
4233 40.6° ¢ 150 1 /531 im af-1S:06 /6T %4 vhae
5243 2. 00 N, P[S2% mar(50%/-69.05m
60 +2 Note 2 60.7 °C 4.97] g3 A | —15.00 /-64. 7mA
5243 52.0°C 1497/523 mpr |-15.09/-69.1Tmf
4223 42.6.°C 1503/ 533m0 |~ 150G /- 7. 90kt
3233 10.%° ¢ 1503/ 525mAl-15.09/~1le Ynlh
222 Notes 1,3 22.5°C. 1503/ 520 b |- 15.09/Lb B |
12 3 (Unit Off) 123.2 °C N/A N/A
2 =3 (Unit Off) 5 2° N/A N/A
-12 =3 (Unit Off) -12.7%¢. N/A N/A
-22 +3 (Unit Off) -22.07c N/A N/A
-30+2 (Unit Off) Note2 | .29 9 9C - N/A - N/A -
-30+2 Note 4 *‘7’9;79& B /5.°7‘/ S0 e -—/fc'&’/c:/ J’ML
-20£3 ~2{.0 °c /5ict /| H9orrze »/598/52 23 e
-10+3 -11,5° ¢ Sor) 4B |-y5, /0/63 32 me
023 -0, °C /ol [ C067mA|-1509 [64.Y mA
1023 F-2°c /5.03/ 512 rrce 15 ez/ 6837 rra
22 +2 Note 1 22.,3°%¢ 1563/ 52012a —158%/ (6 b YO ol
NOTES:
L Stabilize for minimum of 5 minutes. Record frequency output power and current as required for correspondmo

cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2. Minimum 4 hour dwell at temperature.
Turn OFF unit power for transition to cold.

4. After soak, turn ON unit power, record temperature and currents.

TestEnﬂneer' % ;2 ; 71 ~

43115

Shop Order No.:

Unit Serial No.: VF)é > Quality Ass :"fl’/ 4”“’“

Date: 4,_/ ‘g/ 0[% | DCMC:

e P—

A-17
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Fhelas

TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)

AE-26758A .
21Jan 98

CYCLE # f;é _ .

-15V Current

Baseplate Temperature °C Actual Baseplate +15V Current
: * Temperature TC1 . .

22 #2 Note 1 27 2% 1501 [ Spoimar | ~1SM [E6,4 tme}
3213 '3!1‘?"(, [5.0] , 525 ymar |=10M ié7 ”dméw
4253 4l.3%¢ 1503 [ 52lwar |=1St_[ 67.50mel
5223 J0\7%c 15.02 [528yme | -1501 / 612 1o
60 22 Note 2 5%.0° 1S:00 ) 5329 |50t [ G Gmal
223 e 0 o Dl
4243 Ny DA M4
3243 M Ml iz
22 +2 Notes 1,3 e Wl VIr
12 +3 (Unit Off) J /o N/A T ONA
2 3 (Unit Off) N NA N/A
-12 3 (Unit Off) W A N/A N/A
-22 +3 (Unit Off) w v N/A N/A
-30 =2 (Unit Off) Note 2 L Ia ~ NA- | - NA
-30+2 Note 4 “30.7°C. Vot /9%mh  |-1509 [fblpdmh
203 -/9.4°¢C 1504/ S b \-15 1] S42 LS
103 G5 5 04/500m |15 10 S350
0:3 _4030°c /5 04 /506 mA |15 10L4443 mA
103 Io.72°C 15.03/ 513us|—15 id /-65.3%M
22 +2 Note 1 22,/ oc 1503 /520 mA ] <IS- | /L. ¥lr

NOTES:

1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for correspondma

cycle number (reference Figure 12) After recording data, cycle dc power and verify unit reacquires lock.

2. Minimum 4 hour dwell at tc,mpe;ature.

Turn OFF unit power for transition to cold.

After soak, turn ON unit power, record temperature and currents.

Shop Order No.:

43/4/8"

UnitSerialNo: /2 2

)9y

Date:

Quality Assurance:

DCMC:

N1 iR
FoR

Test Enomeer' /%/ /

790

WPR 90 Bk

U4 -2.0-9%

4

A-17



AE-26758A

- 21 Jan 98
| TESTDATA SHEET7 (Sheet 2 of 3)
{ , Temperatuye Cycling (Paragraph 4.2.2)
= L A7 nd
cycLes 9 " 4.ag
Baseplate Temperature °C Actual Baséeplate . +15V Current -15V Current
: " Temperature TC1 : . :
2222 Note 1 22 1°¢ /503 /520mA 15 | Lol mh |
3243 22 9°c /502 /5270 4511 /17 3008
4223 42 2°¢ 02/ 533mA |- 1502/450Ymh
52 £3 51.6°C 1505/ 528umb |- 1S, 1z /- €9.U |wn
60 =2 Note 2 519°c )5.01 [ 5%2smas | 15U [ 6% E3nd
523 /A NM/A R
42 %3 ]
323 [
22 +2 Notes 1,3 | -
12 23 (Unit Off)  NA N/A
243 (UnitOff) N/A N/A
-12 =3 (Unit Off) : N/A N/A
-22 +3 (Unit Off) VA N/A’ N/A
302 (Uit Off) Note2 - | ~2%0% - NA .. NA .
-30+2 Note 4 -28.1°C ~lis.04/48dm -8z /oI mA
2023 —218°C 1 G0t A4z A -i5.15/62.2MA
103500 dajgf| —i2.0 Co5/4AdmA |-G 13/-63.2mA
053 B Spiw—"| ~ ke - QIS0 y/S05 1< 13/ 6 Y A
103 10.1°%C B03/Si3ma FISa1 5% wiy
22 +2 Noteq tuma 20.1°C 1S.03/51qmA |15, 12/766-3mA
NOTES:
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2. Minimum 4 hour dwell at temperature. -
Turmn OFF unit power for transition to cold. : ' '
4. After soak, turn ON unit power, record temperature and currents. EM LO[(;‘L‘%%
o)
: i
Shop Order No.: ‘% /615 . Test Eng_inéér: W/lé %W’/é/
Unit Seriat No.: F& = v Quality Assurance: %ﬁ o of “'-@ﬁ)
Date: f{//é,/ ?&? DCMC: @Jkﬁ@ et 4

A-17



AE-26753A

- 21 Jan 98
TEST DATA SHEET 7 (Sheet 2 of 3)
Tempe ture Cycling (Paragraph 4.2.2)
CYCLE #_D—SHE-LoF0— """M.?g 8sg)
Baseplate Temperature °C Actual Baseplate . +15V Current -15V Current
, " Temperature TC1 : '

2222 Notel  CowJl.| EQom SWT [OF 9— g | ,

3223 21.5°% 1505 & 51w |15 02/ 6T m A

423 4.2.9%¢. 1S.0-/SBwa-1S A (27.0”,’}%//\_.

5223 S2, 200, 150 /S0 bma S 11/=63.23 mr

6042 Note 2 S5.9%¢c__ \502/S33 mal 131/~ A7 2mpA-
5253 vz v/ NI
p\y 42 33 ' 1 | ,
e 32 23 | '
olq¥ 2222 Notes 1,3 N/ p M/ A N/A

12 +3 (Unit Off) N/A N/A

2 +3 (Unit Off) N/A N/A

-12 +3 (Unit Off) - N/A N/A

-22 =3 (Unit Off) N /)q : ~ NA ‘N/A

302 (UnitOff) Note2. |  -29.3°%_ NA- . NA .

3022 Note 4 29,4 °C | /S0d [480mAl-1S10 fELEMA |

2023 ~2).3°C /08 [YGRmMA|-r IR [ LA, ¥mY

1103 —1/, & °¢ s 0w [FIE A\ 15 10 [-63.3m¢

023 -0, °C 15.0F [sobma| (Sl [-64EmB

10 =3 g 0 °C ol [S/A A | =/S 11 [~ EL3mA

22 %2 Note 1 22,2 °C /5,03 [SROMA ~(S,/ )bl S 11

NOTES: .

1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
memqm 4 h.our.dwell at teml:fe;rature. s - . EQD:Q . [@1 - Z? .-
Turn OFF unit power for transition to cold. A : o A e 08Q’
After soak, turn ON unit power, record temperature and currents.

Shop Order No.: 4" Bl b g Test Eng@neér_: %/z?)() "

e T,
Unit Serial No.: F 0> Quality Assurance: “stD' ®
Date: 4"/1 ~] ! ?? DCMC: *90'.'?5

A-17
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ewyl/aed

Temperature (*C)

0L

3/27/98 14:45 ¢
3/28/98 13:36
4/13/98 20:21
4/14/98 0:21
4/14/98 421
4/14/98 821
4/14/98 1221
4/14/98 1621
4/14/98 2021
4/15/98 0:21
4/15/98 4:21
4/15/98 8:21
4/15/98 12:21

4/15/98 16:21 %
' —

41598 2021 || Z| A
53| 0O
4/16/%8 021 || & B| §
o

4/16/98 4:21
)

4/16/98 8:21

4/16/98 12:21
4/16/98 16:21
4/16/98 2021
4/17/98 021
4/17/98 421
4/17/98 81
4/17/98 12221
4/17/98 16:21
4/17/98 20:21
4/18/9%8 021
4/18/98 421

4/18/98 16:21

91sh %5

.LdO‘ leuid pue ‘BuljoA9 [eutssyy ‘Ld9 3sild 10} ejeq amjesadwa) ¢04 O1d

v 3

4/18/%8 821 |—— }'\b
4/18/8 121 | [
4Ry

[ * 4

™

NOY/Q, -
duis},

P




FOY

Date/Time
3/27/98 14:45
3/27/98 14:49
3/27/98 14:53

3/28/98 9:48

3/28/98 9:52

3/28/98 9:56
3/28/98 10:00

3/28/98 10:04

3/28/98 10:08
3/28/98 10:12
3/28/98 10:16
3/28/98 10:20
3/28/98 10:24
3/28/98 10:28
3/28/98 10:32
3/28/98 10:36
3/28/98 10:40
3/28/98 10:44
3/28/98 10:48
3/28/98 10:52
3/28/98 10:56
3/28/98 11:00
3/28/98 11:04
3/28/98 11:08
3/28/98 11:12
3/28/98 11:16
3/28/98 11:20
3/28/98 11:24
3/28/98 11:28
3/28/98 11:32
3/28/98 11:36
3/28/98 11:40
3/28/98 11:44
3/28/98 11:48
3/28/98 11:52
3/28/98 11:56
3/28/98 12:00
3/28/98 12:04
3/28/98 12:08
3/28/98 12:12
3/28/98 12:16
3/28/98 12:20
3/28/98 12:24
3/28/98 12:28
3/28/98 12:32
3/28/98 12:36
3/28/98 12:40
3/28/98 12:44

Base pla e
Temp
22115
22.087
22.08
22.2
21.135
19.584
17.542
15.333
13.069
10.806
8.4658
6.1113
5.4029
2.9159
2.1692
1.7913
1.5805
1.4631
1.4074
1.3635
1.5177
1.5055
1.5148
1.5162
< 1.5006
1.4758
1.5357
1.527
2.554
44315
6.508
8.7123
10.997
13.262
15.578
17.9
20.201
22.332
24.271
26.042
27.68
29.174
30.535
31.733
32.872
33.931
34.856
35.747

°C/hour
0.425
476
-12.48
-23.29
-29.01
-32.575
-33.68
-34.336
-34.7885
-27.0155
-27.7495
-19.7105
-18.058
-6.677
-3.56305
-1.9195
-1.085
0.273
0.4905
0.7565
-0.0075
-0.0245
-0.195
0.0975
0.132
5.391
14.479
24.905
30.7915
32.8275
33.77
34.3285
34.515
34.695
33.77
31.855
29.205
26.74
24.515
22.465
20.265
18.49
16.98
15.615
14.375
16.58
28.97
35.325

DAT35

Page 1

. Foy

baXx PIQZLC
Date/Time Temp
3/26/98 14:06 26.644
3/26/98 14:10 27.729
3/26/98 14:14 28.747
3/26/98 14:18 29.071
3/26/98 14:22 28.145
3/26/98 14:26 25.388
3/26/98 14:30 23.857
3/26/98 14:34 23.402
3/26/98 14:35 23.326
3/26/98 14:39 23.062
3/26/98 14:43 22.821
3/26/98 14:47 22.506
3/26/98 14:51 22422
3/26/98 14:55 22.393
3/26/98 14:59 22.359
3/26/98 15:03 22.311
3/26/98 15:07 22315
3/26/98 15:11 2229
3/26/98 15:15 22295
3/26/98 15:19 22.299
3/26/98 15:23 22.295
3/26/98 15:27 22273
3/26/98 15:31 22.275
3/26/98 15:356 22.246
3/26/98 15:39 22.255
3/26/98 15:43 22.259
3/26/98 15:47 22.263
3/26/98 15:51 2227
3/26/98 15:55 22.239
3/26/98 15:59 22281
3/26/98 16:03 22.259
3/26/98 16:07 22.253
3/26/98 16:11 22.215
3/27/98 8:59 22172
3/27/98 9:03 23.163
3/27/98 9:07 22.879
3/27/98 9:11 19.134
3/27/98 9:15 16.855
3/27/98 9:19 15.219
3/27/98 9:23 13.268
3/27/98 9:27 11114
3/27/98 9:31 - 8.8582
3/27/98 9:35 6.4993
3/27/98 9:39 5.1644
3/27/98 9:43 3.3858
3/27/98 9:47 2.5873
3/27/98 9:51 2.2636
3/27/98 9:55 2.0658

°C/hour
12.135
2.08
-16.795
-26.07
-23.715
-10.31
-3.975
-2.905
-4.1
-3.2
-2.14
-0.735
-0.555
-0.39
-0.345
-0.08
-0.08
0.025
-0.11
-0.12
-0.245
-0.09
-0.08
0.085
0.075
-0.1
0.09
-0.055
0.07
-0.33
-0.435
455
3.32
-15.19
-31.54
-38.3
-29.33
-28.705
-31.804
-33.8435
-29.748
-27.362
-19.56
-14.504
6.6
-3.1965
-1.8455
-1.2755



3/28/98 12:48
3/28/98 12:52
3/28/98 12:56
3/28/98 13:00
3/28/98 13:04
3/28/98 13:08
3/28/98 13:12
3/28/98 13:16
3/28/98 13:20
3/28/98 13:24
3/28/98 13:28
3/28/98 13:32
3/28/98 13:36
3/28/98 13:40
3/28/98 13:44
3/28/98 13:48
3/28/98 13:52
3/28/98 13:56
3/28/98 14:00
3/28/98 14:04
3/28/98 14:08
3/28/98 14:12
3/28/98 14:16
3/28/98 14:20
3/28/98 14:24
3/28/98 14:28
3/28/98 14:32
4/13/98 17:21
4/13/98 17:25
4/13/98 17:29
4/13/98 17:33
4/13/98 17:37
4/13/98 17:41
4/13/98 17:45
4/13/98 17:49
4/13/98 17:53
4/13/98 17:57
4/13/98 18:01
4/13/98 18:05
4/13/98 18:09
4/13/98 18:13
4/13/98 18:17
4/13/98 18:21
4/13/98 18:25
4/13/98 18:29
4/13/98 18:33
4/13/98 18:37
4/13/98 18:41
4/13/98 18:45

37.247

40.65
42.812
43.682
44.071
44.302
44.416
44.459
44.507
44,543
44,583
44.587
44.587
44.531

44.51
44,524

44,52
44.524
44.389
42,773
40.726
38.603
36.354
34.045
31.726

« 29.5652

28.359
31.276
30.424
29.449
28.037

27.31
25.648
24.691
24.291
24.071
23.957
23.931
23.908
23.864
23.837
23.826

23.84

23.846

23.856
23.886
23.874
23.863
23.872

32.175
17.105
7.45
3.67
1.94
1.025
0.635
0.62
04
0.22
-0.26
-0.385
-0.315
-0.055
0.07
-0.675
-8.735
-18.99
-28.93
-32.095
-33.405
-34.385
-34.01
-28.43
-2.25
4.36
5.45
-16.185
-16.57
-19.005
-16.73
-15.085
-7.885
-3.67
-1.8
-0.815
-0.465
-0.47
-0.41
-0.12
0.045
0.15
0.23
0.14
0.035
-0.07
0.055
0.205
-0.015
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3/27/98 9:59
3/27/98 10:03
3/27/98 10:07
3/27/98 10:11
3/27/98 10:15
3/27/98 10:19
3/27/98 10:23
3/27/98 10:27
3/27/98 10:31
3/27/98 10:35
3/27/98 10:39
3/27/98 10:43
3/27/98 10:47
3/27/98 10:51
3/27/98 10:55
3/27/98 10:59
3/27/98 11:03
3/27/98 11:07
3/27/98 11:11
3/27/98 11:15
3/27/98 11:19
3/27/98 11:23
3/27/98 11:27
3/27/98 11:31
3/27/98 11:35
3/27/98 11:39
3/27/98 11:43
3/27/98 11:47
3/27/98 11:51
3/27/98 11:55
3/27/98 11:59
3/27/98 12:03
3/27/98 12:07
3/27/98 12:11
3/27/98 12:15
3/27/98 12:19
3/27/98 12:23
3/27/98 12:27
3/27/98 12:31
3/27/98 12:35
3/27/98 12:39
3/27/98 12:43
3/27/98 12:47
3/27/98 12:51
3/27/98 12:55
3/27/98 12:59
3/27/98 13:03
3/27/98 13:07
3/27/98 13:11

1.948
1.8945
1.8107
1.7476
1.7231
1.7007
1.5041
1.3639

1.368
1.4097

1.5052

1.5601
1.6289
1.5989
1.6403
1.6367
1.7381
2.8446
4.5733
6.6339
8.7927
11.047
13.302
15.584
17.884
20.189
22.514
24.861
27192
20.559

31.87
34.236
36.556
38.857
41.072

43.04
44111
44674
44,984
45.157
45.271
45.339
45.262
45.207
45.094
44.983
44.942
44.902
43.665

-1.002
-0.857
-0.55
-1.2175
-1.796
-1.6635
-0.472
0.7065
0.9605
1.096
0.4685
0.401
0.039
0.696
6.0215
14.683
24.479
29.7405
32.3685
33.3405
33.9565
34.185
34.435
34.65
34.885
35.015
35.225
35.045
36.22
34.985
34.935
34.18
32.42.
26.27
18.01
9.72
5.23
2.985
1.775
0.525
-0.32
-1.225
-1.395
-1.325
-0.96
-6.59
-17.85
-31.42
-39.24



4/13/98 18:49
4/13/98 18:53
4/13/98 18:57
4/13/98 19:01
4/13/98 19:05
4/13/98 19:09
4/13/98 19:13
4/13/98 19:17

4/13/98 19:21

4/13/98 19:25
4/13/98 19:29
4/13/98 19:33
4/13/98 19:37

4/13/98 19:41 .

4/13/98 19:45
4/13/98 19:49
4/13/98 19:53
4/13/98 19:57
4/13/98 20:01
4/13/98 20:05
4/13/98 20:09
4/13/98 20:13
4/13/98 20:17
4/13/98 20:21
4/13/98 20:25
4/13/98 20:29
4/13/98 20:33
4/13/98 20:37
4/13/98 20:41
4/13/98 20:45
4/13/98 20:49
4/13/98 20:53
4/13/98 20:57
4/13/98 21:01
4/13/98 21:05
4/13/98 21:09
4/13/98 21:13
4/13/98 21:17
4/13/98 21:21
4/13/98 21:25
4/13/98 21:29
4/13/98 21:33
4/13/98 21:37
4/13/98 21:41
4/13/98 21:45
4/13/98 21:49
4/13/98 21:53
4/13/98 21:57
4/13/98 22:01

23.885
23.904
23.869
23.878
23.912
24.803
26.281
27.988
29.761
31.595
33.482
35.346
37.239
39.122
41.001
42.893
44,782
46.664
48.555
50.439
52.321
54.196
56.041
57.496
58.928

¢ 59.624

59.969
60.197
60.29
60.329
60.372
60.39
60.428
60.4
60.413
60.429
60.406
60.422
60.423
60.419
60.439
60.439
60.439
60.419

60.439

60.442
60.442
60.442

60.467

-0.035
0.04
4.67

12.015

20.38
24.79
26.57
27.47
27.925
28.22
28.2
28.275
28.27
28.3
28.315
28.31
28.285
28.285
28.205
28.01
25.875
23.66
17.915
12.365
6.345
3.33
1.8
0.875
05
0.495
0.14
0.115
0.005
0.03
0.045
-0.03
0.065
0.085
0.08
0.1
-0.1

0.015
0.115
0.015
0.125
-0.075
0.015
-0.015
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3/27/98 13:15
3/27/98 13:19
3/27/98 13:23
3/27/98 13:27
3/27/98 13:31
3/27/98 13:35
3/27/98 13:39
3/27/98 13:43
4/13/98 17:21
4/13/98 17:25
4/13/98 17:29
4/13/98 17:33
4/13/98 17:37
4/13/98 17:41
4/13/98 17:45
4/13/98 17:49
4/13/98 17:53
4/13/98 17:57
4/13/98 18:01
4/13/98 18:05
4/13/98 18:09
4/13/98 18:13
4/13/98 18:17
4/13/98 18:21
4/13/98 18:25
4/13/98 18:29
4/13/98 18:33
4/13/98 18:37
4/13/98 18:41
4/13/98 18:45
4/13/98 18:49
4/13/98 18:53
4/13/98 18:57
4/13/98 19:01
4/13/98 19:05
4/13/98 19:09
4/13/98 19:13
4/13/98 19:17
4/13/98 19:21
4/13/98 19:25
4/13/98 19:29
4/13/98 19:33
4/13/98 19:37
4/13/98 19:41
4/13/98 19:45
4/13/98 19:49
4/13/98 19:53
4/13/98 19:57
4/13/98 20:01

41.352
38.618
35.817

33.28

30.914

29.477
27.568
24.251
33.637
31.996
31.045
29.596
27.906
27.235
25.455
24.808
24.382
24.184
24.055

23.95
23.927
23.879
23.909
23.902
23.887
23.897
23.886
23.895
23.904
23.893
23.906
23.924
23.931
23.878
23.809
24.658
25.992
27.597
20.371
31.207
33.035
. 349
36.775
38.659

40.56
42.454
44.324
46.208

48.12

-40.36
-38.62
~31.7
-28.56
-33.315
203
22.14
33.97
19.705
-20.45
-19.05
-20.705
-15.49
-14.265
-6.355
-3.765
-2.16
-1.285
-0.88
-0.205
-0.125
0.04
-0.06
-0.08
0.04
0.035
0.035
0.055
0.1
0.19
-0.14
-0.575
3.635.
10.57
18.94
23.565
26.075
27.19
27.645
27.84
28.12
28.3
28.395
28.325
28.24
28.33
28.41
28.505
28.525



4/13/98 22:05
4/13/98 22:09
4/13/98 22:13
4/13/98 22:17
4/13/98 22:21
4/13/98 22:25
4/13/98 22:29

4/13/98 22:33

4/13/98 22:37
4/13/98 22:41
4/13/98 22:45
4/13/98 22:49
4/13/98 22:53
4/13/98 22:57
4/13/98 23:01
4/13/98 23:05
4/13/98 23:09
4/13/98 23:13
4/13/98 23:17
4/13/98 23:21
4/13/98 23:25
4/13/98 23:29
4/13/98 23:33
4/13/98 23:37
4/13/98 23:41
4/13/98 23:45
4/13/98 23:49
4/13/98 23:563
4/13/98 23:57
4/14/98 0:01
4/14/98 0:05
4/14/98 0:09
4/14/98 0:13
4/14/98 0:17
4/14/98 0:21
4/14/98 0:25
4/14/98 0:29
4/14/98 0:33
4/14/98 0:37
4/14/98 0:41
4/14/98 0:45
4/14/98 0:49
4/14/98 0:53
4/14/98 0:57
4/14/98 1:01
4/14/98 1:05
4/14/98 1:09
4/14/98 1:13
4/14/98 1:17

60.427
60.445
60.464
60.468
60.447

60.45
60.475
60.475
60.471

60.47
60.451
60.452
60.489
60.472
60.475
60.455
60.439
60.458
60.461
60.442

60.48
60.441
60.461
60.457
60.476

60.48
60.468
60.468
60.459
60.493
60.503
60.491
60.476
60.479
60.483
60.467
60.474
59.955
58.876
57.795
56.762
55.829
55.023
54.234
53.359
52.676
51.424
50.365
48.765

0.205
0.01
-0.07
0.035
0.14
0.105
-0.025
-0.12
-0.095
0.095
0.105
0.115
-0.17
0.165
-0.085
0.03
0.015
0.11
0.1
0.095
-0.115
0.175
0.095
0.055
-0.04
-0.105
0.1256
0.175
0.16
-0.085
-0.12
-0.04
0.045
0.025
-2.64
-7.955
-13.395
-15.965
-156.235
-13.86
-12.64
-12.35
-11.735
-14.05
-14.97
-19.555
-14.78
-11.28
-4.19
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4/13/98 20:05
4/13/98 20:09
4/13/98 20:13
4/13/98 20:17
4/13/98 20:21
4/13/98 20:25
4/13/98 20:29
4/13/98 20:33
4/13/98 20:37
4/13/98 20:41
4/13/98 20:45

4/13/98 20:49

4/13/98 20:53
4/13/98 20:57
4/13/98 21:01
4/13/98 21:05
4/13/98 21:09
4/13/98 21:13
4/13/98 21:17
4/13/98 21:21
4/13/98 21:25
4/13/98 21:29
4/13/98 21:33
4/13/98 21:37
4/13/98 21:41
4/13/98 21:45
4/13/98 21:49
4/13/98 21:53
4/13/98 21:57
4/13/98 22:01
4/13/98 22:05
4/13/98 22:09
4/13/98 22:13
4/13/98 22:17
4/13/98 22:21
4/13/98 22:25
4/13/98 22:29
4/13/98 22:33
4/13/98 22:37
4/13/98 22:41
4/13/98 22:45
4/13/98 22:49
4/13/98 22:53
4/13/98 22:57
4/13/98 23:01
4/13/98 23:05
4/13/98 23:09
4/13/98 23:13
4/13/98 23:17

50.006
51.909
53.825

55.73

57.244

58.773
59.508
59.969
60.197
60.348
60.445
60.488
60.506
60.563
60.574
60.586
60.583

60.58
60.615
60.596
60.612
60.612
60.593
60.613
60.613
60.613
60.636
60.636
60.636
60.621
60.639
60.658
60.638
60.661

60.64
60.681
60.668
60.687
60.644
60.683
60.644
60.683
60.682
60.665
60.668
60.687
60.651
60.651
60.674

28.62
26.675
2474
18.89
13.625
7.12
4.2
2.38
1.455
0.79
0.59
0.43
04
0.1
0.03
0.145
0.065
0.16
-0.015
-0.015
0.005
0.005
0.1
0.116°
0.115
0.1156
-0.075
0.015
0.11
0.085
0.11
-0.09
0.215.
0.035
0.235
-0.185
0.075
-0.215
0.1985
-0.005
0.105
-0.075
0.025
-0.07
-0.085
-0.065
0.21
0.21
-0.1



4/14/98 1:21
4/14/98 1:25

4/14/98 1:29

4/14/98 1:33
4/14/98 1:37
4/14/98 1:41
4/14/98 1:45
4/14/98 1:49

4/14/98 1:53

4/14/98 1:57
4/14/98 2:01
4/14/98 2:05
4/14/98 2:09
4/14/98 2:13
4/14/98 2:17
4/14/98 2:21
4/14/98 2:25
4/14/98 2:29
4/14/98 2:33
4/14/98 2:37
4/14/98 2:41
4/14/98 2:45
4/14/98 2:49
4/14/98 2:53
4/14/98 2:57
4/14/98 3:01
4/14/98 3:05
4/14/98 3:09
4/14/98 3:13
4/14/98 3:17
4/14/98 3:21
4/14/98 3:25
4/14/98 3:29
4/14/98 3:33
4/14/98 3:37
4/14/98 3:41
4/14/98 3:45
4/14/98 3:49
4/14/98 3:53
4/14/98 3:57
4/14/98 4:01
4/14/98 4:.05
4/14/98 4:09
4/14/98 4:13
4/14/98 4:17
4/14/98 4:21
4/14/98 4:25
4/14/98 4:29
4/14/98 4:33

48.468
48.109
47.927
47.671
46.403
45.787
44,196
42.537
40.817
38.99
37.133
35.253
33.344
31.43
29.526
28.086
26.598
25.187
24.662
24.568
23.193
22.583
22.284
22173
22.062
22.012
21.982
21.974
21.966
21.961
21.974
21.961
21.975
21.347
19.512
17.68
15.838
13.945
12.063
10.278
8.3346
6.4083
4.4477
2.5569
0.76821
-1.1906
-3.1662
-5.0844
-6.9932

-3.985
-8.53
-10.7

-17.375

-19.33

-24.85

-26.03

-27.02

-27.82

-28.23

-28.515
-28.635
-26.29
-24.16
-21.695

-17.12

-10.15
-9.97

-10.395

-11.42

-5.1

-2.605
-1.36

-0.955
-0.44
-0.23

-0.105

0

-0.025

0.07
-3.135
-12.245
-21.475
-27.545
-27.835
-28.085
-27.8
-28.052
-28.2735
-29.1515
-28.8885
-28.2005
-28.1915
-28.6155
-29.2631
-29.013
-28.853
-28.708
-28.199
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4/13/98 23:21
4/13/98 23:25
4/13/98 23:29
4/13/98 23:33
4/13/98 23:37
4/13/98 23:41
4/13/98 23:45
4/13/98 23:49
4/13/98 23:53
4/13/98 2357

4/14/98 0:01

4/14/98 0:05

© 4/14/98 0:09

4/14/98 0:13
4/14/98 0:17
4/14/98 0:21
4/14/98 0:25

4/14/98 0:29 -

4/14/98 0:33
4/14/98 0:37
4/14/98 0:41
4/14/98 0:45
4/14/98 0:49
4/14/98 0:53
4/14/98 0:57
4/14/98 1:01
4/14/98 1:05
4/14/98 1:09
4/14/98 1:13
4/14/98 1:17
4/14/98 1:21
4/14/98 1:25
4/14/98 1:29
4/14/98 1:33
4/14/98 1:37
4/14/98 1:41
4/14/98 1:45
4/14/98 1:49
4/14/98 1:53
4/14/98 1.57
4/14/98 2:01
4/14/98 2:05
4/14/98 2:09
4/14/98 2:13
4/14/98 2:17
4/14/98 2:21
4/14/98 2:25
4/14/98 2:29
4/14/98 2:33

60.693
60.693
60.654
60.634

~ 60.65

60.689
60.673
60.699

60.68
60.691
60.686
60.697
60.665
60.688
60.672
60.676
60.679
60.687
59.878
58.682
57.212
55.458
53.682
51.834
49.978

48.11
46.172
44.248
42.317
40.411
38.482
36.563
34.697
32.748
30.768
28.822
27.259
25.605
24.343
23.742
23.406
22.513
22.241
22.097
21.969
21.945
21.917
21.889
21.861

-0.295
-0.215
0.175
0.195
0.245
-0.045
0.09
-0.065
0.085
-0.13
0.01
-0.125
0.055
-0.045
0.075
-3.99
-9.985
-17.375
221
-25
-26.89
-27.4
-27.86
-28.31
-28.65
-28.965
-28.805
-28.83
-28.77
-28.57
-28.67
-28.975
-29.375,
-27.445
-25.815
-22.395
-17.685
-10.995
-9.15
-7.505
-6.545
-2.72
-1.48
-0.9
-04
-0.42
-0.13
-0.13
0.075



4/14/98 4:37
4/14/98 4:41
4/14/98 4:45
4/14/98 4:49
4/14/98 4:53
4/14/98 4:57
4/14/98 5:01
4/14/98 5:05

4/14/98 5.09

4/14/98 5:13
4/14/98 5:17
4/14/98 5:21
4/14/98 5:25
4/14/98 5:29
4/14/98 5:33
4/14/98 5:37
4/14/98 5:41
4/14/98 5:45
4/14/98 5:49
4/14/98 5:53
4/14/98 5:57
4/14/98 6:01
4/14/98 6:05
4/14/98 6:09
4/14/98 6:13
4/14/98 6:17
4/14/98 6:21
4/14/98 6:25
4/14/98 6:29

4/14/98 6:33

4/14/98 6:37
4/14/98 6:41
4/14/98 6:45
4/14/98 6:49
4/14/98 6:53
4/14/98 6:57
4/14/98 7:01
4/14/98 7:05
4/14/98 7:09
4/14/98 7:13
4/14/98 7:17
4/14/98 7:21

4/14/98 7:25

4/14/98 7:29
4/14/98 7:33
4/14/98 7:37
4/14/98 7:41
4/14/98 7:45
4/14/98 7:49

-8.9368
-10.826
-12.633

-14.49
-16.457
-18.391
-20.338
-22.303
-24.027
-25.994
-26.532
-28.721
-29.607
-29.923
-30.262
-30.386
-29.571
-29.644
-29.544
-29.585
-29.579
-29.592
-29.586
-29.603
-29.573

« -29.572

-29.607
-29.579
-29.588
-29.602

-29.62
-29.615
-29.632
-29.599
-29.635
-29.602
-29.615
-29.596
-29.605
-29.688
-29.594
-29.515
-29.492
-29.558
-29.545
-29.535
-29.527
-29.539

-29.55

27.766
-28.155
-28.79
-29.24
-29.23
-28.18
-28.28
-21.145
-23.47
-18.065
-16.955
-7.705
-3.895
1.76
3.09
4.21
0.07
0.325
-0.24
-0.005
-0.12
0.095
0.07
-0.02
-0.03
-0.08
0.025
-0.205
-0.135
0.15
0.105
0.1
0.15
-0.08
0.195
-0.015
-0.365
0.01
0.45
0.98
0.18
0.15
-0.215
0.155
0.03
0.075
0.12
0.2
-0.075
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4/14/98 2:37
4/14/98 2:41
4/14/98 2:45
4/14/98 2:49
4/14/98 2:563
4/14/98 2:57
4/14/98 3:.01
4/14/98 3:05
4/14/98 3:09
4/14/98 3:13
4/14/98 3:17
4/14/98 3:21

© 4]14/98 3:25

4/14/98 3:29
4/14/98 3:33
4/14/98 3:37
4/14/98 3:41
4/14/98 3:45
4/14/98 3:49
4/14/98 3:53
4/14/98 3:57
4/14/98 4:01
4/14/98 4:05
4/14/98 4:09
4/14/98 4:13
4/14/98 4:17
4/14/98 4:21
4/14/98 4:25
4/14/98 4:29
4/14/98 4:33
4/14/98 4:37
4/14/98 4:41
4/14/98 4:45
4/14/98 4:49
4/14/98 4:53
4/14/98 4:57
4/14/98 5:01
4/14/98 5:05
4/14/98 5:09
4/14/98 5:13
4/14/98 5:17
4/14/98 5:21
4/14/98 5:25
4/14/98 5:29
4/14/98 5:33
4/14/98 5:37
4/14/98 5:41
4/14/98 5:45
4/14/98 5:49

21.891
21.863
21.876
21.827

- 21.84
21.854
21.824
21.795
21.828
21.799
21.816
21.808
21.794
21.809
21.035
19.219
17.365
15.437
13.543
11.659
9.9149
7.9273
5.9561
4.0152
2.0791
0.24477
-1.6944
-3.6283
-5.5708
-7.5039
-9.4499
-11.319
-13.218
-15.01
-16.979
-18.893
-20.82
-22.925
-24.721
-26.785
-27.254
-29.541
-30.147
-30.51
-30.732
-30.833
-29.783
-30.02
-29.99

-0.32
-0.115
-0.11
-0.015
-0.225
-0.13
-0.125
0.105
-0.1
-0.025
-0.035
-3.865
-12.875
-22.22
-27.99
-28.38
-28.53
-27.6105
-28.0785
-28.5145
-29.4985
-29.241
-28.5567
-28.548
-28.637
-29.0779
-29.0475
-29.108
-28.741
-28.5705
-27.8005
-28.3
-28.375.
-29.05
-29.73
-29.14
-29.825
-21.645
-24.1
-16.81
-16.28
-5.965
-3.43
3.635
3.56
4.215
-0.885
0.445
0.23



4/14/98 7:53
4/14/98 7:57
4/14/98 8:01
4/14/98 8:05
4/14/98 8:09
4/14/98 8:13

4/14/98 8:17 -

4/14/98 8:21
4/14/98 8:25
4/14/98 8:29
4/14/98 8:33
4/14/98 8:37
4/14/98 8:41
4/14/98 8:45
4/14/98 8:49
4/14/98 8:53
4/14/98 8:57
4/14/98 9:01
4/14/98 9:05
4/14/98 9:09
4/14/98 9:13
4/14/98 9:17
4/14/98 9:21
4/14/98 9:25
4/14/98 9:29
4/14/98 9:33
4/14/98 9:37
4/14/98 9:41
4/14/98 9:45
4/14/98 9:49
4/14/98 9:53
4/14/98 9:57

4/14/98 10:01

4/14/98 10:05

4/14/98 10:09

4/14/98 10:13

4/14/98 10:17

4/14/98 10:21

4/14/98 10:25

4/14/98 10:29

4/14/98 10:33

4/14/98 10:37

4/14/98 10:41

4/14/98 10:45

4/14/98 10:49

4/14/98 10:53

4/14/98 10:57

4/14/98 11:01

4/14/98 11:05

-29.551
-29.579
-29.565

-29.54
-29.583
-29.622

-29.59

-29.59
-29.593
-29.597
-29.555
-29.559
-29.558
-29.531
-29.545

-29.56

-29.55
-29.5619
-29.539

-29.54

-29.54
-29.556
-29.552
-29.552
-29.524

¢ -29.122

-27.837
-26.089
-24.312
-22.499

-20.632

-18.743
-16.814
-14.893
-13.009
-11.1
-9.2168
-7.3229
-5.4398
-3.5677
-1.6814
0.19709
2.0895
.3.9956
5.8587
7.7529
9.6661
11.561
13.477

0.0585
-0.07
-0.285
-0.25
0.015
0.145
-0.035
0.175
0.17
0.195
0.12
0.07
-0.01
-0.095
0.13
0.105
0.05
-0.105
-0.085
-0.06
-0.06
0.16
2.15
8.575
17.175
24.05
26.69
27.285
27.845
28.425
28.695
28.67
28.57
28.381
28.4305
28.301
28.2455
28.2075
28.18445
28.286
28.385
28.30805
28.317
28.3525
28.5115
28.6205
28.5195
28.435
28.3
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4/14/98 5:53
4/14/98 5:57
4/14/98 6:01
4/14/98 6:05
4/14/98 6:09
4/14/98 6:13
4/14/98 6:17
4/14/98 6:21
4/14/98 6:25
4/14/98 6:29
4/14/98 6:33
4/14/98 6:37

© 4/14/98 6:41

4/14/98 6:45
4/14/98 6:49
4/14/98 6:53
4/14/98 6:57
4/14/98 7:01
4/14/98 7:05
4/14/98 7:09
4/14/98 7:13
4/14/98 7:17
4/14/98 7:21
4/14/98 7:25
4/14/98 7:29
4/14/98 7:33
4/14/98 7:37
4/14/98 7:41
4/14/98 7:45
4/14/98 7:49
4/14/98 7:53
4/14/98 7:57
4/14/98 8:01
4/14/98 8:05
4/14/98 8:09
4/14/98 8:13
4/14/98 8:17
4/14/98 8:21
4/14/98 8:25
4/14/98 8:29
4/14/98 8:33
4/14/98 8:37
4/14/98 8:41
4/14/98 8:45
4/14/98 8:49
4/14/98 8:53
4/14/98 8:57
4/14/98 9:01
4/14/98 9:05

-29.96
-29.931
-29.944
-29.938
-29.908
-29.925
-29.924
-29.912
-29.954
-29.917
-29.931
-29.972
-29.967
-29.961
-29.927
-29.964
-29.954
-29.943
-29.948
-29.956
-30.017

-29.97
-29.914
-29.937
-29.957
-29.944
-29.933

-29.95
-29.938
-29.972
-29.997
-29.978
-29.987
-29.986
-29.992
-29.997
-29.989
-29.989
-29.992
-29.996
~29.953
-29.981
-29.981
-29.976
-29.991
-30.053
-29.972
-30.012
-30.008

0.11
0.115
0.095

0.07
-0.02

-0.145
0.035
-0.095
-0.09
-0.25
-0.156
0.225
0.015
0.035
-0.08

0.08
-0.01
-0.37
-0.11

0.21

04
0.065
-0.15

0.02

0.035

0.03

-0.195
-0.235
-0.2
-0.075
0.055
-0.07
-0.05.
-0.015
0.015
0.025
-0.035
0.18
0.055
0.075
-0.115
-0.05
-0.36
0.02
-0.105
0.225
-0.07
-0.105
-0.085



4/14/98 11:09
4/14/98 11:13
4/14/98 11:17
4/14/98 11:21
4/14/98 11:25
4/14/98 11:29
4/14/98 11:33
4/14/98 11:37

4/14/98 11:41

4/14/98 11:45
4/14/98 11:49
4/14/98 11:53
4/14/98 11:57
4/14/98 12:01
4/14/98 12:05
4/14/98 12:09
4/14/98 12:13
4/14198 12:17
4/14/98 12:21
4/14/98 12:25
4/14/98 12:29
4/14/98 12:33
4/14/98 12:37
4/14/98 12:41
4/14/98 12:45
4/14/98 12:49
4/14/98 12:53
4/14/98 12:57
4/14/98 13:01
4/14/98 13:05
4/14/98 13:09
4/14/98 13:13
4/14/98 13:17
4/14/98 13:21
4/14/98 13:25
4/14/98 13:29
4/14/98 13:33
4/14/98 13:37
4/14/98 13:41
4/14/98 13:45
4/14/98 13:49
4/14/98 13:53
4/14/98 13:57
4/14/98 14:01
4/14/98 14:05
4/14/98 14:09
4/14/98 14:13
4/14/98 14:17
4/14/98 14:21

16.37
17.248
19.137
21.018
22.685
23.289
23.457
23.683

23.54
23.127
23.022
22,975

- 22.932

22.93
22.928
23.006
24.055
25.58
27.269
29.117
30.933
32.795
34.68
36.554
38.425
40.329
42222
44.084
46
47.868
49.758
51.66
53.516
55.384
57.275
58.911
60.497
61.036
61.144
61.232
61.259
61.231
60.724
60.526
60.425
60.381
60.364
60.347
60.365

28.24
27.185
20.76
12.195
4.99
1.255
-1.65
-3.305
-2.825
-0.975
-0.46
-0.235
0.37
5.625
13.26
21.315
25.31
26.765
27.63
27.815
28.105
28.15
28.245
28.34
28.295
28.355
28.23
28.37
28.3
28.24
28.13
28.075
26.975
25.565
18.805
11.165
3.675
1.115
0.435
-2.54
-3.665
-4.03
-1.715
-0.81

-0.39

-0.08
-0.115
-0.055

-0.09
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4/14/98 9:09
4/14/98 9:13
4/14/98 9:17
4/14/98 9:21
4/14/98 9:25
4/14/98 9:29
4/14/98 9:33
4/14/98 9:37
4/14/98 9:41
4/14/98 9:45
4/14/98 9:49
4/14/98 9:53

© 4/14/98 9:57

4/14/98 10:01
4/14/98 10:05
4/14/98 10:09
4/14/98 10:13
4/14/98 10:17
4/14/98 10:21
4/14/98 10:25
4/14/98 10:29
4/14/98 10:33
4/14/98 10:37
4/14/98 10:41
4/14/98 10:45
4/14/98 10:49
4/14/98 10:53
4/14/98 10:57
4/14/98 11:01
4/14/98 11:05
4/14/98 11:08
4/14/98 11:13
4/14/98 11:17
4/14/98 11:21
4/14/98 11:25
4/14/98 11:29
4/14/98 11:33
4/14/98 11:37
4/14/98 11:41
4/14/98 11:45
4/14/98 11:49
4/14/98 11:53
4/14/98 11:57
4/14/98 12:01
4/14/98 12:05
4/14/98 12:09
4/14/98 12:13
4/14/98 12:17
4/14/98 12:21

-29.986
-30.033
-30.025
-29.997
-30.021
-30.017
-29.708
-28.328
-26.554
24.752
-22.891
-21.091
-19.2
-17.314
-15.368
-13.459
-11.616
-9.6855
-7.7673
-5.8601
-3.9862
-2.0322
-0.10858
1.8721
3.7359
5.7078
7.5383
9.4738
11.369
13.244
15.137
17.059
18.948
20.831
22.373
22.666
23
23.144
22.772
22.483
22.398
22.351
22.308
22.327
22.367
22.674
23.93
25.477
27.249

-0.055
0.06
0.04

1.445
8.465
17.315
24.78
27.185
27.315
27.76
27.885
28.615
28.705
28.49
28.4125
28.4585
28.7795
28.4965
28.6755
28.7576
29.2915
28.8405
29.0819
28.331
28.6895
28.306
28.56285
28.316
28.45
28.52
28.47
26.57
18.59
10.845
3.855
.0.53
-2.685
-3.73

-2.105

-0.875

-0.355
0.08
1.83

8.015
15.56
22.875
25.625
27.075
27.625



4/14/98 14:25
4/14/98 14:29
4/14/98 14:33
4/14/98 14:37
4/14/98 14:41
4/14/98 14:45
4/14/98 14:49
4/14/98 14:53

4/14/98 14:57

4/14/98 15:01
4/14/98 15:05
4/14/98 15:09
4/14/98 15:13
4/14/98 15:17
4/14/98 15:21
4/14/98 15:25
4/14/98 15:29
4/14/98 15:33
4/14/98 15:37
4/14/98 15:41
4/14/98 15:45
4/14/98 15:49
4/14/98 15:53
4/14/98 15:57
4/14/98 16:01
4/14/98 16:05
4/14/98 16:09
4/14/98 16:13
4/14/98 16:17
4/14/98 16:21
4/14/98 16:25
4/14/98 16:29
4/14/98 16:33
4/14/98 16:37
4/14/98 16:41
4/14/98 16:45
4/14/98 16:49
4/14/98 16:53
4/14/98 16:57
4/14/98 17:01
4/14/98 17:05
4/14/98 17:09
4/14/98 17:13
4/14/98 17:17
4/14/98 17:21
4/14/98 17:25
4/14/98 17:29
4/14/98 17:33
4/14/98 17:37

60.341
60.336
60.347
60.335
60.323
60.314
60.321
60.351
60.322
60.334
60.326
60.341
60.349
60.322
60.329
60.359
60.332
60.367
60.391
60.367
60.347
60.334

60.36
60.348
60.355
60.346

60.36
60.355
60.366
60.353
60.341

60.34
60.348
60.337
60.341
60.361
60.365
60.369

60.35

60.35
60.346
60.371
60.312
60.334
60.337
60.355
60.355
60.358
59.763

-0.03
-0.065
-0.165

-0.07

0.14
0.04
0.065
-0.125
0.095
0.075
-0.02
-0.06
0.05
0.05
0.19
0.16
0.175
-0.1
-0.285
-0.035
0.005
0.105
-0.07
0.06

0.1
-0.035
-0.07
-0.13
-0.025
-0.02
0.005
0.065
0.14
0.14
-0.055
-0.075
-0.115
0.105
-0.19
-0.06
-0.17
0.215
0.105
0.105
-2.96
-8.97
-17
-22.975
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4/14/98 12:25
4/14/98 12:29
4/14/98 12:33
4/14/98 12:37
4/14/98 12:41
4/14/98 12:45
4/14/98 12:49
4/14/98 12:53
4/14/98 12:57
4/14/98 13:01
4/14/98 13:05
4/14/98 13:09

4/14/98 13:13

4/14/98 13:17
4/14/98 13:21
4/14/98 13:25
4/14/98 13:29
4/14/98 13:33
4/14/98 13:37
4/14/98 13:41
4/14/98 13:45
4/14/98 13:49
4/14/98 13:53
4/14/98 13:57
4/14/98 14:01
4/14/98 14:05
4/14/98 14:09
4/14/98 14:13
4/14/98 14:17
4/14/98 14:21
4/14/98 14:25
4/14/98 14:29
4/14/98 14:33
4/14/98 14:37
4/14/98 14:41
4/14/98 14:45
4/14/98 14:49
4/14/98 14:53
4/14/98 14.57
4/14/98 15:01
4/14/98 15:05
4/14/98 15:09
4/14/98 15:13
4/14/98 15:17
4/14/98 15:21
4/14/98 15:25
4/14/98 15:29
4/14/98 15:33
4/14/98 15:37

29.055
30.892
32.774

34.66
36.534
38.425
40.329
42.222
44.104

46.02
47.908
49.797
51.719

'53.614

55.54

57.47
59.008
60.651
60.805

60.41
60.325
60.274
60.246
60.261
60.198
60.193
60.208

60.21
60.173
60.172
60.186
60.181
60.212
60.199
60.207
60.217
60.167
60.197
60.206
60.199
60.172
60.206
60.195
60.206
60.233
60.205
60.216
60.232
60.237

28.025
28.21
28.255
28.345
28.44
28.395
28.455
28.43
28.465
28.495
28.53
28.715
28.755
26.97
25.555
16.675
7.01
-1.63
2.655
-0.82
-0.32
-0.38
-0.265
-0.265
0.06
0.1
-0.18
0.12
0.04
0.2
0.065
0.13
0.025
-0.16
-0.05
-0.055
0.16
-0.125

-0.02
0.17
0.135
0.05
0.05
-0.005
0.16
0.08
-0.1
-0.095




4/14/98 17:41
4/14/98 17:45
4/14/98 17:49
4/14/98 17:53
4/14/98 17:57
4/14/98 18:01
4/14/98 18:05
4/14/98 18:09

4/14/98 18:13

4/14/98 18:17
4/14/98 18:21
4/14/98 18:25
4/14/98 18:29
4/14/98 18:33
4/14/98 18:37
4/14/98 18:41
4/14/98 18:45
4/14/98 18:49
4/14/98 18:53
4/14/98 18:57
4/14/98 19:01
4/14/98 19:05
4/14/98 19:09
4/14/98 19:13
4/14/98 19:17
4/14/98 19:21
4/14/98 19:25
4/14/98 19:29
4/14/98 19:33
4/14/98 19:37
4/14/98 19:41
4/14/98 19:45
4/14/98 19:49
4/14/98 19:53
4/14/98 19:57
4/14/98 20:01
4/14/98 20:05
4/14/98 20:09
4/14/98 20:13
4/14/98 20:17
4/14/98 20:21
4/14/98 20:25
4/14/98 20:29
4/14/98 20:33
4/14/98 20:37
4/14/98 20:41
4/14/98 20:45
4/14/98 20:49
4/14/98 20:53

58.561
56.958
55.168
53.336
51.459
49.559
47.668
45.802
43.91
41.951
40.07
38.148
36.284
34.348
32.433
30.49
28.556
27.484
25.707
24.749
24.289
24.074
23.98
23.922
23.911
23.905
23.873
23.862
23.868
23.877
23.887
23.855
23.387
21.533
10.634
17.727
16.855
13.971
12.058
10.155
8.2179
6.3412
4.408
'2.5165
0.59073
-1.4315
-3.2433
-5.1111
-6.9651

