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1.1 T-50 HIEAIE A= m2iole F2i(o)

NGB HA| L& H|

KR Id= Signal Type Table 1 &1

=M Iz Drawing Letter Table 2 &1
AR~ CHA At YA

T-50 AlIF mhtole 49 @ 5XE[(FE 2At2] + =Ab 3%tE])
Example or Code assignment
SWO003 : S-Strain

W-Wings

003-Third measurement in SW sequence

Table 1 Table 2
Character Description Character Description
A Acceleration B Fuselage
) o Electrical and Electronic
D Displacement or Position D o . .
wiring installation
c Fluid Flow, RPM or c Electrical and Electronic
Frequency wiring Equipment
G Gyrpscopic (Rate, Attitude) F Crew Station
Special Instrumentation )
H H Hydraulics
Channels
L Over run for Strains L Landing Gear
_ . Mechnical Design (Seconary
M Miscellaneous signal M
Control & Mech)
) ) Propulsion, Fuel System
N Acoustic Noise P
weapons
Armament and Special
P Pressure S
weapons
Q Quatity T Tail wing
S Strain Wings
T Temperature Y Environment control system
U Over run for Temperature
vV Vibration
E Event (Discrete)
B Digital word or words




E 1.2 T-50 A& 7= 22E(0)

Measuring
o Range Wiring
ID |Sou| Code Description Y SR | Accuracy Sensor PCM Card |[Re| SI|Ch| Inst Dwg o
wg
Low [High|Unit
851E5401-10]
1| 1 |AB0O1 normal accel, near A/C cg |-10| 10 | g [100|+/-0.005g| SIH2701-1 MATD-104 | 1| 1| 2 1 5012_3
851E5401-10)
2| 1 |AB002| Lateral accel, near A/C cg -3 | 3| g [100]+/-0.002g| SIH2701-1 | MATD-104 | 1| 1| 3 1 5012_3
L 851E5401-10)
3 | | |ABOO3|longitudinal accel, near A/C cg| -3 | 3 | g |100|+/-0.002g| SIH2701-1 MATD-104 | 1| 1| 4 1 5012_3
851E1312-10[5014_1
4| | |ABO04| Vert, accel, FWD fusel age -10| 10 | g |480| +/-5% |SIH2702-001|MSCD-604E-1| 4 | 5| 1 1 5
851E1312-10{5014_1
51 | [ABOO5| later, accel, FWD fusel age |-10| 10 | g |480| +/-5% |SIH2702-001|MSCD-604E-1| 4 | 5| 2 1 5
851F0305-10]
6| | [AFO01 normal accel, at front seat -10| 10 | g |100|+/-0.005g| SIH2701-1 MATD-104 11212 1 5012_3
851F0305-10
7| | | AFO02 lateral accel, at front seat -3 | 3| g |100|+/-0.002g| SIH2701-1 MATD-104 | 1| 2| 3 1 5012_3
L 851F0305-10]
8 | | | AFO03 |longitudinal accel, at front seat| -3 | 3 | g |100|+/-0.002g| SIH2701-1 MATD-104 | 1| 2| 4 1 5012_3
85150416-40
9| I |AS191 Nz, Inboard Pylon FWD -50| 50 [ g [100| +/-5% |SIH2702-001|MSCD-604E-1| 3 | 23| 1 1 5012_4
85150416-40,
10| | |AS192 Nz, Inboard Pylon AFT -50|1 50 | g |500| +/-5% |[SIH2702-001|MSCD-604E-1| 3 | 23| 2 1 5012_5
85150416-41
11| 1 |AS193 Nz, Outboard Pylon FWD -50|1 50 | g |501| +/-5% |[SIH2702-001 |MSCD-604E-1| 3 | 24| 3 1 5012_6
85150416-41
12| | |AS194 Nz, Outboard Pylon AFT -50| 50 | g [502| +/-5% |SIH2702-001|MSCD-604E-1| 3 | 24| 4 1 5012_7
13| M | BC003 1553 B C-MUX N/A|N/A|N/A|503 N/A N/A N/A 1 6 1
. 851B6302-10
14| | |DB005 |angle position, LH speed brake| 0 | 60 |deg|N/A|+/-0.5deg|SIH2601-001| MSRD-102 | 5 [12| 1 1 50145
. 851B6302-10)
15| | |DB006 |angle position, RH speed brake| 0 | 60 |deg| 25 |+/-0.5deg|SIH2601-001| MSRD-102 | 5 [12| 2 5 5014_5
851B5411-10
16| | |DBOO7 Angle, L/H Flaperon -30| 30 |deg| 25 |+/-0.5deg|SIH2601-001| MSRD-102 | 5| 13| 1 1 5014_5
851B5411-10
17| | |DB008 Angle, R/H Flaperon -30| 30 |deg|480 |+/-0.5deg|SIH2601-001| MSRD-102 | 5| 13| 2 5 5014_5
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o A8, Aol FaEl, A2k 2 & A 9 Holy AF gL 55 A
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ol dAA oz et Tk Zlo] BEsitt
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FANAG FAASAADE G FF7) AR MaAE A5S BA5] 9w
SA HA Y RE, FE, AE, MEE, £9 5 4F veEE 24, $4, 44, 2

Fe 7 qlojof gt
GAAA LD ASAAEL 7 2.1 Zo] AME SA dHE ZE oy E Ho]
T4 7] (data acquisition system: DAS) oA YAd dlo|]HzZ HEst $of o] Ho]H
dlo]¥ 7] 5% (data recorder) ol #&stAY L= W EL] FA17] (transmitter)
S| LS AME3Fe] Ao AEste 7sS 33
7o 7+ Ases ASche AAMES oY T/ AlE7F deoly +37] (data
acquisition system: DAS)E HEEHIT=Z MAMAT] AP AA AAE AlPsAL
DASSt AEsiA 38 + v

A MMl FH+= WBS(work breakdown structure) 7HES =13t 5dAl2 BF
g % 219 2ol 12 F79 AR Y= F v

2 oAM= HAAA AN Q7% BAT A AeEIME st AlEE UrolA Vs
st HAAIA Qs 22 dRel AESE WA A5 AIAE Q9% 74 B

AT ek T=50 571 HIBAE AS AR, Hawk 100 37 A& A ARF

O

Lo g T

Upper S
Antanne PCM Data

DAS

Lower Transmitter S‘elected Total

Antenna -€ MUX ‘
Remotel ! Data Recorder

i REMOE?| | |t oo o o o o o o 0 o o o o

[Signal Romoted] | | IRIG Time

i
GPS  |Remoted .
Antenna ¥
A : D] Voice Data
_______ >CE::‘'::‘:":”::i.....------------;[‘j[:][_‘_‘l =
3Video Data > -
Time Code Generator
Digital Video
! Recorder
1Video Data
Flight Test Aid | ] [ 1] [ ]
Equipments  Nose Boom FCTP SRC ASVS