-26.125
-27.495
-28.045
-28.34
-28.285
-28.245
-28.585
-28.66
-28.81
-28.336
-28.61
-28.575
-28.97
-28.96
-24.745
-23.915
-19.035
-15.975
-8.165
-3.845
-1.835
-0.815
-0.375
-0.245
-0.245
-0.185
0.02
0.125
-0.065
-2.45
-11.77
-21.105
-28.3
-28.39
-28.315
-28.345
-28.5
-28.7655
-28.584
-28.735
-28.507
-28.7524
-29.1975
-28.799
-28.5092
-27.668
-28.0315
-28.0445
-28.4145
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4/14/98 15:41
4/14/98 15:45
4/14/98 15:49
4/14/98 15:53
4/14/98 15:57
4/14/98 16:01
4/14/98 16:05
4/14/98 16:09
4/14/98 16:13
4/14/98 16:17
4/14/98 16:21
4/14/98 16:25

4/14/98 16:29

4/14/98 16:33
4/14/98 16:37
4/14/98 16:41
4/14/98 16:45
4/14/98 16:49
4/14/98 16:53
4/14/98 16:57
4/14/98 17:01
4/14/98 17:05
4/14/98 17:09
4/14/98 17:13
4/14/98 17:17
4/14/98 17:21
4/14/98 17:25
4/14/98 17:29
4/14/98 17:33
4/14/98 17:37
4/14/98 17:41
4/14/98 17:45
4/14/98 17:49
4/14/98 17:53
4/14/98 17:57
4/14/98 18:01
4/14/98 18:05
4/14/98 18:09
4/14/98 18:13
4/14/98 18:17
4/14/98 18:21
4/14/98 18:25
4/14/98 18:29
4/14/98 18:33
4/14/98 18:37
4/14/98 18:41
4/14/98 18:45
4/14/98 18:49
4/14/98 18:53

60.232
60.212
60.218
60.225

60.232

60.239
60.211
60.225

60.22
60.211
60.199
60.225
60.205
60.232
60.202
60.187
60.226

60.23
60.214
60.234
60.234

60.25
60.216
60.234
60.256
60.221

60.22
60.239
60.223
59.472
58.135
56.453
54.622
52.749

50.83
48.987
47.074
45.187
43.273
41.371
39.448
37.544
35.636
33.739
31.781
29.897
27.981
26.866
25.067

-0.035
0.1
0.105
-0.07
-0.035
-0.095

-0.13
0.025
-0.03
0.165
-0.115
-0.09
-0.03
0.14
0.135
0.04
0.02
0.18
-0.09

0.03
0.025
-0.07
-0.085
0.01
-3.74
-10.52
-18.85
-24.25
-26.93
-28.115
-28.175.
-28.375
-28.215
-28.57
-28.515
-28.695

-28.645
-28.675
-28.545
-28.815
-28.695
-28.79
-24.575
-24.15
-18.44
-14.75
-7.555



4/14/98 20:57
4/14/98 21:01
4/14/98 21:05
4/14/98 21:09
4/14/98 21:13
4/14/98 21:17
4/14/98 21:21
4/14/98 21:25

4/14/98 21:29

4/14/98 21:33
4/14/98 21:37
4/14/98 21:41
4/14/98 21:45
4/14/98 21:49
4/14/98 21:53
4/14/98 21:57
4/14/98 22:01
4/14/98 22:05
4/14/98 22:09
4/14/98 22:13
4/14/98 22:17
4/14/98 22:21
4/14/98 22:25
4/14/98 22:29
4/14/98 22:33
4/14/98 22:37
4/14/98 22:41
4/14/98 22:45
4/14/98 22:49
4/14/98 22:53
4/14/98 22:57
4/14/98 23:01
4/14/98 23:05
4/14/98 23:09
4/14/98 23:13
4/14/98 23:17
4/14/98 23:21
4/14/98 23:25
4/14/98 23:29
4/14/98 23:33
4/14/98 23:37
4/14/98 23:41
4/14/98 23:45
4/14/98 23:49
4/14/98 23:53
4/14/98 23:57

4/15/98 0:01

4/15/98 0:05

4/15/98 0:09

-8.8496

-10.72
-12.648
-14.687
-16.509
-18.422
-20.344

-22.28
-24.179
-26.072
-26.627
-28.583

~29.704

-30.217
-30.412
-30.574
-30.592
-30.609
-30.65
-30.64
-30.653
-30.632
-30.736
-30.633
-30.6

« -30.586

-30.596
-30.572
-30.603
-30.607
-30.634
-30.642
-30.647

-30.67
-30.651
-30.631
-30.636
-30.636
-30.616
-30.644
-30.629
-30.662
-30.642
-30.651

-30.66
-30.641
-30.622
-30.673
-30.654

-28.687
-28.945
-28.87
-28.785
-28.855
-28.785
-28.64
-21.735
-22.02
-18.16
-17.95
-9.145
-4.35
-1.875
-0.985
-0.38
-0.24
-0.22
0.09
-0.48

0.1

0.16
0.75
0.185
0.14
-0.085
-0.055
-0.31
-0.195
-0.2
-0.18
-0.045
0.08
0.17
0.075
0.075
-0.04
0.035

- -0.23
0.01
-0.11
0.01
0.005
0.145
-0.065
-0.065
-0.18
-0.035
-0.65
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4/14/98 18:57
4/14/98 19:01
4/14/98 19:05
4/14/98 19:09
4/14/98 19:13
4/14/98 19:17
4/14/98 19:21
4/14/98 19:25
4/14/98 19:29
4/14/98 19:33
4/14/98 19:37
4/14/98 19:41

4/14/98 19:45

4/14/98 19:49
4/14/98 19:53
4/14/98 19:57
4/14/98 20:01
4/14/98 20:05
4/14/98 20:09
4/14/98 20:13
4/14/98 20:17
4/14/98 20:21
4/14/98 20:25
4/14/98 20:29
4/14/98 20:33
4/14/98 20:37
4/14/98 20:41
4/14/98 20:45
4/14/98 20:49
4/14/98 20:53
4/14/98 20:57
4/14/98 21:01
4/14/98 21:05
4/14/98 21:09
4/14/98 21:13
4/14/98 21:17
4/14/98 21:21
4/14/98 21:25
4/14/98 21:29
4/14/98 21:33
4/14/98 21:37
4114198 21:41
4/14/98 21:45
4114198 21:49
4/14/98 21:53
4/14/98 21:57
4114198 22:01
414198 22:05
4114198 22:09

24.293
23.916
23.556
23.42
'23.445
23.434
23.428
23.417
23.427
23.453
23.421
23.43
23.357
23.345
22.012
20.115
18.21
16.297
14.373
12.441
10.539
8.6464
6.793
4.8617
2.9288
0.96128
-0.97167
-2.7585
-4.6695
-6.5215
-8.4485
-10.34
-12.266
-14.225
-16.214
-18.148
-20.046
-22.003
-23.901
-25.793
-27.279
-27.695
-29.962
-30.522
-30.811
-30.904
-30.921
-31.009
-31.003

-4.365
-2.355
-0.61
0.04
-0.14
-0.035
0.125
0.02
0.015
-0.48
-0.38
-7.09
-16.21
-25.675
-28.575
-28.71
-28.845
-28.79
-28.633
-28.24
-28.3865
-28.588
-29.1586
-29.1669
-28.4415

' -28.1539

-27.7492
-28.445
-28.3525
-28.7225
-28.8825
-29.37
-29.41.
-29.105
-28.945
-28.765
-28.735
-26.38
-18.97
-20.845
-16.215
-15.58
-4.71
-1.995
-0.99
-0.495
-0.475
0.015
-0.025



4/15/98 0:13
4/15/98 0:17
4/15/98 0:21
4/15/98 0:25
4/15/98 0:29
4/15/98 0:33
4/15/98 0:37
4/15/98 0:41
4/15/98 0:45
4/15/98 0:49
4/15/98 0:53
4/15/98 0:57
4/15/98 1:01
4/15/98 1:05
4/15/98 1:09
4/15/98 1:13
4/15/98 1:17
4/15/98 1:21
4/15/98 1:25
4/15/98 1:29
4/15/98 1:33
4/15/98 1:37
4/15/98 1:41
4/15/98 1:45
4/15/98 1:49
4/15/98 1:53
4/15/98 1:57
4/15/98 2:01
4/15/98 2:05
4/15/98 2:09
4/15/98 2:13
4/15/98 2:17
4/15/98 2:21
4/15/98 2:25
4/15/98 2:29
4/15/98 2:33
4/15/98 2:37
4/15/98 2:41
4/15/98 2:45
4/15/98 2:49
4/15/98 2:53
4/15/98 2:57
4/15/98 3:01
4/15/98 3:05
4/15/98 3:09
4/15/98 3:13
4/15/98 3:17
4/15/98 3:21
4/15/98 3:25

-30.658

-30.68
-30.784
-30.724
-30.635
-30.644
-30.583
-30.615
-30.583
-30.638

-30.64
-30.651
-30.654
-30.658
-30.689
-30.674
-30.655
-30.687
-30.644
-30.672

-30.68
-30.642

-30.67
-30.726
-30.664

. -29.663
-27.986 .

-26.154
-24.33
-22.487
-20.611
-18.762
-16.849
-14.926
-13.037
-11.12
-9.2384
-7.391
-5.481
-3.6015
-1.6863
0.17691
2.0757
3.9663
5.849
7.7491
9.6373
11.535
13.408

-0.33
0.225
0.7
0.705
0.1
0.305
-0.275
-0.125
-0.34
-0.08
-0.09
-0.19
-0.1
0.015
0.01
0.15
-0.085
0.035
0.01
0.01
-0.23
-0.11
5.035
13.7
22.55
26.665
27.495
27.715
27.84
28.19
28.425
28.625
28.645
28.438
28.23
28.195
28.1845
28.5235
28.28955
28.386
28.263
28.36045
28.367
28.355
28.43
28.2945
28.2785
28.205
28.535
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4/14/98 22:13
4/14/98 22:17
4/14/98 22:21
4/14/98 22:25
4/14/98 22:29
4/14/98 22:33
4/14/98 22:37
4/14/98 22:41
4/14/98 22:45
4/14/98 22:49
4/14/98 22:53
4/14/98 22:57
4/14/98 23:01
4/14/98 23:05
4/14/98 23:09
4/14/98 23:13
4/14/98 23:17
4/14/98 23:21
4/14/98 23:25
4/14/98 23:29
4/14/98 23:33
4/14/98 23:37
4/14/98 23:41
4/14/98 23:45
4/14/98 23:49
4/14/98 23:53
4/14/98 23:57
4/15/98 0:01
4/15/98 0:05
4/15/98 0:09
4/15/98 0:13
4/15/98 0:17
4/15/98 0:21
4/15/98 0:25
4/15/98 0:29
4/15/98 0:33
4/15/98 0:37
4/15/98 0:41
4/15/98 0:45
4/15/98 0:49
4/15/98 0:53
4/15/98 0:57
4/15/98 1:01
4/15/98 1:05
4/15/98 1:09
4/15/98 1:13
4/15/98 1:17
4/15/98 1:21
4/15/98 1:25

-31.016
-31.006
-31.008
-31.066
-31.009
-30.976
-30.985
-30.926
-30.948
-30.909
-30.912
-30.916
-30.925
-30.905
-30.929
-30.909
-30.914
-30.894
-30.918
-30.922
-30.926
-30.982
-30.944
-30.925
-30.933
-30.919
-30.946
-30.927
-30.932

--30.912

-30.817
-31.033
-30.996
-30.982
-30.917
-30.926
-30.888
-30.898
-30.889
-30.896
-30.922
-30.909
-30.913

-30.916

-30.925
-30.933

-30.89
-30.922
-30.903

-0.25
-0.015
0.16
0.405
0.415
0.14
0.38
0.07
0.16
-0.08
0.035
-0.065
0.08
-0.045
0.175
-0.045
-0.04
-0.16
-0.32
-0.11
0.005
0.245
0.125
-0.105
0.03
-0.065
0.17
0.05
-0.505
-0.42
-0.325
0.58
0.35
0.47
0.095
0.185
-0.04
-0.12
-0.1
-0.085
0.03
-0.08
-0.1
0.13
0.015
0.15
-0.2
-0.085
-0.105



4/15/98 3:29
4/15/98 3:33
4/15/98 3:37
4/15/98 3:41
4/15/98 3:45
4/15/98 3:49
4/15/98 3:53
4/15/98 3:57
4/15/98 4:01
4/15/98 4:05
4/15/98 4:09
4/15/98 4:13
4/15/98 4:17
4/15/98 4:21
4/15/98 4:25
4/15/98 4:29
4/15/98 4:33
4/15/98 4:37
4/15/98 4:41
4/15/98 4:45
4/15/98 4:49
4/15/98 4:53
4/15/98 4:57
4/15/98 5:01
4/15/98 5:05
4/15/98 5:09
4/15/98 5:13
4/15/98 5:17
4/15/98 5:21
4/15/98 5:25
4/15/98 5:29
4/15/98 5:33
4/15/98 5:37
4/15/98 5:41
4/15/98 5:45
4/15/98 5:49
4/15/98 5:53
4/15/98 5:57
4/15/98 6:01
4/15/98 6:05
4/15/98 6:09
4/15/98 6:13
4/15/98 6:17
4/15/98 6:21
4/15/98 6:25
4/15/98 6:29
4/15/98 6:33
4/15/98 6:37
4/15/98 6:41

15.293
17.176
19.115
20.731
21.167
21.387
21.59
21.664
21,672
21.676
21.721
21.75
21.742
21.745
22559
23.994
25.656
27.473
29.324
31.202
33.07
34.939
36.819
38.728
40.608
425
44.39
46.28
48.16
50.053
51.964
53.826
55.679
57.588
59.103
60.652
61.454
61.39
60.795
60.547
60.422
60.352
60.336
60.316

- 60.292

60.332
60.309
60.329
60.329

27.19
19.955
11.36
4.295
2.485
1.425
0.43
0.285
0.39
0.33
0.12
4.045
11.26
19.555
24.57
26.65
27.73
27.985
28.075
28.085
28.29
28.345
28.405
28.31
28.36
28.3
28.315
28.42
28.33
28.13
28.12
26.385
24.865
19.33
11.435
0.715
-4.535
-4.84
-2.215
-1.055
-0.53
-0.3
-0.02
-0.035
0.185
-0.015
0.025
-0.13
-0.085
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4/15/98 1:29
4/15/98 1:33
4/15/98 1:37
4/15/98 1:41
4/15/98 1:45
4/15/98 1:49
4/15/98 1:53
4/15/98 1:57
4/15/98 2:01
4/15/98 2:05
4/15/98 2:09
4/15/98 2:13

- 4/15/98 2:17

4/15/98 2:21
4/15/98 2:25
4/15/98 2:29
4/15/98 2:33
4/15/98 2:37
4/15/98 2:41
4/15/98 2:45
4/15/98 2:49
4/15/98 2:53
4/15/98 2:57
4/15/98 3:01
4/15/98 3:05
4/15/98 3:09
4/15/98 3:13
4/15/98 3:17
4/15/98 3:21
4/15/98 3:25
4/15/98 3:29
4/15/98 3:33
4/15/98 3:37
4/15/98 3:41
4/15/98 3:45
4/15/98 3:49
4/15/98 3:53
4/15/98 3:57
4/15/98 4:01
4/15/98 4:05
4/15/98 4:09
4/15/98 4:13
4/15/98 4:17

- 4/15/98 4:21

4/15/98 4:25
4/15/98 4:29
4/15/98 4:33
4/15/98 4:37
4/15/98 4:41

-30.93
-30.939
-30.924
-30.829
-31.008
-30.922

-29.78
-27.986
-26.131
-24.261
-22.418
-20.565
-18.671
-16.758
-14.836
-12.924
-11.008
-9.1046
-7.2355
-5.3262
-3.4474
-1.5548

0.37331
2.2495
4.1394
6.0644
7.9422

9.851
11.769
13.662
15.546
17.449
19.408
20.564
20.833
21.054
21.194
21.227
21.255

21.28
21.305
21.292
21.305
21.328
22.164
23.641
25.325
27.144
29.017

0.005
-0.345
0.01
5.745
15.11
23.955
27.595
27.84
27.83
27.95
28.3
28.645
28.735
28.75
28,657
28.4425
28.409
28.286
28.4035
28.49755
28.4845
28.471
28.45545
28.4635
28.558
28.523
28.599
28.475
28.4
28.73
25.09
16.92
8.23
3.15
1.97
1.005
0.43
0.39
0.185
0.125
0.115
4.36
11.68
19.985
24.9
26.88
27.855
28.205
28.29



4/15/98 6:45
4/15/98 6:49
4/15/98 6:53
4/15/98 6:57
4/15/98 7:01
4/15/98 7:05
4/15/98 7:09
4/15/28 7:13
4/15/98 7:17
4/15/98 7:21
4/15/98 7:25
4/15/98 7:29
4/15/98 7:33

4/15/98 7:37.

4/15/98 7:41
4/15/98 7:45
4/15/98 7:49
4/15/98 7:53
4/15/98 7:57
4/15/98 8:01
4/15/98 8:05
4/15/98 8:09
4/15/98 8:13
4/15/98 8:17
4/15/98 8:21
4/15/98 8:25
4/15/98 8:29
4/15/98 8:33
4/15/98 8:37
4/15/98 8:41
4/15/98 8:45
4/15/98 8:49
4/15/98 8:53
4/15/98 8:57
4/15/98 9:01
4/15/98 9:05
4/15/98 9:09
4/15/98 9:13
4/15/98 9:17
4/15/98 9:21
4/15/98 9:25
4/15/98 9:29
4/15/98 9:33
4/15/98 9:37
4/15/98 9:41
4/15/98 9:45
4/15/98 9:49
4/15/98 9:53
4/15/98 9:57

60.314
60.303
60.312
60.334
60.304
60.297
60.308
60.309
60.317
60.309
60.311

60.32
60.325

- 60.303

60.314
60.306

60.32
60.335
60.311
60.329
60.301
60.328
60.307
60.323
60.315
60.313
60.301
60.311
60.306

60.32
60.327
60.327
60.304

60.32
60.297
60.313
60.309
60.316
60.316
60.339
60.304
60.323
60.357
60.332
60.318
60.321
60.324
60.335
59.975

0.1
0.005
-0.075
-0.13
0.025
0.1
0.005
0.01
0.015
0.08
-0.04
-0.03
-0.095
0.085
0.105
0.025
0.045
-0.17
0.085
-0.11
0.1
-0.065
0.03
-0.11
-0.02
-0.0356
0.095
0.08
0.1056
-0.08
-0.035
-0.15
0.045
-0.055
0.085
0.015
0.15
-0.06
0.035
0.09
0.14
-0.025
-0.18
-0.04
0.085
-1.73
-6.915
-13.43
-19.76
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4/15/98 4.45
4/15/98 4.49
4/15/98 4:53
4/15/98 4:57
4/15/98 5:01
4/15/98 5:05
4/15/98 5:09
4/15/98 5:13
4/15/98 5:17
4/15/98 5:21
4/15/98 5:25

~ 4/15/98 5:29

4/15/98 5:33
4/15/98 5:37
4/15/98 5:41
4/15/98 5:45
4/15/98 5:49

. 4/15/98 5:53

4/15/98 5:57
4/15/98 6:01
4/15/98 6:05
4/15/98 6:09
4/15/98 6:13
4/15/98 6:17
4/15/98 6:21
4/15/98 6:25
4/15/98 6:29
4/15/98 6:33
4/15/98 6:37
4/15/98 6:41
4/15/98 6:45
4/15/98 6:49
4/15/98 6:53
4/15/98 6:57
4/15/98 7:01
4/15/98 7:05
4/15/98 7:09
4/15/98 7:13
4/15/98 7:17
4/15/98 7:21
4/15/98 7:25
4/15/98 7:29
4/15/98 7:33

4/15/98 7:37°

4/15/98 7:41
4/15/98 7:45
4/15/98 7:49
4/15/98 7:53
4/15/98 7:57

30.896
32.785
34.675
36.576
38.487
40.367

4228
44.151
46.082
47.982
49.856
51.787
53.709
55.621
57.549
59.103
60.748
61.454
61.332
60.602
60.373
60.248
60.197
60.162
60.162
60.137
60.158
60.136
60.156
60.155
60.121
60.168
60.138
60.121
60.111
60.142
60.115
60.135
60.124
60.116
60.118
60.107
60.093

60.09
60.082
60.074
60.108
60.084
60.098

284
28.51
28.46
28.52
28.32

28.575
28.51
28.525
28.525
28.635
28.825
28.81
26.97
25.635
19.525
11.145
-0.73
-5.405
-5.42
-2.025
-1.065
-0.43

-0.3
-0.02
-0.13
0.095

-0.015
-0.075

0.06
-0.085

-0.285
0.02.
-0.03
0.12
-0.09
0.005
-0.085
-0.085
-0.115
-0.14
-0.125
-0.095
0.09
0.01
0.12
-0.055
0.025
-0.105



4/15/98 10:01
4/15/98 10:05
4/15/98 10:09
4/15/98 10:13
4/15/98 10:17
4/15/98 10:21
4/15/98 10:25
4/15/98 10:29

4/15/98 10:33

4/15/98 10:37
4/15/98 10:41
4/15/98 10:45

4/15/98 10:49

4/15/98 10:53
4/15/98 10:57
4/15/98 11:01
4/15/98 11:05
4/15/98 11:09
4/15/98 11:13
4/15/98 11:17
4/15/98 11:21
4/15/98 11:25
4/15/98 11:29
4/15/98 11:33
4/15/98 11:37
4/15/98 11:41
4/15/98 11:45
4/15/98 11:49
4/15/98 11:53
4/15/98 11:57
4/15/98 12:01
4/15/98 12:05
4/15/98 12:09
4/15/98 12:13
4/15/98 12:17
4/15/98 12:21
4/15/98 12:25
4/15/98 12:29
4/15/98 12:33
4/15/98 12:37
4/15/98 12:41
4/15/98 12:45
4/15/98 12:49
4/15/98 12:53
4/15/98 12:57
4/15/98 13:01
4/15/98 13:05
4/15/98 13:09
4/15/98 13:13

58.941
57.649
56.023
55.243
54.685
54.243
53.863
53.522
53.239
52.977
52.693
52.445
52.197
51.988
51.759
50.981
50.689
50.382
50.074
50.085
50.119
50.094
50.329

49.73
48.617

4428
43.246
43.248

42.55

 42.351

41.489
39.913
38.244
36.428
34.578
32.688
30.751
28.805
26.873
25.737
24.125
23.412
23.082

- 22.731

22,478
22.351
22.306
22,282
22.286

-18.49
-14.82
-8.9
6.9
-5.815
-5.02
-4.43
-4.145
-3.97
-3.9
-3.525
-3.43
-6.08
-6.495
-6.885
-4.535
-3.02
-1.315
0.1
1.22
-1.945
-7.385
-30.245
-32.42
-26.845
-8.65
4.475
-8.795
-13.185
-20.535
-25.305
-26.675
-27.78
-28.385
-28.865
-29.075
-25.07
-23.4
-17.305
-13.275
-6.97
4.67
-3.655
-2.125
-0.98
-0.325
-0.305
0.04
-0.29
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4/15/98 8:01
4/15/98 8:05
4/15/98 8:09
4/15/98 8:13
4/15/98 8:17
4/15/98 8:21
4/15/98 8:25
4/15/98 8:29
4/15/98 8:33
4/15/98 8:37
4/15/98 8:41

4115198 8:45

4/15/98 8:49
4/15/98 8:53
4/15/98 8:57
4/15/98 9:01
4/15/98 9:05
4/15/98 9:09
4/15/98 9:13
4/15/98 9:17
4/15/98 9:21
4/15/98 9:25
4/15/98 9:29
4/15/98 9:33
4/15/98 9:37
4/15/98 9:41
4/15/98 9:45
4/15/98 9:49
4/15/98 9:53
4/15/98 9:57
4/15/98 10:01
4/15/98 10:05
4/15/98 10:09
4/15/98 10:13
4/15/98 10:17
4/15/98 10:21
4/15/98 10:25
4/15/98 10:29
4/15/98 10:33
4/15/98 10:37
4/15/98 10:41
4/15/98 10:45
4/15/98 10:49
4/15/98 10:53
4/15/98 10:57
4/15/98 11:01
4/15/98 11:05
4/15/98 11:09
4/15/98 11:13

60.097
60.089
60.077
60.056
60.072
60.103
60.101
60.107
60.079
60.093
60.088
60.095
60.095
60.092
60.107
60.104
60.081
60.116
60.084
60.104
60.088
60.072
60.072
60.067
60.061
60.106

60.07
60.073
60.064
59.569

58.34
56.697
54.834
52.977

51.16
49.258
47.373
45.938
44618
44173
43.984
43.871

43.32

42.908

42.835
41.723
40.104
38.343
36.535

-0.205
-0.085
0.13
0.225
0.175
-0.12
-0.04
-0.095
0.08
0.01
0.02
0.06
0.045
-0.065
0.045
-0.1
0.116
-0.14
-0.06
-0.16
-0.105
-0.055
0.17
0.015
0.06
021
-2.505
-8.665
-16.835
-23.675
-26.815
-27.685
-27.88.
-28.02
-26.11
-23.2
-16
-9.77
-3.735
-4.265
-5.38
-5.18
-7.985
-14.02
-22.46
-25.94
-22.54
-22.68
-16.92



4/15/98 13:17
4/15/98 13:21
4/15/98 13:25
4/15/98 13:29
4/15/98 13:33
4/15/98 13:37
4/15/98 13:41
4/15/98 13:45
4/15/98 13:49
4/15/98 13:53
4/15/98 13:57
4/15/98 14:01
4/15/98 14:05
4/15/98 14:09
4/15/98 14:13
4/15/98 14:17
4/15/98 14:21
4/15/98 14:25
4/15/98 14:29
4/15/98 14:33
4/15/98 14:37
4/15/98 14:41
4/15/98 14:45
4/15/98 14:49
4/15/98 14:53
4/15/98 14:57
4/15/98 15:01
4/15/98 15:05
4/15/98 15:09
4/15/98 15:13
4/15/98 15:17
4/15/98 15:21
4/15/98 15:25
4/15/98 15:29
4/15/98 15:33
4/15/98 15:37
4/15/98 15:41
4/15/98 16:45
4/15/98 15:49
4/15/98 15:53
4/15/98 15:57
4/15/98 16:01
4/15/98 16:05
4/15/98 16:09
4/15/98 16:13
- 4/15/98 16:17
4/15/98 16:21
4/15/98 16:25
4/15/98 16:29

s

22.245
22.29
22.228
22.249
22,232
22.839
22.78
22.684
22.605
23.189
23.413
23.468
21.115
19.067
16.997
15.072
13.696
13.161
11.5
9.7523
7.8843
6.0304
4.1868
2.3181
0.42377
-1.4388
-3.3273
-5.2185
-6.5481
-8.5715
-10.739
-12.745
-14.689
-16.651
-18.553
-20.193
-21.51
-23.121
-24.335
-25.092
-27.927
-28.859

-29.32

-29.692
-29.614
-29.626
-29.577
-29.599
-29.608

0.02
-0.29
3.065
2.655
2.26
-1.17
2.045
3.645
4.315
-10.37
-21.73
-32.355
-30.215
-26.855
-18.18
-17.86
-19.7185
-26.3835
-27.348
-27.8275
-27.831
-28.0332
-28.128
-28.227
-28.2114
-25.5465
-26.221
-27.6025
-30.9845
-30.5875
-29.56
-29.04
-27.52
-24.295
-22.84
-20.71
-17.91
-24.03
-22.62
-21.14
-8.826
-3.775
-1.63
0.575
0.075
0.09
-0.08
-0.255
-0.225
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4/15/98 11:17
4/15/98 11:21
4/15/98 11:25
4/15/98 11:29
4/15/98 11:33
4/15/98 11:37
4/15/98 11:41
4/15/98 11:45
4/15/98 11:49
4/15/98 11:53
4/15/98 11:57

4/15/98 12:01

4/15/98 12:05
4/15/98 12:09
4/15/98 12:13
4/15/98 12:17
4/15/98 12:21
4/15/98 12:25
4/15/98 12:29
4/15/98 12:33
4/15/98 12:37
4/15/98 12:41
4/15/98 12:45
4/15/98 12:49
4/15/98 12:53
4/15/98 12:57
4/15/98 13:01
4/15/98 13:05
4/15/98 13:09
4/15/98 13:13
4/15/98 13:17
4/15/98 13:21
4/15/98 13:25
4/15/98 13:29
4/15/98 13:33
4/15/98 13:37
4/15/98 13:41
4/15/98 13:45
4/15/98 13:49
4/15/98 13:53
4/15/98 13:57
4/15/98 14:01
4/15/98 14.:05
4/15/98 14.09
4/15/98 14:13
4/15/98 14:17
4/15/98 14:21
4/15/98 14:25
4/15/98 14:29

36.506
33.807
33.151
32.844

32,713

32.623
31.607
30.057
28.378
26.506
25.537
23.734
22.953

22.62
22.453
22.362

22.32
22.299
22.299
22.278
22.297
22.299
22.291
22.251
22,273
22.291
22.268
22.285
22.303
22.307
22.265

22.29

22.29
22.291
22.232
21.882
21.345
21.103
21.002
21.067
21.125
20.075
18.461
16.737
14.868

13.91
12.083
10.716
8.8961

-13.76
-5.47
-2.64

-6.185

-13.28

-21.225
-25.505
-22.6
-23.22
-17.765
-14.585
-6.405
-2.955
-1.5
-0.77

-0.315
-0.21
-0.01

0
0.065
-0.23
-0.13
0
0.085
0.06
0.06
0.195
-0.1
-0.065
-0.085
0.13
-0.29
-2.04
-4.73

-5.645
4.4
-1.39

0.1

-4.635

-13.03

-21.94

-26.035
-22.755
-23.27
-20.76
-25.0695
-25.474
-28.145
-28.2645



4/15/98 16:33
4/15/98 16:37
4/15/98 16:41
4/15/98 16:45
4/15/98 16:49
4/15/98 16:53
4/15/98 16:57
4/15/98 17:01

4/15/98 17:05

4/15/98 17:09
4/15/98 17:13
4/15/98 17:17
4/15/98 17:21

4/15/98 17:25.

4/15/98 17:29
4/15/98 17:33
4/15/98 17:37
4/15/98 17:41
4/15/98 17:45
4/15/98 17:49
4/15/98 17:53
4/15/98 17:57
4/15/98 18:01
4/15/98 18:05
4/15/98 18:09
4/15/98 18:13
4/15/98 18:17
4/15/98 18:21
4/15/98 18:25
4/15/98 18:29
4/15/98 18:33
4/15/98 18:37
4/15/98 18:41
4/15/98 18:45
4/15/98 18:49
4/15/98 18:53
4/15/98 18:57
4/15/98 19:01
4/15/98 19:05
4/15/98 19:09
4/15/98 19:13
4/15/98 19:17
4/15/98 19:21
4/15/98 19:25
4/15/98 19:29
4/15/98 19:33
4/15/98 19:37
4/15/98 19:41
4/15/98 19:45

-29.593

-29.65
-29.653
-29.633
-29.641
-29.649
-29.676
-29.665
-29.678
-29.691
-29.685
-29.683
-29.705
-29.745
-29.714
-29.691
-29.667
-29.661
-29.675
-29.665
-29.674
-29.664
-29.711
-29.676
~29.669

¢ -20.704

-29.674
-29.687
-29.708
-29.708
-29.681
-29.678
-29.929
-29.758
-29.696
-29.634
-29.615
-29.614

-29.61
-29.625
-29.545
-29.603
-29.566
-29.581
-29.568
-29.582
-29.597
-29.616
-29.635

-0.2
0.045
0.02
-0.215
-0.12
-0.145
-0.075
-0.1
-0.025
-0.07
-0.3
-0.155
0.07
0.39
0.265
0.08
0.01
-0.065
0.055
-0.23
-0.01
-0.025
0.035
0.01
-0.09
-0.02
-0.17
0.03
0.15
-1.105
-0.385
-0.09
1.475
0.715
0.41
0.12
-0.05
0.345
0.035
0.295
-0.18
0.175
-0.08
-0.08
-0.24
-0.265
-0.19
-0.8
-0.14
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4/15/98 14:33
4/15/98 14.37
4/15/98 14:41
4/15/98 14:45
4/15/98 14:49
4/15/98 14:53
4/15/98 14:57
4/15/98 15:01
4/15/98 15:05
4/15/98 15:09
4/15/98 15:13

4/15/98 15:17

4/15/98 15:21
4/15/98 15:25
4/15/98 15:29
4/15/98 15:33
4/15/98 15:37
4/15/98 15:41
4/15/98 15:45
4/15/98 15:49
4/15/98 15:53
4/15/98 15:57
4/15/98 16:01
4/15/98 16:05
4/15/98 16:09
4/15/98 16:13
4/15/98 16:17
4/15/98 16:21
4/15/98 16:25
4/15/98 16:29
4/15/98 16:33
4/15/98 16:37
4/15/98 16:41
4/15/98 16:45
4/15/98 16:49
4/15/98 16:53
4/15/98 16:57
4/15/98 17:01
4/15/98 17:05
4/15/98 17:09
4/15/98 17:13
4/15/98 17:17
4/15/98 17:21
4/15/98 17:25
4/15/98 17:29
4/15/98 17:33
4/15/98 17:37
4/15/98 17:41
4/15/98 17:45

6.9882
5.087
3.2432
1.3443
-0.47097
-2.3555
-4.2962
-6.2859
-8.079
-9.976
-11.881
-13.817
-15.839
-17.729
-19.568
-21.53
-23.459
-25.412
-26.248
-27.985
-29.217
-20.636
-29.82
-29.907
-30.115
-30.013
-30.001
-30.023
-29.927
-29.936
-29.921
-29.908
-29.911
-29.914
-29.922
-29.93
-29.958
-29.876
-29.913
-29.925
-29.943
-29.918
-29.916
-29.98
-29.925
-29.949
-29.901
-29.943
-29.933

-28.2195
-27.7899
-27.9935
-28.2025
-29.0747
-28.6175
-28.399
-27.9755
-28.69
-29.315
29.24
-28.755
-28.455
-28.65
29.22
-23.59
22.63
-19.025
-16.94
9.175
-3.45
-2.395
-0.965
-0.47
0.46
0.43
0.325
0.51
0.095
0.125
0.035
-0.07
-0.095.
-0.22
0.23
0.085
0.165
-0.335
-0.025
0.045
-0.185
-0.035

-0.165
0.395
-0.09
0.08
-0.11
-0.065
0.055



4/15/98 19:49
4/15/98 19:53
4/15/98 19:57
4/15/98 20:01
4/15/98 20:05
4/15/98 20:09
4/15/98 20:13
4/15/98 20:17

4/15/98 20:21

4/15/98 20:25
4/15/98 20:29
4/15/98 20:33
4/15/98 20:37
4/15/98 20:41
4/15/98 20:45
4/15/98 20:49
4/15/98 20:53
4/15/98 20:57
4/15/98 21:01
4/15/98 21:05
4/15/98 21:09
4/15/98 21:13
4/15/98 21:17
4/15/98 21:21
4/15/98 21:25
4/15/98 21:29
4/15/98 21:33
4/15/98 21:37
4/15/98 21:41
4/15/98 21:45
4/15/98 21:49
4/15/98 21:53
4/15/98 21:57
4/15/98 22:01
4/15/98 22:05
4/15/98 22:09
4/15/98 22:13
4/15/98 22:17
4/15/98 22:21
4/15/98 22:25
4/15/98 22:29
4/15/98 22:33
4/15/98 22:37
4/15/98 22:41
4/15/98 22:45
4/15/98 22:49
'4/15/98 22:53
4/15/98 22:57
4/15/98 23:01

-29.635
-29.776
-29.663
-29.648
-29.653
-28.435
-26.592
24.753
-22.854
-20.982
-19.069
-17.214
-15.273
-13.413
-11.534
-9.6723
7.7741
-5.8858
-4.0085
-2.1328

-0.24397

1.654
3.5435
5.4502
7.3272

. 9.2216

11.125
13.025
14.896
16.805
18.702
20.592
22.346
23.155
23.284
23.497
23.522
22.921
22.817
22.734
22.723
22.705
22.705
23.277
24.726
26.381
28.216
30.027

31.89

-0.065
0.615
6.14
15.28
24.5
27.905
28.05
28.42
28.2
28.545
28.28
284
28.0035
28.1945
28.241
28.319
28.2065
28.20915
28.3125
28.3815
28.47085
28.366
28.3905
28.374
28.489
28.372
28.4
28.385
28.48
27.705
22.265
13.46
5.755
1.835
-1.815
-3.4
-3.94
-0.99
-0.56
-0.145

- 277
10.105
18.38
24.695
26.505
27.545
27.625
28.015
28.095
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4/15/98 17:49
4/15/98 17:53
4/15/98 17:57
4/15/98 18:01
4/15/98 18:05
4/15/98 18:09
4/15/98 18:13
4/15/98 18:17
4/15/98 18:21
4/15/98 18:25
4/15/98 18:29
4/15/98 18:33
4/15/98 18:37
4/15/98 18:41
4/15/98 18:45
4/15/98 18:49
4/15/98 18:53
4/15/98 18:57
4/15/98 19:01
4/15/98 19:05
4/15/98 19:09
4/15/98 19:13
4/15/98 19:17
4/15/98 19:21
4/15/98 19:25
4/15/98 19:29
4/15/98 19:33
4/15/98 19:37
4/15/98 19:41
4/15/98 19:45
4/15/98 19:49
4/15/98 19:53
4/15/98 19:57
4/15/98 20:01
4/15/98 20:05
4/15/98 20:09
4/15/98 20:13
4/15/98 20:17
4/15/98 20:21
4/15/98 20:25
4/15/98 20:29
4/15/98 20:33
4/15/98 20:37

" 4/15/98 20:41

4/15/98 20:45
4/15/98 20:49
4/15/98 20:53
4/15/98 20:57
4/15/98 21:01

-29.923
-29.956
-29.922
-29.969
-29.957
-29.95
-29.962
-29.979
-29.968
-29.966
-29.989
-29.963
-30.007
-30.258
-30.11
-30.072
-30.009
-29.967
-29.943
-29.962
-30
-29.991
-29.908
-29.941
-30.003
-29.896
-29.934
-29.949
-29.921
-29.94
-29.94
-30.081
-30.039
-29.93
-29.911
-28.652
-26.685
-24.777
-22.923
-21.051
-19.114
-17.214
-156.318
-13.503
-11.679
-9.6723
~71.7741
-5.8858
-3.9864

-0.23
-0.005
-0.14
0.035
-0.11
-0.09
-0.02
-0.05
0.025
-0.205
-1.345
-0.735
-0.325
1.245
0.715
0.645
0.235
-0.165
-0.24
0.27
0.295
-0.06
0.06
0.035
0.27
-0.125
-0.03
0.045
-0.8
-0.495
0.05
0.85
7.435,
16.225
25.67
28.145
28.17
28.315
28.545
28.665
28.055
28.175
28.2285
28.6445
28.466
28.4295
28.5355
28.64605
28.528



4/15/98 23:05
4/15/98 23:09
4/15/98 23:13
4/15/98 23:17
4/15/98 23:21
4/15/98 23:25
4/15/98 23:29
4/15/98 23:33
4/15/98 23:37
4/15/98 23:41
4/15/98 23:45
4/15/98 23:49
4/15/98 23:53
4/15/98 23:57
4/16/98 0:01
4/16/98 0:05
4/16/98 0:09
4/16/98 0:13
4/16/98 0:17
4/16/98 0:21
4/16/98 0:25
4/16/98 0:29
4/16/98 0:33
4/16/98 0:37
4/16/98 0:41
4/16/98 0:45
4/16/98 0:49
4/16/98 0:53
4/16/98 0:57
4/16/98 1:01
4/16/98 1:05
4/16/98 1:09
4/16/98 1:13
4/16/98 1:17
4/16/98 1:21
4/16/98 1:25
4/16/98 1:29
4/16/98 1:33
4/16/98 1:37
4/16/98 1:41
4/16/98 1:45
4/16/98 1:49
4/16/98 1:53
4/16/98 1.57
4/16/98 2:01
4/16/98 2:05
4/16/98 2:09
4/16/98 2:13
4/16/98 2:17

33.741
35.63
37.509
39.401
41.291
43.187
45.061
46.945
48.847
50.736
52.615
54.453
56.225
57.9
59.048
59.634
59.938
60.089
60.166
60.204
60.23
60.237
60.256
60.275
60.291

.« 60.268

60.308
60.284
60.282

- 60.286

60.25
60.255
60.298

60.3
60.277
60.273
60.269
60.288
60.272
60.272

60.31

60.295 -
60.275

60.272
60.291
60.263
60.264

60.25
60.269

28.3
28.305
28.39
28.3
28.27
28.3
28.375
28.35
28.03
27.445
26.425
22.975
17.045
10.19
5.205
2.66
1.33
0.705
0.355
0.26
0.225
0.27
0.06
0.165
-0.035
0.07
-0.11
-0.17
-0.135
0.06
0.25
0.11
-0.126
-0.155
0.055
-0.005
0.015
0.1
0.115
0.015
~-0.19
-0.02
-0.06
-0.04
-0.205
0.03
0.125
0.18
0.085
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4/15/98 21:05
4/15/98 21:09
4/15/98 21:13
4/15/98 21:17
4/15/98 21:21
4/15/98 21:25
4/15/98 21:29
4/15/98 21:33
4/15/98 21:37
4/15/98 21:41
4/15/98 21:45
4/15/98 21:49
4/15/98 21:53
4/15/98 21:57
4/15/98 22:01
4/15/98 22:05
4/15/98 22:09
4/15/98 22:13
4/15/98 22:17
4/15/98 22:21
4/15/98 22:25
4/15/98 22:29
4/15/98 22:33
4/15/98 22:37
4/15/98 22:41
4/15/98 22:45
4/15/98 22:49
4/15/98 22:53
4/15/98 22:57
4/15/98 23:01
4/15/98 23:05
4/15/98 23:09
4/15/98 23:13
4/15/98 23:17
4/15/98 23:21
4/15/98 23:25
4/15/98 23:29
4/15/98 23:33
4/15/98 23:37
4/15/98 23:41
4/15/98 23:45
4/15/98 23:49
4/15/98 23:53
4/15/98 23:57
'4/16/98 0:01
4/16/98 0:05
4/16/98 0:08
4/16/98 0:13
4/16/98 0:17

-2.067
-0.15659
1.7192
3.6517
5.5364
7.4131
9.3499
11.253
13.131
15.044
16.952
18.828
20.78
22.387
22.719
22.973

23.082

23.149
23.191
23.191
23.191
23.221
23.183
23.245
24.086
25.594
27.329

29.16
31.029
32.908
34.797
36.682
38.577
40.464

42.39
44,283
46.193
48.072

49.97
51.895
53.809

55.74
57.255
58.773
59.416

59.73
50.842

1 50.915
59.934

28.5935
28.46495
28.4695
28.491
28.583
28.5895
28.4705
28.495
28.485
28.68
27175
19.455
10.965

3475

2.15
1.09
0.545
0.21
0.156
-0.04
0.27
4.325
12.0565
20.42
25.37
271475
27.895
28.185
28.265
28.345
28.335
28.54
28.53.
28.645
28.41
28.435
28.51
28.685
28.85
26.8
24.82
18.38
12.375
5.345
2.495
1.02
0.65
0.32
0.26



4/16/98 2:21
4/16/98 2:25
4/16/98 2:29
4/16/98 2:33
4/16/98 2:37
4/16/98 2:41
4/16/98 2:45
4/16/98 2:49

4/16/98 2:53

4/16/98 2:57
4/16/98 3:01
4/16/98 3:05
4/16/98 3:09
4/16/98 3:13
4/16/98 3:17
4/16/98 3:21
4/16/98 3:25
4/16/98 3:29
4/16/98 3:33
4/16/98 3:37
4/16/98 3:41
4/16/98 3:45
4/16/98 3:49
4/16/98 3:53
4/16/98 3:57
4/16/98 4:01
4/16/98 4:05
4/16/98 4:09
4/16/98 4:13
4/16/98 4:17
4/16/98 4:21
4/16/98 4:25
4/16/98 4:29

4/16/98 4:33 -

4/16/98 4:37
4/16/98 4:41
4/16/98 4:45
4/16/98 4:49
4/16/98 4:53
4/16/98 4.57
4/16/98 5:01
4/16/98 5:05
4/16/98 5:09
4/16/98 5:13
4/16/98 5:17
4/16/98 5:21
4/16/98 5:25
4/16/98 5:29
4/16/98 5:33

60.289
60.286
60.286
60.271

60.29

60.29
60.315
60.271

60.27
60.289
60.292
60.311
60.315

60.29
60.291
60.264
60.266
60.248
60.288
60.324
60.301
60.284
60.307
60.282
60.281

< 60.295

60.272
60.292
60.279

 59.173

57.364
55.476
53.581

51.64
49.726
47.776
45.862
43.962
42.055
40.161
38.264
36.347
34.424
32.513
30.595
28.686
26.766
24,864
22.935

-0.09
0.02
0.02
0.22

-0.095
-0.1
-0.13
0.105
0.205
0.13

-0.01

-0.1

-0.255
-0.12
-0.215
0.12
0.29
0.265
-0.02
-0.085
-0.095
-0.015
-0.06
-0.05
0.055
-0.08
-5.495
-14.64
-24.015
-27.96
-28.62
-28.75
-29.025
-28.89
-28.82
-28.605
-28.505
-28.49
-28.54
-28.685
-28.755
-28.76
-28.69
-28.735
-28.655
-28.755
-28.71
-28.835
-28.67
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4/16/98 0:21
4/16/98 0:25
4/16/98 0:29
4/16/98 0:33
4/16/98 0:37
4/16/98 0:41
4/16/98 0:45
4/16/98 0:49
4/16/98 0:53
4/16/98 0:57
4/16/98 1:01
4/16/98 1:05

 4/16/98 1:09

4/16/98 1:13
4/16/98 1:17
4/16/98 1:21
4/16/98 1:25
4/16/98 1:29
4/16/98 1:33
4/16/98 1:37
4/16/98 1:41
4/16/98 1:45
4/16/98 1:49
4/16/98 1:53
4/16/98 1:57
4/16/98 2:01
4/16/98 2:05
4/16/98 2:09
4/16/98 2:13
4/16/98 2:17
4/16/98 2:21
4/16/98 2:25
4/16/98 2:29
4/16/98 2:33
4/16/98 2:37
4/16/98 2:41
4/16/98 2:45
4/16/98 2:49
4/16/98 2:53
4/16/98 2:57
4/16/98 3:01
4/16/98 3:05
4/16/98 3:09
4/16/98 3:13

4/16/98 3:17

4/16/98 3:21
4/16/98 3:25
4/16/98 3:29
4/16/98 3:33

59.972
59.979
59.986
59.986

59.986

59.982
60.017
60.018
59.994
60.011
60.034
59.999
60.004
60.008
59.991
60.026
60.002
60.018
59.998
60.002
60.021
60.001
60.024
60.005
60.001

60.001 -

59.993
60.013
59.998
59.999
59.999
60.016
60.016
60

60
59.981
60.006
60.001
60
59.98
60.022
60.002
60.005
59.981
60.001
59.994
59.996
59.997
59.998

0.07
0.035
-0.02
0.155
0.16
0.06
-0.03
0.08
0.025
-0.035
-0.13
-0.04
0.11
-0.03
0.135
-0.14

0.015
0.015

0.11
-0.08

-0.115
-0.06
0.06
-0.015
0.03
-0.07
0.09
0.085
0.005
-0.08
-0.175.
0.03
0.005
0.095
-0.13
0.105
0.01
0.125
-0.205
-0.005
-0.055
0.075
-0.02
0.02
-0.005
-0.025
-0.02



4/16/98 5:37
4/16/98 5:41
4/16/98 5:45
4/16/98 5:49
4/16/98 5:53
4/16/98 5:57
4/16/98 6:01
4/16/98 6:05
4/16/98 6:09
4/16/98 6:13
4/16/98 6:17
4/16/98 6:21
4/16/98 6:25
4/16/98 6:29
4/16/98 6:33
4/16/98 6:37
4/16/98 6:41
4/16/98 6:45
4/16/98 6:49
4/16/98 6:563
4/16/98 6:57
4/16/98 7:01
4/16/98 7:05
4/16/98 7:09
4/16/98 7:13
4/16/98 7:17
4/16/98 7:21
4/16/98 7:25
4/16/98 7:29
4/16/98 7:33
4/16/98 7:37
4/16/98 7:41
4/16/98 7:45
4/16/98 7:49
4/16/98 7:53
4/16/98 7:57
4/16/98 8:01
4/16/98 8:05
4/16/98 8:09
4/16/98 8:13
4/16/98 8:17
4/16/98 8:21
4/16/98 8:25
4/16/98 8:29
4/16/98 8:33
4/16/98 8:37
4/16/98 8:41
4/16/98 8:45
4/16/98 8:49

21.024
19.097
17.201
15.207
13.381
11.478
9.5692
7.6561
5.7521
3.8359
1.9426
0.050474
-1.8746
-3.7859
-5.6696
-7.5822
-9.4962
-11.396
-13.282
-15.19
-17.134
-19.022
-20.938
-22.891
-24.762

¢ -26.673

-26.726

-29.11
-29.932
-30.333
-30.513

-30.61
-30.671
-30.677
-30.722
-30.673
-30.369
-30.066
-30.158
-30.434
-30.556
-30.622
-30.604

-30.61
-30.603
-30.648
-30.645
-30.615

-30.58

-28.635
-28.58
-28.615
-28.639
~28.6245
-28.6295
-28.6665
-28.5675
-28.5081
-28.55625
-28.6425
-28.6004
-28.538
-28.5515
-28.632
-28.499
-28.469
-28.69
-28.7
-28.74
-28.785
-28.7
-28.675
-19.175
-21.74

-16.295 = o

-18.035
-7.015
-3.39
-1.69
-0.82
-0.56
-0.01
1.54
3.28
2.575
-0.325
-2.45
-2.32
-0.85
-0.27
0.095

022 -

- -0.175
-0.06
0.34

0.36

0.16
-0.13
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4/16/98 3:37
4/16/98 3:41
4/16/98 3:45
4/16/98 3:49
4/16/98 3:53
4/16/98 3:57
4/16/98 4:01
4/16/98 4:05
4/16/98 4:.09
4/16/98 4:13
4/16/98 4:17

~ 4/16/98 4:21

4/16/98 4:25
4/16/98 4:29
4/16/98 4:33
4/16/98 4:37
4/16/98 4:41
4/16/98 4:45
4/16/98 4:49
4/16/98 4:53
4/16/98 4:57
4/16/98 5:01
4/16/98 5:05
4/16/98 5:09
4/16/98 5:13
4/16/98 5:17
4/16/98 5:21
4/16/98 5:25
4/16/98 5:29
4/16/98 5:33
4/16/98 5:37
4/16/98 5:41
4/16/98 5:45
4/16/98 5:49
4/16/98 5:53
4/16/98 5:57
4/16/98 6:01
4/16/98 6:05
4/16/98 6:09
4/16/98 6:13
4/16/98 6:17
4/16/98 6:21
4/16/98 6:25
4/16/98 6:29
4/16/98 6:33
4/16/98 6:37
4/16/98 6:41
4/16/98 6:45
4/16/98 6:49