J& 2.1 BHAME BUASAAY PYE



E 2.1 HE ASA2H(BAAS ) WBS

1 1 HIS ASAIAE
1.1 BHNAS AlAH
1.1.1. HolH+=&7[(d=He2|7]) Data Acquisition system
4 11111 | ZHEEAMA
411112 | AN
411113 | 2z4lM
4 11114 | AEHQAOIX| MA
411115 | MaF B MA
411116 | 23844
411117 | FE2AN
411118 | RN
411119 | ®I7|AA
4 (11110 | ZEHN
4 111111 | ZOJdlA
4 (11112 | ZsMA
1.1.2 HOolH N&E7 Data Recorder
411121 |"Ha MUX
1.1.3 A2t &717] Time Code Generator
1231 | GPS. StHL}
1.14. SL7|57 Digital Video Recoder
1.1.5 SA7| (220 ER) Transmitter
4 11151 | &5 otHLt
4 11152 | st5 tHILt
1.2 XN&EASF AH




12, SAAA FRe AFH7E F5 A

A Gl AR E =AM AR 55, &7 72 sl wEkd 2t 3
374 ol 9

7' AS Q757 AVIEAE AS QT Abeel dig 88 2 A S AT $ol &
71 =4 dehe FFs FHAsteokdt. T-50 &+¥719 A¢ A5 275w 13
9t 5009702 A FF7E 3009970 AR EH AlEE Alow dA

FE7l N9 A 74]%351 listell A 23 A= setveE F5EE ERskd 7t
HE, oY, 25, 3} T strain), Atx, &5, &, %, A7, 4%, 4do], IF &

12&0]™ strain gauge® ARS? st AlAM7F 7HE ol ARE-E ST

S ASA 2] ARgEE A FRE R 223 2or, 7 Hopdz AMgHE 3
?] 2 AAM Fu A= & 238 Zoh AlA= £ 2.1 WBSoﬂ/ﬂ = (level) 4°]
YRR 2 Ak AT AN AFHENE 7122 R adste e *

5 =T R

B A He
ZtEE= AlZHO| CHet S et Hlg2M 7tEE Aol &
b =M g2 AX5taxt St= s &0 tizt 38 HZ2| 1/10
B = HO0iMe= ot K|, YHAX JHEE MAME E2H Al
g MY 7t5E M S0| UL
or2{ Ml A 2H2 CHRHANG e T(P=F/A)LE Folm|H, ECitut
=T |O| K| ), Xt0l RACH.
=0 2t RTDRE ThermocoupleZ2 &M, HYYUH Gl
2 MM Zragro| et 2 25 MAMet 2o Etgol 2x M
2 F=EC
: Stz 5 Al FE  ALEE[D, O/MSE 7|AZFQI HAES T
Strain gage x| *._|£§ B SHSH A 74*-6—|_|:|_. =<
AMAagE =X Oxygen Monitor S0| ULt
AS MM Microphone &0| ULt
I £ = A7Ho)| CHeE A2 et g2 M Chdst MAMZE QU
25719 7 W O|AsHASS 9%' T 5E2 s
MM A5, 7|X1|°| OE*O FY%l= 4% SEAE A EY
= QUC
™7 MR %78 0| ATt
Zte Zte £d 50| ULt
FGStARXt St= Ofafel Zo| HelE FESH7| flet M=
Z0| He|AA M, LVDT(Linear Variable Dlsplacement Transducer)= &

A 20 8l HEZK] AL AHE

PNESRIPN| Accelerometer 52 0|23l X5 FH




1. Hawk 100 FBWA|AH AAN Q%

Hwak 10014 &37] #AoJA| A0 72 AFE-35lal 9= FBW (Fly—By Wire) &3 Ao A]
AE A AMREE A E 3719 A nldgdoa FaEAE & la v FAFA S

BEetE FEor MAEgen, AN 2TE Fauge et g

E 2.3 Hwak 1005 &37]2] FBW MA{ ALk
TRUM s QA
Resolution 0.01deg/s O[3}
Range 36deg/s
Rate Gyro Temp. Range -60 ~+80°C

Sustained g 10g Of&f
Service Life 1000 A7t Of&f
Resolution 0.002g O|d}
Range -5g~+10g

Accelerometer
Temp. Range -60 ~+80°C
Service Life 1000 A[ZF Of%f
Resolution
- Mach +0.001 O35}
- Altitude 3 ft O[3}
Range

Air Data Computer | - Mach 1.8

- Altitude 55,000ft
Temp. Range -60 ~+80°C
Sustained g 10g Of&f
Service Life 1000 A|Zt Of&f
Resolution 0.1deg O|d}
Range -15~50deg

Flow Incidence Temp. Range -60 ~+80°C

Angle Sensor Altitude Range 55,000ft
Sustained g 10g Of&f
Service Life 1000 A7t Of4f

_’IU_




2. T-50 &2 F4X F7/ (B0 9F 300 A7) AA)
AA

T-50 F871e] 439 Fo ANE b £9 2om, oJgEFY ANE0] FF7] &
ME HIEA o o] ZztE o] Aadk F72 HolEE 43
B 2.4 T-50 3% FUAM ER(50 0E 300 074 MIM)
MM Eop [HM 3R EEE
—_— 3% piezoelectric 7t5EH 3000X
- ° 1% piezoelectric 7FSE7 1000AX
HM RTD ETG-50-B
H™M Thermocouple CO1-K
ez RTD 21A-10-S-4-B-12
Thermocouple union D3-10-K-50FL
Thermocouple 20945-4SP
Thermocouple EW1106115/XCIB-K-4-4-3
ot 2 pressure Transducer HKM-375-25G/50G/100G/500G
B pressure Scanner TBD
7 Flowmeter FTO-10A EXB-LEA-1050
x| Current Transformer CT3691/3692/3695
Isolation Transformer TW-1-5D26T
= Microphone 8510B-2
210]/2¢ 81 LVDT BY 126Hs/Hv
ol Synchro HGC-11-F-4
Rate Gyro MP GFEDQ-100
sag Servo MP G-QJCC-100
Linear EGAXT-50
o Oxygen Monitor 3270063-G102
5ts Strain gage WA-303-250AE-350W
7|EF | SPX-193 SPX-193

_’I’I_




3. A=

A LTES N BS

01

A AS A g7 kel AR W8S VIEoR AAY TE %, T-50
ek Hawk—1005 A ARESE A4 Q5% 12} Ao 2% A 7% 34 F
Ag J1FeR 134 gesta, A 33719 ALTEs S FHoz SHA Al
oty FAEY AR AHEE S e T A e EE Uy gor 7 Al o
E R FE REE ARTRoR HYshe Aol el

}S ¥+ Rate Gyro9 &% 7fEelo|t),

¥ 2.5 Rate Gyro2| 7= 7JHgH(oH

T= L&

Resolution 0.01deg/s O[3}

Range 36deg/s

Temp. Range -60 ~+800C

Sustained g 10g Ol %

Service Life 1000 A|ZF O

g EE

Accelerometer? Q7%

7jek_tol ),

H 2.6 Accelerometer?| Q7= JHH(2H
Tz LH-&
Resolution 0.002g 0|5t
Range -5g~+10g
Temp. Range -60 ~+800C
Service Life 1000 AlZh 0|4

o o

E!—U-I__

Air Data Computer 2

ar

F 2.7 Air Data Computer 7= 742

T ek 9.