59.995
59.892
59.994
60.017
59.992
60.01
59.867
60.001
60.002
60.028
59.116
57.345
55.398
53.405
51.463
49.529
47.637
45.743
43.842
41.935
40
38.103
36.165
34.281
32.35
30.472
28.563
26.622
24.719
22.811
20.899
18.992
17.054
15.149
13.254
11.329
9.441
7.4629
5.5366
3.6194
1.7252
-0.2116
-2.072
-4.0283

-5.9352

-7.8712
-9.7865
-11.665
-13.575

0.1

0

0.08
-0.25
0.045
-0.04
0.305
-4.43
-13.285
-23.16
-28.55
-29.41
-29.345
-28.84
-28.6
-28.435
-28.51
-28.715
-28.695
-28.85
-28.595
-28.765
-28.465
-28.59
-28.64
-28.765
-28.76
-28.615
-28.635
-28.785
-28.75
-28.69
-28.625.
-28.54
-28.9555
-28.962
-29.108
-28.6885
-28.741
-28.457
-28.7675
-28.618
-28.996
-28.791
-28.649
-28.519
-28.4875
-28.48
-28.495



4/16/98 8:53
4/16/98 8:57
4/16/98 9:01
4/16/98 9:05
4/16/98 9:09
4/16/98 9:13
4/16/98 9:17
4/16/98 9:21

4/16/98 9:25

4/16/98 9:29
4/16/98 9:33
4/16/98 9:37
4/16/98 9:41
4/16/98 9:45
4/16/98 9:49
4/16/98 9:53
4/16/98 9:57

4/16/98 10:01

4/16/98 10:05
4/16/98 10:09
4/16/98 10:13
4/16/98 10:17
4/16/98 10:21
4/16/98 10:25
4/16/98 10:29
4/16/98 10:33
4/16/98 10:37
4/16/98 10:41
4/16/98 10:45
4/16/98 10:49
4/16/98 10:53
4/16/98 10:57
4/16/98 11:01
4/16/98 11:05
4/16/98 11:09
4/16/98 11:13
4/16/98 11:17
4/16/98 11:21
4/16/98 11:25
4/16/98 11:29
4/16/98 11:33
4/16/98 11:37
4/16/98 11:41
4/16/98 11:45
- 4/16/98 11:49
4/16/98 11:53
4/16/98 11:57
4/16/98 12:01
4/16/98 12:05

-30.573
-30.583
-30.606
-30.609

-30.62
-30.626
-30.614
-30.653
-30.662
-30.683
-30.684
-30.642
-30.675
-30.661
-30.646
-30.679
-30.683
-30.645
-30.744
-30.682
-30.663
-30.667
-30.913
-30.734

-30.66

¢ -30.673
-30.635

-30.689
-30.613
-30.605

-30.62
-30.612
-30.604
-30.619
-30.617
-30.635
-30.609
-30.635
-30.669
-30.661
-30.652
-30.977
-30.174
-28.927
-27.264

-25.46
-23.613
-21.329
-19.796

-0.18
-0.185
-0.1
-0.025
-0.165
-0.18
-0.345
-0.155
0.1
0.04
0.115
-0.02
-0.02
-0.11
0.005
-0.325
0.005
-0.09
0.385
-1.155
-0.355
0.035
12
0.495
-0.145
0.3
0.15
0.345
0.005
0.005
0.005
-0.025
-0.155
0.05
-0.09
-0.17
-0.26
-0.085
-1.54
2.435
8.625
18.665
23.57
26.57
29.675
28.32
21.015
11.526
10.35
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4/16/98 6:53
4/16/98 6:57
4/16/98 7:01
4/16/98 7:05
4/16/98 7:09
4/16/98 7:13
4/16/98 7:17
4/16/98 7:21
4/16/98 7:25
4/16/98 7:29
4/16/98 7:33

. 4/16/98 7:37

4/16/98 7:41
4/16/98 7:45
4/16/98 7:49
4/16/98 7:53
4/16/98 7:57

" 4/16/98 8:01

4/16/98 8:05
4/16/98 8:09
4/16/98 8:13
4/16/98 8:17
4/16/98 8:21
4/16/98 8:25
4/16/98 8:29
4/16/98 8:33
4/16/98 8:37
4/16/98 8:41
4/16/98 8:45
4/16/98 8:49
4/16/98 8:53
4/16/98 8:57
4/16/98 9:01
4/16/98 9:05
4/16/98 9:09
4/16/98 9:13
4/16/98 9:17
4/16/98 9:21
4/16/98 9:25
4/16/98 9:29
4/16/98 9:33
4/16/98 9:37
4/16/98 9:41
4/16/98 9:45
4/16/98 9:49
4/16/98 9:53
4/16/98 9:57
4/16/98 10:01
4/16/98 10:05

-15.484
-17.361
-19.274
-21.191
-23.121
-24.994
-26.906
-27.239
-29.508
-30.284
-30.685
-30.842
-30.963
-30.977

-30.96-

-30.981
-30.955

-30:51
-30.301
-30.487
-30.693
-30.814

-30.88

-30.91
-30.893
-30.933
-30.859

-30.88
-30.873
-30.909
-30.902
-30.913
-30.888
-30.891
-30.902
-30.885
-30.896
-30.935
-30.921
-30.918
-30.943
-30.948
-30.934
-30.943
-30.976
-30.938
-30.966
-30.951
-31.003

-28.535
-28.8
-28.6

-28.575

-20.59
-22.57
-16.89
-17.23
-6.67
-3.395
-1.46
-0.59
-0.09
0.11
-225
3.4
2.34
-0.915
-2.565
-1.965
-1.085
-0.395
-0.265
0.255
0.065
0.3
-0.25
-0.11
-0.2
0.105
0.055
0.055
0.015.
-0.025
-0.165
-0.18
-0.11
-0.04
-0.135
-0.08
0
-0.14
-0.02
-0.115
0.125
-0.325
0.01
-0.09
-0.085



4/16/98 12:09
4/16/98 12:13
4/16/98 12:17
4/16/98 12:21
4/16/98 12:25
4/16/98 12:29
4/16/98 12:33
4/16/98 12:37

4/16/98 12:41

4/16/98 12:45
4/16/98 12:49
4/16/98 12:53
4/16/98 12:57
4/16/98 13:01

4/16/98 13:.05 -

4/16/98 13:09
4/16/98 13:13
4/16/98 13:17
4/16/98 13:21
4/16/98 13:25
4/16/98 13:29
4/16/98 13:33
4/16/98 13:37
4/16/98 13:41
4/16/98 13:45
4/16/98 13:49
4/16/98 13:53
4/16/98 13:57
4/16/98 14:01
4/16/98 14:05
4/16/98 14:09
4/16/98 14:13
4/16/98 14:17
4/16/98 14:21
4/16/98 14:25
4/16/98 14:29
4/16/98 14:33
4/16/98 14:37
4/16/98 14:41
4/16/98 14:45
4/16/98 14:49
4/16/98 14:53
4/16/98 14.57
4/16/98 15:01
4/16/98 15:05
4/16/98 15:09
4/16/98 15:13
4/16/98 15:17
4/16/98 15:21

-19.41
-19.024
-17.726
-16.137
-14.347
-12.425
-10.159
-9.4806
-9.1448
-9.0097
-9.008
-9.0005
-8.848
-7.6894
-6.1389
-4.4131
-2.6061
-0.32961
0.63695
1.558
3.2365
4,995
6.7682
8.9291

10.703

-+ 10.832

11.159
12.223
13.747
15.478
17.264
19.151
21.009
22.136
22.202

22.45
22.569
22.734

23.857

25.462
27.246
29.074
30.932

32.82
34.684
36.578
38.452
40.339
42.223

16.365
23.385
26.505
29.89
24.332
16.401
5.7465
2.363
0.7215
0.8085
6.593
14.308
22.1745
25.4165
29.04645
25.25025
20.8205
17.83055
21.79025
26.051
28.463
28.54
20.319
11.1485
76
14.575
21.595
25.205
27.02
27.655
24.36
16.255
7.205
2.165
2.66
7.035
14.465
22.56
26.085
27.35
27.87
28.05
28.23
28.16
28.275
28.225
28.325
28.345
284

4/16/98 10:09
4/16/98 10:13
4/16/98 10:17
4/16/98 10:21
4/16/98 10:25
4/16/98 10:29
4/16/98 10:33
4/16/98 10:37
4/16/98 10:41
4/16/98 10:45
4/16/98 10:49

4/16/98 10:53

4/16/98 10:57
4/16/98 11:01
4/16/98 11:05
4/16/98 11:09
4/16/98 11:13
4/16/98 11:17
4/16/98 11:21
4/16/98 11:25
4/16/98 11:29
4/16/98 11:33
4/16/98 11:37
4/16/98 11:41
4/16/98 11:45
4/16/98 11:49
4/16/98 11:53
4/16/98 11:57
4/16/98 12:01
4/16/98 12:05
4/16/98 12:09
4/16/98 12:13
4/16/98 12:17
4/16/98 12:21
4/16/98 12:25
4/16/98 12:29
4/16/98 12:33
4/16/98 12:37
4/16/98 12:41
4/16/98 12:45
4/16/98 12:49
4/16/98 12:53
4/16/98 12:57

~ 4/16/98 13:01
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4/16/98 13:056
4/16/98 13:09
4/16/98 13:13
4/16/98 13:17
4/16/98 13:21

-30.964
-30.969
-31.02
-31.078
-30.945
-30.943
-30.932
-30.871
-30.901
-30.896
-30.911
-30.902
-30.871
-30.887
-30.925
-30.923
-30.964
-30.915
-30.964
-30.975
-30.943
-30.981
-31.165
-30.549
-29.137
-27.427
-25.599
-23.729
-21.421
-20.277
-19.913
-19.412
-17.954
-16.251
-14.415
-12.313
-10.226
-9.8826
-0.6135
-9.5228
-9.4988
-0.4467
-9.1155
-7.7783
-6.161
-4.3689
-2.4304
-0.43889
0.30978

-0.57
0.12
0.385
0.73
0.37
0.21
0.18
-0.2
-0.005
0.125
0.12
-0.116
-0.26
-0.385
0.05
-0.205
-0.055
-0.14
-0.085
-0.95
1.97
9.22
18.69
24.75
27.04
30.03
26.61
19.08
10.045
11.615
18.31
24.985
28.205.
30.125
22.662
13.4975
3.516
1.919
0.834
2.0365
8.6025
16.4285
23.733
26.7395
28.61055
23.3934
21.5735
20.32695
25.6921



4/16/98 15:25
4/16/98 15:29
4/16/98 15:33
4/16/98 15:37
4/16/98 15:41
4/16/98 15:45
4/16/98 15:49
4/16/98 15:53

4/16/98 15:57

4/16/98 16:01
4/16/98 16:05
4/16/98 16:09
4/16/98 16:13
4/16/98 16:17
4/16/98 16:21
4/16/98 16:25
4/16/98 16:29
4/16/98 16:33
4/16/98 16:37
4/16/98 16:41
4/16/98 16:45
4/16/98 16:49
4/16/98 16:53
4/16/98 16:57
4/16/98 17:01
4/16/98 17:05
4/16/98 17:09
4/16/98 17:13
4/16/98 17:17
4/16/98 17:21
4/16/98 17:25
4/16/98 17:29
4/16/98 17:33
4/16/98 17:37
4/16/98 17:41
4/16/98 17:45
4/16/98 17:49
4/16/98 17:563
4/16/98 17:57
4/16/98 18:01
4/16/98 18:05
'4/16/98 18:09
4/16/98 18:13
4/16/98 18:17
4/16/98 18:21
4/16/98 18:25
4/16/98 18:29
4/16/98 18:33
4/16/98 18:37

44117
46.008
47.903
49.771
51.633
53.517
55.408
56.982
58.587
59.391
59.788
60.034
60.122
60.194
60.247
60.258
60.268
60.26
60.286
60.29
60.29
60.306
60.283
60.318
60.279
60.295
60.314
60.291
60.33
60.307
60.307
60.286
60.287
60.327
60.285
60.305
60.307
60.302
60.344
60.317
60.332
60.332
60.312
60.314
60.324
60.3
60.319
60.299
60.314

28.27
28.126
28.07
28.185
26.745
2535
19.915
14.03
7.235
3.655
2.03
1.065
0.68
0.37
0.065
0.14
0.11
0.15
0.1
-0.035
0.14
-0.135
0.06
-0.02
0.06
0.175
-0.035
0.08
-0.22
-0.1
0.1
-0.005
0.09
-0.1
0.085
0.195

0.05-

0.15
-0.06
-0.025
-0.09
-0.04
-0.06
0.025
-0.126
0.07
0.055
0.135
0.04

DAT35
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4/16/98 13:25
4/16/98 13:29
4/16/98 13:33
4/16/98 13:37
4/16/98 13:41
4/16/98 13:45
4/16/98 13:49
4/16/98 13:53
4/16/98 13:57
4/16/98 14:01
4/16/98 14.05
4/16/98 14:09

4/16/98 14:13

4/16/98 14:17
4/16/98 14:21
4/16/98 14:25
4/16/98 14:29
4/16/98 14:33
4/16/98 14:37
4/16/98 14:41
4/16/98 14:45
4/16/98 14:49
4/16/98 14:53
4/16/98 14:57
4/16/98 15:01
4/16/98 15:05
4/16/98 15:09
4/16/98 15:13
4/16/98 15:17
4/16/98 15:21
4/16/98 15:25
4/16/98 15:29
4/16/98 15:33
4/16/98 15:37
4/16/98 15:41
4/16/98 15:45
4/16/98 15:49
4/16/98 15:53
4/16/98 15:57
4/16/98 16:01
4/16/98 16:05
4/16/98 16:09
4/16/98 16:13
4/16/98 16:17
4/16/98 16:21
4/16/98 16:25
4/16/98 16:29
4/16/98 16:33
4/16/98 16:37

1.8843
3.6265
5.4482
7.3269

'9.5279

10.34
10.598

10.86
12.138
13.789
15.562
17.369

19.318

21.113
21.637

21.91
21.971
21.987
22.402
23.836
25.524
27.328
29.217
31.075

.32.983
- 34.867

36.76
38.633

40.54
42.443
44.356
46.266
48.179
50.067
51.967
53.869
55.817
57.313

68.82
59.391
59.692

. 59.822

59.832
59.866
59.861
59.891
59.882
69.893

59.9

27.213
29.507
24.459
16.3555
6.6605
8.99
16.955
23.51
26.155
27.645
27.755
21.34
12.96
4.29
1.75.
2.486
9.325
17.685
2463
26.905
27.755
28.275
28.25
28.425
28.25
28.365
28.415
28.615
28.63
28.68
28.555
28.505
28.45
28.75
26.73
24.755
17.87
11.895
5.01
2.205
0.87
0.195
0.295
0.08
0.16
0.045
0.01
-0.045
-0.195



4/16/98 18:41
4/16/98 18:45
4/16/98 18:49
4/16/98 18:53
4/16/98 18:57
4/16/98 19:01
4/16/98 19:05
4/16/98 19:09

4/16/98 19:13

4/16/98 19:17
4/16/98 19:21
4/16/98 19:25
4/16/98 19:29
4/16/98 19:33
4/16/98 19:37
4/16/98 19:41
4/16/98 19:45
4/16/98 19:49
4/16/98 19:53
4/16/98 19:57
4/16/98 20:01
4/16/98 20:05
4/16/98 20:09
4/16/98 20:13
4/16/98 20:17
4/16/98 20:21
4/16/98 20:25
4/16/98 20:29
4/16/98 20:33
4/16/98 20:37
4/16/98 20:41
4/16/98 20:45
-4/16/98 20:49
4/16/98 20:53
4/16/98 20:57
4/16/98 21:01
4/16/98 21:05
4/16/98 21:09
4/16/98 21:13
4/16/98 21:17
4/16/98 21:21
4/16/98 21:25
4/16/98 21:29
4/16/98 21:33
4/16/98 21:37
4/16/98 21:41
4/16/98 21:45
4/16/98 21:49
4/16/98 21:53

60.33
60.326
60.322
60.315
60.331
60.327
60.343
60.297
60.312
60.304
60.325
60.306
60.307
60.328

60.32

60.32
60.315
60.295
60.294
60.319
60.303
60.326
60.294
60.297
59.814
58.124
56.296
54.327
52.364
50.417
48.518

46.64
44.731
42.835
40.932
39.014
37.114
35.211
33.294
31.383

29.49
27.529

25.62
23.707
21.784
19.871
17.956
16.081
14.148

-0.075
0.025
0.025

0.14
-0.17
-0.075
-0.195
0.14
-0.03
0.015
0.015
0.07
0.065

-0.065

-0.125
-0.13

0.02
0.04
0.16

-0.125
-0.03
-2.56

-10.85

-20.005
-27.435
-28.8
-29.395
-29.045
-28.62
-28.43
-28.415
-28.54
-28.585
-28.605
-28.605
-28.6
-28.655
-28.605
-28.825
-28.815
-28.915
-28.725
-28.745

-28.755

-28.515
-28.615
-28.535

-28.69
-28.598
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4/16/98 16:41
4/16/98 16:45
4/16/98 16:49
4/16/98 16:53
4/16/98 16:57
4/16/98 17:01
4/16/98 17:05
4/16/98 17:09
4/16/98 17:13
4/16/98 17:17
4/16/98 17:21

4/16/98 17:25

4/16/98 17:29
4/16/98 17:33
4/16/98 17:37
4/16/98 17:41
4/16/98 17:45
4/16/98 17:49
4/16/98 17:53
4/16/98 17:57
4/16/98 18:01
4/16/98 18:05
4/16/98 18:09
4/16/98 18:13
4/16/98 18:17
4/16/98 18:21
4/16/98 18:25
4/16/98 18:29
4/16/98 18:33
4/16/98 18:37
4/16/98 18:41
4/16/98 18:45
4/16/98 18:49
4/16/98 18:53
4/16/98 18:57
4/16/98 19:01
4/16/98 19:05
4/16/98 19:09
4/16/98 19:13
4/16/98 19:17
4/16/98 19:21
4/16/98 19:25
4/16/98 19:29
4/16/98 19:33
4/16/98 19:37
4/16/98 19:41
4/16/98 19:45
4/16/98 19:49
4/16/98 19:53

59.884
59.884
59.861
59.877
59.892
59.873
59.87
59.889
59.905
59.885
59.882
59.882
59.88
59.862
59.902
59.88
59.899
59.901
59.877
59.861
59.911
59.888
59.888
59.907
59.908
59.899
59.895
59.894
59.893
59.909
59.905
59.882
59.916
59.89
59.886
69.902
59.898
59.891
59.868
59.879
59.919
59.9

- 59.882

59.883
59.895
59.895
59.909
59.908
59.888

-0.035
0.04
0.06

-0.035

-0.015
0.16

0.075

-0.035

-0.115

-0.025
-0.1

0.1

0.185
-0.005
-0.015

-0.19

0.05

0.055

0.135

-0.02

0.1

0.0585

-0.06

-0.07

-0.03

0.07

0.055
-0.055

0.035
-0.075

0.02

-0.07.

0.04

0.025

-0.17
-0.095

0.14
0.16

0.015

-0.18
-0.025

0.065

0.13

0.065
-0.035

0.025

0.045
-0.035



4/16/98 21:57
4/16/98 22:01
4/16/98 22:05
4/16/98 22:09
4/16/98 22:13
4/16/98 22:17
4/16/98 22:21
4/16/98 22:25

4/16/98 22:29

4/16/98 22:33
4/16/98 22:37
4/16/98 22:41
4/16/98 22:45
4/16/98 22:49
4/16/98 22:53
4/16/98 22:57
4/16/98 23:01
4/16/98 23:05
4/16/98 23:09
4/16/98 23:13
4/16/98 23:17
4/16/98 23:21
4/16/98 23:25
4/16/98 23:29
4/16/98 23:33

4/16/98 23:37

4/16/98 23:41
4/16/98 23:45
4/16/98 23:49
4/16/98 23:53
4/16/98 23:57
4/17/98 0:01
4/17/98 0:05
4/17/98 0:09
4/17/98 0:13
4/17/98 0:17
4/17/98 0:21
4/17/98 0:25
4/17/98 0:29
4/17/98 0:33
4/17/98 0:37
4/17/98 0:41
4/17/98 0:45
4/17/98 0:49
4/17/98 0:53
4/17/98 0:57
4/17/98 1:01
4/17/98 1:05
4/17/98 1:09

12.249

10.343

8.4284

6.5312

4.6165

2.7003
0.79708
-1.1187
-2.9951
-4.9557
-6.8298
-8.7126
-10.631
-12.558
-14.471
-16.398
-18.293
-20.224
-22.136
-24.035
-25.942
-25.675

-28.23
-28.973
-29.368

. -29.563

-20.636
-29.662
-29.664
-29.709

-29.71
-29.707
-29.727
-29.697
-29.717
-29.709
-29.701
-29.694
-29.682

-29.65

-29.69
-29.654
-29.646
-29.681
-29.717
-29.647

-29.65
-29.648
-29.647

-28.589
-28.6325
-28.6405
-28.6706

-28.676

-28.477
-28.7639
-28.5555
-28.5875
-28.3765

-28.641

-28.792

-28.835

-28.675

-28.765

-28.69
-28.71
-28.59

-17.695

-20.975

-15.185

-18.465

-6.665
-3.315
-1.47
-0.505
-0.365
-0.24
-0.215
-0.09
0.065
-0.05
0.09
-0.02
0.115
0.135
0.255
0.02
0.14
0.02
0.045
-0.315
-0.006
0.155
0.345
0

0.07
-0.12
0.04

DAT35

Page 26

4/16/98 19:57
4/16/98 20:01
4/16/98 20:05
4/16/98 20:09
4/16/98 20:13
4/16/98 20:17
4/16/98 20:21
4/16/98 20:25
4/16/98 20:29
4/16/98 20:33
4/16/98 20:37
4/16/98 20:41
4/16/98 20:45
4/16/98 20:49
4/16/98 20:53
4/16/98 20:57
4/16/98 21:01
4/16/98 21:05
4/16/98 21:09
4/16/98 21:13
4/16/98 21:17
4/16/98 21:21
4/16/98 21:25
4/16/98 21:29
4/16/98 21:33
4/16/98 21:37
4/16/98 21:41
4/16/98 21:45
4/16/98 21:49
4/16/98 21:53
4/16/98 21:57
4/16/98 22:01

- 4/16/98 22:05

4/16/98 22:09
4/16/98 22:13
4/16/98 22:17
4/16/98 22:21
4/16/98 22:25
4/16/98 22:29
4/16/98 22:33
4/16/98 22:37
4/16/98 22:41
4/16/98 22:45
4/16/98 22:49
4/16/98 22:53
4/16/98 22:57
4/16/98 23:01
4/16/98 23:05
4/16/98 23:09

59.914
59.917
59.881
59.888
59.872
59.175
57.426
55.419
53.37
51.423
49.551
47.669
45.747
43.855
41.916
40.03
38.129
36.205
34.299
32.379
30.484
28.568
26.603
24.711
122.794
20.888
18.95
17.053
15.132
13.237
11.202
9.4246
7.5062
5.6051
3.6647
1.7226
-0.16298
-2.1269
-3.9856
-5.9286
-7.8293
-9.7612
-11.549
13.436
-15.331
-17.216
-19.16
-21.049
-22.943

-0.13
-0.225
-3.53
-12.31
-22.265
-20.025
-30.015
-20.34
-28.505
-28.38
-28.48
-28.765
-28.585
-28.63.
-28.555
-28.655
-28.75
-28.605
-28.655
-28.88
-28.865
-28.87
-28.575
-28.805
-28.705
-28.78
-28.565
-28.805
-28.537
-28.654
-28.4345
-28.7995
-28.918,
-28.8404
-28.958
-28.541
-28.8281
-28.512
-28.878
-28.102
-28.0335
-27.849
-28.335
-28.62
-28.59
-28.635
-28.425
-26.515
-18.31



4/17/98 1:13
4/17/98 1:17
4/17/98 1:21
4/17/98 1:25
4/17/98 1:29
4/17/98 1:33
4/17/98 1:.37
4/17/98 1:41
4/17/98 1:45
4/17/98 1:49
4/17/98 1:53
4/17/98 1:57
4/17/98 2:01
4/17/98 2:05
4/17/98 2:09
4/17/98 2:13
4/17/98 2:17
4/17/98 2:21
4/17/98 2:25
4/17/98 2:29
4/17/98 2:33
4/17/98 2:37
4/17/98 2:41
4/17/98 2:45
4/17/98 2:49
4/17/98 2:53
4/17/98 2:57
4/17/98 3:01
4/17/98 3:05
4/17/98 3:09
4/17/98 3:13
4/17/98 3:17
4/17/98 3:21
4/17/98 3:25
4/17/98 3:29
4/17/98 3:33
4/17/98 3:37
4/17/98 3:41
4/17/98 3:45
4/17/98 3:49
4/17/98 3:53
4/17/98 3:57
4/17/98 4.01
4/17/98 4:05
4/17/98 4:09
4/17/98 4:13
4/17/98 4:17
4/17/98 4:21
4/17/98 4:25

-29.636
~29.672
-29.639
-29.653
-29.663
-29.683
-29.667
-29.698
-29.655
-29.706
-29.706
-29.682
-29.682
-29.701
-29.696
-29.692
-29.711
-29.711
-29.711
-29.683
-29.736
-29.707
-29.729
-29.709
-29.689

» -29.693

-29.721
-29.701
-20.705
-29.714
-29.722
-29.708

-29.74
-29.674
-29.725
-28.932
-27.083
-25.246
-23.391
-21.516
-19.623
-17.712
-16.827
-13.935
-12.046
-10.104
-8.2543
-6.3727
-4.4772

-0.085
0.045
-0.22
-0.07
-0.175
0.14
-0.195
-0.04
-0.135
0.12
0.025
-0.07
-0.05
-0.05
-0.075
-0.085
0.14
-0.125
0.02
-0.23
0.135
0.09
0.18
-0.06
-0.06

-0.06

0.035
-0.105
-0.015

-0.13

0.24
-0.085
4.04
12.955
22.395
27.705
27.835
28.115
28.395
28.445

28.44

28.33
28.615

28.4035
28.3665
28.134
28.3215
28.19295
28.4045
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4/16/98 23:13
4/16/98 23:17
4/16/98 23:21
4/16/98 23:25
4/16/98 23:29
4/16/98 23:33
4/16/98 23:37
4/16/98 23:41
4/16/98 23:45
4/16/98 23:49
4/16/98 23:53
4/16/98 23:57
4/17/98 0:01
4/17/98 0:05
4/17/98 0:09
4/17/98 0:13
4/17/98 0:17
4/17/98 0:21
4/17/98 0:25
4/17/98 0:29
4/17/98 0:33
4/17/98 0:37
4/17/98 0:41
4/17/98 0:45
4/17/98 0:49
4/17/98 0:53
4/17/98 0:57
4/17/98 1:01
4/17/98 1:05
4/17/98 1:09
4/17/98 1:13
4/17/98 1:17
4/17/98 1:21
4/17/98 1:25
4/17/98 1:29
4/17/98 1:33
4/17/98 1:37
4/17/98 1:41
4/17/98 1:45
4/17/98 1:49
4/17/98 1:53
4/17/98 1:57
4/17/98 2:01
4/17/98 2:05
4/17/98 2:09
4/17/98 2:13
4/17/98 2:17
4/17/98 2:21
4/17/98 2:25

-24.845
-26.152
-26.605
-28.955
-29.465
-29.673
-29.798
-29.848

-29.85
-29.875
-29.873
-29.874
-29.848
-29.845
-29.861
-29.881
-29.873
-29.866
-29.858
-29.869
-29.838
-29.854
-29.842
-29.857
-29.869
-29.905
-29.881
-29.861
-29.859
-29.787
-29.824
-29.812

-29.827

-29.841
-29.874
-29.894
-29.854
-29.862
-29.866
-29.894

-29.87
-29.846
-29.869
-29.865
-29.884

-29.88
-29.852
-29.875
-29.875

-20.55
16.565
-15.34
4215
-1.915
-0.885
-0.385
0.125
-0.12
0.135
0.14
0.065
-0.165
-0.14
-0.025
0.115
0.02
0.14
0.02
0.135
-0.095
-0.075
-0.315
0.12
0.04
0.23
0.47
0.185
0.235
0.2
-0.085
-0.31
-0.335.
-0.065
0.06
0.14
02
-0.04
0.1
0.125
0.025
-0.19

-0.065 ..

0.065
0.045
0.025
-0.095

0.11 .

-0.095



4/17/98 4:29
4/17/98 4:33
4/17/98 4:37
4/17/98 4:41
4/17/98 4:.45
4/17/98 4:49
4/17/98 4:53
4/17/98 4:57
4/17/98 5:01
4/17/98 5:05
4/17/98 5:09
4/17/98 5:13
4/17/98 5:17
4/17/98 5:21
4/17/98 5:25
4/17/98 5:29
4/17/98 5:33
" 4/17/98 5:37
4/17/98 5:41
4/17/98 5:45
4/17/98 5:49
4/17/98 5:53
4/17/98 5:57
4/17/98 6:01
4/17/98 6:05
4/17/98 6:09
4/17/98 6:13
4/17/98 6:17
4/17/98 6:21
4/17/98 6:25
4/17/98 6:29
4/17/98 6:33
4/17/98 6:37
4/17/98 6:41
4/17/98 6:45
4/17/98 6:49
4/17/98 6:53
4/17/98 6:57
4/17/98 7:01
4/17/98 7:05
4/17/98 7:09
4/17/98 7:13
4/17/98 7:17
4/17/98 7:21
4/17/98 7:25
4/17/98 7:29
4/17/98 7:33
4/17/98 7:37
4/17/98 7:41

-2.59
-0.73411
1.2037
3.0678
4.9669
6.8672
8.774
10.664
12.557
14.441
16.335
18.201
20.097
22.006
23.932
25.809
27.764
29,651
31.53
33.426
35.333
37.207
39.097
40.994
42.903
44.783
46.679
48.568
50.472
52.343
54.212
56.076
57.954
59.433
60.853
61.176
60.673
60.48
60.386
60.37
60.316
60.324
60.302
60.29
60.266
60.281
60.299
60.282
60.28

28.289
28.50505
28.3175
28.531
28.4855
28.449
28.335
28.355
28.22
28.28
28.355
28.655
28.56
28.79
28.595
28.605
28.31
28.41
28.385
28.355
28.305
28.48
28.43
28.425
28.325
28.445
28.32
28.22
28.02
28.065
26.105
23.885
16.11
6.2
-1.865
-3.95
-1.515
-0.82
-0.31
-0.34
-0.13
-0.29
-0.105
0.045
0.08
-0.005
-0.04
0.005
0.145
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4/17/98 2:29
4/17/98 2:33
4/17/98 2:37
4/17/98 2:41
4/17/98 2:45
4/17/98 2:49
4/17/98 2:53
4/17/98 2:57
4/17/98 3:01
4/17/98 3:05
4/17/98 3:09

~ 4/17/98 3:13

4/17/98 3:17
4/17/98 3:21
4/17/98 3:25
4/17/98 3:29
4/17/98 3:33
4/17/98 3:37
4/17/98 3:41
4/17/98 3:45
4/17/98 3:49
4/17/98 3:53
4/17/98 3:57
4/17/98 4:01
4/17/98 4:05
4/17/98 4:09
4/17/98 4:13
4/17/98 4:17
4/17/98 4:21
4/17/98 4:25
4/17/98 4:29
4/17/98 4:33
4/17/98 4:37
4/17/98 4:41
4/17/98 4:45
4/17/98 4:49
4/17/98 4:53
4/17/98 4:57
4/17/98 5:01
4/17/98 5:05
4/17/98 5:09
4/17/98 5:13
4/17/98 5:17
4/17/98 5:21
4/17/98 5:25
4/17/98 5:29
4/17/98 5:33
4/17/98 5:37
4/17/98 5:41

-29.871
-29.853
~-29.894
-29.87
-29.826
-29.853
-29.81
-29.838
-29.889
-29.846
-29.855
-29.84
-29.872
-29.88
-29.838
-29.842
-28.979
-27.13
-25.269
-23.391
-21.493
-19.6
-17.735
-15.872
-13.98
-12.091
-10.148
-8.2543
-6.3505
-4.4551
-2.568
-0.71224
1.2255
3.1328
5.0317
6.9532
8.8382
10.728

- 12.62
14.505
16.399
18.306
20.201

- 22.068
23.994
25.891
27.826
29.774
31.632

0.005
0.135
0.205
0.3
-0.06
-0.18
-0.18
-0.085
0.245
-0.13
-0.125
0.01
0.15
4.505
13.54
22.865
27.94
28.185
28.345
28.28
28.105
28.1
28.22
28.62
28.6285
28.7025
28.4645
28.4315
28.1913
28.403
28.504
28.7197
28.6385.
28.527
28.4815
28.334
28.334
28.365
2843
28.48
28.345
28.44
2845
28.79
28.9
28.705
28.61
28.405
28.68



4/17/98 7:45
4/17/98 7:49
4/17/98 7:53
4/17/98 7.57
4/17/98 8:01
4/17/98 8:05
4/17/98 8:09
4/17/98 8:13

4/17/98 8:17

4/17/98 8:21
4/17/98 8:25
4/17/98 8:29
4/17/98 8:33

4/17/98 8:37 .

4/17/98 8:41
4/17/98 8:45
4/17/98 8:49
4/17/98 8:53
4/17/98 8:57
4/17/98 9:01
4/17/98 9:05
4/17/98 9:09
4/17/98 9:13
4/17/98 9:17
4/17/98 9:21
4/17/98 9:25
4/17/98 9:29
4/17/98 9:33
4/17/98 9:37
4/17/98 9:41
4/17/98 9:45
4/17/98 9:49
4/17/98 9:53
4/17/98 9:57
4/17/98 10:01
4/17/98 10:05
4/17/98 10:09
4/17/98 10:13
4/17/98 10:17
4/17/98 10:21
4/17/98 10:25
4/17/98 10:29

4/17/98 10:33

4/17/98 10:37
4/17/98 10:41
4/17/98 10:45
4/17/98 10:49
4/17/98 10:53
4/17/98 10:57

60.291
60.283
60.309
60.278
60.315

60.31
60.306
60.335

60.33
60.324
60.333
60.339

'60.317

60.305
60.317
60.327
60.298
60.304
60.315
60.302

60.31
60.335
60.294
60.298
60.322
60.301
60.306
60.311
60.324
60.291
60.314
60.321
60.324
60.315
60.311
60.317
60.331
60.321
60.326
60.328
60.302
60.331

60.323

60.344
60.312
60.302
60.084
59.131
57.766

-0.065
0.16
0.005
0.14
0.1
0.1
0.09
-0.01
0.045
-0.035
-0.14
-0.11
0.05
-0.035
-0.065
-0.06
0.02
0.03
0.1
-0.04
-0.06
-0.065
0.035
0.04
-0.055
0.115
-0.075
0.015
-0.015
0.165
0.005
-0.05
-0.035
0.08
0.06
0.045
-0.015
-0.095
0.025
-0.025
0.21
-0.095
-0.105
-1.3
-5.905
-12.68
-17.18
-19.845
-17.085
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4/17/98 5:45
4/17/98 5:49
4/17/98 5:53
4/17/98 5:57
4/17/98 6:01
4/17/98 6:05
4/17/98 6:09
4/17/98 6:13
4/17/98 6:17
4/17/98 6:21
4/17/98 6:25

 4117/98 6:29

4/17/98 6:33
4/17/98 6:37
4/17/98 6:41
4/17/98 6:45
4/17/98 6:49
4/17/98 6:53
4/17/98 6:57
4/17/98 7:01
4/17/98 7:05
4/17/98 7:09
4/17/98 7:13
4/17/98 7:17
4/17/98 7:21
4/17/98 7:25
4/17/98 7:29
4/17/98 7:33
4/17/98 7:37
4/17/98 7:41
4/17/98 7:45
4/17/98 7:49
4/17/98 7:53
4/17/98 7:57
4/17/98 8:01
4/17/98 8:05
4/17/98 8:09
4/17/98 8:13
4/17/98 8:17
4/17/98 8:21
4/17/98 8:25
4/17/98 8:29
4/17/98 8:33
4/17/98 8:37
4/17/98 8:41
4/17/98 8:45
4/17/98 8:49
4/17/98 8:53
4/17/98 8:57

33.548
35.455
37.368
39.278

41.174

43.043
44.942
46.857
48.746
50.669
52.579
54.486
56.426
58.284
59.684
60.988
60.886

60.19
60.016
59.923

59.887

59.891

59.88
59.877
59.865

59.86
59.856
59.874
59.857
59.855
59.885
59.877
59.865
59.852

59.87
59.885
59.862
59.871
59.867
59.879

59.85
59.837
59.873

59.86
59.853
59.882
59.873
59.879

59.89

28.65
28.595
28.375
28.32
28.415
28.515
28.635
28.61
28.7
28.785
28.525
25.99
22.81
13.01
2.53
-4.86
-4.815
-1.515
-0.625
-0.215
-0.05
-0.13
0.1
-0.105
0.045
-0.015
-0.005
0.055
0.1
0.05
-0.165
-0.035
0.1.
0.05
0.005
-0.09
0.085
-0.105
-0.15
-0.03
0.05
0.08
0.045
0.065
0.13
0.04
0.02
0.03
-0.095



4/17/98 11:01
4/17/98 11:05
4/17/98 11:09
4/17/98 11:13
4/17/98 11:17
4/17/98 11:21
4/17/98 11:25
4/17/98 11:29

4/17/98 11:33

4/17/98 11:37
4/17/98 11:41
4/17/98 11:45
4/17/98 11:49
4/17/98 11:53
4/17/98 11:57
4/17/98 12:01
4/17/98 12:05
4/17/98 12:09
4/17/98 12:13
4/17/98 12:17
4/17/98 12:21
4/17/98 12:25
4/17/98 12:29
4/17/98 12:33
4/17/98 12:37
4/17/98 12:41
4/17/98 12:45
4/17/98 12:49
4/17/98 12:53
4/17/98 12:57
4/17/98 13:01
4/17/98 13:05
4/17/98 13:09
4/17/98 13:13
4/17/98 13:17
4/17/98 13:21
4/17/98 13:25
4/17/98 13:29
4/17/98 13:33
4/17/98 13:37
4/17/98 13:41
4/17/98 13:45
4/17/98 13:49
4/17/98 13:53
4/17/98 13:57
4/17/98 14:01
4/17/98 14:05
4/17/98 14:09
4/17/98 14:13

56.648
55.162
54.349
53.311
52.124
50.466
48.68
46.857
44.448
41.931
39.663
37.622
35.614
33.679
31.736
29.806
27.889
25.94
24.025
22.118
20.209
18.315
16.41
14.497
12.598
10.691
8.7723
6.8883
4.9788
3.067
1.1487
-0.72826
-2.6353
-4.559
-6.4595
-8.4242
-10.286
-12.196
-14.092
-15.979
. =17.92
-19.851
-21.763
-23.662
-25.574
-25.666
-27.964
-28.856
-29.333

-16.685
-156.19
-19.415
-23.1565
-26.335
-30.09
-33.745
-35.97
-34.13
-31.585
-29.92
-29.43
-29.04
-28.95
-28.98
-28.905
-28.855
-28.655
-28.55
-28.54
-28.56
-28.585
-28.585
-28.6235
-28.5485
-28.561
-28.5765
-28.698
-28.5353
-28.4615
-28.5385
-28.6562
-28.9445
-28.635
-28.6825
-28.339
-28.465
-28.62
-28.795
-28.92
-28.71
-28.615
-19.515
-21.51
-16.41
-18.335
-7.61
-3.675
-1.585
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4/17/98 9:01
4/17/98 9:05
4/17/98 9:09
4/17/98 9:13
4/17/98 9:17
4/17/98 9:21
4/17/98 9:25
4/17/98 9:29
4/17/98 9:33
4/17/98 9:37
4/17/98 9:41
4/17/98 9:45
4/17/98 9:49
4/17/98 9:53
4/17/98 9:57
4/17/98 10:01
4/17/98 10:05
4/17/98 10:09
4/17/98 10:13
4/17/98 10:17
4/17/98 10:21
4/17/98 10:25
4/17/98 10:29
4/17/98 10:33
4/17/98 10:37
4/17/98 10:41
4/17/98 10:45
4/17/98 10:49
4/17/98 10:53
4/17/98 10:57
4/17/98 11:01
4/17/98 11:05
4/17/98 11:09
4/17/98 11:13
4/17/98 11:17
4/17/98 11:21
4/17/98 11:25
4/17/98 11:29
4/17/98 11:33
4/17/98 11:37
4/17/98 11:41
4/17/98 11:45

-4/17/98 11:49

4/17/98 11:53
4/17/98 11:57
4/17/98 12:01
4/17/98 12:05
4/17/98 12:09
4/17/98 12:13

59.877
59.885
59.871
59.869
59.854
59.877
59.857
59.9
59.906
59.898
59.905
59.889
59.896
59.899
59.89
59.906
59.873
59.886
59.896
59.881
59.902
59.916
59.906
59.898
59.9
'59.906
59.916
59.562
68.375
56.639
54.72
53.111
51.745
50.368
49.943
48.555
46.445
44.157
42.075
40.089
38.134
36.229
34.276
32.377
30.47
28.515
26.572
2468
2278

-0.04
-0.155
0.03
-0.06
0.23
0.14
0.205
0.025
-0.08
-0.01
-0.03
0.005
0.05
-0.13
-0.02
-0.05
0.04
0.08
0.1
0.125
-0.02
-0.08

0.09
-1.69
-7.655
-16.385
-24.21
-26.32
-24.47
-21.76
-15.84
-156.95,
-19.615
-28.93
-32.4
-31.78
-30.115
-29.23
-29.065
-28.785
-28.795
-28.805
-29.025
-28.95
-28.675
-28.415
-28.735
-28.835



4/17/98 14:17

4/17/98 14:21

4/17/98 14:25
4/17/98 14:29
4/17/98 14:33
4/17/98 14:37
4/17/98 14:41

4/17/98 14:45

4/17/98 14:49
4/17/98 14:53
4/17/98 14:57
4/17/98 15:01
4/17/98 15:05
4/17/98 15:09
4/17/98 15:13
4/17/98 16:17
4/17/98 15:21
4/17/98 15:25
4/17/98 15:29
4/17/98 15:33
4/17/98 15:37
4/17/98 15:41
4/17/98 15:45
4/17/98 15:49
4/17/98 156:53
4/17/98 15:57
4/17/98 16:01
4/17/98 16:05
4/17/98 16:09
4/17/98 16:13
4/17/98 16:17
4/17/98 16:21
4/17/98 16:25
4/17/98 16:29
4/17/98 16:33
4/17/98 16:37
4/17/98 16:41
4/17/98 16:45
4/17/98 16:49
4/17/98 16:53
4/17/98 16:57
4/17/98 17:01
4/17/98 17:05
4/17/98 17:09
4/17/98 17:13
4/17/98 17:17
4/17/98 17:21
4/17/98 17:25
4/17/98 17:29

-29.486
-29.591
-29.65
-29.662
-29.678
-29.689
-29.679
-29.704
-29.704
-29.707
-29.734
-29.667
-29.693
-29.7
-29.703
-29.725
-29.704
-29.679
-29.729
-29.844
-29.745
-29.706
-29.632
-29.623
-29.629

¢ -29.631

-29.609
-29.611
-29.608
-29.582
-29.579
-29.6
-29.57
-29.571
-29.592
-29.636
-29.634
-29.608
-29.577
-29.607
-29.617
-29.608
-29.6
-29.6
-29.623
-29.617
-29.619
-29.596
-29.603

-0.88
-0.435
-0.195
-0.085
-0.13
-0.075
-0.14
-0.15
0.185
0.07
0.17
-0.18
-0.16
-0.02
0.12
-0.02
-0.7
-0.33
0.115
1.06
0.61
0.385
0.005
0.07
0.09
0.115
0.135
0.16
0.04
0.06
0.04
0.04
-0.33
-0.315
-0.08
0.295
0.135
-0.045
-0.165
0.035
0.085
-0.075
-0.085
-0.095
0.135
0.07
-0.035
-0.26

-0.13
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4/17/98 12:17
4/17/98 12:21
4/17/98 12:25
4/17/98 12:29
4/17/98 12:33
4/17/98 12:37
4/17/98 12:41
4/17/98 12:45
4/17/98 12:49
4/17/98 12:53
4/17/98 12:57
4/17/98 13:01
4/17/98 13:05
4/17/98 13:09
4/17/98 13:13
4/17/98 13:17

4/17/98 13:21

4/17/98 13:25
4/17/98 13:29
4/17/98 13:33
4/17/98 13:37
4/17/98 13:41
4/17/98 13:45
4/17/98 13:49
4/17/98 13:53
4/17/98 13:57
4/17/98 14:01
4/17/98 14:05
4/17/98 14:09
4/17/98 14:13
4/17198 14:17
4/17/98 14:21
4/17/98 14:25
4/17/98 14:29
4/17/98 14:33
4/17/98 14:37
4/17/98 14:41
4/17/98 14:45
4/17/98 14:49
4/17/98 14:53
4/17/98 14:57
4/17/98 15:01
4/17/98 15:05
4/17/98 15:09
4/17/98 15:13
4/17/98 15:17
4/17/98 15:21
4/17/98 15:25
4/17/98 15:29

20.889
18.933
17.013
15.124
13.227
11.28
9.389

© 7.486
5.575
3.6508
1.7976
-0.094387
-2.0645
-3.9775
-5.8629
-7.7692
-9.7177
-11.495
-13.389
-15.223
-17.137
-19.06
-20.997
-22.915
-24.842
-26.062
-26.805
-28.969
-20.395
-20.637
-29.72
-29.756
-20.814
-20.779
-29.772
-20.83
-29.773
-20.821
-20.798
-29.801
-20.804
-29.76
-20.787
-20.794
-20.797
-20.772
-20.798
-29.773
-29.94

-28.825
-28.53
-28.665
-28.675
-28.705
-28.525
-28.646
-28.442
-28.3469
-28.6215
-28.8755
-28.8426
-28.5235
-28.701
-28.1605
-28.099
-27.5265
-28.21
-28.355
-28.87
-28.89
-28.91
-25.325
-19.45
-20.635
-16.665
-14.16
-3.755
-1.806
-0.885
-0.295
-0.08
-0.08.
0.03
-0.245
0.16
-0.14
0.085
0.19
0.07
0.05
-0.185
0.075
-0.02
0.12
-0.84
-0.35
-0.09
0.815



4/17/98 17:33
4/17/98 17:37
4/17/98 17:41
4/17/98 17:45
4/17/98 17:49
4/17/98 17:53
4/17/98 17:57
4/17/98 18:01
4/17/98 18:05
4/17/98 18:09
4/17/98 18:13
4/17/98 18:17
4/17/98 18:21

" 4/17/98 18:25

4/17/98 18:29
4/17/98 18:33
4/17/98 18:37
4/17/98 18:41
4/17/98 18:45
4/17/98 18:49
4/17/98 18:53
4/17/98 18:57
4/17/98 19:01
4/17/98 19:05
4/17/98 19:09
4/17/98 19:13
4/17/98 19:17
4/17/98 19:21
4/17/98 19:25
4/17/98 19:29
4/17/98 19:33
4/17/98 19:37
4/17/98 19:41
4/17/98 19:45
4/17/98 19:49
4/17/98 19:53
4/17/98 19:57
4/17/98 20:01
4/17/98 20:05
4/17/98 20:09
4/17/98 20:13

4/17/98 20:17

4/17/98 20:21
4/17/98 20:25
4/17/98 20:29

4/17/98 20:33

4/17/98 20:37
4/17/98 20:41
4/17/98 20:45

-29.626
-29.648
-29.629

-29.59
-29.646
-29.612
-29.697
-29.624

-29.61

-29.59
-29.599
-29.584

-28.66
-26.834
-25.011
-23.126
-21.257
-19.367
-17.493
-156.578
-13.689
-11.804
-9.9321
-8.0374

-6.151

« -4,2507

-2.3986
-0.48867
1.3911

- 3.2887
5.1526
7.061
8.9547
10.841
12.746
14.637
16.542
18.435
20.342
22.159
23.18
23.745
22.668
22.064
22.025
21.928
21.811
21.735
21.663

0.18
0.01
0.085
-0.035
0.11
0.01
0.035
0.125
0.13
4.65
13.826
22.865
27.67
27.885
28.22
28.165
28.395
28.39
28.445
28.2285
28.258
28.265
28.407
28.194
28.31165
28.209
28.4365
28.20635
28.3495
28.33
28.442
28.425
28.4115
28.505
28.445
28.525
28.085
23.725
17.015
2.545
-5.58
-8.6
-3.7
-1.265
-1.45
-1.325
-1.035
-0.825
-0.76
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4/17/98 15:33
4/17/98 15:37
4/17/98 15:41
4/17/98 15:45
4/17/98 15:49
4/17/98 15:53
4/17/98 15:57
4/17/98 16:01
4/17/98 16:05
4/17/98 16:09
4/17/98 16:13

4/17/98 16:17

4/17/98 16:21
4/17/98 16:25
4/17/98 16:29
4/17/98 16:33
4/17/98 16:37
4/17/98 16:41
4/17/98 16:45
4/17/98 16:49
4/17/98 16:53
4/17/98 16:57
4/17/98 17:01
4/17/98 17:05
4/17/98 17:09
4/17/98 17:13
4/17/198 17:17
4/17/98 17:21
4/17/98 17:25
4/17/98 17:29
4/17/98 17:33
4/17/98 17:37
4/17/98 17:41
4/17/98 17:45
4/17/98 17:49
4/17/98 17:53
4/17/98 1757
4/17/98 18:01
4/17/98 18:05
4/17/98 18:09
4/17/98 18:13
4/17/98 18:17
4/17/98 18:21
4/17/98 18:25
4/17/98 18:29
4/17/98 18:33
4/17/98 18:37
4/17/98 18:41
4/17/98 18:45

-29.868
-29.7931
-29.777
-29.749
-29.74
-29.723
-29.725
-29.726
-29.705
-28.678
-29.699
-29.743
-29.741
-29.687
-29.759
-29.709
-29.73
-29.681
-29.701
-29.788
-29.7
-29.687
-29.702
-29.693
-29.693
-29.717
-29.734
-29.736
-29.714
-29.767
-29.766
-29.766
-28.746
-29.778
-29.739
-29.729
-29.737
-29.718
-29.75
-29.731
-29.716
-29.537
-27.842
-26.043
-24.154
-22.296
-20.385
-18.5
-16.607

0.595
0.255
0.27
0.12
0.07
0.09
0.235
0.135
-0.19

-0.315 .

0.06
-0.08
0.16
-0.215
0.39
0.04
-0.29
-0.095
0.07
0.43
0.035
-0.03
-0.075
-0.205
-0.215
0.015
-0.165
-0.15
-0.26
0.105
-0.06
0.135
0.085
0.205
0.105
-0.105
0.03
0.01
1.065
9.445
18.365
26.915
27.73
28.29
28.27
28.445
28.335
28.445
28.385



4/17/98 20:49
4/17/98 20:53
4/17/98 20:57
4/17/98 21:01
4/17/98 21:05
4/17/98 21:09
4/17/98 21:13

4/17/98 21:17

4/17/98 21:21
4/17/98 21:25
4/17/98 21:29
4/17/98 21:33
4/17/98 21:37
4/17/98 21:41
4/17/98 21:45
4/17/98 21:49
4/17/98 21:53
4/17/98 21:57
4/17/98 22:01
4/17/98 22:05
4/17/98 22:09
4/17/98 22:13
4/17/98 22:17
4/17/98 22:21

4/17/98 22:25 .

4/17/98 22:29
4/17/98 22:33
4/17/98 22:37
4/17/98 22:41
4/17/98 22:45
4/17/98 22:49
4/17/98 22:53
4/17/98 22:57
4/17/98 23:01
4/17/98 23:05
4/17/98 23:09
4/17/98 23:13
4/17/98 23:17
4/17/98 23:21
4/17/98 23:25
4/17/98 23:29
4/17/98 23:33
4/17/98 23:37
4/17/98 23:41
4/17/98 23:45
4/17/98 23:49
4/17/98 23:53
4/17/98 23:57

4/18/98 0:01

21.604

21.57
21.511

21.49
21.469
21.449
21.452
21.452
21.431
21.452
21.452
21.452
21.473
21.494

21.49
21.632
21.549

21.57
21.594
21.611
21.632
21.658
21.674

21.69
21.701
21.718
21.757
21.774
21.771
21.812
21.814
21.856

21.85
21.861
21.877
21.889
21.905
21.922
21.938
21.955
21.968
21.969
21.981
21.976
21.984
21.997
22.009
22.018

22.01

-0.57
-0.505
-0.31
-0.19
-0.085
-0.09

0.105
0.105
0.21
0.19
0.295
0.275
0.4
0.31
0.31
0.31
0.32
0.315
0.29
0.215
0.22
0.335
0.365
0.265
0.275
0.2
0.425
0.19
0.235
0.105
0.195
0.22
0.225
0.245
0.25
0.23
0.155
0.13
0.04
0.075
0.08
0.165
0.17
0.065
-0.035
-0.015
0.09
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4/17/98 18:49
4/17/98 18:53
4/17/98 18:57
4/17/98 19:01
4/17/98 19:05
4/17/98 19:09
4/17/98 19:13
4/17/98 19:17
4/17/98 19:21
4/17/98 19:25
4/17/98 19:29

4/17/98 19:33

4/17/98 19:37
4/17/98 19:41
4/17/98 19:45
4/17/98 19:49
4/17/98 19:53
4/17/98 19:57
4/17/98 20:01
4/17/98 20:05
4/17/98 20:09
4/17/98 20:13
4/17/98 20:17
4/17/98 20:21
4/17/98 20:25
4/17/98 20:29
4/17/98 20:33
4/17/98 20:37
4/17/98 20:41
4/17/98 20:45
4/17/98 20:49
4/17/98 20:53
4/17/98 20:57
4/17/98 21:01
4/17/98 21:05
4/17/98 21:08
4/17/98 21:13
4/17/98 21:17
4/17/98 21:21
4/17/98 21:25
4/17/98 21:29
4/17/98 21:33
4/17/98 21:37
4/17/98 21:41
4/17/98 21:45
4/17/98 21:49
4/17/98 21:53
4/17/98 21:57
4/17/98 22:01

-14.718
-12.811
-10.93
-9.0392
-7.1484
-5.2438
-3.3916
-1.4993
0.38485
2.2826
4198
6.0796
8.0056
9.8953
11.756
13.679
15.587
17.467
19.378
21.302
22.554
22.806
22.146
22.107
22.085
22.15
22.012
21.894
21.797
21.704
21.646
21.612
21.595
21.574
21.553
21.573
21.556
21.577
21.598
21.598
21.598
21.619
- 21.64
21.661
21.677
21.677
21.694
21.736

21.74

28.394
28.313
28.431
28.238
28.2455
28.14325
28.371
28.4865
28.47375
28.615
28.4865
28.382
28.367
28.4585
28.555
28.495
28.575
25.435
17.14
4.22
-2.235
-3.605
0.02
-0.475
-0.955
-1.765
-1.54
-1.24
-0.925
-0.545
-0.36
0.295 .
-0.11.
-0.09
0.12
0.125
0.21
0.105
0.105
0.21
0.315
0.29
0.185
0.165
0.295
0.315
0.315
0.105
0.32



4/18/98 0:05
4/18/98 0:09
4/18/98 0:13
4/18/98 0:17
4/18/98 0:21
4/18/98 0:25
4/18/98 0:29
4/18/98 0:33
4/18/98 0:37
4/18/98 0:41
4/18/98 0:45
4/18/98 0:49
4/18/98 0:53
4/18/98 0:57
4/18/98 1:01
4/18/98 1:05
4/18/98 1:09
4/18/98 1:13
4/18/98 1:17
4/18/98 1:21
4/18/98 1:25
4/18/98 1:29
4/18/98 1:33
4/18/98 1:37
4/18/98 1:41
4/18/98 1:45
4/18/98 1:49
4/18/98 1:53
4/18/98 1:57
4/18/98 2:01
4/18/98 2:05
4/18/98 2:09
4/18/98 2:13
4/18/98 2:17
4/18/98 2:21
4/18/98 2:25
4/18/98 2:29
4/18/98 2:33
4/18/98 2:37
4/18/98 2:41
4/18/98 2:45
4/18/98 2:49
4/18/98 2:53
4/18/98 2:57
4/18/98 3:01
4/18/98 3:05
4/18/98 3:09
4/18/98 3:13
4/18/98 3:17

22.002
22.015
22.028

22.02
22.054
22.026
22.043
22.052
22.044
22.036

22.07
22.042
22.034
22.026
22.039
22.052
22.024
22.033
22.025
22.038
22.035
22.027
22.019
22.036
22.028
22.004
22.021
22.013
22.014
22.005
22.013
22.009
21.975
21.998
21.995
21.985
21.976
21.992
21.963
21.984
21.954
21.966
21.978

21.949

21.94
21.936
21.949

21.92
21.933

0.09
0.195
-0.01
0.115
-0.01
0.09
-0.035
0.09
-0.01
-0.01
-0.22
-0.015
0.09
-0.01
-0.03
-0.135
0.07
0.01
0.01
-0.095
0.005
0.005
-0.075
-0.075
-0.075
0.05
-0.08
0
-0.025
-0.16
-0.075
-0.07
0.05
-0.11
-0.015
-0.11
0.04
-0.19
0.015
-0.03
-0.025
-0.13
-0.21
0

-0.1
-0.015
-0.12
0.005
-0.125
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4/17/98 22:05
4/17/98 22:09
4/17/98 22:13
4/17/98 22:17
4/17/98 22:21
4/17/98 22:25
4/17/98 22:29
4/17/98 22:33
4/17/98 22:37
4/17/98 22:41
4/17/98 22:45

4/17/98 22:49

4/17/98 22:53
4/17/98 22:57
4/17/98 23:01
4/17/98 23:05
4/17/98 23:09
4/17/98 23:13
4/17/98 23:17
4/17/98 23:21
4/17/98 23:25
4/17/98 23:29
4/17/98 23:33
4/17/98 23:37
4/17/98 23:.41
4/17/98 23:45
4/17/98 23:49
4/17/98 23:53
4/17/98 23:57
4/18/98 0:01
4/18/98 0:05
4/18/98 0:09
4/18/98 0:13
4/18/98 0:17
4/18/98 0:21
4/18/98 0:25
4/18/98 0:29
4/18/98 0:33
4/18/98 0:37
4/18/98 0:41
4/18/98 0:45
4/18/98 0:49
4/18/98 0:53
4/18/98 0:57
4/18/98 1:01
4/18/98 1:05
4/18/98 1:09
4/18/98 1:13
4/18/98 1:17

21.757
21.757
21.804
21.819
21.815
21.846
21.843
21.84
21.878
21.895
21.896
21.918
21.918
21.954
21.944
21.96
21.972
21.989
21.984
21.98
21.997
21.989
21.99
22.001
22.017
21.984
22.017
22.009
21.997
21.989
22.002
22.015
21.987
22
21.992
21.984
22.001
21.989
21.982
21.974
21.966
21.979
21.972
21.964
21.977
21.948
21.961
21.95
21.963

0.31
0.29
0.21
0.12
0.125
0.16
0.26
0.28
0.2
0.115
0.29
0.13
0.21
0.09
0.225
0.12
0.04
0.04
0.025
0.05
0.02
0.14
-0.03
0.08
-0.04
0.065
-0.14
-0.035
0.09
-0.01
-0.01
-0.115
-0.015
0.005
-0.015
-0.01
-0.135
-0.115
-0.016
-0.01
-0.01
-0.01 .
-0.12
-0.015
-0.135
0.075
-0.03
0.005
-0.095



4/18/98 3:21
4/18/98 3:25
4/18/98 3:29
4/18/98 3:33
4/18/98 3:37
4/18/98 3:41
4/18/98 3:45

4/18/98 3:49

4/18/98 3:53
4/18/98 3:57
4/18/98 4:01
4/18/98 4:05
4/18/98 4.09
4/18/98 4:13
4/18/98 4:17
4/18/98 4:21
4/18/98 4:25
4/18/98 4:29
4/18/98 4:33
4/18/98 4:37
4/18/98 4:41
4/18/98 4:45
4/18/98 4:49
4/18/98 4.53
4/18/98 4.57
4/18/98 5:01
4/18/98 5:05
4/18/98 5:09
4/18/98 5:13
4/18/98 5:17
4/18/98 5:21
4/18/98 5:25
4/18/98 5:29
4/18/98 5:33
4/18/98 5:37
4/18/98 5:41
4/18/98 5:45
4/18/98 5:49
4/18/98 5:53
4/18/98 5:57
4/18/98 6:01
4/18/98 6:05
4/18/98 6:09
4/18/98 6:13
4/18/98 6:17
4/18/98 6:21
4/18/98 6:25
4/18/98 6:29
4/18/98 6:33

21.925
21.921
21.908
21.906
21.899
21.892
21.868
21.902
21.881
21.904
21.878
21.869
21.861

21.87
21.866
21.858
21.854
21.846
21.821
21.838

21.83
21.826
21.839
21.811
21.807

21.82
21.795
21.791
21.787

. 21.784

21.784

21.78
21.776
21.759
21.759
21.759
21.759
21.759
21.759
21.759
21.758
21.764
21.747
21.754
21.758
21.742
21.762
21.764
21.777
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4/18/98 1:21
4/18/98 1:25
4/18/98 1:29
4/18/98 1:33
4/18/98 1:37
4/18/98 1:41
4/18/98 1:45
4/18/98 1:49
4/18/98 1:53
4/18/98 1:57
4/18/98 2:01

_ 4/18/98 2:05

4/18/98 2:09
4/18/98 2:13
4/18/98 2:17
4/18/98 2:21
4/18/98 2:25
4/18/98 2:29
4/18/98 2:33
4/18/98 2:37
4/18/98 2:41
4/18/98 2:45
4/18/98 2:49
4/18/98 2:53
4/18/98 2:57
4/18/98 3:01
4/18/98 3:05
4/18/98 3:09
4/18/98 3:13
4/18/98 3:17
4/18/98 3:21
4/18/98 3:25
4/18/98 3:29
4/18/98 3:33
4/18/98 3:37
4/18/98 3:41
4/18/98 3:45
4/18/98 3:49
4/18/98 3:53
4/18/98 3:57
4/18/98 4:01
4/18/98 4:05
4/18/98 4:09
4/18/98 4:13
4/18/98 4:17
4/18/98 4:21
4/18/98 4:25
4/18/98 4:29
4/18/98 4:33

21.955
21.951
21.944
21.936

21.932

21.924
21.92
21.917
21.909
21.931
21.901
21.909
21.905
21.912
21.894
21.89
21.902
21.893
21.888
21.859
21.859
21.871
21.862
21.853
21.865
21.857
21.853
21.845
21.837
21.829
21.8
21.817
21.804
21.802
21.816
21.788
21.805
21.798
21.798
21.779
21.795
21.765
21.757
21.745
21.762
21.774
21.729
21.763
21.738

-0.095
-0.095
-0.1
-0.08
-0.075
-0.075
0.055
-0.08

-0.13
0.055
-0.075
-0.075
-0.05
-0.005
-0.01
-0.215
-0.17
-0.085
0.015
-0.03
-0.03
-0.025

-0.1
-0.1
-0.12
-0.2256
-0.1
-0.125
0.01
-0.005
-0.08.
0.015
-0.09
0.05
-0.13
-0.015
-0.165
-0.11
-0.25
-0.015
0.085
-0.08
0.005
-0.18
0.025
-0.08
-0.08



4/18/98 6:37
4/18/98 6:41
4/18/98 6:45
4/18/98 6:49
4/18/98 6:53
4/18/98 6:57
4/18/98 7:01

4/18/98 7.05

4/18/98 7:09
4/18/98 7:13
4/18/98 7:17
4/18/98 7:21
4/18/98 7:25
4/18/98 7:29
4/18/98 7:33
4/18/98 7:37
4/18/98 7:41
4/18/98 7:45
4/18/98 7:49
4/18/98 7:53
4/18/98 7:57
4/18/98 8:01
4/18/98 8:05
4/18/98 8:09
4/18/98 8:13
4/18/98 8:17
4/18/98 8:21
4/18/98 8:25
4/18/98 8:29
4/18/98 8:33
4/18/98 8:37
4/18/98 8:41
4/18/98 8:45
4/18/98 8:49
4/18/98 8:53
4/18/98 8:57
4/18/98 9:01
4/18/98 9:05
4/18/98 9:09
4/18/98 9:13
4/18/98 9:17
4/18/98 9:21
4/18/98 9:25
- 4/18/98 9:29
4/18/98 9:33
4/18/98 9:37
4/18/98 9:41
4/18/98 9:45
4/18/98 9:49

21.758
21.739
21.763
21.762
21.762
21.765
21.791
21.755
21.779
21.761
21.764
21.788
21.792
21.778
21.786
21.789
21.823
23.011
24.485
24.357
22.111
21.615
21.455
21.275
21.179
21.135
21.118
21.136
21.157
21.149
21.145

21.14
21131
21.147
21.126
21.127
21.188
21.231
21.225
21.237
21.248
21.261
21.246
21.249
21.282
21.288
21.272

21.31
21.258

0.02
0.115
0.01
0.145
-0.035
0.07
-0.15
0.045
0.045
0.155
0.07
-0.01
-0.015
0.225
6.125
13.48
12.67
-4.5
-14.35
-14.51
-4.18
-2.18
-1.6
-0.785

. -0.215

0.1
0.155
0.045

-0.085
-0.09

0.01
-0.07
-0.02
0.205
0.525

0.49
0.245
0.085

0.18
0.045
0.005
0.105

0.21
0.115

0.14

-0.15
-0.02
-8.15
-156.735
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4/18/98 4:37
4/18/98 4:41
4/18/98 4:45
4/18/98 4:49
4/18/98 4:53
4/18/98 4:57
4/18/98 5:01
4/18/98 5:05
4/18/98 5:09
4/18/98 5:13
4/18/98 5:17

© 4/18/98 5:21

4/18/98 5:25
4/18/98 5:29
4/18/98 5:33
4/18/98 5:37
4/18/98 5:41
4/18/98 5:45
4/18/98 5:49
4/18/98 5:53
4/18/98 5:57
4/18/98 6:01
4/18/98 6:05
4/18/98 6:09
4/18/98 6:13
4/18/98 6:17
4/18/98 6:21
4/18/98 6:25
4/18/98 6:29
4/18/98 6:33
4/18/98 6:37
4/18/98 6:41
4/18/98 6:45
4/18/98 6:49
4/18/98 6:53
4/18/98 6:57
4/18/98 7:01
4/18/98 7.05
4/18/98 7.09
4/18/98 7:13
4/18/98 7:17
4/18/98 7:21
4/18/98 7:25
4/18/98 7:29
4/18/98 7:33
4/18/98 7:37
4/18/98 7:41
4/18/98 7:45
4/18/98 7:49

21.734
21.747
21.722
21.714

21.727

21.723
21.695
21.712
21.708
21.683
21.679
217
21.676
21.672
21.676
21.676
21.676
21.676
21.676
21.676
21.676
21.674
21.702
21.684
21.671
21.695
21.701
21.678
21.681
21.693
21.695
21.718
217
21.72
21.699
21.702
21.707
21.713
21.716
21.74
21.743
21.705
21.75
21.737
21.744
21.748
21.782
23.114
23.698



4/18/98 9:53

4/18/98 9:57
4/18/98 10:01
4/18/98 10:05
4/18/98 10:09
4/18/98 10:13
4/18/98 10:17
4/18/98 10:21

4/18/98 10:25

4/18/98 10:29
4/18/98 10:33
4/18/98 10:37
4/18/98 10:41
4/18/98 10:45
4/18/98 10:49
4/18/98 10:53
4/18/98 10:57
4/18/98 11:01
4/18/98 11:05
4/18/98 11:09
4/18/98 11:13
4/18/98 11:17
4/18/98 11:21
4/18/98 11:26
4/18/98 11:29
4/18/98 11:33
4/18/98 11:37
4/18/98 11:41
4/18/98 11:45
4/18/98 11:49
4/18/98 11:53
4/18/98 11:57
4/18/98 12:01
4/18/98 12:05
4/18/98 12:09
4/18/98 12:13
4/18/98 12:17
4/18/98 12:21
4/18/98 12:25
4/18/98 12:29
4/18/98 12:33
4/18/98 12:37
4/18/98 12:41

4/18/98 12:45

4/18/98 12:49
4/18/98 12:53
4/18/98 12:57
4/18/98 13:01
4/18/98 13:05

21.268.

19.68
18.111
16.34
14.498
12.608
10.704
8.8137
6.8725
5.8939
4.3474
2.9746
2.3476
2.1115
2.01
1.9739
1.7205
1.5446
1.4885
1.4281
1.4368
1.4372
1.4118
1.412
1.3945
1.3849
1.3932
1.3618
1.3877
1.3523
1.4271
2.4556
3.9583
5.6543
7.4474
9.2977
11.166
12.075
12.214
12.374
12.506
12.678
12.845
13.069
13.271
13.533
13.71
13.968
14.187

-24.64
-25.91
-27.515
-28.18
-28.4215
-28.6775
-24.0505
-22.3315
-19.4885
-17.7315
-11.1795
-4.823
-1.8685
-1.955
-2.327
-2.427
-1.462
-0.539
-0.2565
-0.0815
-0.124
-0.2135
-0.1345
-0.094
-0.1635
0.014
-0.2045
0.3265
5.3395
13.03
21.136
24,959
26.697
27.5585
23.138
14.5815
6.04
2.155
2.32
2.355
2.815
2.965
3.44
3.205
3.485
3.27
3.59
3.375
3.695

DAT35

Page 37

4/18/98 7:53
4/18/98 7:57
4/18/98 8:01
4/18/98 8:05
4/18/98 8:09
418/98 8:13
4/18/98 8:17
4/18/98 8:21
4/18/98 8:25
4/18/98 8:29
4/18/98 8:33
4/18/98 8:37
4/18/98 8:41
4/18/98 8:45
4/18/98 8:49
4/18/98 8:53
4/18/98 8:57
4/18/98 9:01
4/18/98 9:05
4/18/98 9:09
4/18/98 9:13
4/18/98 9:17
4/18/98 9:21
4/18/98 9:25
4/18/98 9:29
4/18/98 9:33
4/18/98 9:37
4/18/98 9:41
4/18/98 9:45
4/18/98 9:49
4/18/98 9:53
4/18/98 9:57
4/18/98 10:01
4/18/98 10:05
4/18/98 10:09
4/18/98 10:13
4/18/98 10:17
4/18/98 10:21
4/18/98 10:25
4/18/98 10:29
4/18/98 10:33
4/18/98 10:37
4/18/98 10:41
4/18/98 10:45
4/18/98 10:49
4/18/98 10:53
4/18/98 10:57
4/18/98 11:01
4/18/98 11:05

21.407
20.736
20.739

20.58

120.545

20.511
20.489
20.493
20.531

20.51
20.523
20.519
20.535
20.526
20.542
20.542
20.543
20.541
20.543
20.537
20.527
20.706
20.969
20.996

21.02
21.053
21.038
21.022

21.06
21.049
21.039
20.661
19.201
17.517
15.702
13.817
11.875
9.9254
7.9891
6.0877

4.758
3.6031
1.8695
1.4808
1.3139
1.2342
1.1764
1.1082
1.0967

-4.135
-0.955
-1.14
-0.455
-0.26
0.1
0.105
0.156
-0.06
0.125
0.015
0.115
0.035
0.085
-0.005
0.005
-0.03
-0.07
0.815
216
2.345
1.57
0.42
0.21
0.01
0.035
0.055
0.085
-1.995
-9.24
-17.61
-24.795
-26.92.
-28.21
-28.883
-29.1395
-28.9365
-25.837
-21.93
-21.091
-16.386
-11.446
-3.1765
-1.622
-1.0235
-0.6875
-0.483
-0.213
0.0695



4/18/98 13.09
4/18/98 13:13
4/18/98 13:17
4/18/98 13:21
4/18/98 13:25
4/18/98 13:29
4/18/98 13:33
4/18/98 13:37
4/18/98 13:41
4/18/98 13:45
4/18/98 13:49
4/18/98 13:53
4/18/98 13:57
4/18/98 14:01
4/18/98 14:05
4/18/98 14:09
4/18/98 14:13
4/18/98 14:17
4/18/98 14:21
4/18/98 14:25
4/18/98 14:29
4/18/98 14:33
4/18/98 14:37
4/18/98 14.41
4/18/98 14:45
4/18/98 14:49
4/18/98 14:53
4/18/98 14:57
4/18/98 15:01
4/18/98 15:05
4/18/98 15:09
4/18/98 15:13
4/18/98 15:17
4/18/98 15:21
4/18/98 15:25
4/18/98 15:29
4/18/98 15:33
4/18/98 15:37
4/18/98 15:41
4/18/98 15:45
4/18/98 15:49
4/18/98 15:53
4/18/98 15:57
4/18/98 16:01
4/18/98 16:05
4/18/98 16:09
4/18/98 16:13
4/18/98 16:17
4/18/98 16:21

14.428
14.643
14.926
15.102
15.342
15.582
15.843
16.062
16.301
16.499
16.721
18.014
20.408
22.399
24.709
26.951
29.012
30.984
32.891
34.786
36.695
38.581
40.476

42,22
43.884
44.827
45.348
45.603
45,752
45.842
45.897
45.907
45.364
43.524
41.238
39.404
37.543
35.635
33.718
31.817
20.905
29.118
27.483

26.688

25.614
25.534
25.484
25.431
25.353

3.37
3.495
3.28
3.705
3.6
3.595
3.28
3.295
8.565
19.545
28.39
33.475
32.715
33.065
31.375
29.7
28.87
28.555
28.45
28.45
27.625
26.515
21.755
15.64
8.595
4.625
247
1.47
0.775
-2.39
-11.865
-23.345
-29.8
-29.905
-28.015
-28.43
-28.63
-28.65
-23
-21.67
-16.085
-17.52
-9.745
-6.02
-0.915
-0.905
-0.83
-0.865
-0.59

DAT35

Page 38

4/18/98 11:09
4/18/98 11:13
4/18/98 11:17
4/18/98 11:21
4/18/98 11:25
4/18/98 11:29
4/18/98 11:33
4/18/98 11:37
4/18/98 11:41
4/18/98 11:45
4/18/98 11:49
4/18/98 11:53
4/18/98 11:57
4/18/98 12:01
4/18/98 12:05
4/18/98 12:09
4/18/98 12:13
4/18/98 12:17
4/18/98 12:21
4/18/98 12:25
4/18/98 12:29
4/18/98 12:33
4/18/98 12:37
4/18/98 12:41
4/18/98 12:45
4/18/98 12:49
4/18/98 12:53
4/18/98 12:57
4/18/98 13:01
4/18/98 13:05
4/18/98 13:09
4/18/98 13:13
4/18/98 13:17
4/18/98 13:21
4/18/98 13:25
4/18/98 13:29
4/18/98 13:33
4/18/98 13:37
4/18/98 13:41
4/18/98 13:45
4/18/98 13:49
4/18/98 13:53
4/18/98 13:57
4/18/98 14:01
4/18/98 14:05
4/18/98 14:09
4/18/98 14:13
4/18/98 14:17
4/18/98 14:21

1.0798
1.0666
1.1106
1.1505

1.1943

1.155
1.1672
1.1755
1.1876
1.2135
1.1999
1.4053
2.7812
4.4125
6.1929
8.0053
9.9174
11.804
12.691
12.915

13.16
13.397
13.675
13.947
14.212

14,52
14.781
15.085
16.321
15.603
15.863

16.12

16.36
16.599
16.859
17.077
17.316
17.513
17.731
17.928
18.128
19.041
21.346
23.064
25.039
27.136
29.094
31.004
32.911

0.3535
0.6385
0.222
0.0835
-0.094
0.163
0.2315
0.122
1.0885
7.8385
16.063
23.938
26.1205
27.5245
28.0555
23.4285
14.988
6.78
3.563
3.8
3.835
4.075
4.225
417
4.365
4.005
4.11
3.89
3.995
3.785
3.68
3.695
3.5685
3.585
3.27
-3.27
3.06
3.075
6.55
17.09
24.68
29.99
28.95
30.15
29.825
28.875
28.565
28.355
28.35



4/18/98 16:25
4/18/98 16:29
4/18/98 16:33
4/18/98 16:37
4/18/98 16:38

25.318
25.258
256.235
25.197

25.17

-0.605
-0.44
-0.325
-0.2
-0.1

DAT35

Page 39

4/18/98 14:25
4/18/98 14:29
4/18/98 14:33
4/18/98 14:37
4/18/98 14:41
4/18/98 14:45
4/18/98 14:49
4/18/98 14:53
4/18/98 14:57
4/18/98 15:01
4/18/98 15:05

4/18/98 15:09

4/18/98 15:13
4/18/98 15:17
4/18/98 15:21
4/18/98 15:25
4/18/98 15:29
4/18/98 15:33
4/18/98 15:37

- 4/18/98 15:41

4/18/98 15:45
4/18/98 15:49
4/18/98 15:53
4/18/98 15:57
4/18/98 16:01
4/18/98 16:05
4/18/98 16:09
4/18/98 16:13
4/18/98 16:17
4/18/98 16:21
4/18/98 16:25
4/18/98 16:29
4/18/98 16:33
4/18/98 16:37
4/18/98 16:38

34.807
36.675
38.581
40.476

- 4216

43.685
44.37
44.732
44.868
44,918
44.948
44.984
44.953
44,947
44.997
44.968
44.998
45.009
45
44,989
45.022
45.01
44,763
42.859
40.907
39.02
37.129
35.199
33.3
31.921
31.315
30.377
28.058
25.528
25.336

28.345
27.425
25.52
19.47
12.86
5.915
2.74
1.08
0.58
0.175
-0.005
0.065
0.075
0.255
0.06
0.16
-0.045
0.065
0.05
-1.13
-10.815
-20.515
-28.715
-28.65
-28.54
-28.6
-26.04
-19.42
-14.615
-19.315
-28.935
-25.205
-13.61.
5
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Sectibn 3B: Frequency and Power Hystersis - F04

This section contains data regarding frequency and power hysteresis. In three
temperature cycles, the maximum change in frequency was 3 kHz and the maximum
change in power of 0.35 dB, both neglectfully small.






AE-26758A
21 Jan 98 B

TEST DATA SHEET 7 (Sheet 1 of 3)
Temperature Cycling (Paragraph 4.2.2)

Test Setup Venﬁed / %"/ L

Slonature '

Temperature Cycle | Cycle 1 Cycle 2 Cyclé 3 Cycle 4 Cycle 5 Cycle 6

.| Frequency -
51290344 GHz | 57509329 £ 7.29033% 57.24°%7 ¢ 5,29033¢(]57.2903 3% <,.29033]

200 kHz : " Y,

| Output Power. * 19-7%¢ Ty M .
171020dBm -~ 2.1.06d o ,_c,a_g, }4,75 Ap 19. 7646 1T, AL o, 05‘;6{
=) N

—

Frequency ,
57.290344 GHz 57 290336 | 5729033(|57. 290357
+200 kHz

"1 Output Power

171020 dBm 14.55A%m| /3. 3%/% 9.9 )4

¥ Mwwmu\‘\' 15 not poetof i M of mw»xw'g N

— . . ..
= 7

229
536
23
22
327

327

Shop Order No.:_49/6 18 ] .Test Engineer: /Z %”‘2}/
@ Rld

Date:
\_~

Unit Serial No: /[ & Quality Assusgnce; 5 \
?//2/ ss DCMC: (@Q%%zd/-\
7
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AE-26758A

1.

2.

Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.

Minimum 4 hour dwell at temperature.

- Turn OFF unit power for transition to cold.

~ After soak, turn ON unit power, record temperature and currents.

1358

Test Encnneer / M

Shop Order No.: 1/3 /é/ }

Unit Serial No.:

Date:

pY

s /st

DCMC:

Quality Assurance: 790 %@/f X
| 1’;‘/20/7@

. 21Jan98 . -
TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
CYCLE#__/ -
Baseplate Temperature °C Actual Baseplate +15V Current -15V Current
' " Temperature TC1 '
22 2 Note 1 22,2°% +/>.a// S28re . /500 STV sre e
323 Fl2% /fa//anmrv 'licé/%Bza—m./
42 +3 &0, 6°C S0/ [S38mA | —r<, 0¥ [9,30mA
5233 S$/.9 °¢ 75,0/ [SEL - | ~/S, 0 [£0.//mA
6022 Note 2 £9.2°¢ £0s [S¥G A |—s5,0% [d0.7 mA
15223 49.9°C 15.0t /SAom A |-[C.¢2 /(0.8 A
4233 e Zn ¢ 20 1502 [5ewA | IS5 /59 mA
3243 YA O 00 24| 1§02 /STom A | = 13.0% /58.7 mA
22 +2 Notes 1, 3 2i.9°C 16.02./529mA | —(S0%/57.7m4
12 +3 (Unit Off) [1.7% 15,00 AsSIMA| =150 2 NES6: 5548 | 15D
2 23 (Unit Of) 2,]°%°¢c IS0 ] waS| (, g =500 MA-IS5 Y s (10T
-12 %3 (Unit Off) ~Il.2°c ~ |I50] Ma5Soemat UGG =366 44[)’7]5
22 +3 (Unit Off) -22.9%¢c.  [150] T HH9 7 N 53.3%m( |/ -
-30 2 (Unit Off) Note 2 — 29,57 150] wxd2ImhA%9] #asSodtmy|
-30=2 Note 4 -30.0C /S 0]  HEFus 7499 —52.25wA
-20 +3 - /9.2 C_ /502  S50Zawh | ~/50T  —5RFwup
-10+3 -9.7 ¢ /502  SOSmA |-i5 06 =54, 17t
03 e.; ‘¢ /6.02 575.3map|~/5.01 ‘5—5331&—
10+3 9.5 ¢ /5. 0L A YmA 5D —56.43 A
22 +2 Note 1 0.8 ¢ /1502 528 mp |-/5.05 ~-57, SEm4-
"NOTES:

A-17



AE-26758A

- _ 21Jan 93
TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
CYCLE#___ % ‘
Baseplate Temperature °C - _ Actual Baseplate . +15V Current - =15V Current
. Temperature TC1 C
22 +2 Note 1 22,4 e .02 E2Pmt| 7505 ~5T740hs
3243 32.8 e /5,02 5344 |/5.05 -53. L4 e
42 +3 9.2 c 15,02  339mA t/5.05 — 524 Snfp
5243 51.7 ‘& /5.01 SYY b mA|-15.06 —40. 23 mA
6022 Note2 590 1500 398 mA_|-f5.04 —60. 76l
1523 32,7 % /502 SY)nA |-/C,02 - £D. Ymi?
42 +3 VAL AS (SO 35 szze|—/5703  (0.0%med
3223 Bi.¥% /502 S Borrzal —13:©3 ST 9 ed
22 2 Notes 1,3 23 4% (S92 52%ma | (T, 57.P0ma
12 =3 (Unit Off) /2 ¢ e N/A N/A
2 3 (Unit Off) 2,97 °¢ N/A N/A
-12 =3 (Unit Off) —~/3,2 °C : N/A N/A
-22 +3 (Unit Off) — 22,0 °C | N/A - N/A
-30 £2 (Unit Off) Note 2 -20,0°C | oowNp- " N/A 4
-30 =2 Note 4 — 3l,o°C ]S’IOI/ Yg7ma ’lEO/;é’Z,%/m\
2043 -20,6°¢c |50/ 498 ms |~[5.05/-52-33mp
-103 ~11.0°%c |I1503/506ms TI150b/-5F. g4 1p
03 ~-1.6°C is.07/512mA [-15.06/55.3m
103 5.%°C 15,02/ 321 ma [FISOL5/56.55 no—
22 +2 Note 1 20:%C |§.0L/SQ~Y Mo 45:06"’/-§7. (S ]
NOTES:

i.

Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.

Minimum 4 hour dwell at temperature.
Turn OFF unit power for transition to cold. -
After soak, turn ON unit power, record temperature and currents.

Shop OrderNo.: _ 43 /6 /¥
Unit Serial No: 70 ¢
Date: 0{////1//757

Test Engineer: IZ M

Quality Assprance:
DCMC: ? &%@ﬁ%

7N
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AE-26758A

- 21Jan98 -
TEST DATA SHEET 7 (Sheet 2 of 3) )
Temperature Cycling (Paragraph 4.2.2)
cycLe#_%
Baseplate Temperature °C i Actual Baseplate +15V Current ' -15V Current’
: Temperature TC1 p '
22 %2 Note 1 21, 2% IS,OAILs;% ma 1507/ 57.L8Ma
3243 20.7°%¢  |1801/532 w o [450L7—5%- SYrar]
42 13 40 .4°c 1Sl 7838 ma|—|Siot [-55, ¥ Ima
523 S, g° < 1501 /SYS nma T{505[-40 30w
60 22 Note 2 LO .27 - 15 /SO ma ) S0 /O G vival
5223 3% < 1501/ 596 ma |75 02 [- ©3%)o
42 +3 4z‘q5c is.oz /s%0 —-15-02_/-5‘9,&),.,.@\
32 33 22.7° ¢ 1 5.02 /53%,., |-15. 02 /—58.76}ua
22 42 Notes 1, 3 22.6 °c I5.02 /5294, |~15.02 [<57.974lq
12 +3 (Unit Off) 11.5 ¢ N/A N/A
2 %3 (Unit Off) 1. 3 ° N/A ' N/A
-12 =3 (Unit Off) -11.9°%¢c N/A N/A
22 *3 (Unit Off) -2l . 39c N/A . NA
-30 22 (Unit Off) Note 2 -29, 8°C . - N/A - . NA-
-3022 Note 4 -29,9 °C /502 [T mA |-/S 03 /2R, (mB
2023 —2/7°< |/5.03/%FPmAl~/C0b [-C2. 201
-103 |-zt 6 °¢ 5,0 [ColmA |=/$. 06 /- SH/mB
023 —0.2 °C /S, 0 )t |~ 06 f CGYm D
1053 9.4 °C 402/ mA | /S0t [~CbikmA
22 +2 Note 1 22. ¢ °C /S, 02 /S8 m3 Ny o /<7, 8mp
NOTES:
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2. Minimum 4 hour dwell at temperature.
Turn OFF unit power for transition to cold, °
4. After soak, turn ON unit power, record temperature and currents.
Shop Order No.: 4 % ! b ! 8 Test Ermneer W /é W
Unit Serial No.: {; D 4’ Quality As @ ’}\\'\\U\%
Date: O“[’!lﬁ’[@% DCMC: @%é‘cﬁ@a——\
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AE-26758A

- 21Jan98
TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
CYCLE # Y’
Baseplate Temperature °C ~ Actual Baseplate ' +15V Current =15V Current
) Temperature TC1 '
22 +2 Note 1 23.d "¢ To2 [f<REmA |10 [/ O omA.
3243 22,9°¢ 1502 [$347A | /5 03 /S8, 8mA
4223 “2, ¥ &« /502 [E39mA| ~(C o2/ 5 6mA
523 /497 C | yGor/[Susml | -(S,oR [£0,9174
: . | 6022 Note 2 §%99¢ 15,00 /549 prr || 5.0) 60, T/
| 5223 L/ W/ /A
42 23 [ |
%? 32 %3 ] ]
22 #2 Notes 1,3 | l
42028 12 3 (Unit Off) | N/A N/A
2 =3 (Unit Off) N/A N/A
-12 +3 (Unit Off) N/A N/A
-22 #3 (Unit Off) - . N/A N/A
-30 +2 (Unit Off) Note 2 N/A NA - NA
-3022 Note 4 -30.9°C. 1502 /43T mh |-1503 /-52. 278
203 -/9.9°% | /502 /499 wh | -/54p /~53 3Cakt
-103 -9 90° 1502 /558 mih |-1508 £ SH 33m4
023 -p.do'c AI02 /5i1dnh |- /508 (-S54,
10 23 9.s0°C 150t ) 520 mh | -15.09 /- 5651m,
22 22 Note 1 =) 6°C 1502/ 5X3m A |~15. 09/ 59,79t
NOTES:
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2. Minimum 4 hour dwell at temperature.
Turn OFF unit powei for transition to cold.
4. After soak, turn ON unit power, record temperature and currents. EM / 00 IS }o
Shop Order No.: 4[3 / 5 / f Test Enomeer \
Unit Serial No.: F 0 7[ Quality Assurance: "90 \ Ll/ QOZ&‘ %
] Date: é‘/ /. _f— / ? f DCMC: ‘ y‘/ 26/7¢,
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X,

A

AE-26758A

1.

NOTES: Il{ IZ[ 93\

Shop Order No.: '5!3 / é) [ g

Unit Serial No.: /':’9 4/ Quality Assurance: L// /<G % 729 o

Date:

- 21 Jan 98
TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
CYCLE & 4 SHT loF2—
Baseplate Temperature °C Actual Baseplate” - . +15V Current -15V Current
: " Temperature TC1 : , ‘
2222 Note 1 232 °C /502/%25(7»1/4 /505 1579 nh
3223 330 °C /502 /533 mA |-/5.08 /58 8/ m\
4223 DY e 1502 /59mb |-/507/59.Tmd
523 52.0 1500 /54LLmA - 1507 /o503l
60 +2 Note 2 577 c 5o/ /5‘?@ o ,,r.gy/é,[szm_‘.,
525 WA "M/ y/Z
, 42 53
: 3243
22 2 Notes 1,3
' 12 +3 (Unit Off) N/A N/A
2 +3 (Unit Off) N/A N/A
20.92 -12 %3 (Unit Off) : N/A N/A
- -22 +3 (Unit Off) N/A_ N/A N/A
<k \{éq’,,):gf -30 +2 (Uit Off) Note 2 -29.0°C NA - T NA
| -30+2 Note 4 -28.1°C 1602 /4aimA 15 07/52-am A
2023 -Zi.SC 16.027/497m A | ~ 15,04 /-53%, TlinA
1023~ Y/npp | 12 °C 16.02/606m A | -5 04/ 54.TmA
023 (W0 Lo Mo o F | 1SA/SIBm A 1509/~ S540ma_
10 £3 Y /0,7 1So1 75;0 m 5 —lS’:o?/—SG.GS'mA_
22 2 Note M Jgtk=<] 20. 2 C_ (s,o)‘/S;lé;Mau F(S07/ST-LEmb—

[ ile!

\\C’J -y '
S .

Stabilize for minimum of 5 minutes. Record frequency output power and current as required for corresponding

cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.

Minimum 4 hour dwell at temperature.

Turn OFF unit power for transition to cold. Z/Q % 109 S‘ga

After soak, turn ON unit power, record temperature and currents. e o L

Test Eng_ineér: 77 /p /ﬁ/)M/

A,

7
4/l / 28 DCMC: #/20/18

A-17



AE-26753A

- 21 Jan 58
TEST DATA SHEET 7 (Sheet 2 of 3)
Temperature Cycling (Paragraph 4.2.2)
cyciesd %W\
- | Baseplate Temperature °C Actual Baseplate 415V Current | - -15V Curment
» " Temperature TC1 : .
22 +2 Notet ConNTl Hreom SHT | oF D_ , ' . :
3223 3/. 6% 15,0l /&2ame |H15.6% /SO ywo—
4223 dl 2" c NSO/ 53Pma-1S097/-S9.60m—
523 507°C . 18l /S4H ma H304 /~LO. SL/WL_.
60 2 Note 2 (o C {Sol | SHO ma '\5.0% /.. [ . FStma
| 5223 ) Wz, /A
W | | a2 M/A r/A AL
Hoof15 3223 A /P N/A W/A
22 2 Notes 1,3 N/7A . AM/A A /A
12 23 (Unit Off) /A N/A N/A
2 3 (Unit Off) M/H N/A N/A
-12 #3 (Unit Off) /A N/A N/A
-22 +3 (Unit Off) NP N/A , N/A
-3022 (Unit Off) Note2 29 (e | NA - TONA L _
-3022 Note 4 -29.7°¢ /0] [YEEMA\-y4.97 /-5, ¥
2023 _20,¥°C 1500/ 498mA |-/S, 0¥ /~53.3m¥
-1023 -/0.9°9C /., 0[S0 B ~(5.08 [~T¥.6 MA
023 - 0. ¥ °C [SOR S/ mA |10 08/-5L, 6mA
103 9.9 °¢ /5502 /020 nA | /S08/~C6,Smb
222 Note 1 22,46 °¢ /S5 R [52F s 15,08/~ S 7, ImE
NOTES:
1. Stabilize for minimum of 5 minutes. Record frequency output power and current as required for correspondmo
cycle number (reference Figure 12). After recording data, cycle dc power and verify unit reacquires lock.
2., Minimum 4 hour dwell at temperature. ) _ ) - o _
Tum OFF unit pbwer for transition tocold. - . - Z QQL[ BQLS‘&’
4, After soak, turn ON unit power, record temperature and currents. =« QQ,
Shop Order No.: ¢' 3 / é/ g Test Ennneera/%ow
Unit Serial No.: /é o4 Quality Assurance L?'ZO/% .
. Date: 9// / 7/ 59 DCMC: 4‘/142/7&
RY)
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AE-26758A

21Jan 98 .
TEST DATA SHEET 7 (Sheet 3 of 3)
Temperature Cycling (Paragraph 4.2.2)
_ Step No. Time Dage TCH#1
-1. G20 P~ '-//(3/?,}" 23.9°C
2. WAL A < L
3. g:20 e e g 592%
- 4. 12°. 20 G 4/(¢ /49 609°C
5. 247 2w | 4f1N]9% L] 9°C
_ 6. 2,286 Ap~ "I_L//(//)’Y /)/i()"C/
7. 5120 Am H/ 9% — 25 .1°&
8. 9:25 AM 04 [t [93 — 20.0 %
{-9¢ 9. (1:20 AM__ | 04)14[7% A3 C
AN 10. 4375 /15D | 0/19]93 oot 22.4°C 1oL 4y
;H,f(\q 11. =5 7-30_| Y1258 bo—2fc 17 0°C Fthe
. 12. zz=g 130 | @/ [3F 40,8 ° C
13. /9 ZHIPr UL [3% =
14. 2: Yo M 411 (55 23, 3 °c
15. 2, 4 0/49 ¢ [1¥/98 -20,0°C
16. 17 4SS Hm 415/ 9% ~2].o% L
) 17. )0 pv | i15/3¢ 2], 2
18. Lo HNnIWIS/2% 2/,2° &
19. ZivoAam | 415]4€ (oD%
20. 9 ds pen] 4 [15198 6o . ( Oc
21. 2SO (M4 [, 5128 22.3;3;,_
22. 1-2ofMmi4. 5 28 <z. 3 C
23. YUroo 17 L)/ 58 -2, 8 °c
24. Lios M YN5/98 —RG,9 °<
25. G5 2r7 | ¥/r5/58 | £ 23, ¥ °C
26. P YE Y Y5 [58 KL A2
27. 09:00 Ulb[93 + = 5%5%°%
28. D400 Ve ys 60 0 ‘c
29. L7809 0720 4/1(1f% ~%0. %%
30. 10120 am 4/l /[ -30.9°¢C.
31. Loy P 1e/? 7?  52.8°<
32. P70 PM tf//é/ (2 4 9, 9°C
33. 17238 Ao | L[58 -29, Ce c
34. =S A~ | Y¥[IT4 b — 29, 8°C
35. OCI3S A~ | HVI/T77 . SE. R C
36. 10: 3X am- 4/17/9% 519.9° ¢
37. 2:05m 7/?8 -29. 46 .
33. £/76 PM “¥/172/5 8 ~R9, 7 °C
39. o 7 | ¥/ /94 22,6 °C
40. g0 | Y/i2/9% 3. [ °< /]
Shop Order No.: 43/ 618 Test Engineer: / ﬂ;é/‘? 1
Unit Serial No.: /-0 & Quality As l’<\\"\t‘~%
Date: 4// 3%% DCMC: @ &

/75

/78

A-18



Temperature {*C

0L

)
[
o
t

3/27/98 10:47
& 4/13/98 1821
f 4/13/98 22:21
4/14/98 221
4/14/98 6:21
4/14/98 10:21
4/14/98 14:21
4/14/98 18:21
4/14/98 22:21
4/15/98 2:21
4/15/98 6:21
4/15/98 10:21
4/15/98 14:21
‘-J 4/15/98 18:21
S 4/15/98 2201
4/16/98 2:21
4/16/98 6:21
4/16/98 1021
4/16/98 14221

4/16/98 18:21 ‘ i j

4/16/98 22:21 L

4/17/98 2:21 D --------------- ' A -

4/17/98 6:21 Lo— .

4/17/98 10:21 e 1 _j

e TSR

4/17/98 14:21 E ............... T
4/17/98 18:21

-4/17/98 22:21

4/18/98 2:21
X 4/18/98 6:21 i
4/18/98 1021 | -
4/18/98 1421 | 3 8

Cl7 w0

o
{ 3/26/98 14:06

A1 <hH Ck

< el rxdo

'eluu_/a;e

‘\9

i
\

gopl 5 ¢ 8T

L1dO [euld pue ‘Buyofg feutsayy ‘Ldo Js-l!:i 10} ejeq ainjesadwia) ¥04 O1d

F Lo 10

dNOY/Q, -------
ITEY




FO3

Date/Time
3/27/98 14:45
3/27/98 14:49
3/27/98 14:53

3/28/98 9:48

3/28/98 9:52

3/28/98 9:56
3/28/98 10:00
3/28/98 10:04
3/28/98 10:08
3/28/98 10:12
3/28/98 10:16
3/28/98 10:20
3/28/98 10:24
3/28/98 10:28
3/28/98 10:32
3/28/98 10:36
3/28/98 10:40
3/28/98 10:44
3/28/98 10:48
3/28/98 10:52
3/28/98 10:56

3/28/98 11:00.

3/28/98 11:04
'3/28/98 11:08
3/28/98 11:12
3/28/98 11:16
3/28/98 11:20
3/28/98 11:24
3/28/98 11:28
3/28/98 11:32
3/28/98 11:36
3/28/98 11:40
3/28/98 11:44
3/28/98 11:48
3/28/98 11:52
3/28/98 11:56
3/28/98 12:00
3/28/98 12:04
3/28/98 12:08
3/28/98 12:12
3/28/98 12:16
3/28/98 12:20
3/28/98 12:24
3/28/98 12:28
3/28/98 12:32
3/28/98 12:36
3/28/98 12:40
3/28/98 12:44

Baseplate
Temp
22.115
22.087
22.08

222 .

121135
19.584
17.542
15.333
13.069
10.806
8.4658
6.1113
5.4029
2.9159
2.1692
1.7913
1.5805
1.4631
1.4074
1.3635
1.5177
1.5055

1.5148
1.5162
1.5006
1.4758
1.5357

1.527
2.554
4.4315
6.508
8.7123
10.997
13.262
15.578
17.9
20.201
22.332
24.271
26.042
27.68
29.174
30.535
31.733
32.872
33.931
34.856
35.747

°C/hour

0.425
-4.76
-12.48
-23.29
-29.01
-32.575
-33.68
-34.336

-19.7105
-18.058
6.677
-3.5305
-1.9195
-1.085
0.273
0.4905
0.7565
-0.0075
-0.0245
-0.195
0.0975
0.132
5.391
14.479
24.905
30.7915
32.8275
33.77
34.3285
34.515
34.695
33.77
31.855
29.205
26.74
24.515
22.465
20.265
18.49
16.98
15.615
14.375
16.58
28.97
35.325

DAT35

Page 1

FOY

2.0658

Bad /7/4% (&
Date/Time Temp °C/hour
3/26/98 14:06 26644  12.135
3/26/98 14:10 27.729 2.08
3/26/98 14:14 28.747 -16.795
3/26/98 14:18 29.071  -26.07
3/26/98 14:22 28.145 23715
3/26/98 14:26 25388  -10.31
3/26/98 14:30 23.857  -3.975
3/26/98 14:34 23402  -2.905
3/26/98 14:35 23.326 4.1
3/26/98 14:39 23.062 -3.2
3/26/98 14:43 22.821 2.14
3/26/98 14:47 22506  -0.735
3/26/98 14:51 22422  -0.555
3/26/98 14:55 22.393 -0.39
3/26/98 14:59 22.359  -0.345
3/26/98 15:03 22.311 -0.08
3/26/98 15:07 22.315 -0.08
3/26/98 15:11 22.29 0.025
3/26/98 15:15 22.295 -0.11
3/26/98 15:19 22.299 -0.12
3/26/98 15:23 22295  -0.245
3/26/98 15:27 22.273 -0.09
--3/26/98 15:31 22275 -0.08
13/26/98 15:35 22246  0.085
3/26/98 15:39 22.255 0.075
3/26/98 15:43 22.259 0.1
3/26/98 15:47 22.263 0.09
3/26/98 15:51 2227  -0.055
3/26/98 15:55 22.239 0.07
3/26/98 15:59 22.281 -0.33
3/26/98 16:03 22259  -0.435
3/26/98 16:07 22.253 4,55
3/26/98 16:11 22215 3.32
3/27/98 8:59 22172  -15.19
3/27/98 9:03 23.163  -31.54
- 3/27/98 9:07 22.879 -38.3
. 3/27/98 9:11 '19.134 2033
3/27/98 9:15 16.855 -28.705
3/27/98 9:19 15219  -31.804
3/27/98 9:23 13.268 -33.8435
3/27/98 9:27 11.114  -20.748
3/27/98 9:31 8.8582  -27.362
3/27/98 9:35 6.4993  -19.56
3/27/98 9:39 51644 -14.504
3/27/98 9:43 3.3858 6.6
3/27/98 9:47 2.5873 -3.1965
3/27/98 9:51 22636 -1.8455
3/27/98 9:55 -1.2755



3/28/98 12:48
3/28/98 12:52
3/28/98 12:56
3/28/98 13:00

3/28/98 13:04
3/28/98 13:08

3/28/98 13:12
3/28/98 13:16
3/28/98 13:20
3/28/98 13:24
3/28/98 13:28
3/28/98 13:32
3/28/98 13:36
3/28/98 13:40
3/28/98 13:44
3/28/98 13:48
3/28/98 13:52
3/28/98 13:56
3/28/98 14:00
3/28/98 14:04
3/28/98 14:08
3/28/98 14:12

3/28/98 14:16 -

3/28/98 14:20
3/28/98 14:24
3/28/98 14:28
3/28/98 14:32
4/13/98 17:21
4/13/98 17:25
4113/98 17:29
4113/98 17:33
4113/98 17:37
4113/98 17:41
4113/98 17:45
4113198 17:49
4/13/98 17:53
4/13/98 17:57
4/13/98 18:01
4/13/98 18:05
4/13/98 18:09
4113/98 18:13
4113/98 18:17
4113/98 18:21
4113/98 18:25
4113/98 18:29
4113/98 18:33
4113/98 18:37
4113/98 18:41
4113/98 18:45

37.247

40.65
42.812
43.682
44.071

144.302

44.416
44.459
44.507
44.543
44.583
44.587
44,587
44.531

44.51
44.524

44.52
44.524
44.389
42.773
40.726
38.603
36.354
34.045
31.726
29.552
28.359
31.276
30.424
29.449
28.037

27.31
25.648
24.691
24291
24.071
23.957
23.931
23.908
23.864
23.837
23.826

23.84
23.846
23.856
23.886
23.874
23.863
23.872

32.175
17.105
7.45
3.67

' 1.94
1.025
0.635
0.62
0.4
0.22
-0.26
-0.385
-0.315
-0.055
0.07
-0.675
-8.735
-18.99
28.93
-32.095
-33.405
-34.385
-34.01

-28.43 .