T2 L&
Resolution

- Mach +0.001 O[S}

- Altitude 3 ft O|5}
Range

- Mach 1.8

- Altitude 55,000ft

Temp. Range -60 ~+800C
Sustained g 10g Ol 4t
Service Life 1000 A|Zt Of &t

_12_



t}5 ¥+ Flow Incidence Angle Sensor Q7% 7l4dketo]t},
I 2.8 Flow Incidence Angle Sensor 7% 7lgH(2H)
T= W&

Resolution

- Mach +0.001 O]}

- Altitude 3 ft O|d}

Range

- Mach 1.8

- Altitude 55,000ft

Temp. Range -60 ~+800C

Sustained g 10g Ol %4

Service Life 1000 A|Zt O] &t

THE A ¥E =

7F. A ® 755 (Servo Accelerometer)
E 2.9 ME JHSE7 AT 85 LAY (o)
=5 g5 Sherborne Sensors BEI

Dy A260 Series 4311A
28 2k -55°C to +95°C - 40°C to +93°C
Survival Temperature Range - 65 to 105°C

I N 2k 4 ' -54°C to +93°C

-c 7T Constant Acceleration ;g?faq;n all 3 axes  without
Shock 100g, 11ms %2 sine 100g, 11 msec
= 30,000m (98,400ft)
Environmental Sealing IP65
Excitation Voltage 16V to 32V dc :‘;axi:j:dmc £ 0% at 10 ma
aH HY 1w
Full Range £ (FRO) + 5V dc

AbQk BE 29 + 1% of FRO
£y QoA 5000 Q(nom) 5000 Q(nom)
£3 S (DC to 10kH2) < 0.005 V rms < 0.0075 vrms
Non-linearity + 0.05% of FRO < 0.05% of full range

_’|3_




Hysteresis

0.02% of FRO

< 0.02% of full range

Resolution

0.0005% of FRO

< 0.001% of full range

Natural Itz

115 Hz(nom)

5 - 250 Hz at 22°C

Sensitive Axis-to-Case

Misalignment

< + 0.2 deg

Cross-axis Sensitivity

+

+ 0.2% of FRO

< 0.002 g/g of applied acceleration

Zero Offset < *+ 0.1% of FRO < 0.1% of full range
Damping Ratio 06 + 0.1 0.7 £ 0.1

Insulation Resistance > 20MQ

Thermal Zero Shift < £ 0.002%FRO/°C(max)

Thermal Sensitivity Shift < + 0.02% Reading/°C(max)

B 180g (6.302) 34 grams (1.2 oz)
Temp. Coeff. of Null (of full < 0.0018% per °C
range) .
Temp. sensitivity of Scale < 0018% per °C
Factor
Range + 05gto+t20g
0
Voltage Output—Nominal ;_r 7.5 vdc full scale set to 1% at
actory

Output Current

3 ma full range

Vibration Survival

15 g rms, bandwidth 20 to 2000

Hz

ME TS E
AEe] FEE A5 CE

o) A% B fz}%—é—

I, 4311AF — 40° C to +93° ColH, A260°] & ¢ W& 2ZdA% 2 2F3
Ao d& Aui= 782 100g9A 11ms &< LA A 5 1, &8 A4
2 ES 50002282 Frh A4311AC0RE Algshs A9 28 A, 29 A7, A
of gt WAdld, 53 15 A% 15 grms? A712 20~2,000Hz7HA Ad &=

t}. T-5094 & A 42=2 3% 7455 A4 & Vibra—Metrics M30002 AF3F3

1) 3AELFY 714 =7 (Capacitive Accelerometer)
B 2.10 XS JISEA AT 5 LAY (of)
=5 &5 ASC SINOCERA
4

Model No. 3511LN CA-DR-005
Dynamic Range 259
Sensitivity 160mV/g 200mV/g
Frequency response 500Hz(+5%) 800Hz(-3dB)

DYNAMIC Amplitude non-linearity <1% FSO
Transverse sensitivity 3% 5%
Shock limit 4000g 4000g
Recovery time <Tms
Measurement Range + 5¢g
Non-Linearity < 0.5%

_14_
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Tempe;r;ature Coefficient of 0.5%/°C
Sensitivity
Excitation voltage 8-30 Vdc 6-16 Vdc
Supply current 10mA 5mA
Zero acceleration output 80mV
Zero bias voltage 25 + 0.1V
ELECTRICAL Output Impedance 100Q 100Q
Isolation Case Isolated
Spectral noise 25ug/VHz 100pg/VHz
Residual/Broadband noise 90uV
(5% frequency range) H
Thermal sensitivity shift 0.015%/°C
Thermal zero shift 2mg/°C
ENVIRONMENTAL | Operating temperature range -40°C to +100°C -40°C to +85°C
Storage temperature range -55°C to +125°C
Humidity/Sealing Epoxy sealed
Sensing element MEMS Capacitive
Case material Aluminium Stainless steel
PHYSICAL - -
Mounting Adhesive / screw holes 4-¢3 hole
Weight 22 gram 20 gram
Range 259
Factory e
Calibration Sensitivity at 80Hz and 15g
Frequency Response 10 to 500Hz

5 MEMS W21S =93 MEMS AA&3%s 715549
wE 9 ASC 3511LN E@3  SINOCERASZ

< Hlwalith. B & Al PIEZOTRONICSS A|EL 1
Al 7 vk #HEs Fu gl Aol CAZF o sk, 714 5A4oM e
CA7F A, A @%Olv‘r. gy A#EY 2SS 100ug/y HzZ 3511LNE
25ug/y HzH T} 44} ToM%E 3511LNo] =& LA FAE
T At

L
“H
of
zi
rlo

T—-50°] AF8d AALHFH B 7FE5E AlAdE Microtron Accelero— meter
7290A—100°]t},

2) AEHJAOIAE 714 XA (Straingage Accelerometer)
E 2.1 ASHRINOIX JHSEA AIEEI} HE 2 A (o)

T& sy CEC Vibration Product Inc.
- Figure
Acceleration Ranges +5 g to ¥250 g
Standard Ranges +5, £10, +25, £50, +100, +250
Static Over Acceleration 100, 100, 100, 200, 250, 500, 500
INPUT Natural Frequency 300, 400, 530, 650, 880, 1250, 2000
Cross Axis Sensitivity less than 0.01 g/g
Rated Electrical Excitation 5 VDC