-2.25
4.36
5.45

-16.195
-15.57
-19.005
-16.73
-15.085
~7.885

-3.67

-1.8
-0.815

-0.465 .
=047

-0.41
-0.12
0.045
0.15
0.23
0.14
0.035
-0.07
0.055
0.205
-0.016

DAT35

Page 2

3/27/98 9:59
3/27/98 10:03
3/27/98 10:07
3/27/98 10:11
3/27/98 10:15
3/27/98 10:19
3/27/98 10:23
3/27/98 10:27
3/27/98 10:31
3/27/98 10:35
3/27/98 10:39
3/27/98 10:43
3/27/98 10:47
3/27/98 10:51
3/27/98 10:55
3/27/98 10:59
3/27/98 11:03
3/27/98 11:07
3/27/98 11:11
3/27/98 11:15
3/27/98 11:19
3/27/98 11:23

3127198 11:27
3/27/98 11:31

3/27/98 11:35
3/27/98 11:39
3/27/98 11:43
3/27/98 11:47
3/27/98 11:51
3/27/98 11:55
3/27/98 11:59
3/27/98 12:03
3/27/98 12:07
3/27/98 12:11
3/27/98 12:15
3/27/98 12:19

3/27/98 12:23

3/27/98 12:27
3/27/98 12:31
3/27/98 12:35
3/27/98 12:39
3/27/98 12:43
3/27/98 12:47
3/27/98 12:51
3/27/98 12:55
3/27/98 12:59
3/27/98 13:03
3/27/98 13:07
3/27/98 13:11

1.948
1.8945
1.8107
1.7476
1.7231

© 1.7007

1.5041
1.3639

1.368
1.4097
1.5052
1.5601
1.6289
1.5989
1.6403
1.6367
1.7381
2.8446
45733
6.6339
8.7927
11.047
13.302

15.584

17.884
20.189
22.514
24.861
27.192
29.559

31.87
34.236
36.556
38.857
41.072

43.04
44111

. 44674

44.984
45.157
45.271
45.339
45.262
45.207
45.094
44,983
44,942
44.902
43.665

-1.002
-0.857
-0.55
-1.2175
"-1.796
1.6635
-0.472
0.7065
0.9605
1.096
0.4685
:0.401
0.039
0.696
6.0215
14.683
24.479
29.7405
32.3685
33.3405
33.9565
34.185
34.435
34.65 -
34.885°
35.015
35.225
35.045
35.22
34.985
34.935
34.18
32.42
26.27
18.01
9.72

523

- 2.985
1.775
0.525
-0.32
-1.225
-1.395
-1.325

-0.96

-6.59
-17.95
-31.42
-39.24



4/13/98 18:49
4/13/98 18:53
4/13/98 18:57
4/13/98 19:01

4/13/98 19:05 -

4/13/98 19:09
4/13/98 19:13
4/13/98 19:17
4/13/98 19:21
4/13/98 19:25
4/13/98 19:29
4/13/98 19:33
4/13/98 19:37
4/13/98 19:41
4/13/98 19:45
4/13/98 19:49
4/13/98 19:53
4/13/98 19:57
4/13/98 20:01
4/13/98 20:05
4/13/98 20:09
4/13/98 20:13
4/13/98 20:17
4/13/98 20:21
4/13/98 20:25
4/13/98 20:29
4/13/98 20:33
4/13/98 20:37
4/13/98 20:41
4/13/98 20:45
4/13/98 20:49
4/13/98 20:53
4/13/98 20:57
4/13/98 21:01
4/13/98 21:05
4/13/98 21:09
4/13/98 21:13
4/13/98 21:17
4/13/98 21:21
4/13/98 21:25
4/13/98 21:29
4/13/98 21:33
4/13/98 21:37
4/13/98 21:41
4/13/98 21:45
4/13/98 21:49
4/13/98 21:53
4/13/98 21:57
4/13/98 22:01

23.885
23.904
23.869
23.878

23.912

24.803
26.281
27.988
29.761
31.595
33.482
35.346
37.239
39.122
41.001
42.893
44782
46.664
48.555
50.439
52.321
54.196
56.041

.57.4896

58.928
59.624
59.969
60.197
60.29
60.329
60.372
60.39
60.428
60.4
60.413
60.429
60.406
60.422
60.423
60.419
60.439
60.439
60.439
60.419
60.439
60.442
60.442
60.442

60.467

-0.035
0.04
467

12.015

20.38
-24.79
26.57
27.47
27.925
28.22
28.2
28.275
28.27
28.3
28.316
28.31
28.285
28.285
28.205
28.01
25.875
23.66
17.915
12.365

16.345

3.33

1.8
0.875
0.5
0.495
0.14
0.115
0.005
0.03
0.045
-0.03

- 0.065

0.085
0.08
0.1
-0.1

0.015
0.115
0.015
0.125
-0.075
0.015
-0.015

DAT35

Page 3

3/27/98 13:15
3/27/98 13:18
3/27/98 13:23
3/27/98 13:27
3/27/98 13:31
3/27/98 13:35
3/27/98 13:39
3/27/98 13:43
4/13/98 17:21
4/13/98 17:25
4/13/98 17:29
4/13/98 17:33
4/13/98 17:37
4/13/98 17:41
4/13/98 17:45

4/13/98 17:49

4/13/98 17:53
4/13/98 17:57
4/13/98 18:01
4/13/98 18:05
4/13/98 18:09
4/13/98 18:13

4/13/9818:17
" 4/13/98 18:21

4/13/98 18:25
4/13/98 18:29
4/13/98 18:33
4/13/98 18:37
4/13/98 18:41
4/13/98 18:45
4/13/98 18:49
4/13/98 18:53
4/13/98 18:57
4/13/98 19:01
4/13/98 19:05
4/13/98 19:09
4/13/98 19:13

. 4/13/98 19:17

4/13/98 19:21
4/13/98 19:25
4/13/98 19:29
4/13/98 19:33
4/13/98 19:37
4/13/98 19:41
4/13/98 19:45
4/13/98 19:49
4/13/98 19:53
4/13/98 19:57
4/13/98 20:01

41.352.

38.618
35.817

33.28
30.914

29477

27.568
24.251
33.537
31.996
31.045
29.596
27.906
27.235

25.455

24.808
24.382
24.184
24.055

23.95
23.927
23.879
23.909
23.802

23.887

23.897
23.886
23.895
23.904
23.893
23.906
23.924
23.931
23.878
23.809
24.658

25.992.

27.597
29.371
31.207
33.035
34.9
36.775
38.659
40.56
42.454
44.324
46.208
48.12

-40.36
-38.52
317
-28.56
-33.315
20.3
22.14
33.97
-19.705
20.45
-19.05
-20.705
15.49
14,265
-6.355
-3.765
2.16
-1.285
-0.88
-0.205
-0.125
0.04

~ -0.06

-0.08
0.04
0.035
0.035
0.055
0.1
0.19
-0.14
-0.575
3.635
10.57
18.94
23.565
26.075
27.19

27.645

27.84
28.12
28.3
28.395
28.325
28.24
28.33
28.41
28.505
28.525




4/13/98 22:05
4/13/98 22:09
4/13/98 22:13
4/13/98 22:17
4/13/98 22:21
4/13/98 22:25
4/13/98 22:29
4/13/98 22:33
4/13/98 22:37
4/13/98 22:41
4/13/98 22:45
4/13/98 22:49
4/13/98 22:53
4/13/98 22:57
4/13/98 23:01
4/13/(98 23:05
4/13/98 23:09
4/13/98 23:13
4/13/98 23:17
4/13/98 23:21
4/13/98 23:25
4/13/98 23:29
4/13/98 23:33
4/13/98 23:37
© 4/13/98 23:41
4/13/98 23:45
4/13/98 23:49
4/13/98 23:53
4/13/98 23:57

4/14/98 0:01

4/14/98 0:05

4/14/98 0:09

4/14/98 0:13

4/14/98 0:17

4/14/98 0:21

4/14/98 0:25

4/14/98 0:29

4/14/98 0:33
4/14/98 0:37
4/14/98 0:41
4/14/98 0:45
4/14/98 0:49
4/14/98 0:53
4/14/98 0:57
4/14/98 1:01
4/14/98 1:05
4/14/98 1:09
4/14/98 1:13
4/14/98 1:17

60.427
60.445
60.464
60.468

60.447 .

60.45
60.475
60.475
60.471

60.47
60.451
60.452
60.489
60.472
60.475
60.455
60.439
60.458
60.461
60.442

60.48
60.441
60.461
60.457
60.476

60.48
60.468
60.468
60.459
60.493
60.503
60.491
60.476
60.479
60.483
60.467
60.474
59.955
58.876
57.795
56.762
55.829
55.023
54.234
53.359
52.676
51.424
50.365
48.765

0.205

0.01
-0.07
0.035

.0.14 .

0.105
-0.025
-0.12
-0.095
0.095
0.105
0.115
-0.17
-0.165
-0.085
0.03
0.015
0.11
-0.1
0.085
-0.115
0.175
-0.095
. 0.055
-0.04
-0.105
0.125
0.175
0.16
-0.085
-0.12
-0.04
-0.045
-0.025
-2.64
-7.955
-13.395

-15.965

-15.235
-13.86
-12.64
-12.35

-11.735
-14.05
-14.97

-19.555
-14.78
-11.28

-4.19
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4/13/98 20:05
4/13/98 20:09
4/13/98 20:13
4/13/98 20:17

4/13/98 20:21

4/13/98 20:25
4/13/98 20:29
4/13/98 20:33
4/13/98 20:37
4/13/98 20:41
4/13/98 20:45
4/13/98 20:49
4/13/98 20:53
4/13/98 20:57
4/13/98 21:01
4/13/98 21:05
4/13/98 21:09
4/13/98 21:13
4/13/98 21:17
4/13/98 21:21
4/13/98 21:25
4/13/98 21:29

. 4/13/98 21:33
- 4/13/98 21:37

4/13/98 21:41
4/13/98 21:45
4/13/98 21:49
4/13/98 21:53
4/13/98 21:57
4/13/98 22:01
4/13/98 22:05
4/13/98 22:09
4/13/98 22:13
4/13/98 22:17
4/13/98 22:21
4/13/98 22:25
4/13/98 22:29
4/13/98 22:33
4/13/98 22:37
4/13/98 22:41
4/13/98 22:45
4/13/98 22:49
4/13/98 22:53
4/13/98 22:57
4/13/98 23:01
4/13/98 23:05
4/13/98 23:09
4/13/98 23:13
4/13/98 23:17

50.006
51.909
53.825

55.73
57.244
58.773
59.508
59.969
60.197
60.348
60.445
60.488
60.506
60.563
60.574
60.586
60.583

60.58
60.615
60.596
60.612
60.612
60.593
60.613

60.613

60.613

60.636.

60.636
60.636
60.621
60.639
60.658
60.638
60.661

60.64
60.681
60.668
60.687
60.644
60.683
60.644
60.683
60.682
60.665
60.668
60.687
60.651
60.651
60.674

28.62
26.675
24.74
18.89
13.625
742
42
2.38
1.455
0.79
0.59
0.43
0.4
- 0:1
0.03
0.145
0.065
0.16
-0.015
-0.015
0.005
0.005
0.1
0.115
0.115
0.115
-0.075
0.015
0.11
0.085
0.11
-0.09
0.215
0.035
0.235
-0.185
10.075
-0.215
0.195
-0.005
0.105
-0.075
0.025
-0.07
-0.085
-0.065
0.21
0.21
-0.1



4/14/98 1:21
4/14/98 1:25
4/14/98 1:29
4/14/98 1:33
4/14/98 1:37
4/14/98 1:41
4/14/98 1:45
4/14/98 1:49
4/14/98 1:53
4/14/98 1:57
4/14/98 2:01
4/14/98 2:05
4/14/98 2:09
4/14/98 2:13
4/14/98 2:17
4/14/98 2:21
4/14/98 2:25
4/14/98 2:29
4/14/98 2:33
4/14/98 2:37
4/14/98 2:41
4/14/98 2:45
4/14/98 2:49
4/14/98 2:53
4/14/98 2:57
4/14/98 3:01
4/14/98 3:05
4/14/98 3:09
4/14/98 3:13
4/14/98 3:17
4/14/98 3:21
4/14/98 3:25
4/14/98 3:29
4/14/98 3:33
4/14/98 3:37
4/14/98 3:41
4/14/98 3:45
4/14/98 3:49
4/14/98 3:53
4/14/98 3:57
4/14/98 4:01
4/14/98 4:05
4/14/98 4:09
4/14/98 4:13
4/14/98 4:17
4/14/98 4:21
4/14/38 4:25
414198 4:29
4/14/98 4:33

48.468
48.109
47.927
47.671

46.403

45.787
44196
42537
40.817

38.99
37.133
35.253
33.344

31.43
29.526
28.086
26.598
25.187
24.662
24.568
23.193
22,583

22.284
- 22473
22.062

22.012
21.982
21.974
21.966
21.961
21.974
21.961
21.975
21.347
19.5612

17.68
15.838

- 13.945

12.063
10.278
8.3346
6.4083
4.4477
2.5569
0.76821
-1.1906
-3.1662
-5.0844
-6.9932

-3.985
-8.53
10.7

-17.375

-19.33

-24.85
-26.03
-27.02
-27.82
-28.23

-28.515

-28.635

-26.29
-24.16
-21.695
17.12
-10.15
-9.97
-10.395
11.42
-5.1
-2.605
-1.36

-0.955 -
-044

-0.23
-0.105
0
-0.025
0.07
-3.135
-12.245
21.475
27.545
-27.835
-28.085
27.8

-28.052

-28.2735
-29.1515
-28.8885
-28.2005
-28.1915
-28.6155
-29.2631
-29.013
-28.853
-28.708
-28.189
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4/13/98 23:21
4/13/98 23:25
4/13/98 23:29

4/13/98 23:33
- 4/13/98 23:37
4/13/98 23:41 .
4/13/98 23:45

4/13/98 23:49
4/13/98 23:53
4/13/98 23:57
4/14/98 0:01
4/14/98 0:05
4/14/98 0:09
4/14/98 0:13
4/14/98 0:17
4/14/98 0:21
4/14/98 0:25
4/14/98 0:29
4/14/98 0:33
4/14/98 0:37
4/14/98 0:41
4/14/98 0:45
4/14/98 0:49
4/14/98 0:53
4/14/98 0:57
4/14/98 1:01
4/14/98 1:05
4/14/98 1:09
4/14/98 1:13
4/14/98 1:17
4/14/98 1:21
4/14/98 1:25
4/14/98 1:29
4/14/98 1:33
4/14/98 1:37
-4/14/98 1:41

© 4/14/98 1:45

4/14/98 1:49
4/14/98 1:53
4/14/98 1:.57
4/14/98 2:01
4/14/98 2:05
4/14/98 2:09
4/14/98 2:13
4/14/98 2:17
4/14/98 2:21
4/14/98 2:25
4/14/98 2:29
4/14/98 2:33

60.693
60.693
60.654
60.634

60.65
.60.689

60.673
60.699

60.68
60.691
60.686
60.697
60.665
60.688
60.672
60.676
60.679
60.687
59.878
58.682
57.212
65.458
53.682

51.834

49.978

48.11
46.172
44.248
42.317
40.411
38.482
36.563
34.697
32.748
30.768
28.822
27.259
25.605
24.343
23.742
23.406
22.513
22.241
22.097
21.969
21.945
21.917
21.889
21.861

-0.295
-0.215
0.175
0.195
0.245
0.045 -
0.09
-0.065
0.085
-0.13
0.01
-0.125
0.055
-0.045
0.075
-3.99
-9.985
17.375
22.1
-25
-26.89
27.4
-27.86
-28.31
-28.65
-28.965
-28.805
-28.83
28.77
-28.57
-28.67
-28.975
-29.375
27.445
25.815
22.395
-17.585

- -10.995 |

-9.156
-7.505
-6.545

-2.72

-1.48

-0.9
-0.4

-0.42

-0.13

-0.13

0.075



4/14/98 4:37
4/14/98 4:41
4/14/98 4:45
4/14/98 4:49
- 4/14/98 4:53
4/14/98 4:57
4/14/98 5:01
4/14/98 5:05
4/14/98 5:09
4/14/98 5:13
4/14/98 5:17
4/14/98 5:21
4/14/98 5:25
4/14/98 5:29
4/14/98 5:33
4/14/98 5:37
4/14/98 5:41
4/14/98 5:45
4/14/98 5:49
4/14/98 5:53
4/14/98 5:57
4/14/98 6:01
4/14/98 6:05
4/14/98 6:09

4/14/98 6:13

4/14/98 6:17
4/14/98 6:21
4/14/98 6:25
4/14/98 6:29
4/14/98 6:33
4/14/98 6:37
4/14/98 6:41
4/14/98 6:45
4/14/98 6:49
4/14/98 6:53
4/14/98 6:57
4/14/98 7:01

- 4/14/98 7:05
4/14/98 7:09
4/14/98 7:13
4/14/98 7:17
4/14/98 7:21
4/14/98 7:25
4/14/98 7:29
4/14/98 7:33
4/14/98 7:37
4/14/98 7:41
4/14/98 7:45
4/14/98 7:49

-8.9368
-10.826
-12.633

-14.49
-16.457

-18.391

-20.338
-22.303
-24.027
-25.994
-26.532
-28.721
-29.607
-29.923
-30.262
-30.386
-29.571
-29.644
-29.544

--29.585

-29.579
-29.592
-29.586

- -29.603

-29.573
-29.572
-29.607
-29.579
-29.588
-29.602

-29.62
-29.615
-29.632
-29.599
-29.635
-29.602
-29.615

. -29.596

-29.605
-29.688
-29.594
-29.515
-29.492
-29.558
-29.545
-29.535
-29.527
-29.539

-29.55

-27.766
-28.155
2879
29.24
29.23
2818
-28.28
-21.145
-23.47
-18.065
-16.955
-7.705
-3.895
1.76
3.09
421
-0.07

0.325

-0.24
-0.005
-0.12
0.095
0.07
-0.02

-0.03

-0.08
0.025
-0.205
-0.135
-0.15
0.105
-0.1
0.15
-0.08
0.195
-0.015

. -0.365 -

0.01
0.45
0.98
0.18
-0.15
-0.215
0.155
0.03
-0.075
-0.12
-0.2
-0.075
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4/14/98 2:37
4/14/98 2:41
4/14/98 2:45
4/14/98 2:49
4/14/98 2:53
4/14/98 2:57
4/14/98 3:01
4/14/98 3:05
4/14/98 3:09
4/14/98 3:13
4/14/98 3:17
4/14/98 3:21
4/14/98 3:25
4/14/98 3:29
4/14/98 3:33
4/14/98 3:37
4/14/98 3:41
4/14/98 3:45
4/14/98 3:49
4/14/98 3:53
4/14/98 3:57
4/14/98 4:01
4/14/98 4:05

" 4/14/98 4:09

4/14/98 4:13
4/14/98 4:17
4/14/98 4:21
4/14/98 4:25
4/14/98 4:29
4/14/98 4:33
4/14/98 4:37
4/14/98 4:41
4/14/98 4:45
4/14/98 4:49
4/14/98 4:53
4/14/98 4:57
4/14/98 5:01
4/14/98 5:05
4/14/98 5:09
4/14/98 5:13
4/14/98 5:17
4/14/98 5:21
4/14/98 5:25
4/14/98 5:29
4/14/98 5:33
4/14/98 5:37
4/14/38 5:41
4/14/98 5:45
4/14/98 5:49

21.891

21.863

21.876
21.827

21.84
21.854

21.824
21.795
21.828
21.799

21.816 -

21.808
21.794

21.809

21.035
19.219
17.365
15.437
13.543
11.659
9.9149
7.9273
5.9561
4.0152
2.0791

0.24477

-1.6944

-3.6283

-5.5708

-7.5039

-9.4499

-11.319

-13.218
-15.01

-16.979

-18.893
-20.82

- =22.925

-24.721
-26.785
-27.254
-29.541
-30.147

-30.51
-30.732
-30.833
-29.783

-30.02

-29.99

-0.32°
-0.115
-0.11
-0.015
-0.225
013"
-0.125
0.105
-0.1
-0.025
-0.035
-3.865
-12.875
-22.22
-27.99
-28.38
-28.53
-27.6105
-28.0785
-28.5145
-29.4985
-29.241

.~28.5567

-28.548 .

~-28.537

-29.0779
-29.0475
-29.108
-28.741
-28.5705
-27.8005
-28.3
-28.375
-29.05
-29.73
-29.14
-29.825
-21.645
-24.1
-16.81
-16.28
-5.955
-3.43
3.635
3.56
4215
-0.885
0.445
0.23



4/14/98 7:53
4/14/98 7:57
4/14/98 8:01
4/14/98 8:05

4/14/98 8:09 .

4/14/98 8:13

4/14/98 8:17

4/14/98 8:21
4/14/98 8:25
4/14/98 8:29
4/14/98 8:33
4/14/98 8:37
4/14/98 8:41
4/14/98 8:45
4/14/98 8:49
4/14/98 8:53
4/14/98 8:57
4/14/98 9:01
4/14/98 9:05
4/14/98 9:09
4/14/98 9:13
4/14/98 9:17
4/14/98 9:21

4114/98 9:25.
4114198 9:29

4/14/98 9:33
4114198 9:37
4/14/98 9:41
4/14/98 9:45
4/14/98 9:49
4/14/98 9:53
4114198 9:57

4/14/98 10:01

4/14/98 10:05

4/14/98 10:09

4/14/98 10:13

4/14/98 10:17

4/14/98 10:21

4/14/98 10:25

4/14/98 10:29

4/14/98 10:33

4/14/98 10:37

4/14/98 10:41

4/14/98 10:45

4/14/98 10:49

4/14/98 10:53

4/14/98 10:57

4/14/98 11:01

4/14/98 11:05

-29.5651
-29.579
-29.565

-29.54
-29.593

-29.622

-29.59
-29.59
-29.593
-29.597
-29.555
-29.559
-29.558
-29.531
-29.545
-29.56
-29.55
-29.519
-29.539
-29.54
-29.54
-29.556
-29.552
-29.552
-29.524
-29.122
27.837
-26.089
-24.312
22.499
-20.632
-18.743
-16.814
-14.893
-13.009
1.1
-9.2168
-7.3229
-5.4398
-3.5677
-1.6814
0.19709
2.0895
3.9956
5.8587
7.7529
9.6661
11.561
13.477

0.055
-0.07
-0.285
-0.25

0015 -
0.145 -

-0.035
0.175
0.17
0.195
0.12
0.07
-0.01
-0.095
0.13
0.105
0.05
-0.105
-0.085
-0.06
-0.06
0.16
2.15
8.575
17.175
24.05
26.69
27.285
27.845
28.425
28.695
28.67
28.57
28.381
28.4305
28.301
28.2455
28.2075
28.18445
28.286
28.385
28.30805
28.317
28.3525
285115
28.6205
28.5195
28.435
28.3
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4/14/98 5:53
4/14/98 5:57
4/14/98 6:01
4/14/98 6:05
4/14/98 6:09

4/14/98 6:13-

4/14/98 6:17
4/14/98 6:21
4/14/98 6:25
4/14/98 6:29

4/14/98 6:33 -

4/14/98 6:37
4/14/98 6:41
4/14/98 6:45
4/14/98 6:49
4/14/98 6:53
4/14/98 6:57
4/14/98 7:01
4/14/98 7:05
4/14/98 7:09
4/14/98 7:13
4/14/98 7:17
4/14/98 7:21

4/14/98 7:25

4/14/98 7:29
4/14/98 7:33
4/14/98 7:37
4/14/98 7:41
4/14/98 7:45
4/14/98 7:49
4/14/98 7:53
4/14/98 7:57
4/14/98 8:01
4/14/98 8:05
4/14/98 8:09
4/14/98 8:13
4/14/98 8:17
4/14/98 8:21
4/14/98 8:25
4/14/98 8:29
4/14/98 8:33
4/14/98 8:37
4/14/98 8:41
4/14/98 8:45
4/14/98 8:49
4/14/98 8:53
4/14/98 8:57
4/14/98 9:01
4/14/98 9:05

-29.96
-29.931
-29.944
-29.938

.. -29.908

-29.925
-29.924
-29.912
-29.954
-29.917
-29.931
-29.972
-29.967
-29.961
-29.927
-29.964
-29.954
-29.943
-29.948
-29.956
-30.017

-29.97
-29.914

-29.937.

-29.957
-29.944
-29.933

-29.95
-29.938
-29.972
-29.997
-29.978
-29.987
-29.986
-29.992
-29.997

-29.989
-29.989

29.992
-29.996
-29.953
-29.981
-29.981
29.976
-29.991
-30.053
29.972
-30.012
-30.008

0.11
0.115
0.095

0.07
-0.02

1

0.035
-0.095
-0.09
-0.25
-0.15
0.225
0.015
0.035
-0.08
0.08
-0.01
-0.37
-0.11
0.21
04
0.065
-0.15
0.02 -
0.035
0.03
-0.195
-0.235
-0.2
-0.075
0.055
-0.07
-0.05

-0.015

0.015
0.025
-0.035 .
0.18"
0.055
0.075
-0.115
-0.05
-0.36
0.02
-0.105
0.225
-0.07
-0.105
-0.085

0.145



4/14/98 11:09
4/14/98 11:13

4/14/98 11:17

4/14/98 11:21

4/14/98 11:25 .

~4/14/98 11:29
4/14/98 11:33
4/14/98 11:37
4/14/98 11:41
4/14/98 11:45
4/14/98 11:49
4/14/98 11:53
4/14/98 11:57
4/14/98 12:01
4/14/98 12:05
4/14/98 12:09
4/14/98 12:13
4/14/98 12:17
4/14/98 12:21
4/14/98 12:25
4/14/98 12:29
4/14/98 12:33

4/14/98 12:37

4/14/98 12:41
'4/14/98 12:45
4/14/98 12:49
4/14/98 12:53
4/14/98 12:57
4/14/98 13:01
4/14/98 13:05
4/14/98 13:09
4/14/98 13:13
4/14/98 13:17
4/14/98 13:21
4/14/98 13:25
4/14/98 13:29
4/14/98 13:33
4/14/98 13:37
4/14/98 13:41
4/14/98 13:45
4/14/98 13:49
4/14/98 13:53
4/14/98 13:57
4/14/98 14:01
4/14/98 14:05
4/14/98 14:09
4/14/98 14:13
4/14/98 14:17
4/14/98 14:21

15.37
17.248
19.137
21.018

122,685

23.289
23.457
23.683

23.54
23.127
23.022
22.975
22.932

22.93
22.928
23.006
24.055

25.58
27.269
29.117
30.933
32.795
3468

36.554 -

38.425
40.329
42.222
44.084
46
47.868
49.758
51.66
53.516
55.384
57.275
58.911
60.497
61.036
61.144
61.232
61.259
61.231
60.724
60.526
60.425
60.381
60.364
60.347
60.365

28.24
27.185
20.76

- 12.195

4.99

- 1.255

-1.65
-3.305
-2.825
-0.975

-0.46
-0.235

0.37
5.625
13.26

21.315
25.31
26.765
27.63

27.815

28.105
28.15
28.245

. 28.34

28.295
28.355
28.23
28.37
28.3
28.24
28.13
28.075
26.975
25.565
18.805
11.165
3.675
1.115
0.435
-2.54
-3.665
-4.03
-1.715
-0.81
-0.39
-0.08
-0.115
-0.055
-0.09

DAT35
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4/14/98 9:09
4/14/98 9:13
4/14/98 9:17
4/14/98 9:21

- 4/14/98 9:25
+4/14/98 9:29

4/14/98 9:33
4/14/98 9:37
4/14/98 9:41
4/14/98 9:45
4/14/98 9:49

4/14/98 9:53

4/14/98 9:57

4/14/98 10:01

4/14/98 10:05
4/14/98 10:09
4/14/98 10:13
4/14/98 10:17
4/14/98 10:21
4/14/98 10:25
4/14/98 10:29
4/14/98 10:33
4/14/98 10:37
4/14/98 10:41
4/14/98 10:45
4/14/98 10:49
4/14/98 10:53
4/14/98 10:57
4/14/98 11:01
4/14/98 11:05
4/14/98 11:09
4/14/98 11:13
4/14/98 11:17
4/14/98 11:21
4/14/98 11:25
4/14/98 11:29
4/14/98 11:33
4/14/98 11:37
4/14/98 11:41
4/14/98 11:45
4/14/98 11:49
4/14/98 11:53
4/14/98 11:57
4/14/98 12:01
4/14/98 12:05
4/14/98 12:09
4/14/98 12:13
4/14/98 12:17
4/14/98 12:21

-29.986
-30.033
-30.025
-29.997
-30.021

- =30.017

-29.708

-28.328

-26.554
-24.752
-22.891
-21.091

-19.2
-17.314
-15.368

-13.459

-11.616
-9.6855
-7.7673
-5.8601
-3.9862
-2.0322
-0.10858
1.8721
3.7359
5.7078
7.5383
9.4738
11.369
13.244
15.137
17.059
18.948
20.831
22.373
22.666

23
23144 -

22772
22.483
22.398
22.351
22.308
22.327
22.367
22.674

23.93
25477
27.249

-0.055
0.06
0.04

1.445
8.465
17.316

2478

27.185
27.315
27.76
27.885
28615
28.705
28.49
28.4125

28.4585

28.7795
28.4965
28.6755
28.7576
29.2915
28.8405
29.0819

28.331

' 28,6895

28.306
28.5285
28.316
28.45
28.52
28.47
26.57
18.59
10.845
3.855
0.53

2585 .

-3.73
-2.105
-0.875
-0.355
0.08
1.83
8.015
15.55
22.875
25.625
27.075
27.625



4/14/98 14:25
4/14/98 14:29
4/14/98 14:33
4/14/98 14:37
 4/14/98 14:41
. 4/14/98 14:45
4/14/98 14:49
4/14/98 14:53
4/14/98 14:57
4/14/98 15:01
4/14/98 15:05
4/14/98 15:09
4/14/98 15:13
4/14/98 15:17
4/14/98 15:21
4/14/98 15:25
4/14/98 15:29
4/14/98 15:33
4/14/98 15:37
4/14/98 15:41
4/14/98 15:45
4/14/98 15:49
4/14/98 15:53
 4/14/98 15:57

4/14/98 16:01
4/14/98 16:05
4/14/98 16:09
4/14/98 16:13
4/14/98 16:17
4/14/98 16:21
4/14/98 16:25
4/14/98 16:29
4/14/98 16:33
4/14/98 16:37
4/14/98 16:41
4/14/98 16:45
4/14/98 16:49
4/14/98 16:53
4/14/98 16:57
4/14/98 17:01
4/14/98 17:05
4/14/98 17:09
4/14/98 17:13
4/14/98 17:17
4/14/98 17:21
4/14/98 17:25
4/14/98°17:29
4/14/98 17:33
4114/98 17:37

60.341
60.336
60.347
60.335

60.323

60.314
60.321
60.351
60.322
60.334
60.326
60.341
60.349
60.322
60.329
60.359
60.332
60.367
60.391
60.367
60.347
60.334

60.36
60.348
60.355
60.346

60.36
60.355

'60.366

60.353
60.341

60.34
60.348
60.337
60.341
60.361
60.365
60.369

60.35

60.35
60.346
60.371
60.312
60.334
60.337
60.355
60.355
60.358
50.763

-0.03
-0.065
-0.165

-0.07

0.14
004

0.065
-0.125
0.095
0.075
-0.02
-0.06
0.05
0.05
0.19
0.16
0.175
-0.1
-0.285
-0.035
0.005
0.105
~0.07
0.06

0

0.1
-0.035
-0.07
-0.13
-0.025
-0.02
0.005
0.065
0.14
0.14
-0.055
-0.075
-0:.115
0.105
-0.19
-0.06
-0.17
0.215
0.105
0.105
-2.96
-8.97
-17
-22.975
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4/14/98 12:25
4/14/98 12:29
4/14/98 12:33
4/14/98 12:37
4/14/98 12:41
4/14/98 12:45
4/14/98 12:49
4/14/98 12:53
4/14/98 12:57
4/14/98 13:01
4/14/98 13:05
4/14/98 13:09
4/14/98 13:13
4/14/98 13:17
4/14/98 13:21
4/14/98 13:25
4/14/98 13:29
4/14/98 13:33
4/14/98 13:37
4/14/98 13:41
4/14/98 13:45
4/14/98 13:49
4/14/98 13:53

 4/14/98 13:57

4/14/98 14:01
4/14/98 14.05
4/14/98 14:09
4/14/98 14:13
4/14/98 14:17
4/14/98 14:21
4/14/98 14:25
4/14/98 14:29
4/14/98 14:33
4/14/98 14.37
4/14/98 14:41
4/14/98 14:45

| 4/14/98 14:49
© 414/98 14:53

4114/98 14:57
4/14/98 15:01
4/14/98 15:05
4114/98 15:09
4/14/98 15:13
4114/98 15:17
4114/98 15:21
4114/98 15:25
4/14/98 15:29
4114/98 15:33
4/14/98 15:37

29.055
30.892
32.774

34.66
36.534
38.425
40.329
42.222
44.104

46.02
47.908
49.797
51.719

53.614

55.54
57.47
59.008
60.651
60.805
60.41
60.325
60.274
60.246

- 60.261

60.198
60.193
60.208

60.21
60.173
60.172
60.186
60.181
60.212
60.199
60.207

60.217 -

60.167

- 60.197

60.206
60.199
60.172
60.206
60.195
60.206
60.233
60.205
60.216
60.232
60.237

28.025°
28.21

28.255

28.345

- 2844
28.395

28.455
28.43
28.465
28.495
28.53
28.715
28.755
26.97
25,555
16.675
7.01
-1.63
-2.655
-0.82
-0.32
-0.38
-0.265
-0.265
0.06
-0.1
-0.18
-0.12
0.04
0.2
0.065
0.13
0.025
-0.16
-0.05
-0.055
0.16

0125

-0.02
0.17
0.135
0.05
0.05
-0.005
0.16
0.08
-0.1
-0.095



4/14/98 17:41 -

4/14/98 17:45
4/14/98 17:49
4/14/98 17:53

4/14/98 17:57
- 4/14/98 18:01

4/14/98 18:05
4/14/98 18:09
4/14/98 18:13
4/14/98 18:17
4/14/98 18:21
4/14/98 18:25
4/14/98 18:29
4/14/98 18:33
4/14/98 18:37
4/14/98 18:41
4/14/98 18:45
4/14/98 18:49
4/14/98 18:53
4/14/98 18:57
4/14/98 19:01
4/14/98 19:05
4/14/98 19:09
. 4/14/98 19:13
4/14/98 19:17
4/14/98 19:21
4/14/98 19:25
4/14/98 19:29
4/14/98 19:33
4/14/98 19:37
4/14/98 19:41
4/14/98 19:45
4/14/98 19:49
4/14/98 19:53
4/14/98 19:57
4/14/98 20:01
4/14/98 20:05
4/14/98 20:09
4/14/98 20:13
4/14/98 20:17
4/14/98 20:21
4/14/98 20:25
4/14/98 20:29
4/14/98 20:33
4/14/98 20:37
4/14/98 20:41
4/14/98 20:45
4/14/98 20:49
4/14/98 20:53

58.561
56.958
55.168
53.336

51.459

49.559
47.668
45.802

43.91
41.951

40.07
38.148
36.284
34.348
32.433

30.49
28.556
27.484
25.707
24,749
24.289
24.074

23.98
23.922
23.911
23.905
23.873
23.862
23.868
23.877
23.887
23.855
23.387
21.533
19.634
17.727
15.855

13.971

12.058
10.155
8.2179
6.3412
4.408
2.5165
0.59073
-1.4315
-3.2433
-5.1111
-6.9651

-26.125
-27.495
-28.045

-28.34

- -28.285
-28.245
-28.585

-28.66
-28.81
-28.335
-28.61
-28.575
-28.97
-28.96
24.745
-23.915
-19.035
-15.975
-8.165
-3.845
-1.835
-0.815
-0.375

| -0.245
-0.245
-0.185
0.02
0.125
-0.065
-2.45
41.77
-21.105
-28.3
-28.39
-28.315
-28.345
285

-28.7655
-28.584
-28.735
-28.507

-28.7524

-29.1975
-28.799

-28.5092
-27.668

-28.0315

-28.0445

-28.4145

DAT35

Page 10

4/14/98 15:41
4/14/98 15:45
4/14/98 15:49
4/14/98 15:53
4/14/98 15:57

4/14/98 16:01 -

4/14/98 16.05
4/14/98 16:09
4/14/98 16:13
4/14/98 16:17
4/14/98 16:21
4/14/98 16:25
4/14/98 16:29
4/14/98 16:33
4/14/98 16:37
4/14/98 16:41
4/14/98 16:45
4/14/98 16:49
4/14/98 16:53
4/14/98 16:57
4/14/98 17:01
4/14/98 17:05
4/14/98 17:09

4/14/98 17:13

4/14/98 17:17
4/14/98 17:21
4/14/98 17:25
4/14/98 17:29
4/14/98 17:33
4/14/98 17:37
4/14/98 17:41
4/14/98 17:45
4/14/98 17:49
4/14/98 17:53
4/14/98 17:57
4/14/98 18:01
4/14/98 18:05

1 4/14/98 18:09 -

4/14/98 18:13
4/14/98 18:17
4/14/98 18:21
4/14/98 18:25
4/14/98 18:29
4/14/98 18:33
4/14/98 18:37
4/14/98 18:41
4/14/98 18:45
4/14/98 18:49
4/14/98 18:53

60.232
60.212
60.218
60.225

60.232

60.239
60.211
60.225

60.22
60.211
60.199
60.225
60.205
60.232
60.202
60.187
60.226

60.23
60.214
60.234
60.234

60.25
60.216

60.234

60.256
60.221

60.22
60.239
60.223
59.472
68.135
56.453
54.622
52.749

50.83
48.987
47.074
45.187
43.273
41.371
39.448
37.544
35.636
33.739
31.781
29.897
27.981
26.866
25.067

-0.035°
0.1
0.105
-0.07
-0.035
-0.095

-0.13
0.025
-0.03
0.165
-0.115
-0.09
-0.03
0.14
0.135
0.04
0.02
0.18
-0.09

0.03
0.025
-0.07

-0.085

0.01

-3.74
-10.52
-18.85
-24.25
-26.93

-28.115
-28.175
-28.375
-28.215
-28.57
-28.515

. -28.695

-28.645
-28.675
-28.545
-28.815
-28.695
-28.79
-24.575
24.15
-18.44
-14.75
-7.555



4/14/98 20:57
4/14/98 21:01
4/14/98 21:05
4/14/98 21:09
4/14/98 21:13
4/14/98 21:17
4/14/98 21:21
4/14/98 21:25
4/14/98 21:29
4/14/98 2133
4/14/98 21:37
4/14/98 21:41
4/14/98 21:45
4/14/98 21:49
4/14/98 21:53
4/14/98 21:57
4/14/98 22:01
4/14/98 22:05
4/14/98 22:09
4/14/98 22:13
4/14/98 22:17
4/14/98 22:21
4/14/98 22:25

4/14/98 22:29

4/14/98 22:33
4/14/98 22:37
4/14/98 22:41
4/14/98 22:45
4/14/98 22:49
4/14/98 22:53
4/14/98 22:57
4/14/98 23:01
4/14/98 23:05
4/14/98 23:09
4/14/98 23:13
4/14/98 23:17
4/14/98 23:21

4/14/98 23:25 -

4/14/98 23:29
4/14/98 23:33
4/14/98 23:37
4/14/98 23:41
4/14/98 23:45
4/14/98 23:49
4/14/98 23:53
4/14/98 23:57

4/15/38 0:01

4/15/98 0:05

4/15/98 0:09

-8.8496
-10.72
-12.648

-14.587-
-16.509

-18.422
-20.344

-22.28
24179
-26.072
-26.627
-28.583
-29.704
-30.217
-30.412
-30.574
-30.592
-30.609

-30.65

-30.64
-30.653
-30.632

-30.736.

-30.633
-30.6
-30.586
-30.596
-30.572
-30.603
-30.607
-30.634
-30.642
-30.647
-30.67
-30.651
-30.631
-30.636
-30.636
-30.616
-30.644
-30.629
-30.662
-30.642
-30.651
-30.66
-30.641
-30.622
-30.673
-30.654

-28.687
-28.945
-28.87
-28.785
-28.855
-28.785
-28.64
-21.735
22.02
-18.16
-17.95
-9.145
-4.35
-1.875
-0.985
-0.38
-0.24
-0.22
0.09
-0.48
0.1
0.16
0.75
0.185
0.14
-0.085
-0.055
-0.31
-0.195
0.2
-0.18
-0.045
0.08
0.17
0.075
0.075

© -0.04

0.035 -

-0.23
0.01
-0.11
0.01
0.005
0.145
-0.065
-0.065
-0.18
-0.035
-0.65
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4/14/98 18:57
4/14/98 19:01
4/14/98 19:05
4/14/98 19:09

. 414/9819:13
" 4114198 19:17

4/14/98 19:21
4/14/98 19:25
4/14/98 19:29
4/14/98 19:33
4/14/98 19:37
4/14/98 19:41
4/14/98 19:45
4/14/98 19:49
4/14/98 19:53
4/14/98 19:57
4/14/98 20:01
4/14/98 20:05
4/14/98 20:09
4/14/98 20:13
4/14/98 20:17
4/14/98 20:21
4/14/98 20:25
4/14/98 20:29
4/14/98 20:33
4/14/98 20:37
4/14/98 20:41
4]14/98 20:45
4/14/98 20:49
4/14/98 20:53
4/14/98 20:57
4/14/98 21:01
4/14/98 21:05
4/14/98 21:09
4/14/98 21:13
4/14/98 21:17

4/14/98 21:21°

4/14/98 21:25
4/14/98 21:29
4/14/98 21:33
4/14/98 21:37
4/14/98 21:41
4/14/98 21:45
4/14/98 21:49
4/14/98 21:53
4/14/98 21:57
4/14/98 22:01
4/14/98 22:05
4/14/98 22:09

24.293
23.916
23.556

23.42
23.445

23.434

23.428
23.417
23.427
23.453
23.421

23.43
23.357
23.345
22.012
20.115

18.21
16.297
14.373
12.441
10.539
8.6464

6.793
4.8617

- 2.9288

0.96128
-0.97167
-2.7595
-4.6695
-6.5215
-8.4485
-10.34
-12.266
-14.225
-16.214
-18.148
-20.046
-22.003
-23.901
-25.793
27.279
-27.695
-29.962
-30.522
-30.811
-30.904
-30.921
-31.009
-31.003

-4.365

-2.355
-0.61 .

0.04

. -0.14

-0.035

- 0.125
0.02
0.015
-0.48
-0.38
-7.09
-16.21
25675
-28.575
-28.71
-28.845
-28.79
-28.633
-28.24
-28.3865
-28.588
29.1586
-29.1669
-28.4415
-28.1539
-27.7492
-28.445
-28.3525
-28.7225
-28.8825
-29.37
-29.41
-29.105
-28.945
-28.765
-28.735
-26.38
-18.97
-20.845
-16.215
-15.58
4T
-1.995
-0.99
-0.495
-0.475
0.015
-0.025



4/15/98 0:13
4/15/98 0:17
4/15/98 0:21
4/15/98 0:25
4/15/98 0:29
- 4/15/98 0:33
4/15/98 0:37
4/15/98 0:41
4/15/98 0:45
4/15/98 0:49
4/15/98 0:53
4/15/98 0:57
4/15/98 1:01
4/15/98 1:05
4/15/98 1:09
4/15/98 1:13
4/15/98 1:17
4/15/98 1:21
4/15/98 1:25
4/15/98 1:29
4/15/98 1:33
4/15/98 1:37
4/15/98 1:41
4/15/98 1:45
4/15/98 1:49
4/15/98 1:53
4/15/98 1:57
4/15/98 2:01
4/15/98 2:05
4/15/98 2:09
4/15/98 2:13
4/15/98 2:17
4/15/98 2:21
4/15/98 2:25
4/15/98 2:29
4/15/98 2:33
. 4/15/98 2:37

4/15/98 2:41 -

4/15/98 2:45
4/15/98 2:49
4/15/98 2:53
4/15/98 2:57
4/15/98 3:01
4/15/98 3:05
4/15/98 3:09
4/15/98 3:13
4/15/98 3:17
4/15/98 3:21
4/15/98 3:25

-30.658

-30.68
-30.784
-30.724
-30.635

-30.644

-30.583

-30.615
-30.583

-30.638
-30.64
-30.651
-30.654
-30.658
-30.689
-30.674
-30.655
-30.687
-30.644
-30.672
-30.68
-30.642
-30.67
-30.726
-30.664
-29.663
-27.986
-26.154
-24.33
-22.487
-20.611
-18.762
-16.849
-14.926
-13.037
-11.12
-9.2384
-7.391
-5.481
-3.6015
-1.6863
0.17691
2.0757
3.9663
5.849
7.7491
0.6373
11.535
13.408

-0.33
0.225
0.7
0.705
- 041
'0.305
-0.275
-0.125
. =0.34
-0.08
-0.09
-0.19
-0.1
0.015
0.01

0.15

-0.085
0.035
0.01
0.01
-0.23
-0.11
5.035

13.7.

'22.55

26.665

27.495
27.715
27.84
28.19
28.425
28.625
28.645
28.438
28.23
28.195
28.1845

.28.5235 .

© 28.28955
28.386
28.263

28.36045
28.367
28.355

28.43
28.2045
28.2785
28.205
28.535
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4/14/98 22:13
4/14/98 22:17
4/14/98 22:21
4114198 22:25
4/14/98 22:29

4/14/9822:33

4/14/98 22:37
4/14/98 22:41
4/14/98 22:45
4/14/98 22:49
4/14/98 22:53
4/14/98 22:57
4/14/98 23:01
4/14/98 23:05
4/14/98 23:09
4/14/98 23:13
4/14/98 23:17

4/14/98 23:21 .

4/14/98 23:25
4/14/98 23:29
4/14/98 23:33
4/14/98 23:37
4/14/98 23:41

© 4/14/98 23:45
" 4/14/98 23:49

4/14/98 23:53
414198 23:57
4/15/98 0:01
4/15/98 0:05
4115198 0:09
4/15/98 0:13
4115198 0:17
411598 0:21
4115198 0:25
4/15/98 0:29
4/15/98 0:33
4115/98 0:37
4115/98 0:41
4/15/98 0:45
4115/98 0:49
4/15/98 0:53
4115198 0:57
4/15/98 1:01
4115/98 1:05
4/15/98 1:09
41598 1:13
4115198 1:17
411598 1:21
411598 1:25

-31.016
-31.006
-31.008
-31.066

-31.009-

-30.976
-30.985
-30.926
-30.948
-30.909
-30.912
-30.916
-30.925

-30.905

-30.929
-30.909
-30.914
-30.894
-30.918
-30.922
-30.926
-30.982
-30.944
-30.925

- -30.933

-30.918
-30.946
-30.927
-30.932
-30.912
-30.917
-31.033
-30.996
-30.982
-30.917
-30.926

.-30.888

-30.898
-30.889
-30.896
-30.922
-30.909
-30.913
-30.916
-30.925
-30.933

-30.89
-30.922
-30.903

-0.25°
-0.015
0.16
0.405
0.415
~0.14
10.38
0.07
0.16
-0.08
0.035

-0.065
0.08

-0.045 -
0.175
-0.045
-0.04
-0.16
-0.32
-0.11
0.005
0.245
0.125
-0.105
- 0.03
-0.065
0.17
0.05
-0.505
-0.42
-0.325
0.58
0.35
0.47
0.095
0.185
-0.04
-0.12
0.1
-0.085
0.03
-0.08
-0.1
0.13
0.015
0.15
0.2
-0.085
-0.105



4/15/98 3:29
4/15/98 3:33
4/15/98 3:37
4/15/98 3:41
4/15/98 3:45
4/15/98 3:49
4/15/98 3:53
4/15/98 3:57
4/15/98 4:01
4/15/98 4:05
4/15/98 4:09
4/15/98 4:13
4/15/98 4:17
4/15/98 4:21
4/15/98 4:25
4/15/98 4:29
4/15/98 4:33
4/15/98 4:37
4/15/98 4:41
4/15/98 4:45
4/15/98 4:49
4/15/98 4:53
4/15/98 4:57
4/15/98 5:01
4/15/98 5:05
4/15/98 5:09
4/15/98 5:13
4/15/98 5:17
4/15/98 5:21
4/15/98 5:25
4/15/98 5:29
4/15/98 5:33
4/15/98 5:37
4/15/98 5:41
4/15/98 5:45
4/15/98 5:49

4/15/98 5:53 -
4/15/98 5:57.