_15_



Maximum Electrical Excitation 12 VDC or AC RMS without damage

Input Resistance 350 Q +15%

Full Range Output 40 mV +25%/-10%

Typical Frequency Response +5%, 0 Hz to 1/3 natural frequency

Residual Unbalance Within +5% of full range output at zero acceleration
OUTPUT Linearity and Hysteresis do not exceed +0.75% of full range output

Damping 0.7 +0.1 of critical

Output Resistance 350 Q +15%

Resolution Infinite

Compensated Temperature Range -65°F to 250°F (-54°C to +121°C)

Operable Temperature Range 70°F to +300°F (-57°C to +149°C)

Thermal Zero Shift Yg::;grat%?;%angf:” range output/°F over the compensated
ENVIRON Thermal Coefficient of Sensitivity l/;/::;re]rat%?e‘]ﬁngf:” range output/°F over the compensated
-MENTAL

Vibration Limit 25 g's peak from 10 to 2000 Hz

Shock Three 100 g half sine wave, 11ms

Altitude 0-15 psia

Humidity MIL-E-5272, Procedure 1, Rev.C.

Electrical Connection Two feet of shielded 4-conductor cable

. . 500 megohms minimum at 45 VDC over compensated

PHYSICAL Insulation Resistance temperature range

Weight Less than 3.0 ounces, excluding cable

Finish Clear anodized

AE G QIA )R] 7IE EA =

CEC Vibration Product Inc® #A|&o] &1t v

¥ 2.12 g™ RTD B sigl

=& OMEGA BOCON Endress
General Purpose @]
Industrial 0] (0] (0]
Surface 0] (0] (@)

RTD (resistance Temperature Device) &= Unl 54 &
o)t} RTD B

Ml malch ANHEA g

w, 39
3 Endress @A9 A#E=
o] 7}x] 2de] RTD7} &A38kc}.

AT

§-3har ng 5 At

X]—%OEI: /\]__g_.C.J Z,:

lonz &

mﬂ

MG OE FFH o

:i

RTDE w®lwstalor,

31 Sendo Sensor
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E 2.13 Y RTD AT} &2

= AL (o)

=& OMEGA BOCON Endress
Figure
|
Model No. PR-21 Series T™M1102 TR10
Housing Stainless Steel Stainless steel Metal Tube
Temperature Range | -50 to 250°C -50 to 260°C -50 to 500°C

Mounting Thread

1/4, 3/8 and 1/2 NPT

Response Time

35 Seconds (Less 63%
Response in Water)

2sec, in water 0.2 m/sec

depend on configuration

Diameter

6mm

Tmm

9Imm

7 H2

A& BOCON9] xﬂ%ﬂ
Z2BE] RTDS %94 RTD Al

Ar (of))

mm=Z 7P 2

o]},

=& BOCON KIMO New-Flow
i ™
- — = - S
7 . %

Figure f'/\ L,:,. 1

Model No. T™M2101 FKI -

Working Temperature : Tc T -40 °C to +350 °C -40 °C to +125 °C

Working Temperature : Tc J -40 °C to +750 °C -40 °C to +375 °C

Working Temperature : Tc K -50 °C to +350 °C -40 °C to +1000 °C -40 °C to +375 °C

Working Temperature : Tc N -40 °C to +1000 °C -40 °C to +375 °C

Working Temperature : Tc S 0 °C to +1100 °C

Mounting

Stainless steel

Ungrouded

grounded hot junction
Mineralinsulated
Stainlesssteel

Ungrounded
Grounded
Ungrounded separated

Storage Temperature

-20 °C to +80 °C

Connector rated up to

135 °C

Proof

Explosion, Weather

LERED

AAB7L FEE
vl waksith, BOCONS &g
= A¥std KIMO+=
= KIMO9| #1&
’8‘ HO

[e]

zde] 7

3%, K BFdwt Al¥
o] 47k el 313}04 S BSl=
o] 1,000° C& 7Fg =2
Z3oln Y3 Ao] ot} T-500] AF2¥ Thermocouple

L=

1=

_‘|7_

LZ3t7] 918, BOCON, KIMO, New—flow A2 A
sk, New—flowe T,
Alg gt 229
=4 + o New—flow

2L A= k EFY
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t}. TAT AA

F 2.15 TAT MM Alg"o &5 E M5 o

=5 AMETEK UTC Aerospace Systems
Figure
Model No. - 102 Type De-iced
Total Pressure Sensor Range 135.5 to 1354.5 hPa
Total Pressure Sensor Accuracy + 0.25 hPa over operating range
+ 10 ft from -2,000 ft. to Sea
Level
+ 15 ft from Sea Level to
Static  Pressure/Altitude 10,000 ft
Measurement Accuracy + 30 ft from 10,000 ft. to
30,000 ft
+70 ft from 30,000 ft to 60,000
ft
Pressure Sensor Time Response < 50  millisecond/ft
Total Air Temperature Accuracy +.75°F (+.40°C)
Total Air Temperature Time Response | t = 6 sec max
Angle of Attack Range Range + 30°
Angle of Attack Accuracy +0.25°
Angle of Attack Time Response 50 millisecond
Power Input Nominal 28 VDC 28 VDC, 115 VAC or 230 VAC
Egnwgeé Input  Normal  Operating 18 VDC to 322 VDC
jemperature - Range  Outside | 670 15 2129F (-55° to  100°C) | -94°F to +662°F (70°C to +350°C)
Temperature Range Inside Airframe -67° to 158°F (-55° to  70°C)
Air Speed 0.1 to 1.0 Mach to Mach3+
True Air Speed 60 to 599 knots
Altitude Up to 60,000 ft Up to 100,000 ft
Weight 2.0 Ib (0.9 kg) max
Platinum ice point resistance 50Q to 500Q
Nickel ice point resistance 12000

TAT AA9e AdF7} FES wxel7] 9él AMETEKS UTC Aerospace
System(¢]3} UTC) 9 AF& AAson, BQEH harcosemco?d] AEFE 13|
B 5 9ty AlFEe] thdt "oy AJEX AMETEKZF & o AAE RS A FskA vl
UTC Aol o aAdselth 54 &% W+ UTCY A-¢ dst 70=~350%0] o=
A9k, AMETEK+ 100%e] &3ttt 3719 &% (Mach 3+) 9 1% (100,000 ft) el
ME UTC7} $-sttt. kA vk AMETEK S Al &3 7]9 §he] &% ¥ ofvzf <F
Z7HA & Wofl S4o] 7hsst FEolm, U A s JEE Al e

3. &g SHAA
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7F AU & Alo]R] 4® MM (Absolute & Gauage Pressure

Sensor)

H 2.16 HCHR MA & AHO|X] LHHMA A

=5 ABB Omega Setra
o /¢
Figure ~_‘;
P
- >
Model gglég PX5500 547
Type Absolute / Gauge Absolute / Gauge Absolute / Gauge