- 4/15/98 6:01
4/15/98 6:05
4/15/98 6:09
4/15/98 6:13
4/15/98 6:17
4/15/98 6:21
4/15/98 6:25
4/15/98 6:29
4/15/38 6:33
4/15/98 6:37
4/15/98 6:41

15.293
17.176
19.115
20.731

21.167

21.387

- 21.59

21.664
21.672
21.676
21.721

21.75
21.742
21.745
22.559
23.994
25.656
27.473
29.324
31.202

33.07
34.939
36.819

38.728
40.608°

42.5
44.39
46.28
48.16

50.053
51.964
53.826
55.679
57.588
59.103
60.652
61.454

61.39

60.795
60.547
60.422
60.352
60.336
60.316

. 60.292

60.332
60.309
60.329
60.329

27.19
10.955
11.36
4.295

2.485

1.425
0.43
0.285
0.39
0.33
0.12
4.045
11.26
19.555
24.57
26.65
27.73
27.985
28.075
28.085
28.29
28.345

28.405

28.31
28.36
28.3
28.315
28.42
28.33
28.13
28.12

26.385

24.865
19.33
11.435
0.715
-4.5635
-4.84
-2.215
-1.055
-0.53
-0.3
-0.02
-0.035
0.185
-0.015
0.025
-0.13
-0.085

DAT35
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4/15/98 1:29
4/15/98 1:33
4/15/98 1:.37
4/15/98 1:41
4/15/98 1:45

4/15/98 1:49

4/15/98 1:53
4/15/98 1:57
4/15/98 2:01
4/15/98 2:05
4/15/98 2:09
4/15/98 2:13
4/15/98 2:17
4/15/98 2:21
4/15/98 2:25
4/15/98 2:29
4/15/98 2:33
4/15/98 2:37
4/15/98 2:41
4/15/98 2:45
4/15/98 2:49
4/15/98 2:53
4/15/98 2:57

© 4/15/98 3:01
4/15/98 3:05 -

4/45/98 3:09
4/15/98 3:13
4/15/98 3:17
4/15/98 3:21
4/15/98 3:25
4/15/98 3:29
4/15/98 3:33
4/15/98 3:37
4/15/98 3:41
4/15/98 3:45
4/15/98 3:49

4/15/98 3:53 -

4/15/98 3:57
4/15/98 4:01
4/15/98 4.05
4/15/98 4:09
4/15/98 4:13
4/15/98 4:17
4/15/98 4:21
4/15/98 4:25
4/15/98 4:29
4/15/98 4:33
4/15/98 4:37
4/15/98 4:41

-30.93
-30.939
-30.924
-30.929

- -31.008

-30.922

- -29.78

-27.986
-26.131
-24.261
-22.418
-20.565
-18.671
-16.758
-14.836
-12.924
-11.008
-9.1046
-7.2355
-5.3262
-3.4474
-1.5548
0.37331
2.2495
-4,1394
6.0644
7.9422
9.851
11.769
13.662
15.546
17.449
19.408
20.564
20.833
21.054
21.194

21.227

21.2585

21.28
21.305
21.292
21.305
21.328
22.164
23.641
25.325
27.144
29.017

0.005
-0.345
0.01
5.745
15.11
23.955
27.595
27.84
27.83
27.95
28.3
28.645
28.735
28.75
28.657
28.4425
28.409
28.286
28.4035
28.49755
28.4845
28.471
28.45545
28.4635
28.558
28.523
28.599
28.475
28.4
28.73
25.09
16.92
8.23
3.15
1.97
1.005
0.43
0.39
0.185
0.125
0.115
4.36.
11.68
19.985
24.9
26.88
27.855
28.205
28.29



4/15/98 6:45
4/15/98 6:49
4/15/98 6:53
4/15/98 6:57
4/15/98 7:01

4/15/98 7:05

4/15/98 7:09
4/15/98 7:13
4/15/98 7:17
4/15/98 7:21
4/15/98 7:25
4/15/98 7:29
4/15/98 7:33
4/15/98 7:37
4/15/98 7:41
4/15/98 7:45
4/15/98 7:49
4/15/98 7:53
4/15/98 7:57
4/15/98 8:01
4/15/98 8:05
4/15/98 8:09
4/15/98 8:13

4/15/98 8:17 -

4/15/98 8:21
4/15/98 8:25
4/15/98 8:29
4/15/98 8:33
4/15/98 8:37
4/15/98 8:41
4/15/98 8:45
4/15/98 8:49
4/15/98 8:53
4/15/98 8:57
4/15/98 9:01
4/15/98 9:05

4/15/98 9:09 |

4/15/98 9:13
4/15/98 9:17
4/15/98 9:21
4/15/98 9:25
4/15/98 9:29
4/15/98 9:33
4/15/98 9:37
4/15/98 9:41
4/15/98 9:45
4/15/98 9:49
4/15/98 9:53
4/15/98 9:57

60.314
60.303
60.312
60.334
60.304
60.297
60.308
60.309
60.317
60.309
60.311

60.32
60.325
60.303
60.314
60.306

60.32
60.335
60.311
60.329
60.301
60.328
60.307
60.323
60.315
60.313
60.301
60.311
60.306

60.32
60.327
60.327
60.304

60.32
60.297
60.313

© 60.309

60.316
60.316
60.339
60.304
60.323
60.357
60.332
60.318
60.321
60.324
60.335
59.975

0.1
0.005
-0.075
-0.13

0.025
0.1

0.005
0.01
0.015
0.08
-0.04
-0.03
-0.095
0.085
0.105
0.025
0.045
-0.17
0.085
-0.11
0.11
-0.065

0.03

-0.11
-0.02
-0.035
0.095
0.08
0.105
-0.08
-0.035
-0.15
0.045
-0.055
0.095
0.015
0.15
-0.06
0.035
0.09
0.14
-0.025
-0.18
-0.04
0.085
.73
6.915
1343
-19.76
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4/15/98 4:45
4/15/98 4:49
4/15/98 4:53
4/15/98 4:57

- 4/15/98 5:01 -
4/15/98 5:056

4/15/98 5:09
4/15/98 5:13
4/15/98 5:17
4/15/98 5:21
4/15/98 5:25
4/15/98 5:29
4/15/98 5:33
4/15/98 5:37
4/15/98 5:41

'4/15/98 5:45

4/15/98 5:49
4/15/98 5:53
4/15/98 5:57
4/15/98 6:01
4/15/98 6:05
4/15/98 6:09
4/15/98 6:13

~ 4/15/98 6:17

4/15/98 6:21
4/15/98 6:25
4/15/98 6:29
4/15/98 6:33
4/15/98 6:37
4/15/98 6:41
4/15/98 6:45
4/15/98 6:49
4/15/98 6:53
4/15/98 6:57
4/15/98 7:01
4/15/98 7:05
4/15/98 7:09
4/15/98 7:13
4/15/98 7:17
4/15/98 7:21
4/15/98 7:25
4/15/98 7:29
4/15/98 7:33
4/15/98 7:37
4/15/98 7:41
4/15/98 7:45
4/15/98 7:49
4/15/98 7:53

4/15/98 7:57

30.896
32.785
34.675
36.576
38.487

" 40.367 -

42.28

.44.151

46.082

47.982

49.856
51.787
53.709
55.621
57.549
59.103
60.748
61.454
61.332
60.602
60.373
60.248
60.197

- 60.162

60.162
60.137
60.158
60.136
60.156
60.155
60.121
60.168
60.138
60.121
60.111
60.142

60.115 .

60.135
60.124
60.116
60.118
60.107
60.093

60.09
60.082
60.074
60.108
60.084
60.098

28.4
28.51
28.46
28.52
28.32

28.575
28.51
28.525
28.525
28.635
28.825
28.81
26.97
25.635
19.525
11.145
-0.73
-5.405
-5.42
-2.025
-1.055
-0.43

-0.3
-0.02
-0.13
0.095

-0.015
-0.075

0.06
-0.085

-0.285
0.02
-0.03
0.12
-0.09
0.005
-0.085
-0.085
-0.115
-0.14
-0.125
-0.095
0.09
0.01
0.12
-0.055
0.025
-0.106



4/15/98 10:01
4/15/98 10:05
4/15/98 10:09
4/15/98 10:13
" 4/15/98 10:17
- . 4/15/98.10:21
4/15/98 10:25
4/15/98 10:29
4/15/98 10:33
4/15/98 10:37
4/15/98 10:41
4/15/98 10:45
4/15/98 10:49
4/15/98 10:53
4/15/98 10:57
4/15/98 11:01
4/15/98 11:05
4/15/98 11:09
4/15/98 11:13
4/15/98 11:17
4/15/98 11:21
4/15/98 11:25

4/15/98 11:29

4/15/98 11:33
4/15/98 11:37
4/15/98 11:41
4/15/98 11:45
4/15/98 11:49
4/15/98 11:53
4/15/98 11:57
4/15/98 12:01
4/15/98 12:05
4/15/98 12:09
4/15/98 12:13
4/15/98 12:17
4/15/98 12:21
4/15/98 12:25
4/15/98 12:29
4/15/98 12:33
4/15/98 12:37
4/15/98 12:41
4/15/98 12:45
4/15/98 12:49
4/15/98 12:53
4/15/98 12:57
4/15/98 13:01
4/15/98 13:05
4/15/98 13:09
4/15/98 13:13

58.941

57.649
56.023
55.243
54.685
54.243
53.863
53.522
53.239
52.977
52.693
52.445
52.197
51.988
51.759
50.981
50.689
50.382
50.074
50.085
50.119
50.094
50.329

49.73

- 48.617

4428
43.246
43.248

42.55
42.351
41.489
39.913
38.244
36.428
34.578
32.688

- 30.751
128.805

26.873
25.737
24.125
23.412
23.082
22.731
22.478
22.351
22.306
22.282
22.286

-18.49
-14.82
-8.9
-6.9

. -5.815

- -5.02
-4.43
-4.145
-3.97
3.9
-3.525
-3.43
-6.08
-6.495
-6.885
-4.535
-3.02
-1.315
0.1
1.22
-1.945
-7.385
-30.245

3242

-26.845
-8.65
-4.475
-8.795
-13.185
-20.535
-25.305
-26.675
-27.78
-28.385
-28.865
-29.075
-25.07
-23.4
-17.305
-13.275
-6.97
-4.67
-3.655
-2.125
-0.98
-0.325
-0.305
0.04
-0.29
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4/15/98 8:01
4/15/98 8:05
4/15/98 8:09
4/15/98 8:13

4/15/98 8:17,
4/15/98 8:21

4/15/98 8:25
4/15/98 8:29
4/15/98 8:33
4/15/98 8:37
4/15/98 8:41
4/15/98 8:45
4/15/98 8:49
4/15/98 8:53
4/15/98 8:57
4/15/98 9:01
4/15/98 9:05
4/15/98 9:09
4/15/98 9:13
4/15/98 9:17
4/15/98 9:21
4/15/98 9:25
4/15/98 9:29
4/15/98 9:33
4/15/98 9:37
4/15/98 9:41
4/15/98 9:45
4/15/98 9:49
4/15/98 9:53
4/15/98 9:57
4/15/98 10:01
4/15/98 10:05
4/15/98 10:09
4/15/98 10:13
4/15/98 10:17
4/15/98 10:21
4/15/98 10:25
4/15/98 10:29
4/15/98 10:33
4/15/98 10:37
4/15/98 10:41
4/15/98 10:45
4/15/98 10:49
4/15/98 10:53
4/15/98 10:57
4/15/98 11:01
4/15/98 11:05
4/15/98 11:09
4/15/98 11:13

60.097
60.089
60.077
60.056
60.072

- 60.103

60.101
60.107
60.079
60.093
60.088
60.095
60.095
60.092
60.107
60.104
60.081
60.116
60.084
60.104
60.088
60.072
60.072
60.067
60.061
60.106

60.07
60.073
60.064
59.569

58.34
56.697
54.834
52.977

51.16
49.258

47373
45.938 -

44.618
44173
43.984
43.871

43.32
42.908
42.835
41.723
40.104
38.343
36.535

-0.205
-0.085
0.13
0.225
0.175
-0.12

004

-0.095
0.08
0.01
0.02
0.06

'0.045
-0.055
0.045
-0.1
0.115
-0.14
-0.06
-0.16
-0.105
-0.055
0.17

- 0.015
' 0.06
-0.21
-2.505
-8.665

-16.835

-23.675

-26.815

-27.685

-27.88
-28.02
-26.11
-23.2
-16

-3.735
-4.265

-5.38

-5.18
-7.985
-14.02
-22.46

-256.94 .

-22.54
-22.68
-16.92

-9.77

.




4/15/98 13:17

4/15/98 13:21
4/15/98 13:25
4/15/98 13:29
. 4/15/98 13:33
4/15/98 13:37
4/15/98 13:41
4/15/98 13:45
4/15/98 13:49
4/15/98 13:53
4/15/98 13:57
4/15/98 14:01
4/15/98 14:05
4/15/98 14:09
4/15/98 14:13
4/15/98 14:17
4/15/98 14:21
4/15/98 14:25
4/15/98 14:29
4/15/98 14:33
4/15/98 14:37
4/15/98 14:41
4/15/98 14:45
4/15/98 14:49
4/15/98 14:53
4/15/98 14:57
4/15/98 15:01
4/15/98 15:05
4/15/98 15:09
4/15/98 15:13
4/15/98 15:17
4/15/98 15:21
4/15/98 15:25
4/15/98 15:29
4/15/98 15:33
4/15/98 15:37

4/15/98 15:41°
4/15/98 15:45 -

4115/98 15:49
4/15/98 15:53
4115/98 15:57
4/15/98 16:01
4/15/98 16:05
4/15/98 16:09
4/15/98 16:13
4/15/98 16:17
4/15/98 16:21
4/15/98 16:25
4/15/98 16:29

22.245

22.29
22.228
22.249

22.232

- 22.839
22.78
22.684
22.605
23.189
23.413
23.468
21.115
19.067
16.997
15.072
13.696
13.161
11.5
9.7523
7.8843
6.0304
4.1868
2.3181
0.42377
-1.4388
-3.3273
-5.2185
-6.5481
-8.5715
-10.739
-12.745
-14.689
-16.651
-18.553
-20.193
-21.51
-23.121
-24.335
-25.092
-27.927
-28.859
-29.32
-29.692
-29.614
-29.626
-29.577
-29.599
-29.608

0.02

-0.29

3.055
2.655

- 2.26
.17
2.045
3.645
4.315
-10.37
21.73
-32.355
-30.215
-26.855
19.18
-17.86
-19.7185
-26.3835
27.348
-27.8275
-27.831
-28.0332
-28.128

-28.227

-28.2114
-25.5465
-26.221
-27.6025
-30.9845
-30.5875
-29.56
-29.04
-27.52
-24.295
-22.84
-20.71
-17.91

-24.03 -

-22.62
-21.14
-8.825
-3.775

-1.53

0.575
0.075
0.09
-0.08
-0.255
-0.225
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4/15/98 11:17
4/15/98 11:21
4/15/98 11:25
4/15/98 11:29
4/15/98 11:33

4/15/98 11:37 .

4/15/98 11:41
4/15/98 11:45

4/15/98 11:49

4/15/98 11:53

4/15/98 11:57

4/15/98 12:01
4/15/98 12:05
4/15/98 12:09
4/15/98 12:13
4/15/98 12:17
4/15/98 12:21
4/15/98 12:25
4/15/98 12:29
4/15/98 12:33
4/15/98 12:37
4/15/98 12:41
4/15/98 12:45

 4/15/98 12:49
4/15/98 12:53

4/15/98 12:57
4/15/98 13:01
4/15/98 13:05
4/15/98 13:09
4/15/98 13:13
4/15/98 13:17
4/15/98 13:21
4/15/98 13:25
4/15/98 13:29
4/15/98 13:33
4/15/98 13:37

- 4/15/98 13:41 .

4/15/98 13:45
4/15/98 13:49
4/15/98 13:53
4/15/98 13:57
4/15/98 14:01
4/15/98 14:05
4/15/98 14:09
4/15/98 14:13
4/15/98 14:17
4/15/98 14:21
4/15/98 14:25
4/15/98 14:29

35.596
33.807
33.151
32.844
32.713
32.623
31.607
30.057
28.378
26.506
25.537
23.734
22.953

22.62
22.453
22.362

22.32
22.299
22.299
22.278
22.297
22.299
22.291
22.251
22.273
22.291
22.268
22.285
22.303
22.307
22.265

22.29

22.29
22.291
22.232
21.882
21.345

21.103 -

21.002
21.067
21.125
20.075
18.461
16.737
14.868

13.91
12.083
10.716
8.8961

-13.76°
-5.47
-2.64

-6.185

1328
21225
-25.505
226
23.22
-17.765
-14.585
-6.405
-2.955
1.5
0.77

-0.315
-0.21
-0.01

0
0.065
-0.23
-0.13
0
0.085
0.06
0.06
0.195
-0.1
-0.065
-0.085
0.13
-0.29
-2.04
4.73
-5.645
4.4
-1.39
AT

-4.635

-13.03

21.94

-26.035
-22.755
2327
-20.76
-25.0695
-25.474
-28.145
-28.2645



4/15/98 18:33
4/15/98 16:37
4/15/98 16:41
4/15/98 16:45
4/15/98 16:49

4/15/98 16:53

4/15/98 16:57
4/15/98 17:01
4/15/98 17:05
4/15/98 17:09
4/15/98 17:13
4/15/98 17:17
4/15/98 17:21
4/15/98 17:25
4/15/98 17:29
4/15/98 17:33
4/15/98 17:37
4/15/98 17:41
4/15/98 17:45
4/15/98 17:49
4/15/98 17:53
4/15/98 17:57
4/15/98 18:01

~ 4/15/98 18:05

4/15/98 18:09
4/15/98 18:13
4/15/98 18:17
4/15/98 18:21
4/15/98 18:25
4/15/98 18:29
4/15/98 18:33
4/15/98 18:37
4/15/98 18:41
4/15/98 18:45
4/15/98 18:49
4/15/98 18:53

- 4/15/98 18:57

4/15/98 19:01
4/15/98 19:05
4/15/98 19:09
4/15/98 19:13
4/15/98 19:17
4/15/98 19:21
4/15/98 19:25
4/15/98 19:29
4/15/98 19:33
4/15/98 19:37
4/15/98 19:41
4/15/98 19:45

-29.5693

-29.65
-29.653
-29.633

-29.641
. 29.649

-29.676
-29.665
-29.678
-29.691
-29.685
-29.683
-28.705
-29.745
-29.714
-29.691
-29.667
-29.661
-29.675
-29.665
-29.674
-29.664
-29.711
-29.676
-29.669
-29.704
-29.674
-29.687
-29.708

-29.708

-29.681
-29.678
-28.929
-29.758
-29.696
-29.634

-29.615
29614

-29.61
-29.625
-29.545
-29.603
-29.566
-29.581
-298.568
-29.582
-29.597
-29.616
-29.635

-0.2

- 0.045

0.02
-0.215

- .-0.12

-0.145
-0.075
-0.1
-0.025
-0.07
-0.3
-0.155
0.07
0.39
0.265
0.08
0.01
-0.065
0.055
-0.23
-0.01
-0.025
0.035
0.01
-0.09
-0.02
-0.17
0.03
0.15
-1.105
-0.385
-0.09
1.475
0.715
0.41
0.12

-0.05
0.345

0.035
0.295
-0.18
0.175
-0.08
-0.08
-0.24
-0.265
-0.19
-0.8
-0.14
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4/15/98 14:33
4/15/98 14:37
4/15/98 14:41

-4/15/98 14:45
4/15/98 14:49
4/15/98 14:53

4/15/98 14:57
4/15/98 15:01
4/15/98 15:05
4/15/98 15:09
4/15/98 15:13
4/15/98 15:17
4/15/98 15:21
4/15/98 15:25
4/15/98 15:29
4/15/98 15:33
4/15/98 15:37
4/15/98 15:41
4/15/98 15:45
4/15/98 15:49
4/15/98 15:53

4/15/98 15:57
_4/15/98 16:01
- 4/15/98 16:05
- 4/15/98 16:09

4/15/98 16:13
4/15/98 16:17
4/15/98 16:21
4/15/98 16:25
4/15/98 16:29
4/15/98 16:33
4/15/98 16:37
4/15/98 16:41
4/15/98 16:45
4/15/98 16:49
4/15/98 16:53
4/15/98 16:57

" 4/15/98 17:01

4/15/98 17:05
4/15/98 17:09
4/15/98 17:13
4/15/98 17:17
4/15/98 17:21
4/15/98 17:25
4/15/98 17:29
4/15/98 17:33
4/15/98 17:37
4/15/98 17:41
4/15/98 17:45

6.9882

5.087
3.2432
1.3443

- -0.47097

-2.3555

- -4.2962

-6.2859
-8.079
-9.976

-11.881

-13.817

-15.839

-17.729

-19.568
-21.53

-23.459

-25.412

-26.248

-27.985

-29.217

-29.636
-29.82

-29.907.

-30.115
-30.013
-30.001
-30.023
-29.927
-29.936
-29.921
-29.908
-29.911
-29.914
-29.922

-29.93
-29.958

. -29.876. .
-29.913

-29.925
-29.943
-29.918
-29.916

-29.98
-29.925
-29.949
-29.901
-29.943
-29.933

-28.2195
-27.7899
-27.9935
-28.2025
-29.0747
-28.6175

- 28.399

-27.9755
-28.69
-29.315 -
-29.24
-28.755.
-28.455
-28.65
-29.22
-23.59
-22.63°
-19.025
-16.94
-9.175
-3.45
-2.395
-0.965
-0.47
0.46
0.43
0.325
0.51
0.095
0.125
0.035
-0.07
-0.095
-0.22
0.23
0.085
0.165
-0.335
-0.025
0.045
-0.185
-0.035
-0.165
0.395
-0.09
0.08
-0.11
-0.065
0.055



4/15/98 19:49
4/15/98 19:53
4/15/98 19:57
4/15/98 20:01

-4/15/98 20:05

4/15/98 20:09
4/15/98 20:13
4/15/98 20:17
4/15/98 20:21

4/15/98 20:25

4/15/98 20:29
4/15/98 20:33
4/15/98 20:37
4/15/98 20:41
4/15/98 20:45
4/15/98 20:49
4/15/98 20:53
4/15/98 20:57
4/15/98 21:01
4/15/98 21:05
4/15/98 21:09
4/15/98 21:13

4/15/98 21:17

4/15/98 21:21
4/15/98 21:25
4/15/98 21:29
4/15/98 21:33

4/15/98 21:37

4/15/98 21:41
4/15/98 21:45
4/15/98 21:49
4/15/98 21:53
4/15/98 21:57
4/15/98 22:01
4/15/98 22:05
4/15/98 22:09
4/15/98 22:13
4/15/98 22:17
4/15/98 22:21
4/15/98 22:25
4/15/98 22:29
4/15/98 22:33
4/15/98 22:37
4/15/98 22:41
4/15/98 22:45
4/15/98 22:49
4/15/98 22:53
4/15/98 22:57
4/15/98 23:01

-29.635
-29.776
-29.663
-29.648

-29.653 .

-28.435
-26.592
-24.753
22.854
-20.982
-19.069
-17.214
-15.273
-13.413
-11.534
-9.6723
7.7741
-5.8858
-4.0085

21328
-0.24397
1.654
3.5435

5.4502 -

7.3272
9.2216
11,125
13.025
14.896
16.805
18.702
20.592
22.346
23.185
23.284
23.497

23.522

22.921
22.817
22.734
22.723
22.705
22.705
23.277
24,726
26.381
28.216
30.027

31.89

-0.065
0.615
6.14
156.28

245 -

27.905
28.05
28.42

28.2

28.545

28.28

28.4
28.0035
28.1945
28.241
28.319
28.2065
28.20915
28.3125
28.3815
28.47085
28.366
28.3905
28.374
28.489
28.372
284
28.385
28.48
27.705
22.265

13.46

5.755

1.835

-1.815
-3.4
-3.94
-0.99
-0.56
-0.145
2.77
10.105
18.38
24.695
26.505
27.545
27.625
28.015
28.095
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4/15/98 17:49
4/15/98 17:53
4/15/98 17:57
4/15/98 18:01

- 4/15/98 18:05
4/15/98 18:09 -

4/15/98 18:13
4/15/98 18:17
4/15/98 18:21
4/15/98 18:25
4/15/98 18:29
4/15/98 18:33
4/15/98 18:37
4/15/98 18:41
4/15/98 18:45
4/15/98 18:49
4/15/98 18:53
4/15/98 18:57
4/15/98 19:01
4/15/98 19:05
4/15/98 19:09
4/15/98 19:13

4/15/98 19:17

4/15/98 19:21
4/15/98 19:25
4/15/98 19:29
4/15/98 19:33
4/15/98 19:37
4/15/98 19:41
4/15/98 19:45
4/15/98 19:49
4/15/98 19:53
4/15/98 19:57
4/15/98 20:01
4/15/98 20:05
4/15/98 20:09

4/15/9820:13
- 4/15/98 20:17

4/15/98 20:21
4/15/98 20:25
4/15/98 20:29
4/15/98 20:33
4/15/98 20:37
4/15/98 20:41
4/15/98 20:45
4/15/98 20:49
4/15/98 20:53
4/15/98 20:57
4/15/98 21:01

-29.923
-29.956
-29.922
-29.969
-29.957

-29.95 -

-29.962
-29.979
-29.968
-29.966
-29.989
-29.963
-30.007
-30.258

-30.11
-30.072

- -30.009

-29.967
-29.943
-29.962

-30
-29.991

-29.908

-29.941
-30.003
-29.896
-29.934
-29.949
-29.921

-29.94

-29.94
-30.081
-30.039

-29.93
-29.911
-28.552

-26.685

-24.777
-22.923
-21.051
-19.114
-17.214
-15.318
-13.503
-11.679
-9.6723
~71.7741
-5.8858
-3.9864

023
-0.005
-0.14
0.035
-0.11
- 20.09
-0.02
-0.05
0.025
-0.205
-1.345
-0.735
-0.325
1.245
0.715
0.645
0.235
-0.165
-0.24
0.27
0.295
-0.06
0.06 .
0.035
027
-0.125
-0.03
0.045
-0.8
-0.495
0.05
0.85
7.435
16.225
25.67
28.145
28.17
28.315
28.545
28.665
28.055
28.175
28.2285
28.6445
' 28.466
28.4295
28.5355
28.64605
28.528



4/15/98 23:05
4/15/98 23:09
4/15/98 23:13
4/15/98 23:17
4/15/98 23:21

4/15/98 23:25

4/15/98 23:29
4/15/98 23:33
4/15/98 23:37
4/15/98 23:41
4/15/98 23:45
4/15/98 23:49
4/15/98 23:53
4/15/98 23:57
4/16/98 0:01
4/16/98 0:05
4/16/98 0:09
4/16/98 0:13
4/16/98 0:17
4/16/98 0:21
4/16/98 0:25
4/16/98 0:29
4/16/98 0:33
4/16/98 0:37
4/16/98 0:41
4/16/98 0:45
4/16/98 0:49
4/16/98 0:53
4/16/98 0:57
4/16/98 1:01
4/16/98 1:05
4/16/98 1:09
4/16/98 1:13
4/16/98 1:17
4/16/98 1:21
4/16/98 1:25
4/16/98 1:29
4/16/98 1:33
4/16/98 1:37
4/16/98 1:41
4/16/98 1:45
4/16/98 1:49
4/16/98 1:53
4/16/98 1:57
4/16/98 2:01
4/16/98 2:05
4/16/98 2:09
4/16/98 2:13
4/16/98 2:17

33.741

35.63
37.509
39.401
41.291

- 43.187

45.061
46.945
48.847
50.736
52.615
54.453
56.225
57.9
59.048
590.634
59.938
60.089
60.166
60.204
60.23
60.237
60.256
60.275
60.291
60.268
60.308
60.284
60.282
60.286
60.25
60.255
60.298
60.3
60.277
60.273
60.269
60.288
60.272
60.272
60.31
60.295
60.275
60.272
60.291
60.263
60.264
60.25
60.269

28.3
28.305
28.39
28.3

28.27

283

1 28.375

28.35
28.03
27.445
26.425
22.975
17.045
10.19
5.205
2.66
1.33
0.705
0.355
0.26
0.225
0.27
0.06

0.165
-0.035

0.07
-0.11
-0.17

-0.135

0.06

0.25

0.11

-0.125
-0.155

0.055
-0.005

0.015 -
0.11,

0.115
0.015
-0.19
-0.02
-0.06
-0.04
-0.205
0.03
0.125
0.18
0.085
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4/15/98 21:05
4/15/98 21:09
4/15/98 21:13
4/15/98 21:17
4/15/98 21:21
4/15/98'21:25
4/15/98 21:29
4/15/98 21:33
4/15/98 21:37
4/15/98 21:41
4/15/98 21:45
4/15/98 21:49
4/15/98 21:53
4/15/98 21:57
4/15/98 22:01
4/15/98 22:05
4/15/98 22:09
4/15/98 22:13
4/15/98 22:17
4/15/98 22:21
4/15/98 22:25
4/15/98 22:29
4/15/98 22:33
4/15/98 22:37
4/15/98 22:41
4/15/98 22:45
4/15/98 22:49
4/15/98 22:53
4/15/98 22:57
4/15/98 23:01
4/15/98 23:05
4/15/98 23:09
4/15/98 23:13
4/15/98 23:17
4/15/98 23:21
4/15/98 23:25

4/15/98 23:29

4/15/98 23:33
4/15/98 23:37
4/15/98 23:41
4/15/98 23.45
4/15/98 23:49
4/15/98 2353
4/15/98 23:57
4/16/98 0:01
4/16/98 0:05
4/16/98 0:09
4/16/98 0:13
4/16/98 0:17

-2.067
-0.15658
1.7192
3.6517

. 5.5364
- 74131,
9.3499

11.253
13.131
15.044

16.952

18.828

20.78

22.387
22.719
22.973
23.082
23.149
23.191
23.191
23.191
23.221
23.183
23.245

'24.086
25.594
27.329

29.16
31.029
32.908
34.797
36.682
38.577
40.464

42.39
44.283
46.193
48.072

49.97
51.895
53.809

55.74
57.255
58.773
59.416

59.73
59.842
59.915
59.934

28.5935
28.46495
28.4695
28.491

- 28.583

28.5895.

28.4705
28.495
28.485

28.68

27175 .

19.455
10.965
3.475
2.15
1.09
0.545
0.21
0.15
-0.04
0.27
4.325
12.055
20.42
25.37
27.175
27.895
28.185
28.265
28.345
28.335
28.54
28.53
28.645
28.41
28.435

28.51 -

1 28.685
28.85
26.8
24.82
18.38
12.375
5.345
2.495
1.02
0.65
0.32
0.26



4/16/98 2:21
4/16/98 2:25
4/16/98 2:29
4/16/98 2:33

4/16/98 2:37 .

 4/16/98 2:41
4/16/98 2:45
4/16/98 2:49
4/16/98 2:53
4/16/98 2:57
4/16/98 3:01
4/16/98 3:05
4/16/98 3:09
4/16/98 3:13
4/16/98 3:17
4/16/98 3:21
4/16/98 3:25
4/16/98 3:29
4/16/98 3:33
4/16/98 3:37
4/16/98 3:41
4/16/98 3:45
4/16/98 3:49
4/16/98 3:53
4/16/98 3:57
4/16/98 4:01
4/16/98 4:05
4/16/98 4:09
4/16/98 4:13
4/16/98 4:17
4/16/98 4:21
4/16/98 4:25
4/16/98 4:29
4/16/98 4:33
4/16/98 4:37
4/16/98 4:41
4/16/98 4:45

4/16/98 4:49 .

4/16/98 4:53
4/16/98 4:57
4/16/98 5:01
4/16/98 5:05
4/16/98 5:09
4/16/98 5:13
4/16/98 5:17
4/16/98 5:21
4/16/98 5:25
4/16/98 5:29
4/16/98 5:33

60.289
60.286
60.286
60.271
- 60.29

60.29

60.315

60.271

60.27
60.289
60.292
60.311
60.315

60.29

60.291

60.264
60.266
60.248
60.288
60.324
60.301
60.284

60.307 .

60.282

60.281 -

60.295
60.272

60.292

60.279
59.173
57.364
55.476
53.581

51.64
49.726
47.776

- 45,862

43.962
42.055
40.161
38.264
36.347
34.424
32.513
30.595
28.686
26.766
24.864
22.935

-0.09
0.02
0.02
0.22

-0.095
0.1
-0.13
0.105
0.205
0.13

-0.01

0.1

-0.255
-0.12
-0.215
0.12
0.29
0.265
-0.02
-0.085
-0.095
-0.015
-0.06
-0.05
0.055
-0.08
-5.495
-14.64
-24.015
-27.96
-28.62
-28.75
-29.025
-28.89
-28.82
-28.605
-28.505
- 28.49
-28.54
-28.685
-28.755
-28.76
-28.69
-28.735
-28.655
-28.755
-28.71
-28.835
-28.67
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4/16/98 0:21
4/16/98 0:25
4/16/98 0:29
4/16/98 0:33
4/16/98 0:37

4/16/98 0:41
4/16/98 0:45

4/16/98 0:49
4/16/98 0:53
4/16/98 0:57
4/16/98 1:01
4/16/98 1:05
4/16/98 1:.09
4/16/98 1:13
4/16/98 1:17
4/16/98 1:21
4/16/98 1:25
4/16/98 1:29
4/16/98 1:33
4/16/98 1:37
4/16/98 1:41
4/16/98 1:45
4/16/98 1:49

" 4/16/98 1:53
" 4/16/98 1:57

4/16/98 2:01
4/16/98 2:05
4/16/98 2:09
4/16/98 2:13
4/16/98 2:17
4/16/98 2:21
4/16/98 2:25
4/16/98 2:29
4/16/98 2:33
4/16/98 2:37
4/16/98 2:41
4/16/98 2:45
4/16/98 2:49
4/16/98 2:53
4/16/98 2:57
4/16/98 3:01
4/16/98 3:05
4/16/98 3:09
4/16/98 3:13
4/16/98 3:17
4/16/98 3:21
4/16/98 3:25
4/16/98 3:29
4/16/98 3:33

59.972
59.979
50.986
59.986
59.986

59.982
160.017

60.018
59.994
60.011

60.034 -

59.999

60.004-

60.008

59.991

60.026
60.002
60.018
59.998
60.002
60.021
60.001
60.024
60.005

© 60.001

60.001
59.993
60.013
59.998
59.999
59.999
60.016
60.016

60

60
59.981

- 60.006

60.001
60
59.98
60.022
60.002
60.005
59.981
60.001
59.994
59.996
59.997
59.998

0.07
0.035
-0.02
0.155

0.16

0.06

- -0.03

0.08
0.025
-0.035
-0.13
-0.04
0.11
-0.03
0.135
-0.14

0.015
0.015
0.1
-0.08

-0.115

- -0.06

0.06
-0.015
0.03
-0.07
0.09
0.085
0.005
-0.08
0.175.
0.03
0.005
0.095
-0.13
0.105
0.01
0.125
-0.205
-0.005
-0.055
0.075
-0.02
0.02
-0.005
-0.025
-0.02



4/16/98 5:37
4/16/98 5:41
4/16/98 5:45
4/16/98 5:49
4/16/98 5:53
4/16/98 5:57
4/16/98 6:01
4/16/98 6:05
4/16/98 6:09
4/16/98 6:13
4/16/98 6:17
4/16/98 6:21
4/16/98 6:25
4/16/98 6:29
4/16/98 6:33
4/16/98 6:37
4/16/98 6:41
4/16/98 6:45
4/16/98 6:49
4/16/98 6:53
4/16/98 6:57
4/16/98 7:01

4/16/98 7:05.
4/16/98 7.09 -
4/16/98 7:13°

4/16/98 7:17
4/16/98 7:21

4/16/98 7:25.

4/16/98 7:29
4/16/98 7:33
4/16/98 7:37
4/16/98 7:41
4/16/98 7:45
4/16/98 7:49
4/16/98 7:53
4/16/98 7:57
- 4/16/98 8:01

4/16/98 8:05

4/16/98 8:09
4/16/98 8:13
4/16/98 8:17
4/16/98 8:21
4/16/98 8:25
4/16/98 8:29
4/16/98 8:33
4/16/98 8:37
4/16/98 8:41
4/16/98 8:45
4/16/98 8:49

21.024

19.097

17.201
15.297
13.381

11.478

9.5692
7.6561
5.7521
3.8359
1.9426

0.050474

-1.8746
-3.7859
-5.6696
-7.5822
-9.4962
-11.396
-13.282

-15.19
-17.134
-19.022
-20.938
-22.891
24762
26.673
-26.726

-29.11
-29.932
-30.333
-30.513

-30.61
-30.671
-30.677
-30.722
-30.673
-30.369
-30.066
-30.158
-30.434
-30.556
-30.622
-30.604

-30.61
-30.603
-30.648
-30.645
-30.615

-30.58

-28.635

-28.58
-28.615
-28.639

-28.6245 °
-28.6295

-28.6665
-28.5675
-28.5081
-28.5525
-28.6425
-28.6004
-28.538
-28.5515
-28.632
-28.499
-28.469
-28.69
-28.7
-28.74
-28.785
-28.7
-28.675

-19.175

- 21.74
-16.295
-18.035
-7.015
-3.39
-1.69
-0.82
-0.56
-0.01
1.54
3.28
2.575

- -0.325
-2.45
-2.32
-0.85
-0.27
0.095
-0.22
-0.175
-0.06
0.34
0.36
0.16
-0.13
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4/16/98 3:37
4/16/98 3:41
4/16/98 3:45
4/16/98 3:49
4/16/98 3:53

4116198 3:57
4/16/98 4:01

4/16/98 4:05
4/16/98 4:09
4/16/98 4:13
4/16/98 4:17
4/16/98 4:21
4/16/98 4:25
4/16/98 4:29
4/16/98 4:33
4/16/98 4:37
4/16/98 4:41
4/16/98 4:45
4/16/98 4:49
4/16/98 4:53
4/16/98 4:57
4/16/98 5:01
4/16/98 5:05

' 4/16/98 5:09
' 4/16/98 5:13

4/16/98 5:17
4/16/98 5:21
4/16/98 5:25
4/16/98 5:29
4/16/98 5:33
4/16/98 5:37
4/16/98 5:41
4/16/98 5:45
4/16/98 5:49
4/16/98 5:53
4/16/98 5:57

~ 4/16/98 6:01
4/16/98 6:05

4/16/98 6:09
4/16/98 6:13
4/16/98 6:17
4/16/98 6:21
4/16/98 6:25
4/16/98 6:29
4/16/98 6:33
4/16/98 6:37
4/16/98 6:41
4/16/98 6:45
4/16/98 6:49

59.995
59.992
59.994
60.017
59.992

60.01:

59.967

© 60.001

60.002
60.028
59.115
57.345
55.398
53.405
51.463
49.529
47.637
45.743
43.842
41.935

40
38.103
36.165
34.281

32.35°

30.472
28.563
26.622
24.719
22.811
20.899
18.992
17.054
15.149
13.254
11.329
9.441
7.4629
5.5366
3.6194
1.7252
-0.2116
-2.072
-4.0283
-5.9352
-7.8712
-9.7865
-11.665
-13.575

0.11"

0

0.08
-0.25

- 0.045
- -0.04
0.305
-4.43
-13.285
-23.15
-28.55
-29.41
-29.345
-28.84
-28.6
-28.435
-28.51
-28.715
-28.695
-28.85
-28.595
-28.765
-28.465
-28.59
-28.64
-28.765
-28.76
-28.615
-28.635
-28.785
-28.75
-28.69
-28.625
-28.54
-28.9555
-28.962
-29.108
-28.6885
-28.741
-28.457
-28.7675
-28.618
-28.996
-28.791
-28.649
-28.519
-28.4875
-28.48
-28.495



4/16/98 8:53
4/16/98 8:57
4/16/98 9:01
4/16/98 9:05

4/16/98 9:09
4/16/98 9:13
4/16/98 9:17
4/16/98 9:21
4/16/98 9:25
4/16/98 9:29
4/16/98 9:33
4/16/98 9:37
4/16/98 9:41
4/16/98 9:45
4/16/98 9:49
4/16/98 9:53
4/16/98 9:57

4/16/98 10:01

4/16/98 10:05

4/16/98 10:09

4/16/98 10:13

4/16/98 10:17

4/16/98 10:21

4/16/98 10:25

4/16/98 10:29

4/16/98 10:33

4/16/98 10:37

4/16/98 10:41

4/16/98 10:45

4/16/98 10:49

4/16/98 10:53

4/16/98 10:57

4/16/98 11:01

4/16/98 11:05

4/16/98 11:09

4/16/98 11:13

4/16/98 11:17

4/16/98 11:21
4/16/98 11:25
4/16/98 11:29
4/16/98 11:33
4/16/98 11:37
4/16/98 11:41
4/16/98 11:45
4/16/98 11:49
4/16/98 11:53
4/16/98 11:57
4/16/98 12:01
4/16/98 12:05

-30.573
-30.583
-30.606
-30.609

:30.62 -
. -30.626
-30.614

-30.653
-30.662
-30.683
-30.684
-30.642
-30.675
-30.661
-30.646
-30.679
-30.683
-30.645
-30.744
-30.682
-30.663
-30.667
-30.913
-30.734

-30.66
-30.673
-30.635
-30.689
-30.613
-30.605

-30.62
-30.612
-30.604
-30.619
-30.617
-30.635
-30.609
-30.635
-30.669
-30.661
-30.652
-30.977
-30.174
-28.927
-27.264

-25.46
-23.613
-21.329
-19.796

-0.18
-0.185
-0.1
-0.025

- -0.165

-0.18

-0.345

-0.155
0.1
0.04
0.115
-0.02
-0.02
-0.11
0.005
-0.325
0.005
-0.09
0.385
-1.155
-0.355
0.035
1.2
0.495

- -0.145

0.3
0.15
0.345
0.005
0.005
0.005
-0.025
-0.1585
0.05
-0.09
-0.17
-0.26

-0.085 -

-1.54
2.435
8.625

18.565
23.57
26.57

29.675
28.32

21.015

11.525
10.35
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4/16/98 6:53
4/16/98 6:57
4/16/98 7:01
4/16/98 7:05
-4/16/98 7:09

4/16/98 7:13

-4/16/98 7:17
4/16/98 7:21
4/16/98 7:25
4/16/98 7:29
4/16/98 7:33
4/16/98 7.37
4/16/98 7:41
4/16/98 7:45
4/16/98 7:49
4/16/98 7:53
4/16/98 7:57
4/16/98 8.01
4/16/98 8:05
4/16/98 8:09
4/16/98 8:13
4/16/98 8:17

_ 4/16/98 8:21

4/16/98 8:25
4/16/98 8:29
4/16/98 8:33
4/16/98 8:37
4/16/98 8:41
4/16/98 8:45
4/16/98 8:49
4/16/98 8:53
4/16/98 8:57
4/16/98 9:01
4/16/98 9:05
4/16/98 9:09
4/16/98 9:13

4/16/98 9:17 .

4/16/98 9:21
4/16/98 9:25
4/16/98 9:29
4/16/98 9:33
4/16/98 9:37
4/16/98 9:41
4/16/98 9:45
4/16/98 9:49
4/16/98 9:53
4/16/98 9:57
4/16/98 10:01
4/16/98 10:05

- -15.484

-17.361
-19.274
21.191
-23.121

24994

-26.906
-27.239
-29.508
-30.284

-30.685

-30.842
-30.963
-30.977

-30.96

-30.981
-30.955

-30.51
-30.301
-30.487
-30.693
-30.814

-30.88

-30.91
-30.893
-30.933
-30.859

-30.88
-30.873
-30.909
-30.902
-30.913
-30.888
-30.891
-30.902
-30.885
-30.896

-30.935

-30.921
-30.918
-30.943
-30.948
-30.934
-30.943
-30.976
-30.938
-30.966
-30.951
-31.003

-28.535
-28.8
-28.6

-28.575

-20.59

2257

-16.89
-17.23
-6.67
-3.395
-1.46
-0.59
-0.09
0.11
2.25
34
2.34
-0.915
-2.565
-1.965
-1.085
-0.395
-0.265
0.255
0.065
0.3
-0.25
-0.11
-0.2
0.105
0.055
0.055
0.015
-0.025
-0.165
-0.18
-0.11

- -0.04
-0.135
-0.08
0
-0.14
-0.02
-0.115
0.125
-0.325.
0.01
-0.09
-0.085



4/16/98 12:09
4/16/98 12:13
4/16/98 12:17
4/16/98 12:21
4/16/98 12:25
4/16/98 12:29
4/16/98 12:33
4/16/98 12:37
4/16/98 12:41
4/16/98 12:45
4/16/98 12:49
4/16/98 12:53
4/16/98 12:57
4/16/98 13:01
4/16/98 13:05
4/16/98 13:09
4/16/98 13:13
4/16/98 13:17
4/16/98 13:21
4/16/98 13:25
4/16/98 13:29
4/16/98 13:33
4/16/98 13:37
4/16/98 13:41
4/16/98 13:45
4/16/98 13:49
4/16/98 13:53
4/16/98 13:57
4/16/98 14:01
4/16/98 14:05
4/16/98 14:09
4/16/98 14:13
4/16/98 14:17
4/16/98 14:21
4/16/98 14:25
4/16/98 14:29
4/16/98 14:33
4/16/98 14:37
4/16/98 14:41
4/16/98 14:45
4/16/98 14:49
4/16/98 14:53
4/16/98 14:57
4/16/98 15:01
4/16/98 15:05
4/16/98 15:09
4/16/98 15:13
4/16/98 15:17
4/16/98 15:21

-19.41
-19.024
-17.726
-16.137

14347

-12.425
-10.159
-9.4806
-9.1448
-9.0097
-9.008

-9.0005 -

-8.848
-7.6894
-6.1389
-4.4131
-2.6061

-0.32961
0.63695
1.558
3.2365
4.995
6.7682

8.9291

10.703

10.832

11.159

12.223

13.747

15.478

17.264

19.151

21.009

22.136

22202

22.45

22.569 -
22734 .

23.857
25.462
27.246
29.074
30.932

32.82
34.684
36.578
38.452
40.339
42.223

16.365
23.385
26.505
29.89
124332
. 16.401
5.7465
2.363

0.7215

0.8085
6.593
14.308
22,1745
25.4165
29.04645
25.25025
20.8205
17.83055
21.79025
26.051
28.463
28.54
20.319
11.1495
76
14,575
21.595
25.205
27.02
27.655
24.36
15.255
7.205
2.165
2.66
7.035

14.465

22.56
26.085
27.35
27.87
28.05
28.23
28.16
28.275
28.225
28.325
28.345
28.4
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4/16/98 10:09
4/16/98 10:13
4/16/98 10:17
4/16/98 10:21
4/16/98 10:25

. 4/16/98 10:29

4/16/98 10:33
4/16/98 10:37
4/16/98 10:41
4/16/98 10:45
4/16/98 10:49
4/16/98 10:53
4/16/98 10:57
4/16/98 11:01
4/16/98 11:05
4/16/98 11:09
4/16/98 11:13
4/16/98 11:17
4/16/98 11:21
4/16/98 11:25
4/16/98 11:29
4/16/98 11:33
4/16/98 11:37
4/16/98 11:41

4/16/98 11:45

4/16/98 11:49
4/16/98 11:53
4/16/98 11:57
4/16/98 12:01
4/16/98 12:05
4/16/98 12:09
4/16/98 12:13
4/16/98 12:17
4/16/98 12:21
4/16/98 12:25
4/16/98 12:29

4/16/98 12:33

4/16/98 12:37
4/16/98 12:41
4/16/98 12:45
4/16/98 12:49
4/16/98 12:53
4/16/98 12:57
4/16/98 13:01
4/16/98 13:05
4/16/98 13:09
4/16/98 13:13
4/16/98 13:17
4/16/98 13:21

-30.964
-30.969

-31.02
-31.078

-30.945.
-30.943

-30.932

-30.871"

-30.901
-30.896
-30.911
-30.902
-30.871
-30.887
-30.925
-30.923
-30.964
-30.915
-30.964
-30.975
-30.943
-30.981
-31.165
-30.549
-29.137
-27.427
-25.599
-23.729
-21.421
-20.277
-19.913
-19.412
-17.954
-16.251
-14.415
-12.313

-10.226 .
. -9.8826

-9.6135
-9.5228
-9.4988
-9.4467
-9.1155
-7.7783
-6.161
-4.3689
-2.4304
-0.43889
0.30978

-0.57
0.12
0.385
0.73
0.37.
0.21
0.18
-0.2
-0.005
0.125
0.12
-0.115
-0.26
-0.385
0.05
-0.205
-0.055
-0.14
-0.085
-0.95
1.97
9.22

. 18.69
2475 -
27.04
30.03
26.61
19.08
10.045
11.615
18.31
24.985
28.205
30.125
22,662
13.4975
3.516
1.919
0.834
2.0365
8.6025
16.4285
23.733
26.7395
28.61055
23.3934
21.5735
20.32695
25.6921



4/16/98 156:25
4/16/98 15:29
4/16/98 15:33
4/16/98 15:37

4/16/98 15:41.
4/16/98 15:45

4/16/98 15:49
4/16/98 15:53
4/16/98 15:57
4/16/98 16:01
4/16/98 16:05
4/16/98 16:09
4/16/98 16:13
4/16/98 16:17
4/16/98 16:21
4/16/98 16:25
4/16/98 16:29
4/16/98 16:33
4/16/98 16:37
4/16/98 16:41
4/16/98 16:45
4/16/98 16:49
4/16/98 16:53
4/16/98 16:57

4/16/98 17:01

4/16/98 17:05
4/16/98 17:09
4/16/98 17:13
4/16/98 17:17
4/16/98 17:21
4/16/98 17:25
4/16/98 17:29
4/16/98 17:33
4/16/98 17:37
4/16/98 17:41
4/16/98 17:45

4/16/98 17:49

4/16/98 17:53
4/16/98 17:57
4/16/98 18:01
4/16/98 18:05
4/16/98 18:09
4/16/98 18:13
4/16/98 18:17
4/16/98 18:21
4/16/98 18:25
4/16/98 18:29
4/16/98 18:33
4/16/98 18:37

44117
46.008
47.903
49.771

51.633
53.517.

55.408
56.982
58.587
59.391
59.788
60.034
60.122
60.194
60.247
60.258
60.268

60.26
60.286

60.29

60.29
60.306

60.283
60.318 |

60.279
60.295
60.314
60.291

60.33
60.307
60.307
60.286
60.287
60.327
60.285
60.305

60.307
60.302

60.344
60.317
60.332
60.332
60.312
60.314
60.324

60.3
60.319
60.299
60.314

28.27
28.125
28.07
28.185
26.745

- 2535

19.915
14.03
7.235
3.655

2.03
1.065
0.68
0.37

0.065 .

0.14
0.11
0.156
0.1
-0.035
0.14
-0.135
0.06
-0.02
0.06
0.175
-0.035
0.08
-0.22
-0.1
0.1
-0.005
0.09
-0.1
0.085
0.195
0.05
0.15
-0.06
-0.025
-0.09
-0.04
-0.06
0.025
-0.125
0.07
0.055
0.135
0.04
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4/16/98 13:25
4/16/98 13:29
4/16/98 13:33
4/16/98 13:37

 4/16/98 13:41 .
4/16/98 13:45

4/16/98 13:49
4/16/98 13:53
4/16/98 13:57

- 4/16/98 14:01

4/16/98 14:05
4/16/98 14:09
4/16/98 14:13
4/16/98 14:17
4/16/98 14:21
4/16/98 14:25
4/16/98 14:29

4/16/98 14:33

4/16/98 14:37
4/16/98 14:41
4/16/98 14:45
4/16/98 14:49
4/16/98 14:53

4/16/98 14:57 -

4/16/98 15:01
4/16/98 15:05
4/16/98 15:09
4/16/98 15:13
4/16/98 15:17
4/16/98 15:21
4/16/98 15:25
4/16/98 15:29
4/16/98 15:33
4/16/98 15:37
4/16/98 15:41
4/16/98 15:45

4/16/98 15:49

4/16/98 15:53
4/16/98 15:57
4/16/98 16:01
4/16/98 16:05
4/16/98 16:09
4/16/98 16:13
4/16/98 16:17
4/16/98 16:21
4/16/98 16:25
4/16/98 16:29
4/16/98 16:33
4/16/98 16:37

1.8843
3.6265
5.4482
7.3269
9.5279

10.34
10.598

10.86
12.138
13.789
15.562
17.369
19.318
21.113
21.637

21.91
21.971
21.987
22.402
23.836
25.524
27.328
29.217
31.075

32,983

34.867

36.76
38.633

40.54
42.443
44.356
46.266
48.179
50.067
51.967
53.869
55.817

.- 57.313

- 58.82
59.391
59.692
59.822
59.832
59.866
59.861
59.891
59.882
59.893

59.9

27.213°

29.507

24.459
16.3555

~ 6.6605
15.955

23.51
26.155
27.645
27.755
21.34
12.96
429
1.75
246
9.325
17.685
24.63
26.905
27.755
28.275
28.25
28.425
28.25
28.365
28.415
28.615
28.63
28.68
28.555
28.505
28.45
28.75
26.73
24.755
17.87
11.895
- 5.01
2.205
0.87
0.195
0.295
0.08
0.16
0.045
0.01
-0.045
-0.195



4/16/98 18:41
4/16/98 18:45
4/16/98 18:49
4/16/98 18:53
4/16/98 18:57

'4/16/98.19:01 .

4/16/98 19:05
4/16/98 19:09
4/16/98 19:13
4/16/98 19:17
4/16/98 19:21
4/16/98 19:25
4/16/98 19:29
4/16/98 19:33
4/16/98 19:37
4/16/98 19:41
4/16/98 19:45
4/16/98 19:49

4/16/98 19:53 .

4/16/98 19:57
4/16/98 20:01
4/16/98 20:05
4/16/98 20:09
4/16/98 20:13
4/16/98 20:17
4/16/98 20:21
4/16/98 20:25
4/16/98 20:29
4/16/98 20:33
4/16/98 20:37
4/16/98 20:41
4/16/98 20:45
4/16/98 20:49
4/16/98 20:53
4/16/98 20:57
4/16/98 21:01
4/16/98 21:05
4/16/98 21:09
4/16/98 21:13
4/16/98 21:17
4/16/98 21:21
4/16/98 21:25
4/16/98 21:29
4/16/98 21:33
4/16/98 21:37
4/16/98 21:41
4/16/98 21:45
4/16/98 21:49
4/16/98 21:53

60.33
60.326
60.322
60.315

60.331

60.327

160.343

60.297
60.312
60.304
60.325
60.306
60.307
60.328

60.32

60.32
60.315
60.295
60.294
60.319
60.303
60.326
60.294

- 60.297 -

59.814
58.124
56.296
54.327
52.364
50.417
48.518

46.64
44.731

42.835

40.932
39.014
37.114
35.211
33.294
31.383

29.49
27.529

25.62
23.707
21.784
19.871
17.956
16.081
14.148

-0.075
0.025
'0.0256
0.14

-0.17

--0.075
-0.195
0.14
~0.03
0.015
0.015
0.07
0.065
-0.065
-0.125
-0.13
0.02
0.04
0.16
-0.125
-0.03
-2.56
-10.85

-20.005
$-27.435

-28.8
-29.395
-29.045
-28.62
-28.43
-28.415
-28.54
-28.585
-28.605
-28.605

-28.6

- -28.655

-28.605
-28.825
-28.815
-28.915
-28.725
-28.745
-28.755
-28.515
-28.615
-28.535

-28.69
-28.598
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4/16/98 16:41

4/16/98 16:45

4/16/98 16:49
4116/98 16:53
4116/98 16:57
4116/98 17:01
4/16/98 17:05

4/16/98 17:09 -

4/16/98 17:13
4/16/98 17:17
4/16/98 17:21
4/16/98 17:25
4/16/98 17:29
4/16/98 17:33
4/16/98 17.37
4/16/98 17:41
4/16/98 17:45
4/16/98 17:49
4/16/98 17:53
4/16/98 17.57
4/16/98 18:01
4/16/98 18:05
4/16/98 18:09
4/16/98 18:13

-4/16/98 18:17

4/16/98 18:21
4/16/98 18:25
4/16/98 18:29
4/16/98 18:33
4/16/98 18:37
4/16/98 18:41
4/16/98 18:45
4/16/98 18:49
4/16/98 18:53
4/16/98 18:57
4/16/98 19:01

- 4/16/98 19:05 -
‘. 4/16/98 19:09.
4/16/98 19:13

4/16/98 19:17
4/16/98 19:21
4/16/98 19:25
4/16/98 19:29
4/16/98 19:33
4/16/98 19:37
4/16/98 19:41
4/16/98 19:45
4/16/98 19:49
4/16/98 19:53

59.884
59.884
59.861
59.877

59.892 -

59.873

59.87
59.889
59.905
59.885
59.882
59.882

59.88
59.862
59.902

59.88
59.899
59.901
59.877
59.861
59.911
59.888
59.888

59.907

59.908
59.899
59.895
59.894
59.893
59.909
59.905
59.882
59.916

59.89
59.886
59.902

59.898 -
59.891

59.868
59.879
59.919

59.9
59.882
59.883
59.895
59.895
59.909
59.908
59.888

-0.035°
0.04
0.06

-0.035

0015

0.16
0.075
-0.035
-0.115
-0.025
-0.1
0.1

0.185
-0.005
-0.015

-0.19

0.05

0.085

0.135

-0.02

0.1

0.055

--0.06
- -0.07.

-0.03

0.07

0.055
-0.055

0.035
-0.075

0.02

-0.07

0.04

0.025

-0.17
-0.095

0.14
0.16
0.015
-0.18
-0.025
0.065
0.13

0.065
-0.035

0.025

0.045
-0.035



4/16/98 21:57
4/16/98 22:01
4/16/98 22:05
4/16/98 22:09
4/16/98 22:13

- 4116/98 22:17

4/16/98 22:21
4/16/98 22:25
4/16/98 22:29
4/16/98 22:33
4/16/98 22:37
4/16/98 22:41
4/16/98 22:45
4/16/98 22:49
4/16/98 22:53
4/16/98 22:57
4/16/98 23:01
4/16/98 23:05
4/16/98 23:09
4/16/98 23:13
4/16/98 23:17
4/16/98 23:21
4/16/98 23:25
4/16/98 23:29
4/16/98 23:33
4/16/98 23:37
4/16/98 23:41
4/16/98 23:45
4/16/98 23:49
4/16/98 23:53
4/16/98 23:57
4/17/98 0:01
4/17/98 0:05
4/17/98 0:09
4/17/98 0:13
4/17/98 0:17
4/17/98 0:21
4/17/98 0:25
4/17/98 0:29
4/17/98 0:33
4/17/98 0:37
4/17/98 0:41
4/17/98 0:45
4/17/98 0:49
4/17/98 0:53
4/17/98 0:57
4/17/98 1:01
4/17/98 1:05
4/17/98 1:09

12.249

10.343

8.4284

6.5312

46165
27003
0.79708
-1.1187
-2.9951
-4.9557
-6.8298
-8.7126
-10.631
-12.558
-14.471
-16.398
-18.293
-20.224
-22.136
-24.035
-25.942
-25.675

-28.23
-28.973
-29.368
-29.563
-29.636
-29.662
-20.664
-29.709

29.71
-29.707
-29.727
-29.697
29.717
-29.709

-29.701

-29.694

- -29.682

-29.65

-29.69
-29.654
-29.646
-29.681
-29.717
-29.647

-29.65
-29.648
-29.647

-28.589
-28.6325
-28.6405
-28.6706
-28.676
-28.477
-28.7639
-28.5555
-28.5875
-28.3765
-28.641
-28.792
-28.835
-28.675
-28.765
-28.69
-28.71
-28.59
-17.695
-20.975
-15.155
-18.465
-6.665

. -3.315
-1.47
-0.505
-0.365
-0.24
0.215
-0.09
0.065
-0.05
0.09
-0.02
0.115
0.135
-0.255
0.02
0.14
0.02
0.045
-0.315
-0.005
0.155
0.345
0
0.07
-0.12
0.04
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4/16/98 19:57
4/16/98 20:01
4/16/98 20:05
4/16/98 20:09
4/16/98 20:13
4/16/98 20:17
4/16/98 20:21
4/16/98 20:25
4/16/98 20:29
4/16/98 20:33
4/16/98 20:37
4/16/98 20:41
4/16/98 20:45
4/16/98 20:49
4/16/98 20:53
4/16/98 20:57
4/16/98 21:01
4/16/98 21:05
4/16/98 21:09
4/16/98 21:13
4/16/98 21:17
4/16/98 21:21
4/16/98 21:25

. 4/16/98 21:29
4/16/98 21:33 -

4/16/98 21:37
4/16/98 21:41
4/16/98 21:45
4/16/98 21:49
4/16/98 21:53
4/16/98 21:57
4/16/98 22:01
4/16/98 22:05
4/16/98 22:09
4/16/98 22:13
4/16/98 22:17
4/16/98 22:21
4/16/98 22:25
4/16/98 22:29
4/16/98 22:33
4/16/98 22:37
4/16/98 22:41
4/16/98 22:45
4/16/98 22:49
4/16/98 22:53
4/16/98 22:57
4/16/98 23:01
4/16/98 23:05
4/16/98 23:09

59.914
59.917
59.881
59.888
69.872

50.175°

57.426
55.419

63.37
51.423
49.551
47.669
45.747
43.855
41.916

40.03
38.129
36.205
34.299
32.379
30.484
28.568
26.603

- 24.711

22.794
20.888
18.95
17.053
15.132
13.237
11.292
9.4246
7.5062
5.6051
3.6647
1.7226
-0.16298
-2.1269
- -3.9856
-5.9286
-7.8293
-9.7612
-11.549
-13.436
-15.331
-17.216
-19.16
-21.049
-22.943

0.13

-0.225

-3.53

-12.31
-22.265
-29.025
-30.015
' 20.34
-28.505

-28.38

-28.48
-28.765
-28.585

-28.63
-28.555
-28.655

-28.75
-28.605
-28.655

-28.88
-28.865

-28.87
28575
-28.805
-28.705

-28.78
-28.565
-28.805
-28.537
-28.654
-28.4345
-28.7995
-28.918 -
-28.8404
-28.958
-28.541
-28.8281 .

' .28.512

-28.878
-28.102
-28.0335
-27.849
-28.335
-28.62
-28.59
-28.635
-28.425
-25.515
-18.31



4/17/98 1:13
4/17/98 1:17
4/17/98 1:21
4/17/98 1:25
4/17/98 1:29
4/17/98 1:33
4/17/98 1:37
4/17/98 1:41
4/17/98 1:45
4/17/98 1:49
4/17/98 1:53
4/17/98 1:57
4/17/98 2:01
4/17/98 2:05
4/17/98 2:09
4/17/98 2:13
4/17198 2:17
4/17/98 2:21
4117198 2:25
4/17/98 2:29
4/17/98 2:33
4/17/98 2:37
4/17/98 2:41
4/17/98 2:45
4/17/98 2:49
4/17/98 2:53
4/17198 2:57
4/17/98 3:01
4/17/98 3:05
4/17/98 3:09
4/17/98 3:13
4/17/98 3:17
4/17/98 3:21
4/17/98 3:25
4/17/98 3:29
4/17/98 3:33
4/17/98 3:37
4/17/98 3:41
4/17/98 3:45
4/17/98 3:49
4/17/98 3:53
4/17/98 3:57
4/17/98 4:01
4/17/98 4:05
4/17/98 4:09
4/17/98 4:13
4/17/98 4:17
4/17/98 4:21
4/17/98 4:25

-29.636
-29.672
-29.639
-29.653
-29.663

-29.683

-29.667
-29.698
-29.655
-29.706
-29.706
-29.682
-29.682
-29.701
-29.696
-29.692
-29.711
-29.711
-29.711
-29.683
-29.736
-29.707
-29.729
-29.709

- -29.689

-20.693
-29.721
-29.701
-29.705
-29.714
-29.722
-29.708

-29.74
-29.674
-29.725
-28.932
-27.083
-25.246
-23.391
-21.516
-19.623
-A17.712
-15.827
-13.935
-12.046
-10.104
-8.2543
-6.3727
-4.4772

-0.085
0.045
-0.22
-0.07
-0.175
- 0.14
-0.195
-0.04
-0.135
0.12
0.025
-0.07
-0.05
-0.05
-0.075
-0.095
0.14
-0.125
0.02
-0.23
0.135
0.09
0.18

-0.06"

-0.06
-0.06
0.035
-0.105
-0.015
-0.13
0.24
-0.085
4.04
12.955
22.395
27.705
27.835

28.115 .

28.395
28.445
28.44
28.33
28.615
28.4035
28.3665
28.134
28.3215
28.19295
28.4045
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4/16/98 23:13
4/16/98 23:17
4/16/98 23:21
4/16/98 23:25
4/16/98 23:29
4/16/98 23:33
4/16/98 23:37
4/16/98 23:41
4/16/98 23:45
4/16/98 23:49

4/16/98 23:53

4/16/98 23:57
4/17/98 0:01
4/17/98 0:05
4/17/98 0:09
4/17/98 0:13
4117198 0:17
4/17/98 0:21
4/17/98 0:25
4/17/98 0:29
4/17/98 0:33
417198 0:37
4/17/98 0:41

© 4/17/98 0:45
4/17/98 0:49

4/17/98 0:53
4/17/98 0:57
4/17/98 1:01
4/17/98 1:05
4/17/98 1:09
4/17/98 1:13
4/17/98 1:17
4/17/98 1:21
4/17/98 1:25
4/17/98 1:29
4/17/98 1:33

4/17/98 1:37 .

4/17/98 1:41
4/17/98 1:45
4/17/98 1:49
4/17/98 1:563
4/17/98 1:57
4/17/98 2:01
4/17/98 2:05
4/17/98 2:09
4/17/98 2:13
4/17/98 2:17
4/17/98 2:21
4/17/98 2:25

-24.845
-26.152
-26.605
-28.955

- +29.465
. 29673
-29.798

-29.848

-29.85
-29.875
-29.873
-29.874
-29.848
-29.845
-29.861
-29.881
-29.873
-29.866
-29.858
-29.869
-29.838
-29.854
-29.842

© .29.857

-29.869
-29.905
-29.881
-29.861
-29.859
-20.787
-29.824
-29.812
-29.827
-29.841
-20.874
-29.894
-29.854
-29.862
-29.866
-29.894

-29.87
-29.846
-20.869
-29.865
-29.884

-29.68
-29.852
-29.875

- -29.875

-20.55
-16.565
-15.34
-4.215

1915 -

-0.885
-0.385
-0.125
-0.12

0.135
0.14
0.065
-0.165
-0.14
-0.025
0.115
0.02
0.14
0.02
0.135
-0.095
-0.075
-0.315
-0.12

0.04 -

0.23
10.47
0.185
0.235

0.2

-0.085
-0.31

-0.335

-0.065

0.06
0.14
02 -

 -0.04

0.1
0.125
0.025
-0.19

-0.055
0.065
0.045
0.025

-0.095

0.11
-0.085



4/17/98 4:29
4/17/98 4:33
4/17/98 4:37
4/17/98 4:41

4/17/98 4:45 .

4/17/98 4:49
4/17/98 4:53
4/17/98 4:57
4/17/98 5:01
4/17/98 5:05
4/17/98 5:09
4/17/98 5:13
4/17/98 5:17
4/17/98 5:21
4/17/98 5:25
4/17/98 5:29
4/17/98 5:33
4/17/98 5:37
4/17/98 5:41
4/17/98 5:45
4/17/98 5:49
4/17/98 5:53
4/17/98 5:57
- 4/17/98 6:01
4/17/98 6:05
4/17/98 6:09
4/17/98 6:13
4/17/98 6:17
4/17/98 6:21
4/17/98 6:25
4/17/98 6:29
4/17/98 6:33
4/17/98 6:37
4/17/98 6:41
4/17/98 6:45
4/17/98 6:49
4/17/98 6:53

4/17/98 6:57 .

4/17/98 7:01
4/17/98 7:05
4/17/98 7:09
4/17/98 7:13
4/17/98 7:17
4/17/98 7:21
4/17/98 7:25
4/17/98 7:29
4/17/98 7:33
4/17/98 7:37
4/17/98 T:41

-2.59
-0.73411
1.2037
3.0678
4.9669
6.8672
8774
10.664
12.557
14.441
16.335
18.201
20.097
22.006
23.932
25.809
27.764
29.651
31.53
33.426
35.333
37.207
39.097
40.994

42.803

44.783
46.679
48.568
50.472
52.343
54.212
56.076
57.954
59.433
60.853
61.176
60.673

60.48
60.386

60.37
60.316
60.324
60.302

60.29
60.266
60.281
60.299
60.282

60.28

28.289
28.50505
28.3175
28.531

28.4855

- 28.449
28.335
28.355

28.22
28.28
28.355
28,655
28.56
28.79
28.595
28.605
28.31
28.41
28.385
28.355
28.305
28.48
28.43
28.425
28.325
28.445
28.32
28.22
28.02
28.055
26.105
23.885
16.11
6.2
-1.865
-3.95
1515
-0.82
-0.31
-0.34
-0.13
-0.29
-0.105
0.045
0.08
-0.005
-0.04
0.005
0.145
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4/17/98 2:29

4/17/98 2:33
4/17/98 2:37
4/17/98 2:41
4/17/98 2:45

. 4117/98 2:49

4/17/98 2:53
4/17/98 2:57
4/17/98 3:01
4/17/98 3:05
4/17/98 3:09
4/17/98 3:13
4/17/98 3:17
4/17/98 3:21
4/17/98 3:25
4/17/98 3:29
4/17/98 3:33
4/17/98 3:37
4/17/98 3:41
4/17/98 3:45
4/17/98 3:49
4/17/98 3:53
4/17/98 3:57

' 4/17/98 4:01
" 4/17/98 4:05

4/17/98 4:09
4/17/98 4:13
4/17/98 4:17
4/17/98 4:21
4/17/98 4:25
4/17/98 4:29
4/17/98 4:33
4/17/98 4:37

4/17/98 4:41

4/17/98 4:45
4/17/98 4:49
4/17/98 4:53
4/17/98 4:57
4/17/98 5:01
4/17/98 5:05
4/17/98 5:09
4/17/98 5:13
4/17/98 5:17
4/17/98 5:21
4/17/98 5:25
4/17/98 5:29
4/17/98 5:33
4/17/98 5:37
4/17/98 5:41

-29.871
-20.853
-29.894

-20.87
-20.826

- -29.853

-29.81
-29.838
-29.889
-29.846
-29.855

-20.84
-29.872

-29.88

-29.838°

-29.842
-28.979
27.13
-25.269
-23.391
-21.493
-19.6
-17.735

-15.872

-13.98
-12.091
-10.148
-8.2543
-6.3505
-4.4551

-2.568

-0.71224

1.2255

3.1328

5.0317

6.95632
8.8382
10.728

12.62

14.505

16.399

18.306

20.201

22.068

23.994

25.891

27.826 -

29.774
31.632

0.005°
0.135
0.205
0.3
-0.06
-0.18
-0.18
0.085
0.245
-0.13
-0.125
0.01
0.15
4.505
13.54
22.865
27.94
28.185
28.345
28.28
28.105
28.1
28.22
28.62

1

286285

28.7025
28.4645
28.4315
28.1913
28.403
28.504
28.7197
28.6385
28.527
28.4815
28.334

28.334 -

28.355
28.43
28.48

28.345
28.44
28.45
28.79

28.9

28.705
28.61

28.405
28.68



4/17/98 7:45
4/17/98 7:49
4/17/98 7:53
4/17/98 7:57
4/17/98 8:01
4/17/98 8:05

- 4/17/98 8:09
4/17/98 8:13
4/17/98 8:17
4/17/98 8:21
4/17/98 8:25
4/17/98 8:29
4/17/98 8:33
4/17/98 8:37
4/17/98 8:41
4/17/98 8:45
4/17/98 8:49
4/17/98 8:53
4/17/98 8:57
4/17/98 9:01
4/17/98 9:05
4/17/98 9:09
4/17/98 9:13
4/17/98 9:17
4/17/98 9:21
4/17/98 9:25
4/17/98 9:29
4/17/98 9:33
4/17/98 9:37
4/17/98 9:41
4/17/98 9:45
4/17/98 9:49
4/17/98 9:53
4/17/98 9:57

4/17/98 10:01
4/17/98 10:05
4/17/98 10:09
4/17/98 10:13
4/17/98 10:17
4/17/98 10:21
4/17/98 10:25
4/17/98 10:29
4/17/98 10:33
4/17/98 10:37
4/17/98 10:41
4/17/98 10:45
4/17/98710:49
4/17/98 10:53
4/17/98 10:57

60.291
60.283
60.309
60.278

60.315

*60.31
60.306
60.335

60.33
60.324
60.333
60.339
60.317
60.305
60.317
60.327
60.298
60.304
60.315
60.302

60.31
60.335
60.294

60.298 .

60.322
60.301
60.306
60.311
60.324
60.291
60.314
60.321
60.324
60.315
60.311
60.317

60,331,

60.321
60.326
60.328
60.302
60.331
60.323
60.344
60.312
60.302
60.084
59.131
57.766

-0.065
0.16
0.005
0.14

- 041
04
0.09
-0.01
0.045
-0.035
-0.14
-0.11
0.05
-0.035
-0.065
-0.06
0.02
0.03
0.1
-0.04
-0.06
-0.065
0.035
0.04
-0.055
0.115
-0.075
0.015
-0.015
0.165
0.005
-0.05
-0.035
0.08
0.05
0.045
-0.015
-0.095
0.025
-0.025
0.21
-0.095
-0.105
13
-5.905
-12.68
17.18
19,845
-17.085
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4/17/98 5:45
4/17/98 5:49
4/17/98 5:53
4/17/98 5:57
4/17/98 6:01
4/17/98 6:05
4/17/98 6:09
4/17/98 6:13
4/17/98 6:17
4/17/98 6:21
4/17/98 6:25
4/17/98 6:29
4/17/98 6:33
4/17/98 6:37
4/17/98 6:41
4/17/98 6:45
4/17/98 6:49
4/17/98 6:53
4/17/98 6:57
4/17/98 7:01
4/17/98 7:05
4/17/98 7:09
4/17/98 7:13

- 4/17/98 7:17

4/17/98 7:21
4/17/98 7:25
4/17/98 7:29
4/17/98 7:33
4/17/98 7:37
4/17/98 7:41
4/17/98 7:45
4/17/98 7:49
4/17/98 7:53
4/17/98 7:57
4/17/98 8:01
4/17/98 8:05

4/17/98 8:09 -
4/17/98 8:13 .

4/17/98 8:17
4/17/98 8:21
4/17/98 8:25
4/17/98 8:29
4/17/98 8:33

" 4/17/98 8:37

4/17/98 8:41

4/17/98 8:45
4/17/98 8:49
4/17/98 8:53
4/17/98 8:57

33.548
35.455
37.368
39.278
41174

43.043

44.942
46.857
48.746
50.669
52579
54.486
56.426
58.284
59.684
60.988
60.886

60.19
60.016
59.923
59.887
59.891

59,88

59.877

59.865

59.86
59.856
59.874
59.857
59.855
59.885

- 59.877

59.865
59.852

569.87
59.885
59.862
59.871
59.867
59.879

59.85
69.837
59.873

59.86
59.853
50.882
59.873
59.879

59.89

28.65°
28.595
28.375

28.32

128.415

28.5156
28.635
28.61
28.7
28.785
28.525
25.99
22.81
13.01
2.53
-4.86
-4.815
-1.515
-0.625
-0.215
-0.05
-0.13
-0.1

0105 .

0.045
-0.015
-0.005

0.0585

0.1
0.05
-0.165
-0.035
0.1
0.05
0.005
-0.09

© 0.085

-0.105 -

-0.15
-0.03
0.056
0.08
0.045
0.065
0.13
0.04
0.02
0.03
-0.095



4/17/98 11:01
4/17/98 11:05
4/17/98 11:09
4/17/98 11:13
4/17/98 11:17
- 4/17/98 11:21

4/17/98 11:25

4/17/98 11:29
4/17/98 11:33
4/17/98 11:37
4/17/98 11:41
4/17/98 11:45
4/17/98 11:49
4/17/98 11:53
4/17/98 11:57
4/17/98 12:01
4/17/98 12:05
4/17/98 12:09
4/17/98 12:13
4/17/98 12:17
4/17/98 12:21
4/17/98 12:25
4/17/98 12:29
4/17/98 12:33
4/17/98 12:37
4/17/98 12:41
4/17/98 12:45
4/17/98 12:49
4/17/98 12:53
4/17/98 12:57
4/17/98 13:01
4/17/98 13:05
4/17/98 13:09
4/17/98 13:13
4/17/98 13:17
4/17/98 13:21
4/17/98 13:25

4/17/98 13:29

4/17/98 13:33
4/17/98 13:37
4/17/98 13:41
4/17/98 13:45
4/17/98 13:49
4/17/98 13:53
4/17/98 13:57
4/17/98 14:01
4/17/98 14:05
4/17/98 14:09
4/17/98 14:13

56.648
55.162
54.349
53.311

52.124
. 50.466

48.68
46.857
44,448
41.931
39.663
37.622
35.614
33.679
31.736
29.806
27.889

25.94
24.025
22.118
20.209
18.315

16.41
14.497
12.598
10.691

- 8.7723
6.8883
4.9788

3.057

1.1487
<0.72826
-2.6353
-4.559
-6.4595
-8.4242
-10.286
-12.196
-14.092
-15.979
-17.92
-19.851
-21.763
-23.662
-25.574
-25.666
-27.964
-28.856
-29.333

-16.685
-15.19
-19.415
-23.155

- -26.335
~ -30.09
-33.745
-35.97
-34.13
-31.585
-29.92
-29.43
-29.04

-28.95

-28.98
-28.905
-28.855
-28.655

-28.55

-28.54

-28.56
-28.585
-28.595

-28.6235
-28.5485
-28.561
-28.5765
-28.698
-28.5353
-28.4615
-28.5385
-28.6562
-28.9445
-28.635
-28.6825
-28.339
--28.465

-28.62
-28.795

-28.92

-28.71
-28.615
-19.515

-21.51

-16.41
-18.335

-7.61

-3.675

-1.585

DAT35

Page 30

4/17/98 9:01
4/17/98 9:05
4/17/98 9:09
4/17/98 9:13
4/17/98 9:17

4/17/98 9:21

4/17/98 9:25
4/17/98 9:29
4/17/98 9:33
4/17/98 9:37
4/17/98 9:41
4/17/98 9:45
4/17/98 9:49
4/17/98 9:53
4/17/98 9:57
4/17/98 10:01
4/17/98 10:05
4/17/98 10:09
4/17/98 10:13
4/17/98 10:17
4/17/98 10:21
4/17/98 10:25
4/17/98 10:29

'4/17/98 10:33
. 4/17/98 10:37

4/17/98 10:41
4/17/98 10:45
4/17/98 10:49
4/17/98 10:53
4/17/98 10:57

- 4/17/98 11:01

4/17/98 11:05
4/17/98 11:09
4/17/98 11:13
4/17/98 11:17
4/17/98 11:21

4/17/98 11:25

4/17/98 11:29
4/17/98 11:33
4/17/98 11:37
4/17/98 11:41
4/17/98 11:45
4/17/98 11:49
4/17/98 11:53
4/17/98 11:57
4/17/98 12:01
4/17/98 12:05
4/17/98 12:09
4/17/98 12:13

59.877
59.885
59.871
59.869
59.854
59.877

59.857

59.9
59.905
59.898
59.905
59.889
59.896

59.899

59.89
59.906
59.873
59.886
59.896
59.881
59.902
59.916
59.906
59.898

59.9
59.906
59.916
59.562
58.375
56.639

54.72
53.111
51.745
50.368
49.943
48.555
46.445
44.157
42.075
40.089
38.134
36.229
34.276
32.377

30.47
28.515
26.572

24,68

22.78

-0.04
-0.155
0.03
-0.06
0.23
0.14 -

0.205

0.025
-0.08
-0.01
-0.03
0.005
0.05
-0.13
-0.02
-0.05
0.04
0.08
0.1
0.125
-0.02
-0.08

0.09
-1.69
-7.655
-16.385
-24.21
-26.32
-24.47
-21.76
-15.84
-15.95
-19.615
-28.93
-32:4
-31.78

-30.115

-29.23
-29.065
-28.785
-28.795
-28.805
-29.025

-28.95
-28.675
-28.415
-28.735

-28.835



4/17/98 14:17
4/17/98 14:21
4/17/98 14:25
4/17/98 14:29
- 4/17/98 14:33
4/17/98 14:37
4/17/98 14:41
4/17/98 14:45
4/17/98 14:49
4/17/98 14:53
4/17/98 14:57
4/17/98 15:01
4/17/98 15:05
4/17/98 15:09
4/17/98 15:13
4/17/98 15:17
4/17/98 15:21
4/17/98 15:25
4/17/98 15:29
4/17/98 15:33
4/17/98 15:37
4/17/98 15:41
4/17/98 15:45
4/17/98 15:49

4/17/98 15:53-

4/17/98 15:57
4/17/98 16:01
4/17/98 16:05
4/17/98 16:09
4/17/98 16:13
4/17/98 16:17
4/17/98 16:21
4/17/98 16:25
4/17/98 16:29
4/17/98 16:33
4/17/98 16:37
4/17/98 16:41
- 4/17/98 16:45
4/17/98 16:49
4/17/98 16:53
4/17/98 16:57
4/17/98 17:01
4/17/98 17:05
4/17/98 17:09
4/17/98 17:13
4/17/98 17:17
A/17/98 17:21
4/17/98 17:25
4/17/98 17:29

-29.486
-29.591

-29.65
-29.662
-29.678

- -29.689
29679

-29.704
-29.704
-29.707
-29.734
-29.667
-29.693

-29.7
-29.703
-29.725
-29.704
-29.679
-29.729
-29.844
-29.745
-29.706
-29.632
-29.623

- -29.629

-29.631
-29.609
-29.611
-29.608
-29.582
-29.579
-29.6
-29.57
-29.571
-29.592
-29.636
-29.634
-29.608
-29.577
-29.607
-29.617
-29.608
-29.6
-29.6
-29.623
-29.617
-29.619
-29.596
-29.603

-0.88
-0.435
-0.195
-0.085

- -0.13.
0.075

-0.14
-0.15
0.185
0.07
0.17
-0.18
-0.16
-0.02
0.12
0.02
07
-0.33
0.115
1.06
0.61
0.385
0.005
0.07

0.09

0.115
0.135
0.16
0.04
0.06
0.04
0.04
0.33
-0.315
-0.08
0.295

0.135 .

-0.045
-0.1565
0.035
0.085
-0.075
-0.085
-0.085
0.135
0.07
-0.035
-0.26
-0.13
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417198 12:17
4/17/98 12:21
4/17/98 12:25
4/17/98 12:29

4/17/98 12:33
. 4/17/98 12:37

4/17/98 12:41
4/17/98 12:45
4/17/98 12:49
4/17/98 12:53
4/17/98 12:57
4/17/98 13:01
4/17/98 13:05
4/17/98 13:09
4/17/98 13:13
4/17/98 13:17
4/17/98 13:21
4/17/98 13:25
4/17/98 13:29
4/17/98 13:33
4/17/98 13:37
4/17/98 13:41
4/17/98 13:45

4/17/98 13:49 -

4/17/98 13:53
4/17/98 13:57
4/17/98 14:01
4/17/98 14:05
4/17/98 14:09
4/17/98 14:13
4/17/98 14:17
4/17/98 14:21
4/17/98 14:25
4/17/98 14:29
4/17/98 14:33
4/17/98 14:37

4/17/98 14:41 -

4/17/98 14:45
4/17/98 14:49
4/17/08 14:53
4/17/98 14:57
4/17/98 15:01
4/17/98 15:05
4/17/98 15.09
4/17/98 15:13
4/17/98 15:17
4/17/98 15:21
4/17/98 15:25
4/17/98 15:29

20.889
18.933
17.013
15.124
13.227
11.28
9.389
7.486
5.575
3.6598
1.7976
-0.094387
-2.0645
-3.9775
-5.8629
-7.7692
-9.7177
-11.485
-13.389
-15.223
-17.137
-19.06
-20.997
-22.915
- -24.842
-26.062
-26.805
-28.969
-29.395
-29.637
-29.72
-29.756
-29.814
-29.779
-29.772
-29.83

29773
-29.821
-29.798

-29.801
-29.804

-29.76
-29.787
-29.794
-29.797
-29.772
-29.798
-29.773

-29.94

-28.825"
-28.53
-28.665
-28.675
-28.705 .
-28.525
-28.646
-28.442
-28.3469
28.6215
-28.8755
-28.8426
-28.5235
-28.701
-28.1605
-28.099
-27.5265
-28.21
-28.355
-28.87
-28.89
28.91
-25.325

=19.45 - .

-20.635
-16.665
-14.16
-3.755
-1.805
-0.885
-0.295
-0.08
-0.08
0.03
-0.245
0.16
-0.14
0.085
0.19
0.07
0.05
-0.185
0.075
-0.02
0.12
-0.84
-0.35
-0.09
0.815



4/17/98 17:33
4/17/98 17:37
4/17/98 17:41
4/17/98 17:45
4/17/98 17:49

- 4/17/98 17:53 .

| 4/17/98 17:57
4/17/98 18:01
4/17/98 18:05
4/17/98 18:09
4/17/98 18:13
4/17/98 18:17
4/17/98 18:21
4/17/98 18:25
4/17/9818:29
4/17/98 18:33
4/17/98 18:37
4/17/98 18:41
4/17/98 18:45
4/17/98 18:49
4/17/98 18:53
4/17/98 18:57
4/17/98 19:01
4/17/98 19:05
4/17/98 19:09
4/17/98 19:13
4/17/98 19:17
4/17/98 19:21
4/17/98 19:25
4/17/98 19:29
4/17/98 19:33
4/17/98 19:37
4/17/98 19:41
4/17/98 19:45
4/17/98 19:49
4/17/98 19:53
4/17/98 19:57
4/17/98 20:01
4/17/98 20:05
4/17/98 20:09
4/17/98 20:13
4117198 20:17
4/17/98 20:21
4/17/98 20:25
4/17/98 20:29
4/17/98 20:33
4/17/98'20:37
4/17/98 20:41
4/17/98 20:45

-29.626
-29.648
-29.629

-29.59
-29.646

20612

-29.597
-29.624

-29.61

-29.59
-29.599
-29.584

-28.66
-26.834
-25.011
-23.126
-21.257

- -19.367

-17.493
-15.578
-13.689
-11.804
-9.9321
-8.0374
-6.151
-4.2507
-2.3986
-0.48867
1.3911
3.2887
5.1526
7.061
8.9547
10.841
12.746
14.637
16.542
18.435
20.342
22.159
23.18
23.745
22.668
22.064
22.025
21.928
21.811
21.735
21.663

0.18
0.01
0.085
-0.035
0.11

001

0.035
0.125
0.13
4.65
13.825
22.865
27.67
27.885
28.22
28.165
28.395
28.39
28.445
28.2295
28.258
28.265
28.407
28.194
28.31165
28.209
28.4365
28.20635
28.3495
28.33
28.442
28.425
28.4115
28.505
28.445
28.525
28.085
23.725
17.015
2.545
-5.58
8.6
37
-1.265
-1.45
-1.325
-1.035
-0.825
-0.76
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4/17/98 15:33

4/17/98 15:37

4/17/98 15:41
4/17/98 15:45

4/17/98 15:49

4/17/98 15:53
4/17/98 15:57
4/17/98 16:01
4/17/98 16:05
4/17/98 16:09
4/17/98 16:13
4/17/98 16:17
4/17/98 16:21
4/17/98 16:25
4/17/98 16:29
4/17/98 16:33
4/17/98 16:37
4/17/98 16:41
4/17/98 16:45
4/17/98 16:49
4/17/98 16:53
4/17/98 16:57
4/17/98 17:01

4/17/98 17:05

4/17/98 17:09
4/17/98 17:13
4117/98 17:17
4/17/98 17:21
4/17/98 17:25
4/17/98 17:29
4/17/98 17:33
4/17/98 17:37
4117/98 17:41
4/17/98 17:45
4/17/98 17:49
4/17/98 17:53
4/17/98 17:57

. 4/17/98 18:01

4/17/98 18:05
4/17/98 18:09
4/17/98 18:13
4/17/98 18:17
4/17/98 18:21
4/17/98 18:25
4/17/98 18:29
4/17/98 18:33
4/17/98 18:37
4/17/98 18:41
4/17/98 18:45

-29.868
-29.791
-29.777
-29.749

-29.74

20723

-29.725
-29.726
-29.705

-29.678 .

-29.699

-29.743 -

-29.741
-29.687
-29.759
-29.709
-29.73
-29.681
-29.701
-29.788
-29.7
-29.687
-29.702

--29.693

-29.693
-29.717
-29.734
-29.736
-29.714
-29.767
-29.766
-29.766
-29.746
-29.778
-29.739
-29.729
-29.737

- -29.718

-29.75
-28.731
-29.716
-29.837
-27.842
-26.043
-24.154
-22.296
-20.385

-18.5
-16.607

0.595-

0.255
0.27
0.12

0.07

0.09
0.235
0.135
-0.19

-0.315

0.06
-0.08

0.16

+.-0.215

0.39
0.04
-0.29
-0.085
0.07
0.43
0.035
-0.03
-0.075
-0.205
-0.215
0.015
-0.165
-0.15
-0.26
0.105
-0.06
0.135
0.085
0.205
0.105
-0.105
0.03
0.01.

1.065

9.445
18.365
26.915

27.73

28.29

28.27
28.445
28.335
28.445
28.385



4/17/98 20:49
4/17/98 20:53
4/17198 20:57
4/17/98 21:01
4/17/98 21:05
- 4/17/98 21:09
4/17/98 21:13
4/17/98 21:17
4/17/98 21:21
4/17/98 21:25
4/17/98 21:29
4/17/98 21:33
4/17/98 21:37
4/17/98 21:41
4/17/98 21:45
4/17/98 21:49
4/17/98 21:53
4/17/98 21:57
4/17/98 22:01
4/17/98 22:05
4/17/98 22:09
4/17/98 22:13
4/17/98 22:17
4/17/98 22:21
4/17/98 22:25
4/17/98 22:29
4117198 22:33
4/17/98 22:37
4/17/98 22:41
4/17198 22:45
4/17/98 22:49
4/17/98 22:53
4/17/98 22:57
4/17/98 23:01
4/17/98 23:05
4/17/98 23:09
4/17/98 23:13
4/17/98 23:17
4/17/98 23:21
4/17/98 23:25
4/17/98 23:29
4/17/98 23:33
4/17/98 23:37
4/17/98 23:41
4/17/98 23:45
4/17/98 23:49
4/17/98°23:53
4/17/98 23:57
4/18/98 0:01

21.604
21.57
21.511
21.49

21.469 .
© 21.449

21.452
21.452
21.431
21.452
21.452
21.452
21.473
21.494

21.49
21.532
21.549

21.57
21.594
21.611
21.632
21.658
21.674

21.69
21.701
21.718
21.757
21.774
21.771
21.812
21.814
21.856

21.85
21.861
21.877
21.889
21.905

.21.922
21.938

21.955
21.968
21.969
21.981
21.976
21.984
21.997
22.008
22.018

22.01

-0.57

- -0.505

-0.31
-0.19

. -0.085

-0.09
0

0
0.105
0.105
0.21
0.19
0.295
0.275
0.4
0.31
0.31
0.31
0.32
0.315
0.29
0.215
0.22

- 0.335
0.365

0.265
0.275
0.2
0.425
0.19
0.235
0.105
0.195
0.22
0.225
0.245
- 0.25
0.23
0.155
0.13
0.04
0.075
0.08
0.165
0.17
0.065
-0.035
-0.015
0.09
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4117/98 18:49
4/17/98 18:53
4117198 18:57
4/17/98 19:01
4117/98 19:05
4/17/98 19:09
417/98 19:13
4117/98 19:17
4117/98 19:21
4117/98 19:25
4/17/98 19:29
4117/98 19:33
4/17/98 19:37
4117198 19:41
4117/98 19:45
4117/98 19:49
4/117/98 19:53
4117198 19:57
411798 20:01
4/17/98 20:05
4/17/98 20:09
4117/98 20:13
4117/98 20:17

"4/17/98 20:21 -

4/17/98 20:25
4/17/98 20:29
4/17/98 20:33
4/17/98 20:37
4/17/98 20:41
4/17/98 20:45
4/17/98 20:49
4/17/98 20:53
4/17/98 20:57
4/17/98 21:01
4/17/98 21:05
4/17/98 21:09

. 4/17/98 21:13

4/17/98 21:17

4171982121

4/17/98 21:25
4/17/98 21:29
4/17/98 21:33
4/17/98 21:37
4/17/98 21:41
4/17/98 21:45
4/17/98 21:49
4/17/98 21:53
4/17/98 21:57

4/17/98 22:01

-14.718
-12.811

-10.93
-9.0392

-7.1484.
- -5.2438

-3.3916
-1.4993
0.38485
2.2826
4.198
6.0796
8.0056
9.8953
11.756
13.679
15.587
17.467
19.378
21.302
22.554
22.806
22.146
22.107

- 22.085

22.156
22.012
21.894
21.797
21.704
21.646
21.612
21.585
21.574
21.553
21.573
21.556

21.577.

21.598
21.598
21.598
21.619

21.64
21.661
21.677
21.677
21.694
21.736

21.74

28.394°
28.313
28.431
28.238
28.2455
28.14325
28.371
28.4865
28.47375
28.615
28.4865
28.382
28.367
28.4585 -
28.555
28.495
28.575
25.435
17.14
4.22
-2.235
-3.605
0.02

- -0.475
-0.955
-1.765
-1.54
-1.24
0.925
0.545
-0.36
-0.295
-0.11
-0.09
0.12
0.125
. 0.21
~ 0.105
0.105
0.21
0.315
0.29
0.185
0.165
0.295
0.315
0.315
0.105
0.32



4/18/98 0:05
4/18/98 0:09
4/18/98 0:13
4/18/98 0:17
4/18/98 0:21
4/18/98 0:25
- 4/18/98 0:29
4/18/98 0:33
4/18/98 0:37
4/18/98 0:41
4/18/98 0:45
4/18/98 0:49
4/18/98 0:53
4/18/98 0:57
4/18/98 1:01
4/18/98 1.05
4/18/98 1:09
4/18/98 1:13
4/18/98 1:17
4/18/98 1:21
4/18/98 1:25
4/18/98 1:29
4/18/98 1:33
'4/18/98 1:37

4/18/98 1:41

4/18/98 1:45
4/18/98 1:49
4/18/98 1:53
4/18/98 1:57
4/18/98 2:01
4/18/98 2:05
4/18/98 2:09
4/18/98 2:13
4/18/98 2:17
4/18/98 2:21
4/18/98 2:25
4/18/98 2:29
4/18/98 2:33
4/18/98 2:37
4/18/98 2:41
4/18/98 2:45
4/18/98 2:49
4/18/98 2:53
4/18/98 2:57
4/18/98 3:01
4/18/98 3:05
4/18/98 3:09
4/18/98 3:13
4/18/98 3:17

22.002
22.015
22.028

22.02
22.054

22026

22.043
22.052
22.044
22.036

22.07
22.042
22.034

22.026

22.039
22.052
22.024
22.033
22.025
22.038
22.035
22.027
22.019

22,036

22.028
22.004
22.021
22.013
22.014
22.005
22.013
22.009
21.975
21.998
21.995
21.985
21.976
21.992

21.963

21.984
21.954
21.966
21.978
21.949

21.94
21.936
21.949

21.92
21.933

0.09
0.195
-0.01
0.115

0,01

0.09
-0.035
0.09
-0.01
-0.01
-0.22
-0.015
0.09

- -0.01

-0.03
-0.135
0.07
0.01
0.01
-0.095
0.005
0.005
-0.075
-0.075

-0.075 -

0.05
-0.08

-0.025
-0.15
-0.075
-0.07
0.05
-0.11
-0.015
-0.11
0.04
-0.19

0.015

-0.03
-0.025
-0.13
-0.21

-0.1
-0.015
-0.12
0.005
-0.125
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4/17/98 22:05
4/17/98 22:09
4/17/98 22:13
4/17/98 22:17

4/17/98 22:21

4/17/98 22:25

© 4/17/98 22:29

4/17/98 22:33
4/17/98 22:37
4/17/98 22:41
4/17/98 22:45
4/17/98 22:49
4/17/98 22:53
4/17/98 22:57
4/17/98 23:01
4/17/98 23:05

4/17/98 23:09

4/17/98 23:13
4/17/98 23:17
4/17/98 23:21
4/17/98 23:25
4/17/98 23:29
4/17/98 23:33
4/17/98 23:37
4/17/98 23:41
4/17/98 23:45
4/17/98 23:49
4/17/98 23:53
4/17/98 23.57
4/18/98 0:01
4/18/98 0:05
4/18/98 0:09
4/18/98 0:13
4/18/98 0:17
4/18/98 0:21
4/18/98 0:25
4/18/98 0:29
4/18/98 0:33
4/18/98 0:37
4/18/98 0:41
4/18/98 0:45
4/18/98 0:49
4/18/98 0:53
4/18/98 0:57
4/18/98 1:01
4/18/98 1:05
4/18/98 1:09
4/18/98 1:13
4/18/98 1:17

21.757
21.757
21.804
21.819
21.815

- 21.846

21.843

21.84
21.878
21.895

21.896

21.918

21.918
21.954

21.944
21.96
21.972

21.989

21.984
21.98
21.997
21.989
21.99
22.001
22.017
21.984
22.017
22.009
21.997
21.989
22.002
22.015
21.987
22
21.992

21.984

22.001

- 21.989

21.982
21.974
21.966
21.979
21.972
21.964
21.977
21.948
21.961

21.95
21.963

0.31

0.29

0.21
0.12

© 0125

0.16
0.26
0.28
0.2
0.115
0.29
0.13
0.21
0.09-
0.225
0.12
0.04
0.04
0.025
0.05
0.02
0.14
-0.03
0.08 ..

- -0.04-

0.065
-0.14
-0.035
0.09
-0.01
-0.01
-0.115

. -0.015

0.005
-0.015
-0.01
-0.135
-0.115
-0.015
-0.01
-0.01
-0.01
-0.12
-0.015
-0.135
0.075
-0.03
0.005
-0.095



4/18/98 3:21
4/18/98 3:25
4/18/98 3:29
4/18/98 3:33
4/18/98 3:37

4/18/98 3:41

4/18/98 3:45
4/18/98 3:49
4/18/98 3:53
4/18/98 3:57
4/18/98 4:01
4/18/98 4:05
4/18/98 4:09
4/18/98 4:13
4/18/98 4:17
4/18/98 4:21
4/18/98 4:25
4/18/98 4:29
4/18/98 4:33
4/18/98 4:37
4/18/98 4:41
4/18/98 4:45
4/18/98 4:49
4/18/98 4:53
4/18/98 4:57
4/18/98 5:01
4/18/98 5:05
4/18/98 5:09
4/18/98 5:13
4/18/98 5:17
4/18/98 5:21
4/18/98 5:25
4/18/98 5:29
4/18/98 5:33
4/18/98 5:37
4/18/98 5:41
-4/18/98 5:45
4/18/98 5:49
4/18/98 5:53
4/18/98 5:57
4/18/98 6:01
4/18/98 6:05
4/18/98 6:09
4/18/98 6:13
4/18/98 6:17
4/18/98 6:21
4/18/98 6:25
4/18/98 6:29
4/18/98 6:33

21.925
21.921
21.908
21.906
21.899

- 21.892 .

21.868
21.902
21.881
21.904
21.878
21.869
21.861

21.87
21.866
21.858
21.854
21.846
21.821
21.838

21.83
21.826
21.839
21.811
21.807

21.82
21.795
21.791
21.787
21.784
21.784

21.78
21.776
21.759
21.759
21.759
21.759
21.759
21.759
21.759
21.758
21.764
21.747
21.754
21.758
21.742
21.762
21.764
21.777
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4/18/98 1:21
4/18/98 1:25

© 4118/98 1:29

4/18/98 1:33
4/18/98 1:37
4/18/98 1:41
4/18/98 1:45
4/18/98 1:49
4/18/98 1:53
4/18/98 1:57
4/18/98 2:01
4/18/98 2:05
4/18/98 2:09
4/18/98 2:13
4/18/98 2:17
4/18/98 2:21
4/18/98 2:25
4/18/98 2:29
4/18/98 2:33
4/18/98 2:37
4/18/98 2:41
4/18/98 2:45
4/18/98 2:49

©4/18/98 2:53

4/18/98 2:57
4/18/98 3:01
4/18/98 3:05
4/18/98 3:09
4/18/98 3:13
4/18/98 3:17
4/18/98 3:21
4/18/98 3:25
4/18/98 3:29
4/18/98 3:33
4/18/98 3:37
4/18/98 3:41

4/18/98 3:45.

4/18/98 3:49
4/18/98 3:53
4/18/98 3.57
4/18/98 4:01
4/18/98 4:.05
4/18/98 4:09
4/18/98 4:13
4/18/98 4:17
4/18/98 4:21
4/18/98 4:25
4/18/98 4:29
4/18/98 4:33

21.955
21.951
21.944
21.936

- 21.932
- 21.924
21.92

21.917
21.909
21.931
21.901
21.909

21.905

21.912
21.894

21.89
21.902
21.893
21.888
21.859
21.859
21.871
21.862
21.853

-21.865

21.857
21.853
21.845
21.837
21.829

21.8
21.817
21.804
21.802
21.816
21.788
21.805
21.798
21.798
21.779
21.795
21.765
21.757
21.745
21.762
21.774
21.729
21.763
21.738

-0.095°
-0.095
-0.1
-0.08

- =0.075

-0.075

0.055

-0.08

-0.13
0.055
-0.075
-0.075
-0.05
-0.005
--0.01
-0.215
-0.17
-0.085
0.015
-0.03
-0.03
-0.025

-0.1 -
-0.1
-0.12
-0.225
-0.1
-0.125
0.01
-0.005
-0.08
0.015
-0.09
0.05
-0.13 -

- -0.015

-0.165
-0.11
-0.25

-0.015
0.085
-0.08
0.005
-0.18
0.025
-0.08
-0.08



4/18/98 6:37
4/18/98 6:41
4/18/98 6:45
4/18/98 6:49
. 4/18/98 6:53

-4/18/98 6:57

4/18/98 7:01

4/18/98 7:05
4/18/98 7:09
4/18/98 7:13
4/18/98 7:17
4/18/98 7:21
4/18/98 7:25
4/18/98 7:29
4/18/98 7:33
4118198 7:37
4/18/98 7:41
4118198 7:45
4/18/98 7:49
418/98 7:53
4/18/98 7:57
4/18/98 8:01
4/18/98 8:05
4/18/98 8:09

4/18/98 8:13
4/18/98 8:17
4/18/98 8:21
4/18/98 8:25
4/18/98 8:29
4118/98 8:33
4118198 8:37
4118/98 8:41
4/18/98 8:45
4/18/98 8:49
4/18/98 8:53
4118/98 8:57

4/18/98 9:01.