Base accuracy

+0.1%

+0.1%

Span limits

0.3 to 10000 kPa abs
0.3 to 60000 kPa gauge

0 to 689 kPa abs
0 to 100 psi abs
0 to 68947 kPa gauge
0 to 10000 psi gauge

103 kPa to 68947 kPa abs
15 psi to 10000 psi abs

69 kPa to 68947 kPa gauge
10 psi to 10000 psi gauge

Overload limits 90MPa
Proof Pressure 103 MPa 2xFS
>35xFS <= 150 Psi
Burst Pressure 137 MPa >15xFS <= 1500 Psi
>8xFS <=10000Psi
Damping 0to60s
Warm-up time < 10s

Insulation resistance

>100MQ at 500Vdc

>100MQ at 45Vdc

Operating Limits

Operating Temp. Range

-40 to 85°C (-40 to 185°F)

-40 to 85°C (-40 to 185°F)

-25 to 85°C
(-13 to 185°F)

Storage Temp. Range

-50 to 85°C (-58 to 185°F)

-25 to 85°C
(-13 to 185°F)

Compensated Temp. Range

-18 to 82°C (0 to 180°F)

-25 to 75°C
(13 to 167°F)

Relative humidity

up to 100%

Vibration resistance 2 g, TkHz 20 g, 2 kHz 35 g, 2 kHz
. Withstands  Free  Fall to
Shock resistance 50g, 11ms 100g, 11 ms IEC68-2-32 Procedure 1
5khz for 15psi
Natural frequency 50kHz to 5000psi
Electrical data
Power supply 11 to 42 VDC 10 to 40 VDC 8 to 40 VDC
Output signal 4 to 20 mA 4 to 20 mA 4 to 20 mA
Zero Balance 4 mA
Input current 20 max.

Load Impedence

500max at 40VDC
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E**lectrostatic Discharge Protected to 15 kV max
Measuring Accuracy

Reaction time 100 ms

Time constant 200 ms

Measuring error +0.1 % +0.1 %
Dimension 240 x 140 x 190 mm
Weight 700 g 225 g 305 g

Aojsk A % Aol SEEAA e AR 52 w357 984 ABB, Omega,
Setra QA9 395 GYANT Austginh, Ak WA AolA FHAAE AA
2 ge el dEadel sl drstst 7

o] x| Fe] Adeo] ThsatE AA o3l
A oHlolE AE Aelm g AelEodth At 54 W9l A9, Setra, ABB,
Omega 2% 68947kPa, 10000kPa, 689 kPaEs YWEl ™, Omegad A|#F Ao A
FE Aol s HLZE WA AoitaA s H97F Fo Aol 4 53 9
°] A%+ ABB7} 60000kPas YER I, Omega®t Setrai= 10000 psi(68947kPa)
E vEkdn. s2 25+ ABBO AlFo] 7HE For, MFel| e AFdL Setrad)
A#Eol 30g, 2kHz= 7V =oh. &3k FZ4o] talA= Omegall Ao 100go) A
11lmsE A9 &= 9lojA, o]&= ABBO 50g, 11ms?2 F wjel a3t}

o wpebd £9& W 5 ol £ AFES Ao} mA) AR Elo)
2 Bl A9 Hqlel Genl o)t HEW) B, Md Femy e F £t
oh T-50& Avigr A e Aolx) el g Abgetsih

30 Kl

. 2+ MA (Differential Pressure Sensor)
E 2.17 MMM AIHTIE B2 L MY ()

Tz ABB Omega Sendo sensor

Figure .
i
& - -

Model 266 MST PXM409 SS309
Base accuracy 0.0004 0.08
Span limits 0.05 to 10000 kPa 1 to 7000 kPa 20 to 6000 kPa
Warm-up time < 10s
Insulation resistance >100MQ at 500VDC
Relative humidity Up to 100%
Vibration resistance 2 g, 1 kHz
Shock resistance 50g, 11ms 50g, 11ms
Operating temperature -40 to 85°C -45 to 115°C -20 to 100°C
Storage temperature -50 to 85°C
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Compensated temperature -29 to 85°C -10 to 70°C
Output 4 to 20 mA 4 to 20 mA 4 to 20 mA
Power supply 9 to 32 VDC 9 to 30 VDC 15 to 28 VDC
weight 3.7 kg 200g 200g

AeF AlA o] A7 s =E37] f18l ABB, Omega, Sendo sensor®] A%<
AARsgler, B2 Al GP50, setra AAS AFE nHHAE F vk 4 54 A4
T ABB9] AlF©] 10000kPa® 7H¢ ®l o, o] A& vAaEde] AL A =
Hof vt & 259 WHelolA= Omegadl Aol 7HE Aw, ABBE] HlolE AEZ}
7V AAIsE JHE A FEte], warm—up time, vibration resistance, insulation
resistance 59 AEE & & At} T-500°] AFgE 2SHAA = Validyne AF AlA o]
t}.

o} A9 7]2A (Digital Barometric Pressure Sensor)

gqxg 71dAY AEF 7t dEs ==3517] ¢34 FirstSensor®t Infineon®] A3
AdAskgion, Feskd sparkfun® AFE s & F Qo dolH A
FirstSensor®] Aol o AAlst Ads AFdtt shAw vlusts A% s
Infineon®] AlFo] £t} 719 54 W& Firstsensor? 110kPael 13| BOkPaO] =
T, 25 W9E 4054 1265 ¢ & W9E AAstt. 28y Firstsensor?
A& InfineonolA A &stA] %= Lead specifi— cation?} Proof & Burst
pressure =2 AHE A F3si}),

E 2.18 CIX|E 7124A AI&H} &5 L A2 (0l)

&7 Firstsensor infineon

lm o

rlo rr o

A

Figure

Model No. HCA-A0611AR KP253
Barometric Range 600 to 1100 mbar 60 to 165 kPa
Output 0.24 to 4.24 V, 12C or SPI SPI

Housing Miniature SMT or SIL Green 8pin SMD
Supply voltage Vs 4.5 to 5.5 Vdc 3.3 to 5.0 Vdc
Output current (sink) 1T mA

Output current (source) 1 mA

Proof pressure 3000 mbara

Burst pressure 5000 mbara

Lead specification

Average preheating temperature gradient 2.5 K/s
Soak time ca. 3 min
Time above 217°C 50 s
Time above 230°C 40 s
Time above 250°C 15s
Peak temperature 260°C
Cooling temperature gradient -3.5K/s
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Temperature ranges (Compensated) 0 to +85°C

Temperature ranges (Operating) -25 to +85°C -40 to 125°C
Temperature ranges (Storage) -40 to +125°C

Humiditylimits(non-condensing) 0 to 95% RH

Accuracy + 1 kPa
Resolution (A/D) 15bit 12bit
Resolution (D/A) 11bit 12bit
Sensitivity 39 LSB/kPa

g}. o}b2=2 71 7]2A (Analog
IFE 2.19 OI2 7|2UA AIEEHI}

Sst= al
o= =

Barometric Pressure Sensor)

Ar (od)

=
T

A

Setra

NRG systems

P

Figure
Model No. 270 BP20
Proof Pressure
Barometric 137 kPa max. 15kPa to 115 kPa
Absolute 0 to 10, 20, 50, 100 psia
Gauge 0 to 5, 10, 20, 50, 100 psig
Performance Data
Accuracy RSS(at constant temp) +0.05% FS
Accuracy +1.5kPa max.
Non-Linearity
End Point +0.05% FS
Best Fit Straight Line +0.03% FS

Hysteresis <0.01% FS (TYP.)

. Infinite, limited only by output noise level
Resolution (0.005% FS)
;Zigza' Effects  Compensated | 300t 1 4 120°F (-19C to +49°C)

Thermal Zero Shift

Barometric

+0.2% FS / 100°F (x0.18% FS / 50°C)

Other Ranges

+0.1% FS / 100°F (£0.09% FS / 50°C)

Thermal Coefficient Sensitivity

+0.1 (£0.09)

Long Term Stability

< #0.1% FS/YR

Warm-Up

< +0.04% FS shift after 20 minutes at constant

temp

Time Constant

<10 milliseconds to reach 90% final

with step function pressure input

output

Turn on time

15 ms

Environmental Data

Temperature (Operating)

0°F to +175°F (-18°C to +80°C)

10°C to 50°C

Temperature (Storage)

-65°F to +250°F(-54°C to +120°C)

Vibration

2g from 5Hz to 500Hz

Acceleration

109

shock

50g Operating, 1/2 sine 10ms

PressureFitting

1/8"-27 NPT Internal
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Wire leads, 3 conductor shielded

2" Multiconductor Cable
cable

Electrical Connection

Weight 9 oz (0.25 Kgm) 0.1kg (0.2 pounds)

Electrical Data

Electrical Circuit 4-Wire (+Exc, -Exc, _Out, -Out)
24 VDC (22-32 VDQ)

12 VDC (11-15 VDCQ)

Excitation

Reverse Wiring Protection

7 to 35 Vdc
15mA max. (8mA typ.)

Supply voltage

Supply current
Output 0 to 5 Vdc

Isolation 100 ohms min. at 25 Vdc

< 5 ohms
< 200 microvolts RMS(0 Hz to 100 Hz)
8 mA (0.2 Watts)

Output Impedance

Output Noise

Current Consumption

opd® 1 VA ANEETE FES =
AAQst et AFe e Setra’l £2
=7 M= 137kPa® NRGE 115kPacl
43t 18EHE 80=7FA9ld], NRGE
NRGel&= AwHA & JE, 7H5, 524, 4 & u& ¢

et whekst diolHE Als e

=371 984 Setra, NRG system? AEFS
H, dlojH AE R E3 4 XPH]??}‘:}. o}y
H 3 o s =50 WM EEd setra
10EeA 50k Zé_iil Ag-H}. Setrar
o] s % A

rlr 4

ool'
0[1'1

st S5 A8 AAskE AEHIAIAEY A-f, Strainsense?t HBM -+ $1A9]
AES w3k th. Strainsense? A|Eo] &% 5Ao] ©] EA % HBMO A|EFS A
o] A717F © oekelar, Ao st @x}7F ] 2l Strainsense®]A] strain limit

o4} insulation resistance & AA|3F ARE A ¥stal Q).

B 2.20 2EHI2IA0|X] AlREIL &= = AL (0l)

=57 Strainsense HBM
Model No. TA series K-LY
Backing Material Polyimide Polyimide
Grid Matrerials Annealed Constantan Foil Constantan
Resistance 120Q, 350Q 120Q), 350Q, 700Q, 1000Q
Resistance Tolerance <3% +0.35%
GageFactor 2.00~2.20 2
Dispersionof Gage Factor <t1% +1%
StrainLimit 5%,10%,15%,20% K-LY
Temperature Range -30°C~+150°C Polyimide
Insulation Resistance 10000MQ Constantan
Adhesive A-713,502 120Q, 3500, 700Q, 1000Q
Lead Wire Form C +0.35%
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# 2.21 2E21A0|X] E=M(Strainge Load Cell) AI&EI}l &5 U AIY

=5 Forsentek HBM
- - o / >
Figure o=
) \‘ ‘ ﬂi?

L -
Model No. FNG PW10A
Capacity 3/6/10/15/20/30/40 kg 7.5/15/20/30/50/75/100/150/200 kg
Min. load cell verification interval 0.5/1/2/2/5/5/10/10/20 g
RatedOutput 2.0£10%mV/V 2.0£10%mV/V
Excitation 3~15V 1~12V
Zero Balance +5% of RO.

Nonlinearity

+0.02% of RO.

+0.0166% of R.O.

Relative reversibility error

+0.0166% of R.O.

Min. dead load output return

+0.0166% of R.O.

Hysteresis

+0.02% of RO

Nonrepeatability

+0.015% of RO

Creep(30min)

+0.03% of RO.

SafeOverload

150% of F.S.

150% of F.S.

Ultimate Overload

200% of F.S.

300% of F.S.

Temperature Range (Nominal)

-10°C to +40°C

Temperature Range (Compensated)

-10°C to +40°C

-20°C to +60°C

-10°C to +50°C

(

(
Temperature Range (Operating)

(

Temperature Range (Storage)

-25°C to +70°C

Temp.ShiftZero +0.05% of R.0./10°C

Temp.ShiftSpan +0.03% of R.O./10°C

Input Resistance 1130+£20Q 380+15Q
Output Resistance 1000+10Q 359+50
Insulation Resistance >2GQ(50V) >1GQ(100V)
Ingress Protection IP65 P67
Material of Element Aluminumalloy Steel

AEGRIA IR 2E Al

e R
o 50

A8k
LR T

7.5~200kg® © Y&

, ol ek

Qlt}. Capacity®l
W5 x3hsit
t}. T-50914+ ACT (Airload Calibration Test) & 433}

el AN Bara

Al B @Al g ste] HolHE S eh

40

27| (Piston Flowmeter)
2 A" &= 2 ALY (o)

A W e THAE AREH
Ith= AS & Ak AdE7E 58 =E58H7] fl@lA Forsenteke HBME| A
CEC Vibration Product, GTM ¢ QAdAE AES
tfall Forsenteki 3~40kge W=
Q]=49 Ad2 Forsentek’} ¢F 2] A& H

]_Z )\)\]

S T T

=2
—TT

MAXmachinery

KOBOLD
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Figure

Model No.