4/18/98 9:05

~ 4/18/98 9:09

4/18/98 9:13
4/18/98 9:17
4/18/98 9:21
4/18/98 9:25
4/18/98 9:29
4/18/98 9:33
4/18/98 9:37
4/18/98 9:41
4/18/98 9:45
4/18/98 9:49

21.758
21.739
21.763
21.762
21.762

- 21.765

21.791
21.755
21.779
21.761
21.764
21.788
21.792
21.778
21.786
21.789
21.823
23.011
24.485
24.357
22111
21.615
21.455

21,275

21.179
21.135
21.118
21.136
21.157
21.149
21.145

21.14
21.131
21.147
21.126
21.127
21.188
21.231

21.225

21.237
21.248
21.261
21.246

21.249

21.282
21.288
21.272

21.31
21.258

0.02
0.115
0.01
0.145
-0.035

0.07 -

-0.156
0.045
0.045
0.155
0.07
-0.01
-0.015
0.225
6.125

1348

12.67
-4.5
-14.35
-14.51
-4.18
-2.18
-1.6

-0.785

-0.215
0.11
0.155
0.045
-0.085
-0.09
0.01
-0.07
-0.02
0.205
0.525
0.49

0.245

0.085
0.18
0.045
0.005
0.105
0.21
0.115
0.14
-0.15
-0.02
-8.15
-16.735
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4/18/98 4:37
4/18/98 4:41
4/18/98 4:45
4/18/98 4:49
4/18/98 4:53

4/18/98 4:57

4/18/98 5:01
4/18/98 5:05
4/18/98 5:09
4/18/98 5:13
4/18/98 5:17
4/18/98 5:21
4/18/98 5:25
4/18/98 5:29
4/18/98 5:33
4/18/98 5:37
4/18/98 5:41
4/18/98 5:45
4/18/98 5:49
4/18/98 5:53
4/18/98 5:57
4/18/98 6:01
4/18/98 6:05
4/18/98'6:09
4/18/98 6:13
4/18/98 6:17
4/18/98 6:21
4/18/98 6:25
4/18/98 6:29
4/18/98 6:33
4/18/98 6:37
4/18/98 6:41
4/18/98 6:45
4/18/98 6:49
4/18/98 6:53
4/18/98 6:57

4/18/98 7:01-
4/18/98 7:05 -

4/18/98 7:09
4/18/98 7:13
4/18/98 7:17
4/18/98 7:21
4/18/98 7:25
4/18/98 7:29
4/18/98 7:33
4/18/98 7:37
4/18/98 7:41
4/18/98 7:45
4/18/98 7:49

21.734

21.747

21.722
21.714
21.727
21.723
21.695
21.712
21.708
21.683
21.679

217
21.676
21.672
21.676
21.676
21.676
21.676
21.676
21.676
21.676
21.674
21.702

.21.684
- 21.671

21.695
21.701
21.678
21.681
21.693
21.695
21.718
217
21.72
21.699
21.702
21.707

21.713

21.716

21.74
21.743
21.705

21.75
21.737
21.744
21.748
21.782
23.114
23.698



4/18/98 9:53
4/18/98 9:57
4/18/98 10:01
4/18/98 10:05

4/18/98 10:09

4/18/98 10:13
4/18/98 10:17
4/18/98 10:21
4/18/98 10:25
4/18/98 10:29
4/18/98 10:33
4/18/98 10:37
4/18/98 10:41
4/18/98 10:45
4/18/98 10:49
4/18/98 10:53
4/18/98 10:57
4/18/98 11:01
4/18/98 11:.05
4/18/98 11:09
4/18/98 11:13
4/18/98 11:17
4/18/98 11:21

4/18/98 11:25 |

4/18/98 11:29
4/18/98 11:33
4/18/98 11:37
4/18/98 11:41
4/18/98 11:45
4/18/98 11:49
4/18/98 11:53
4/18/98 11:57
4/18/98 12:01
4/18/98 12:05
4/18/98 12:09
4/18/98 12:13
4/18/98 12:17
4/18/98 12:21
4/18/98 12:25
4/18/98 12:29
4/18/98 12:33
4/18/98 12:37
4/18/98 12:41
4/18/98 12:45
4/18/98 12:49
4/18/98 12:53
4/18/95 12:57
4/18/98 13:01
4/18/98 13:05

21.268.

19.68
18.111
16.34
14.498

12.608

10.704
8.8137
6.8725
5.8939
4.3474
2.9746
2.3476
2.1115
2.01
1.9739
1.7205
1.5446
1.4885
1.4281
1.4368
1.4372
1.4118
1.412
1.3945
1.3849
1.3932
1.3618
1.3877
1.3523
1.4271
2.4556
3.9583
5.6543
7.4474
9.2977
11.166
12.075
12.214
12.374
12.506
12.678
12.845
13.069
13.271
13.533
13.71
13.968
14.187

-24.64
-25.91
-27.515
-28.18

-28.4215
-28.6775

-24.0505
-22.3315
-19.4895
-17.7315
-11.1795
-4.823
-1.8685
-1.955
-2.327
-2.427
-1.462
-0.539
-0.2565
-0.0815
-0.124
-0.2135
-0.1345
-0.094
-0.1635
0.014
-0.2045
0.3265
5.3395
13.03
21.136
24.959
26.697
27.5585
23.138
14.5815
6.04
2.155
2.32
2.355
2.815
2.965
3.44
3.205
3.485
3.27
3.59
3.375
3.695
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4/18/98 7:53
4/18/98 7:57
4118198 8:01
4/18/98 8:05
4/18/98 8:09
4/18/98 8:13
4118198 8:17
4118198 8:21
4/18/98 8:25
4/18/98 8:29
4/18/98 8:33
4/18/98 8:37
4/18/98 8:41
4118198 8:45
4/18/98 8:49
4/18/98 8:53
4/18/98 8:57
4/18/98 9:01
4/18/98 9:05
4/18/98 9:09
4/18/98 9:13
4/18/98 9:17
4118/98 9:21

4/18/98 9:25

4/18/98 9:29
4/18/98 9:33
4/18/98 9:37
4/18/98 9:41
4/18/98 9:45
4/18/98 9:49
4/18/98 9:53
4/18/98 9:57
4/18/98 10:01
4/18/98 10:05
4/18/98 10:09
4/18/98 10:13
4/18/98 10:17
4/18/98 10:21
4/18/98 10:25
4/18/98 10:29
4/18/98 10:33
4/18/98 10:37
4/18/98 10:41
4/18/98 10:45
4/18/98 10:49
4/18/98 10:53
4/18/98 10:57
4/18/98 11:01
4/18/98 11:05

21.407
20.736
20.739

20.58
20.545

20511

20.489
20.493
20.531

20.51
20.523
20.519
20.535
20.526
20.542
20.542
20.543
20.541
20.543
20.537
20.527
20.706
20.969

20.996

21.02
21.053
21.038
21.022

21.06
21.049
21.039
20.661
19.201
17.517
15.702
13.817
11.875
9.9254
7.9891
6.0877

4.758
3.6031
1.8695
1.4808
1.3139
1.2342
1.1764
1.1002
1.0967

-4.135-

-0.955
-1.14

-0.455
-0.26
0.1

0.105

0.15
-0.06
0.125
0.015
0.115
0.035
0.085.
-0.005
0.0056
-0.03
-0.07
0.815
2.16
2.345
1.57
0.42
0.21 .
0.01
0.035
0.055
0.085
-1.995
-8.24
-17.61
-24.795
-26.92
-28.21
-28.883
-29.1395
-28.9365
-25.837 -
-21.93
-21.091
-16.386
-11.446
-3.1765
-1.522
-1.0235
-0.6875
-0.483
-0.213
0.0695



4/18/98 13:09
4/18/98 13:13
4/18/98 13:17
4/18/98 13:21
- 4/18/98 13:25
4/18/98 13:29
4/18/98 13:33
4/18/98 13:37
4/18/98 13:41
4/18/98 13:45
4/18/98 13:49
4/18/98 13:53
4/18/98 13:57
4/18/98 14:01
4/18/98 14:05
4/18/98 14:09
4/18/98 14:13
4/18/98 14:17
4/18/98 14:21
4/18/98 14:25
4/18/98 14:29
4/18/98 14:33
4/18/98 14:37
4/18/98 14:41
4/18/98 14:45
4/18/98 14:49
4/18/98 14:53
4/18/98 14:57
4/18/98 15:01
4/18/98 15:05
4/18/98 15:09
4/18/98 15:13
4/18/98 15:17
4/18/98 15:21
4/18/98 15:25
4/18/98 15:29
4/18/98 15:33
4/18/98 15:37
4/18/98 15:41
4/18/98 15:45
4/18/98 15:49
4/18/98 15:53
4/18/98 15:57
4/18/98 16:01
4/18/98 16:05
4/18/98 16:09
4/18/98 16:13
4/18/98 16:17

4/18/98 16:21 °

14.428
14.643
14.926
15.102
15.342

15582

15.843
16.062
16.301
16.499

16.721.

18.014
20.408
22.399
24.709
26.951
29.012
30.984
32.891
34.786
36.695
38.581
40.476

42.22
43.884
44.827
45.348
45.603
45.752
45.842
45.897
45.907
45.364
43.524
41.238
39.404

-37.543

35.635
33.718
31.817
29.905
29.118
27.483
26.688
25.614
25.534
25.484
25.431
25.353

3.37
3.495
3.28
3.705
36
'3.595
328
3.295
8.565
19.545
28.39
33.475
32.715
33.065
31.375
29.7
28.87
28.555
28.45
28.45
27.625
26.515
21.755
15.64

' 8.595
4625
2.47
1.47
0.775
2.39
-11.865
-23.345
29.8
-29.905
-28.015
-28.43
-28.63
-28.65
23
21.67
-16.085
-17.52
-9.745
-6.02
-0.915
-0.905
-0.83
-0.865
-0.59
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4/18/98 11:09
4/18/98 11:13
4/18/98 11:17
4/18/98 11:21
4/18/98 11:25

4/18/98 11:29

4/18/98 11:33
4/18/98 11:37
4/18/98 11:41
4/18/98 11:45
4/18/98 11:49
4/18/98 11:53
4/18/98 11:57
4/18/98 12:01
4/18/98 12:05
4/18/98 12:09
4/18/98 12:13
4/18/98 12:17
4/18/98 12:21
4/18/98 12:25
4/18/98 12:29
4/18/98 12:33
4/18/98 12:37

' 4/18/98 12:41

4/18/98 12:45
4/18/98 12:49
4/18/98 12:53
4/18/98 12:57
4/18/98 13:01
4/18/98 13:05
4/18/98 13:09
4/18/98 13:13
4/18/98 13:17
4/18/98 13:21
4/18/98 13:25
4/18/98 13:29
4/18/98 13:33
4/18/98 13:37
4/18/98 13:41
4/18/98 13:45
4/18/98 13:49
4/18/98 13:53
4/18/98 13:57
4/18/98 14:01
4/18/98 14:05
4/18/98 14:09
4/18/98 14:13
4/18/98 14:17
4/18/98 14:21

1.0798

1.0666

1.1106
1.1505
1.1943

- 1.155
1.1672

1.1755
1.1876
1.2135
1.1999
1.4053
2.7812
4.4125
6.1929
8.0053
9.9174
11.804
12.691
12.915

13.16
13.397
13.675
13.947

14.212°

14.52
14.781
15.085
156.321
16.603
15.863

16.12

16.36
16.599

16.859

17.077

17.316- -

17.513
17.731
17.928
18.128
19.041
21.346
23.064
25.039
27.136
20.094
31.004
32.911

0.3535
0.6385
0.222
0.0835
-0.094
0.163
0.2315
0.122
1.0885
7.8385
16.063
23.938
26.1205
27.5245
28.0555
23.4285
14.988
6.78
3.53
3.8
3.935
4.075
4.225
417
- 4.365
4.005
4.11
3.89
3.995
3.785
3.68
3.695
3.585
3.585
3.27
3.27
3.06
. 3.075

6.55

17.09
24.68
29.99
28.95
30.15

29.825

28.875

28.565

28.355
28.35



4/18/98 16:25
4/18/98 16:29
4/18/98 16:33
4/18/98 16:37

© 4]18/98 16:38 -

25.318
25258
25.235
25197

2517

-0.605
-0.44
-0.325
-0.2

-0.1-
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4/18/98 14:25
4/18/98 14:29
4/18/98 14:33
4/18/98 14:37
4/18/98 14:41
4/18/98 14:45
4/18/98 14:49
4/18/98 14:53
4/18/98 14:57
4/18/98 15:01
4/18/98 15:05
4/18/98 15:09
4/18/98 15:13
4/18/98 15:17
4/18/98 15:21
4/18/98 15:25
4/18/98 15:29
4/18/98 15:33
4/18/98 15:37
4/18/98 15:41
4/18/98 15:45
4/18/98 15:49

.4/18/98 15:53
-4/18/98 15:57

4/18/98 16:01
4/18/98 16:05
4/18/98 16:09
4/18/98 16:13
4/18/98 16:17
4/18/98 16:21
4/18/98 16:25
4/18/98 16:29
4/18/98 16:33
4/18/98 16:37
4/18/98 16:38

34.807
36.675
38.581
40.476

42.16
43685 -

44.37
44,732
44.868
44,918

44.948 -

44.984
44.953
44.947
44.997
44.968
44.998
45.009
45
44.989
45.022
45.01

44763

42.859

140.907

39.02
37.1289
35.199

33.3
31.921
31.315
30.377
28.058
25.528
25.336

28.345°
27.425
25.52
19.47
12.86
5.915
274
1.08
0.58
0.175
-0.005
0.065
0.075
0.255
0.06
0.16
-0.045
0.065
0.05
-1.13
-10.815
-20.515
-28.715
-28.65
-28.54
-28.6
-26.04
-19.42
-14.615
-19.315
-28.935
-25.205
-13.61

-1



Section 4A EMI/RE02 Testing

“NOT REQUIRED”

This test was not performed for PLO F03. Qualification set by FO1 testing.






Section 4B EMI/REQ2 Testing

“NOT REQUIRED”

This test was not performed for PLO F04. Qualification set by FO1 testing.






Section 5A: Frequency and Power Hystersis - FO3

This section contains the results of a full functional test over temperature taken after the
PLO (F03) was subjected to thermal cycling under vacuum and vibration.
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TEST DATA SHEET £'(Sheet 1 of 4)
Functional Testing (Paragraph 4.2.1)

MﬁT

~Signature—

%f'ﬂ-‘fmn, Cycﬂ:\j CP7—

Paragraph 4.2.1.3, Functional Testing: \ .
Step | . Test | Expected [ Measured l Pass/Fail
1 Potential Difference from * 15 V RTN to:
PLO Base Plate < 1.0Vac . L5 Pacs
Spectrum Analyzer <1.0Vac osy DRSS,
Frequency Counter Chassis < 1.0Vac LoUY D Aes
Power Meter Chassis < 1.0 Vac osV Pﬂ’és '
4 Evacuate vacuum chamber <_10‘2 torr Pressure = torr *
| and record pressure W
5 Thermal couple readings TC1=22+2°C TCi=_2/(¢ °C Pogs
’ TC2=__2/9 °C N/A
TC3=__2t# °C N/A
6 DROL/A ~<tVo 4 / || DROL/A=_<£7 »V Pore
PLOL/A <Vo4 /) V|PLOLA=__ S 2§ Fass
Is PLO locked? Yes - Yes_x .
S No_ e
: 0002 Ofn, ~~ ————
7 PLO Frequency . 57.290344 GHz + 200JHs | Freq.=_$2 270 33 YHGHz | Ay
PLO Power 17 t0 20 dBm P=_s¢.¢6_dBm Aesc
8 Input Voltage and Current
VM1 Voltage +15£0.1V VMl=_ig0% V Preg
VM2 Voltage -15+0.1V VM2=_x15.08 V Poes
IM1 Current 600 mA max. Mi=_sy  mA Pase
IM2 Current 100 mA max. IM2=_0bG.6  mA p,w .
DRO L/A Voltage «V-p £ 7] DROLIA= 56wV Pacs
PLO L/A Voltage <V 0 L/ V| PLOLA=_5U wV Dass
12 RF Output Power and 17 to 20 dBm 0002 64 (DP =_1%.9% dBm D.. "
Frequency 57.290344 GHZ + 200483 | Freq.= &0 240 5 01\ GHz Pass
Baseplate Temp. (TC1) TC1=22+2°C TCl=_2x.U(C °C Dass
13 Frequency vs. Voltage _
# 15 V Supplies +152+005V +Voltage = _tt523 V p«‘
-15.22£0.05V 4, 264 RYoltage = —ur.20 V e
57290344 GHz £ 2004k | Freq.= 52 29633(2¢ GHz | g,
17 t0 20 dBm P=_pg9¢ dBm A

¥ p@cﬂﬁ{ c{a)‘;\ ﬂaL/ /\ﬁ Mlgf.‘“‘ﬁ k’f- {,14‘.(¢/ VetCeiam,

AV 2620
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ECR  NO. ; @75 AE-26758A
i 21Jan 98
€8 C
TEST DATA SHEET #(Sheet 2 of 4)
Functional Testing (Paragraph 4.2.1)
‘ovs/— 7 Zapmsal Cy: /1'43 cPr;r
Paragraph 4.2.1.3 (Cont):

Step  Test | * Expected | Measured - | Pass/Fail
14 | Frequency vs. Voltage : ‘ S i
| £15V Supplies +14.8%0.05V +Voltage= (4, 42V P

-14.820.05V 4,99 cfjzYoltage=_=! d.q1v N foee
57.290344 GHZ £ 200kHs | Freq.=_57.30%¢(§ GHz. | A,,,
17 t020dBm P=_/¥% dBm Aes
15 | Spurious and Sub - 200 4, -90dBc S;L//o A< Ao
16" | Power level of 114.58 GHz <-10dBm | Poweroflld S8 GHz =2
- signal =24 dBm lass
17 Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
P
2:1 mismatch over 1A N/A Worst Case Power = N/A
’ 2%  dBPeak
18 | Operating Temperature TC1=1+2°C TCl= ) /o¢ P
@ 1°C baseplate ) 1TC2="") 4o/ N/A
TC3=  p.q2¢. N/A
0-1v DROL/A=_d4¢ V e
0-1V PLOL/A=_48 WV yo
19 Input Voltage and Current
VM1 Voltage +15+£0.1V VMl=_+/550 V¥V Lice
VM2 Voltage -15+01V VM2=__~s.0 V LPegr
IM1 Current 600 mA max. Ml=__S%27 mA Pk
IM2 Current 100 mA max. M2=__ 446 mA fhcs
DRO L/A Voltage <™ sy DROL/A=__Ug 4V ﬂ, "
PLO L/A Voltage SW.p 4/ |PLOLA=___y¢ mV /%
RF Qutput Power 17 t0 20 dBm' ool ,’_Power =_¢7. 5/ dBm Ag
Frequency 57.290344 GHS + 200kHs | Freq.= 52 2% x3¢ 7 GHz P
Frequency vs. Voltage ’
* 15 V Supplies +152+005V +Voltage= *5 -V A
-152£005V 0003 G-l ‘iVoltage =_"rs2 V /f.,-:
57.290344 GHZ + 20018z | Freq.= §2.296 ¢ 6 GHz | A
_ 17 t0 20 dBm Power=_/%2.¢7 _dBm y
Frequency vs. Voltage .
+ 15V Supplies +14.8+0.05V +Voltage=_«.¢ V e s
-14.8£0.05V ;)00 ) -Voltage=_~%% Vv s
57.290344 GH7 + 200kHr | Freq.= $>.2963Y 7 GHz | A s
17 to 20 dBm Power=_/%-S/ dBm

A-BTR2(
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TEST DATA SHEET ¢/(Sheet 3 of 4)
Functional Testing (Paragraph 4.2.1)

Paragraph 4.2.1.3 (Cont):

po,)‘ r‘u-c-/ (yz 4;35 Pr

Step Test Expected A Measured | Pass/Fail
- 19 - Spurious and Sub —200 4 -90dBc See Plots o 4
(Cont) | Power level of 114.58 GHz <-10dBm Powerof H458-GHz=—a____
signal =22 dBm /476 .
Load VSWR and Frequency Pulling '
2:1 mismatch over 1A N/A Worst Case Freq = N/A
[O Ao .
2:1 mismatch over 1A N/A ‘Worst Case Power = N/A
- e X dB Ak
21 . Operating Temperature TC1 = 44 +2°C TCl = Y3.q° . P«ss
@ +44°C Baseplate TC2= y4.s°C N/A
‘ TC3= Y (' N/A
0-1V DROL/A= /0] V Fhse
. 0-1v PLOL/A=__,073 V Aes
22 | Input Voltage and Current
VM1 Voltage +15+0.1V VMl=_/r50 V Pass
VM2 Voltage 1501V VM2=___/50Q V " Aues
IM1 Current 600 mA max. Mi=__$3R mA Bice
IM2 Current 100 mA max. mM2= €€ ___mA Pece
DRO L/A Voltage <IN 04/ |/ | DROLA=_./0/ V Ao
PLO L/A Voltage <o 4/ | PLOLA=_.273 V Legs
RF Output Power and 171020dBm ,. 5 gl Power=_/¥./<dBm
Frequency 57.290344 GH2 +2004Hs | Freq.=_2 % X27052CL0GH, | P,
Frequency vs. Voltage
+ 15V Supplies +152+£005V +Voltage=_4-2 V Aoee
-15.220.05V 000 o) -Voltage=_ <3V Puse
57.290344 GH7 + 200kHz | Freq.=_£2. 290326 £0 GHz
17 t0 20 dBm Power=_/¥9. /< dBm
Frequency vs. Voltage
£ 15 V Supplies +14.8+£0.05V +Voltage=_ /4. ¢ V Aucg
-14.8 +£0.05 V -Voltage=_ ~4. ¢V /o «
57.290344 GHZ + 2004Hs | Freq.=_32 27032{60GH:z | pASS
17 to 20 dBm Power=_/%./4 dBm %
A-1E 827

\K 2.
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8.
TEST DATA SHEET ¢ (Sheet 4 of 4)
Functional Testing (Paragraph 4.2.1)

Lost Thermal Cyc/.:-.’ cpr

Paragraph 4.2.1.3 (Cont):
Step Test - » Expected : .. Measured ‘ Pass/Fall
"22 | Spurious and Sub : -200 4, -90dBc Soe plode . Pogs .
(Cont) { Power level of 114.58 GHz <-10dBm Powerof 114,58 GHp-=—R——— v
signal ~>7 dBm Rus
" { Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
» 2 )
2:1 mismatch over 1A : N/A Worst Case Power = N/A
— YA dB Pk
2
Shop Order No:__ H3(é/5” ' Test Encmeer A %L\
Eperatin 3 &0 Codqti) Q\‘e&
Unit Serial No.: g3 Quahty—A.ssumcc-

G@vi’z’l@/ﬂ )Lf}’”/?[

Date: U 414

A-15¥E2Y
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Section 5B: Frequency and Power Hystersis - F04

This section contains the results of a full functional test over temperature taken after the
PLO (F04) was subjected to thermal cycling under vacuum and vibration.
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TEST DATA SHEET£(Sheet 1 of 4)
Functional Testing (Paragraph 4.2.1y

amnTel) TR ?/
1675

L8

7“\‘7

1Z Post - Thtrunl Cycling CPT
Sign :
Paragraph 4.2.1.3, Functional Testing: .
Step Test l Expected Measured I Pass/Fail
1 | Potential Difference from + 15 VRTN to:
PLO Base Plate < 1.0Vac Nla ﬁ“,
Spectrum Analyzer <1.0Vac L oSV Aoss
Frequency Counter Chassis <1.0Vac oMY A 5¢.
Power Meter Chassis <1.0Vac .osV Phase
4 Evacuate vacuum chamber <10? torr Pressure = torr '
and record pressure o o /Amﬁrcq‘—
5 . | Thermal couple readings TC1=22%2°C TCl=__xt¢ _°C Vb
TC2=__2,9 °C N/A
TC3=_ |5 N/A
6 |DROL/A ~<tV'0 4 1 |f| DROLIA=G2 V¥ >
PLOL/A <04 ) V| PLOLVA=_2/ aV s
Is PLO locked? Yes Yes _ X _ ‘ /QKS
S : S 002 644n1N0 '
7 PLO Frequency . 57.290344 GH/ +3004e | Freq.= £7,270 34p 400 GHz | /g
PLO Power 17 t0 20 dBm P=/9.9% dBm Pesy
8 Input Voltage and Current
VMI Voltage +15+0.1V VMl=_tts0( V R
VM2 Voltage -15£01V VM2=_-isios V .
IMI Current "600 mA max. Mi=_53] mA Pasg
IM2 Current 100 mA max. M2=__$29 mA D
DRO L/A Voltage «¥-p ( V| DROLA=__(4 &V Prss
PLO L/A Voltage <V o L7 V| PLOL/A= 13 v Prse
12 | RF Output Power and 17 to 20 dBm . 002 bt = 144 dBm P ss
Frequency A 57.290344 GHZ +2004H» | Freq.=_%7. %90 30 son GHz Pass
 Baseplate Temp. (TC1) TC1=22+2°C TCi=_232>x °C Pese
13 | Frequency vs. Voltage
+ 15 V Supplies +15.2£0.05V +Voltage=_/5221 V P
1522005V o o) zVoltage = =159V Puss
57.290344 GH2 +200kHz | Freq.=_s77. 290 290 sp2aGHz | .
17 t0 20 dBm P=_/1.9/ dBm Pass

% Recard 4{‘4:\ 6’4(/ ,‘)C N’gfwb 7‘;57‘ tader veiLLiasns,

A-¥Z 620
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TEST DATA SHEET & (Sheet 2 of 4)
Functional Testing (Paragraph 4.2.1)
N | Post Thapmal Cyeling CPT.
Paragraph 4.2.1.3 (Cont): : :
Step ~ Test l " Expected . | Measured l Pass/Fail
14 | Frequency vs. Voltage '
[ =15V Supplies +14.8£0.05V +Voltage = 14,40V P
-14.8%0.05V 507 chsVoltage = =44 v | De,
57.290344 GHZ +200kH= | Freq.=_$2 220 3@ s GHz- | A, s
1710 20 dBm P=_{4.7% dBm Fss
15 | Spurious and Sub - 200 4, -90dBc S, P P,
16 | Powerlevel of 114.58 GHz ~ <-10dBm | Powerof114 58 GHz == —— ﬁ
signal —6Y¢ dBm sy
17 | Load VSWR and Frequency Pulling
2:1 mismatch over 1A ' N/A Worst Casefreﬁ: .N/A ‘
2
2:1 mismatch over 1A N/A Worst Case Power = N/A
-2 dB Peak
18 Operating Temperature TCl =1 +2°C TCl= rs9%_. Pres
@ 1°C baseplate TC2= /(g N/A
, TC3=. (0% N/A
a T0-1V - DROL/A=67 ¥V Ao
0-1V PLOL/A=_%6 -V A cs
19 | Input Voltage and Current
VM1 Voltage +15%0.1V VMl=_~#%2J V &r
VM2 Voltage A15£01V VM2=_=%0 V Ao
IM1 Current 600 mA max. Ml=__S“s” mA A
IM2 Current 100 mA max. M2=__S<&  mA A
DRO L/A Voltage <% 5, |DROLA=__é0=V Fae
PLO L/A Voltage SIV. p 4/ |PLOLA=_LE _aV e
RF Output Power 17t020dBm , ., ., Power =—2o@f dBm 29, .\, 2 %S
Frequency 57.290344 GHZ +200kHs | Freq.= 52 200 R{ 7 GHz Az;;
Frequency vs. Voltage : : o .
%15V Supplies +152£0.05V +Voltage=_ %53 V Aece
1522005V 0 o0 Voltage=_=(522V Frss
57.290344 GHZ + 20048z | Freq.=_$22¢032692 GHz | A
. 171020 dBm Power=c2¢9¢7dBm 70 | /fhs
Frequency vs. Voltage W‘*‘f _
+ 15 V Supplies +148+0.05V +Voltage=_£4 g V Poce
-14.8%£0.05V o o gl,-Voltage =tV Aigs
57.290344 GH? + 2004 | Freq.= 37 22052 7 GHz | fs
s 17 t0 20 dBm Power = 22g—~dBm 20 Wﬁ—ﬁl
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TEST DATA SHEET ¢/(Sheet 3 of 4)
Functional Testing (Paragraph 4.2.1%

" Paragraph 4.2.1.3 (Cont):

po,)‘ f/uq./ (y;(hg CPT -

| Step Test ‘Expected Measured
19 | Spurious and Sub —200 4, -90dBc Se Aliks Puss
(Cont) | Power level of 114.58 GHz <-10dBm Powerof H458-GHr=—2__ |’
signal —66 dBm /OQ‘S
Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
S Az <
‘ 2:1 mismatch over 1A N/A Worst Case Power = N/A
26 dB A4
21 Operating Temperature TCl =44 +2°C TCl = q;: 0 Q§ <
@ +44°C Baseplate TC2= 45, N/A
TC3=  Wwo N/A
0-1V DROL/A=_.20 V [ igs
0-1v PLOL/A=_.%a V brs
22 Input Voltage and Current
VM1 Voltage +15£01V YMI=_t5o v Pass
VM2 Voltage 15£01V . | VM2=_—5.0__V s
M1 Current 600 mA max. Ml =___sud mA Pasg
IM2 Current ' 100 mA max. mM2= 5.9 _mA ﬂ(%
DRO L/A Voltage <¥ 04/ /| DROLA=_.20 V e
PLO L/A Voltage <o L( /| PLOLA=_.iba V Res
RF Output Power and 171020dBm - g Power=_20 dBm &’«8
Frequency 57.290344 GHz + 200443 | Freq.=__$2.3%a0 337 GHz Pa <<
Frequency vs. Voltage
+ 15 V Supplies +152+0.05V +Voltage=_ix" %V p% 5
-152+0.05 v oton G 47LVoltage =_-<$xN V Pas¢
57.290344 GHZ + 200kHz, | Freq.=_2%)29¢ 339 GHz (),6,
* 171020 dBm Power=_20__dBm '
" | Frequency vs. Voltage . : :
+15 V Supplies +14.8+0.05V +Voltage=14.¢ V A
1482005V o o4 -Vollage= ~.& ¥V P
57.290344 GHY + 2004Hs | Freq.=_5).390 33 GHz L
171020 dBm Power=_ 20 dBm Pes
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Functional Testing (Paragraph 4.2.1)
. : . Post Therms! Cy:/.‘—.’ cpr
Paragraph 4.2.1.3 (Cont): ) » ' : o
Step © Test ‘ Expected .. ‘Measured .| Pass/Fail
-22 | Spurious and Sub -200 4, -90dBc £ Dbk - s
(Cont) | Power level of 114.58 GHz <-10dBm Powerof 1458 CHz 20—
signal dBm P ass
Load VSWR and Frequency Pulling
2:1 mismatch over 1A N/A Worst Case Freq = N/A
5 Ha
2:1 mismatch over 1A N/A Worst Case Power = N/A
> a fuk
Shop Order No.:__Ulbtg Test Encmeer Wk C')Jz\ 'Q
Opasatoi 20 Codths } %‘ / O
Unit Serial No : oY Quality-Assurancess L7, /\Q GH\i1s0
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Section 6A: AM/FM Noise Levels - FO3

The following pages contain the results of the AM and FM Noise tests for PLO F03. The
plot of the FM Noise Test shows that (f) [dBc/Hz] falls under -100 dBc/Hz at all
frequencies more than 1 MHz from the carrier. The plot of the AM noise test shows that
outside of 1 MHz, AM noise is less than -132. '






HI

[ZH1} “Sh [ZH/28P] (M

A00T

A0T

AT

1)
0a1

’ i y i i i M i P ¢ H LE i M B A i I {
T ¢ ¢ H 3 H 3 H v . E} ? < ? . L
x »
H H ¢ $ H ¢ )
? N X R 3 ¥
%bwtbﬁﬁb1@#&Q>AQ>&#‘I&¢’#&¢¥&6'J&h‘l&b)’ﬂo##bl##KQ)&#5&0(}'&#?A#?&#V<b’<(\¥#bi¢0{QQ&Q%&":}&QV&#V&Q’LQVs#‘l‘é?#éa"@b“'Qb&Q)A‘Q}A'ﬁV&QVAQV&#’(#V(O?QOM%
b} by H ) N }
b [ x 3 < s H b
) 3 3 :
MQ'(A-."&-.AA\--‘(‘AQ\'.{Q\'.{QVAM\'ll'\'l@\‘ll‘:}‘#.’\lﬂd‘\-.Q!\-AA\'.AA\P.((\'.‘\xiv\'l(-\'(t‘l'tlhlsl-.'lt'AA\-.ﬂA‘\a.AlV'A\\'.Qi\'.il-\'ll-\'tl-\lt(-‘(Iv-"l-.ilu.\!\-.ﬂa\'ﬂl\'AQ\'.xa-v\(-VA&\'Q&I§l-l‘ﬂ'-(l\\4“
aace i ¥ N ¥ 3 ¢ o
% 3 ® 3 : 1
N
\\\‘Yt‘.‘ﬁ#h?“kwéﬁ‘#ld@ht\'.\k\\'\i\\‘\Q‘ﬁ\'&‘-""fﬂi’\'4‘h\'s‘h\‘0-\\‘\'%t’s‘)\f\‘.\;\\b\¢0\¢\~\'A‘.‘Y«\.‘\'A\.\\'\\%\':\\a\‘»’.\fﬁll‘\’.\#ﬁlt\\‘\\\0‘(\)\'\\-\\'1‘.\\"-\\“\%\’0.\€WA'.'\?%A\O\0\‘\4\“03V\\#W¢&TN\\
g > ¥ 3
i % ¥ < B t vt
I ) 3 ) : s
¥ . .
v\h‘.\\\?A\'PAYVAVV‘%V)NV?NVAN \QA‘\’AV\?AV»‘&V\PNV}NV)NVANVANVA&E‘A;V)\\'FAV\r‘&V\‘AV!‘hV)hV)hsAQVANV)\’OVA\"A\“AV?WM
# 3 H 3 ? A
2
%%\ s ¥ i ] W
Mot < ¢
2
B danosuusvoduenvsnusnusnesnernasdos T R APV
?‘é M < 3 H
M.t ) » § P
22 ] H R »
#
B duravenvondonvonsnnvavenrvenvenvdavenvonennsantanvnny eneentien e SRR RN NN N RN RN R RN AN S
4 t 3 1 :i 2 g )
e ¢ ¢ s s s g 3 : Hh
\
I s + ] : ) 1 § 3 (RO "
e ¢ .«.u\..«.‘,..w.uv...u....u...uwvu-..,.....w“\...w.uu“u..wﬂ..«...\....v«'......A“‘..‘.\..‘.,....v...”w.«w.wu-vw,tq..gaku ,..53.‘[&‘:.\;\-4:
N A b
2t : N s v {2 R t LR I M
fo> 9 : H
g i t 2 § & ! z } L TR ¢
4] s H R 3 R [ 2 SR M 3
e fasvarvasvarvar e satastasasva At vasyasrarvat sy satpnasasyasdasrarvasyasspsvascoreavasvamsaavarbdiboasndivgivascarraay i nevai i abva v s
5 F
t ¢ s ¢ H 141 § oo ¥ @ ¢ ¢
A33% - ¥y
) ¥ H ) v i s 2 $ g
¢ t 13 i : oy ¢ B,y Al
MY RASVAYPAVYAVVAV2AVAAVYAAVAAVAAVANYASYAVVAVVANPAVIAVIAVAANYARYARVANYYASVAVVAVPAYVAY2IMYI2AVALYAAVARVAIVAYPAVYAVVAVVAYDIAVYIANAAVYVARVAAVAYPAYRAYP AV
¥ v ¢
H % H % 3 N ) 3
Assn 14
8 $ ¢ 3 : M t Z e
} 1 H % ¢ % ¥
kWé’*b?#&#ka{\)#&#}AQ}&Q}"#V&&VJLQV'XO‘I<b‘d#6IQ#JQL‘&Q)&055&‘9*5"#?&0"537‘6?".b'lQb#¢¢(°0&#)&Q}&QV&Q,’&Q’ﬂ&é?:~¢¥<b'a"l¢l#b#ﬁb&ﬁ J.Q5&17&#5”*0?&#9&6?{0?#&)‘»«.‘
' ) ] 3 3 3 k
. P
f ] ¥ 3 : t [
»\wn\-m-w“”,\SN‘.M“.\.,‘wu.wmu.w:mu.w.«NMM.MM\.Ju,.whw.wu.ww..ﬂ.m,ﬁ'.m,M.M.q.w.h-fuv.,.»;,.-,.MM.Mml..n.m.l-,.hw.m.m.“.m.m"m
¥ } H »
.
e $ 3 ? ¥ N < .
H L B 3 : H
N
\\\‘V(\PTA\&W“NV&&V9R¢\‘&‘WRG\V\«\\'\4\\‘\‘(\."2\'1\."\")%\'\‘%\'\\.\\'\'Af\‘.\l‘\'h;«\\‘\\\\'\6\"\'&\)\'4}.‘\'1\a\‘\\.lk"\\.\\"’.\Q‘#.\\'\\.\‘\\)\l\\‘\d\‘\'4‘?\'d?\"‘v\\"%\"v\\’I’v\l'\‘ﬁf9%1\0\l\\‘\@*f“’?é*ui\%f\““
) ) §
vy ¢ 3 ¥ $ } i e
) ) s ¥ : $
Y A LAY YA TR N A P A AN A A YA R A NP A I R A LT A T Y A S L Y A R P PV AT ALY Y R Y A F AL A Y AT AR AT ATV A TP AT YA YR s A AV AN A AR VA YA Y YA Y A
$ ] R ¥ ! ¢
XYY t ] b ? < ] AVWY
< s ¢ H s [
N R I A B R R R L N R R T R N R R R N L L L T S Y RV RV P YYINS
t 3 ? Toog H H
? ¥ H ¥ R $ s
% b3 X 3 }
1&@3%1&?#0#0#5#4‘&#5KQ?&\‘:'I&Q)’&hi’l&&?W#?ﬂb,'JbJQ&J#Q&Q’&N‘l%AQ{:‘&&’&#NAQV{Q’{QV‘I&I‘QbyQOA*'r&#5&#7&#?&&7&&V$¢7‘#7*‘01’Qba"ﬂlb&*}&ﬁ"&*}?&thhU&b?ﬁ(‘V(Q?ﬁbm
% 1 ¥ R 3 )
o < < . N s ¢ wees
s ) 3 ) i H
T R R T R PRV
H ) k3 ¥ ] $
P t L . H . 3 q . ? o
{ T i bt { b : S { Ledadd i b !
L e £ b 3 K2 2 s 3 £y £

51.:3Z.51

TN

- A

= A& 51

3470/ F

ZH &4+344° 25

€04 07d ‘1531 W

J2144e]  H3k0OE dH

021
0?1
051
OF1
0£l
021
011
oot
04~
03-
02-
ay-
05-
Qb -
0L~
0Z-
or-
0+



HI

[2H13 A [2H728P] ()3

A00T

1! AT

I

o A A s S O S S A
;¢ Y H ¥ H H EY H : ¢ H
Y peen
$ H t 3 3
I \ s 1 M :
WO?(QVQ#JQ#{QQ&Ws&Q)&Vi&Q#&#'I&QV'&#‘I‘(b"'#bl#bl#b&#>&¢>xﬁe‘d‘nv&hi’&h‘dtbi<b¥¢bl¢°{Q&£Q>AO\&Q’K#1%#7&6950‘!(b'i#bd‘#blﬁb&ﬂ1&0551‘1&#9&#?&61*bV{#VQQm
) ¥ b3 ¥ 4 H
a ¢ s * s : t b
) ] $ ) 3 }
R L T L A e L D R R R R L
cas o4 ¥ N i 3 ¢ s
? ? $ % 3 )
N
“\‘V!‘&N«\h‘\\&E&a??hf\’.\t‘#.\t\v\d\‘\k\v‘\i?:\'4)‘4%?\‘.\?\\%\'\5#\‘\'&!‘9-\‘69ld\'\d\‘?'))?#’\'0-\\“\.\V‘\\.\\‘\ﬁ.\twkt9%#\'\6\’\\\9‘0>\"?\'0ht\\a\'ﬂ.\\‘\‘%A‘V.\\'\’-{,Q\\P\49\6#‘6)?&?*#%‘\“\0
) 3 ¥ :
o N X t ¥ * t e
H ¥ $ ¥ $ H
NVANVANVAhVA\§VA$9AVV’\V\’A?»"vvllbv'hV‘AhVAhVo\&*AV\PA\D‘AVQ'\VV}V"QV)th'-VAthAhVAhPA"A\vAV\*l\VUAV\D"V)'-V)hsl\&vA&VAQVA\?A\'AV?NW
..... kH ¢ H ¢
¥ ® L ¥ AW
4 < ¢ H [
S L A X R L L T SRV ravaVesnwrvvavosvaavsavaavhavinvanvsnvsnsrvs s usb v AV AV AV aAY I AT E AR LNV AU s v A AAVIAY PRV IR N AR AN B NS N A
¢ H 1) s s H
0 H ¥ 3 ) R H LS
% 1t b ? s H
W A v A nnrendrneRNren eV I R T E S T R e e S T N R R R R R R T N R R A R R AR AR AR
? R b H )
&eve t ¢ 3 » ¢ Hen)
b3 H ¥ 3 H
B Y R P e Ay A N AR P AT AN AL AP L C AL LA M U A VR VA VA e ACW ALV At P AN P A lAL WAL LR TP ALLAC N ALY ALV AL At bt a W
s ) { 3 3 t
g H Y H H e
H $ ? s
Y VATV AP AT RN Y AT AP AAT AN ANYYAREAIYA YA T E ATV RIY AN S AV Y ALY A VA ARV AR ANI ATV AIVAIVAIVAIPAIERI SIS FARATI AT ATEAIYASYA YV A
¢ S ¢ ¢ 7 TS 2 H ®
v v
, ) ¥ H 3
3 4 ¥ ! < R %
WU‘I\\'AV)‘J\V\?%V»".V)NV)QVANVA'.VA"VASQA\V\AVVAV'AVV‘NVI‘hvlhv{\hvi\ﬁvdlvvl\\?l\\\fo\vﬂAVV>AVV"VINVI‘~VANVANVAQ\’A} 'f'bVINV)N\;AIDVA&VA'DVA"A\VAV\’W
!
t 3 ¥ % 3 )
an 2028
H 3 R $ 3
t 3 $ 3 M 3
%b?ib?#&iﬂbﬁﬁ&&#}&@l&@’&h’&k’t&?&b$<#¥#b##bl#b&ﬁ5&0)3&0‘?‘#¥Ab’&b‘l{§7<6¥¢blvb{o&ﬂ#}‘#)‘QV&ﬁ7&.?&#?5’3"57’0“##56ﬁ*‘ ;3‘# ‘ EX A R L ERE RN R R
: ¥ H ] % S 3 3}
e g
[ t 1 3 H ] W ot
T N T e R T Y L T T e R R N L L)
? X s % ¢ MR Yt
" $ : 0 s : $ < {
t % s 3 : § }
: N
\\\'UA\P*A‘NH$‘\\'\;-\\'W.\t*ﬂ'.\s‘fl.\d\‘\d\‘\@\"fl\):\'k‘)'\“.\\'ﬁ-\*\\.\\‘\‘.\\'v‘k(\':\t\\i\l\\)\d\‘\'n,\'d?\‘i\a\'ﬁ.\\'s\l4\\'\’.\‘\‘&\‘9&l\\‘\‘\\V\L\\‘\'d.\\'d)\‘d.\'\\.\\’ﬁ.\l‘\"&dh%&oit‘\'\é
3 3 ) H
vy N £ ¢ s : H 3
) ¥ H ) N ]
Y AT AT AT T A A Y PR AN Y AN ARV A R A Y R A IV AN ATV A et r At A AT AL ALY A A I I AL Y T AR AL AR YA AR AN AT AYEAY P AN Y AT ANYA YA
H ¢ 3 H t
vees t R ¥ ] 3 ¥ AW
4 3 ¢ H] : <
T T R L X L T R N N R e N A N T T N T I O N O e G T T R R R R X L T R L X R T IR
hes
3 t . % H t
Ty ¥ 1} 3 ¥ H b P
R 1 ] L] s ]
bﬂw&iQb5*0&#%&Q%&-}"Ah#&av&é?ﬁ#v(#ﬁ\?btth\‘lb&ﬁ)&Q'p&\vflﬂh‘JA’.b’&'a‘l*Q’t#?ﬂb#ﬂbyﬂb&Q&&ﬂ>AQ‘l:&#‘l‘b‘lﬂk\‘d:.é"#’#bﬂ'#bl*fb&ﬁ?-af.#)‘qynh‘itv1&0?(&‘?(&70&%
t ? ¥ % $ ¥
i < < ¢ 2 ? < it
s ¥ 3 ¥ ? $
T e I T R O O R R A AT
H ¥ H ¥ b H
il g AW
Yoy 3 ! H ! H $ ! i N H H Py
f o i \ | 3 3 { ¥ s b i : 3 i $oed ]

00

&b 21 .81

Wal

/29

- ?1

MY @) ge0 2440

F1:81

84/£0/F

ZH &+346&° L5

04 07d ‘158l asToN

ABTA4E)  UEROL dH

021
0?1
051
OF1
0£1
021
011
oot
06~
03-
04~
o?-
05-
Ob -
0£-
0é-
ot-



Section 6B: AM/FM Noise Levels - FO4

The following pages contain the results of the AM and FM Noise tests for PLO F04. The
plot of the FM Noise Test shows that (f) [dBc/Hz] falls under -100 dB¢/Hz at all
frequencies more than 1 MHz from the carrier. The plot of the AM noise test shows that
outside of 1 MHz, AM noise is less than -135.
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3.2.1.5.6 Frequency drift caused by aging. The frequency drift caused by aging shall be as estimated over the instrument
life specified in 3.2.3.2.

3.2.1.6 RF output power. The radio frequency (RF) output power shall be between 11 dBm and 20 dBm.

3.2.1.7 Output power stability. The output power stability is the sum of power variations with temperature, bias voltage.
hysteresis, and load, and power drift caused by aging over the specified ranges and duration in 3.2.1.5.2 through 3.2.1.5.6

The overall output power variation shall be no greater than +1.5 decibels (dB).

3.2.1.8 Load VSWR. Witha load VSWR of 2.0:1 or less applied to the output the unit shall meet all specified requirements.
No damage or performance degradation shall occur to the unit at any VSWR, including short- and open-circuit conditions.

3.2.1.9 AM noise. The double sideband (DSB) amplitude modulation (AM) noise ina 1 Hz bandwidth shall be a minimum
of 130 dB minimum below the carrier at all frequencies greater than 1 MHZ away from the carrier frequency. ' ‘

3.2.1.10 FM noise. The frequency modulation (FM) noise ina 1 Hz bandwidth shall be 2 minimum of 100 dB belotv the

carrier at all frequencies greater than 1 MHz away from the carrier frequency.

3.2.1.11 Spurious and subharmonic signals. Spurious and subharmonic outputs shall be a minimum of 90 dB below the RF
output power.

3.2.1.12 Harmonics. All harmonic signals shall be a minimum of 30 dB below the RF output power.

3.2.1.13 Microphonics. The unit shall meet the requirements of 2.2.1.5 when subjected to the random vibration level of 10*
¢*/Hz from 20 Hz to 200 Hz and the sinusoidal vibration level of 0.1 g peak-to-peak from 20 Hz to 120 Hz.

3.2.1.14 Warm-up time. The maximum warm-up time of the unit shall not exceed 30 minutes..

3.2.1.15 Grounding and shielding. The DC bias shall be returned to its power source via an electrically isolated ground

terminal. Shielded conductors shall be used to prevent undesired radiation and to shield circuits from stray electric fields.

3.2.1.16 Input voltage protection. The.unit shall be internally protected to prevent damage/performance degradation caused
by an intermittent short circuit on any input voltage. The unit shall not suffer damage as a result of momentary application of
two times the designated input voltage.

3.2.1.17 Reverse polarity protection. The unit shall be protected against the application of a reverse polarity voltage to the
input terminals.

3.2.1.18 Electromagnetic interference (EMI) control. The unit shall be designed to ensure a minimum of 90 dB attenuation
from the metallic structure enclosure, RE connectors, joints and power lines, or any other lead penetrating the case over the

frequency range from DC to 8.0 GHz.

- 3.2.2 Physical characteristics

3.2.2.1 Configuration and envelope dimensions. The configuration, dimensions, tolerances, mounting provisions, and other
physical details of the unit shall be as shown in drawings 1348360 and 1348325.

3.2.2.2 Weight. The weighf of the unif shall not exceed 2.0 pounds. This weight is inclusive of the reference crysta
oscillator defined in drawing 1348325. : . :

3.2.3 Operability

-3.2.3.1 Reliability. The unit shall be designed to have a reliability of not less than 0.979 during a three-year operational lif¢
on orbit (with a five-year goal) following up to five years in storage and two years of integration and test.



O Measurement Parameter Summary

:as. Type : PHASE LOCK LOOP K_VCO Method: MEASURED
Start Freq : 10 Hz
Stop Freq : 40.E+6 Hz K_vco : 104.7E+3 Hz/Volt
Min. Aves : 4 Loop Suppr. : NOT VERIFIED
Carrier Freq: 57.29E+9 Hz Closd PLL BW: 5.444E+3 Hz
Det. In Freq: 310.06E+6 Hz Pk Tune Rnge: 415.3E+3 Hz
Entered Kvco: 100.E+3 Hz/Volt Assumed Pole: 150.E+3 Hz
Center Voltg: 0 Volts uuT : USER'S SRCE, MAN
Tune Range : 5 Volts Ref. Srce : 8662A , SYS
Ph. Detector: 5 TO 1600 MHz Ext. Tmbase : NOT IN USE '
K_phi Method: MEASURED - Dn Convérter: 70427A . S¥YS, VCO
K_phi. - : 261.E-3 V/Rad HP11848A LNA: OUT
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Carrier Freq:
Det. In Freq:
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Measurement Parameter Summary

AM NOISE
10 Hz
40.E+6 Hz
4

57.29E+9 Hz
57.29E+9 Hz

EXTEBERNAL

K_dsc Method:
Spur Ampl.
Spur Freq.
K_phi

UUT Source
CAL Source :
AM Detector
HP11848A LNA:

DOUBLE SIDED:#PUR
-26 dBc

1.02ZE+6 Hz
5.646E-3 V/Rad
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