P002

DRZ

Flow Range

0.3-120 I/h

6-420 I/h

Accuracy (at 3 cP)

t+ 0.2% of reading over a 200:1 range

+ 0.1% of reading

Maximum Operating Pressure

500 bar (7250 psi)

40 bar

Displacement

1 cc/rev

Weight

1.9 kg

1kg

Output Signal

5 Vdc square wave

Output Resolution

1 - 1000 pulses/rev

405 pulses/liter

Power Supply Requirements

5-26 Vdc (30ma)

5-24 Vdc(10mA)

Ambient Operational Range

-40°C to 80°C, Single piece
Two piece to 110°C

-40°C to 90°C, Standard model -10°C~+60°C

-40°C to 155°C Two piece high temperature
Metered Liquid Temp Range model

-40°C to 225°C, Two piece ultra

temperature model
Repeatability + 0.2%
Standard viscosity range 5-100 mm2/s
Process temperature max. 80°C
Max. pressure loss 1.5 bar
Recom. Filter fineness 100 um
Protection type P65

AE FFAY AFF7E FEE &7 fl84 MAXmachinery (¢]3F MAX) 9}
KOBOLD® A%< AAsielct. deskd PVL Ao AFE s & 5 rh
MAX®] 7% Flow Range® A¢3tilE WA Maximum Operating Pressure 2}
Output Resolution Z#]3. Metered Liquid Temperature Range% 2] I}&}u]E of A

R

U, e 7]o] §%4 (Oval Gear Flowmeter)

E 2.23 2 7]0| K2 AT} g2

= A (o)

=
T

AT

ALIA

Figure

Model No.

VO series

APF810 series

Accuracy HeHd

+0.5% of reading

+0.5 % of reading

Repeatability FH=

< 0.05 %

+0.1 % of reading

Temperature range

-10°C~70°C

-10°C~120°C

Housing

Stainless steel

Aluminum Alloy

Oval gears

Stainless steel

Cast Iron
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O-ring FKM Viton
Allowable Viscosity & 0.3~350 mPa 0.3~200 mPa
Max.particle size 25~100 um

Supply voltage 10~30 Vdc

Protection Class P67 IP65

ok 7ol FEAY ANEETE FES EE5 H 3|4 Sika, ALIAS A& A7t
. A 1~3709 AEe Easkar ok &4 (Accuracy) = #ow, WHEA
(Repeatability) == Sika?] zﬂ%ol = 9 Fd H&%*é% HEEE 54 A DA He
s 5ottt 2254 didlAs ALIAS AlEo]l 120%714] 3§5 22 Sikad
wol wla) Erh HRs Al HEEE WYY FHE Sikaol ATl o %
3 94X = Sikavw HAEolal, ALIAS] AlF2 obdZ ot
. BjHl {37 (Turbin Flowmeter)
H 2.24 E{¥l [REA ARG 5 L AMS (o)
=5 OMEGA Sika
Figure I{Ac I 2 ]
=™ =,
Model FTB790 series VTP15
Al 2~40 I/min - with continuous
ow range operation max. 20 I/min
Accuracy +2%, +1.5%, +1.0% rdg Ii/-r0n|4n I/min of range at 2~20
Extended Low Flow Range Accuracy +5.0% of reading
Repeatability +0.1% +0.1 I/min
Pressure Rating 1500 psig (103 bar) Pmax = 300 bar
Temperature Range -40 to 121°C

Viscosity

Rated accuracy for fluids with

viscosity of water (1 cSt); meters with

display can be used for fluids up to

100 cSt with field calibration

Wetted Components

Housing

316 SS

Journal Bearings

Ceramic (96% alumina)

Shaft

Tungsten carbide

Rotor and Supports

PVDF

Retaining Rings

316 SS

Signal output

From 0.3 I/min

Medium temperature Max. 150 °C
Output signal
Pulse rate / K-factor 915 pulses/I
Resolution 1.1 ml/pulse
Signal shape ig;_ljeacrteorwave signal NPN open
Signal current Max. 10 mA
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Bl G240 Adgr d8S wE67] ¢aiA OMEGA, Sika<) xﬂ%—% A ekl
Fe3std KOBOLDS®} hoffere] AF% aeds] & 4 vk HRFZA 45, dAlnt

th ol AES] s HEZF oE Zlo] Wk mebA, o' xﬂ*ol o ol A5
A 7] oz A3 yFuHE 7Fo R AFS AAshs Aol F5. T-500]
e "Holdl JH Y F3AE AFEste] F4AT 2 ola w8 AlFe oY FES S
i

2}, @@ 39A §%A (Orifice Flowmeter)
FE 2.25 22|u|A R AIEEI} &= E ALY (0f)

=5 ABB Spirax-Sarco
r
o [ |
4 } e -
Figure /L“W,/d ( E - SN
Model 1330L M410
Accuracy
Calibrated +0.5% of actual flow +3% of actual flow
0.020-0.065 +5% of rate
Uncalibrated Orifice Bores 0.113-0.500 +2% of rate

0.612-1.127 +£1.5% of rate

Pressure Rating

1/2 in. and 1 in. NPT : 3000 psig (21000
kPa) at 300°F (150°C)

Threaded -
1-1/2 NPT : 1500 psig (10500 kPa)
at 300°F (150°C)
Class 150 ANSI : 275 psig (1900 kPa) MWP
at 100°F (38°C)
Flanged
Class 300 ANSI : 720 psig (5000 kPa) MWP
at 100°F(38°C)
Repeatability +0.3%
Turndown 4:1

eI A FHAY PP FES =E55H7] HdlA ABBS Spirax—Sarcod] A%
S *d@‘o‘}?iﬁ}. w3k, MECON A% AES B3t o) a2 ABB oA
= A3t o2 gA= AW F7F v st}

vl AZFAPH &3 84 (Ultrasonic Transit Time Flowmeter)
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H 2.26 AMzZixtH =30 |REA ARG &5 2 ALY (o)
=5 Greyline Siemens
e
) W o N
igure q Lnlal o
| \\!’4 c.‘
d‘js <
Model PTFM 1.0 SITRANS FUS060
Electronics Enclosure Portable, ABS

+1% of reading or 0.1 ft/sec (0.03 m/sec),

+0.5% of flow rate

Accuracy whichever is greater
Repeatability & Linearity: +0.25%
Built-in  NiMH battery for up to 18 hours
continuous operation

Power Input -
External charger with ~ 100-240VAC 50/60Hz
input
4-20mA (500 ohm) when powered by AC
adapter

Output -
USB for data log transfer by direct PC
connection

Operating pressure

Max 40 bar (Max. 580 psi)

Operating temperature

-20°C to 60°C (-5°F to 140°F)

-40°C to 85°C (-40°F to 185°F)

Medium temperature

-10°C to 160°C (14°F to 320°F)

Material Any metal or plastic sonic conducting material Carbon steel
Approval AC Charger is CE and UL approved ATEX
Flow Velocity +0.07 to 39 ft/sec (+0.02 to 12 m/sec) typical

Operating Frequency:

1.28 MHz

A 253 G249 Alg37F 35S £E517] 984 Greyline, Siemens?]
AES AAEAT. A E Ho A= Greyline A|ZFo] v Assty e %9 HI
o += siemens® AEo] FsF 40%A G 85EZ Y Yo Greyline? #|E°] ¢
A s JRE AF sttt
vl E&8 2539 %A (Ultrasonic Doppler Flowmeter)

E 2.27 =20 =30 K AIEHI &5 ¥ AF (0f)

=5 Greyline Siemens
Figure
Model PDFM 5.1 SITRANS FUP1010

Flow Rate Range

+ 0.1 to 40 ft/sec (+ 0.03 to 12.2 m/sec)

Power Input

Built-in  NiMH battery for
continuous operation

up to

18 hours

External with

input

charger

100-240VAC  50/60Hz

Outputs

4-20mA (500 ohm) when AC powered
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USB for Data transfer

connection

Log

by direct

PC

Electronics Enclosure

Portable, ABS enclosure

P67

Carry Case Rated IP67 with protective molded foam insert
Accuracy +2% of reading or 0.1 ft/sec (0.03 m/sec). +0.5 to 2.0% at >0.3 m/s (1ft/s)
Approvals Charger is CE and UL approved UL, ULc, CE

Measuring range

+12 m/s (x40 ft/s) bidirectional

Repeatability

+0.15% at >0.3 m/s (1ft/s)

Communication

VT100 RS232

Ambient temperature

-23°C to 60°C (-10°F to 140°F)

-18°C to 60°C (0°F to 140 °F)

Medium temperature

40 to 230 °C (-40 to 450 °F)

sZe] 23 f3A9 AEH ES
45

9 ssiet.

crri

nt temperature, accuracy
AFL v5d 45 verdt

dAPt A2 the
5 WA o

AL 9 E 3 (Pitot Tube)

H 2.28 u|EZ AIEEI}

a5 A (of)

=
AE2 doly AES
2 7k HEEw 4 )

98l Greyline, Siemens?] |
T ek wiE
w7t 7hsshH,

=& Sensing Precision Dwyer
Figure
Model - 160S series
Complies with . N
Standards BS ISO 3966 : 2008 EU Directive 2011/65/EU (RoHS II)
Magnification  Factor

(M)

0.997 +0.001 (approximated to 1 in most cases)

Sizes Available

Four diameters 2.3mm, 4.0mm, 8.0mm & 9.5mm in
lengths from 200mm to 3mm.

Temperature Range

@8.0 & 9.5mm up to 680°C continuously & 800°C
intermittently ©2.3 and 4.0mm up to 550°C

1500°F (815°C) Max.

Materials

Fully Stainless Steel Construction (Silver Brazed

Joints on @23 and 4.0mm only)

Long lasting, welded stainless

construction

steel

Special functions

Static Pressure Tapping doubles as a Direction
Pointer

Available with a 90° Bent Head or Fully Straight

Sliding Markers Clips (up to 276°C), Glands &

Stud Couplings.

Extras Available

Integral Thermocouple to allow for simultaneous
monitoring of duct air temperature and velocity
with minimal disturbance

Maximum Pressure

Rating

100 psig (6.89 bar)

Flow coefficient

0.84
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JEH AFH7) 5SS EE317] YA Sensing Precision, Dwyer? #|&#& H]
W&t om HAQ3H Telelin, UTC Aerospace System QAY AFS nds] &
Aot MEFAS Gt A4S T ¢ = L EY] #o g olEAe {45 1w $3 S
Bl ofd dE#CE o ZZAoR uyfrolx gla, ol Agtste] AREshe
Jointed B} o2 Ft¥lt}, oA Hxo] "ol A]E A H = Sensing Precision®]| A
A ARE A 259 7%, Sensing Precision®l & ©8.0 & 9.5mmel o

d ALKHoz= 6
Ho 815=7H4 Ad
o, 0|28 sl

A0 T 800574 Y 4 b d1, Dwyer:s WA

Atk T AlE BT AEHQlEA AdE o

6. W9 SHAA

7}. LVDT
I 2.29 LVDT Alg™7} &= 2 ALY (0l)

= AMETEK RDF Group OMEGA
b M —
M e— 4 -
Figure (e —— \ =
I F—~ ¢
Model - ACT series LD300-300
Travel/Electrical Full chle —+ 0.01 in. to + 6.0
in. maximum
Travel/Mechanical Maximum Travel — Unlimited
Excitation Voltage 5VAC to 36VAC 0.5V to 7Vrms, 1 to 10 Vrms
Excitation Frequency 350Hz to 5000Hz 2k to 10kHz 1 to 10k Hz
. . Typically +0.5 to +0.25%, can o
Linearity be as close as+0.15% 0.25%FS
Output Voltage up to 20VAC F.S.
Null Voltage 15mV to 30mV, can be as
low as 5mV
0/ /O H
Temperature Effect <0.07%/°F, can be internally
compensated
Dielectric Strength 500VAC, 60Hz minimum
Insulation Resistance wOMeQ ohms at 500VDC
minimum
Temperature Range -40 to 212°F
(Compensated) (-40 to 100°C)
Temperature Range | -65 to 275°F -58°F to 257°F -40 to 212°F
(Operating) (-54 to 135°C) (-50 to 125°C) (-40 to 100°C)
I +10g, 10-2000Hz per
Vibration Mil-Std-810
Altitude 0 to 100,000 feet
Output Load 100k Ohms
Temperature coefficient o o .
(span) +0.006% F.S. /°F (typical)
Frequency Response 2ms
Zero offset 0.5% Full Scale
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LVDT (linear Variable Displacement Transducer)? Al@#7} &5 E=E317] 9
3141 AMETEK, RDP Group, Omega®] #l¥& A74soitt. LVDTE &9 gl w
gtAl DC EFY], AC EBFgjoz s w, 3 AC B9 AlFelth. ACETEK+:= 350Hz
to 5,000Hz2] excitation frequency©lA 5V AC to 36V AC2 excitation voltage”}
7t A W F# e, RDP & 0.5V to 7V RMS¢F 2k to 10kHz, OMEGA: 1 to
10V rms® 1 to 10k HzellAl &2rettt. Excitation Frequencyi OMEGAZ] Aol
7V saEsley B2 259 WMelE AMETEK7ZF —54 to +135C= 7 W2 ¥4
= 7tA a3 Sk AlFe FHF+ AMETEK: U9 Al ®{3skal 91, RDFES)
OMEGA® DC BH{l& x3sto] oy 7k RdS ®Bfstal vk T-50> LVDT Al
AME AEsta v

. A8 ZElMu| g (Linear Potentiometer)

¥ 2.30 MY EHIMOIE AT S5 2L A (0f)

=5 TE Strainsense
©
-
Figure &
-
©
Model CLWG MS-13
Full Stroke Ranges 75 to 750 mm 50mm — 750mm
Output Signal voltage divider voltage divider
Linearity 0.04% to 0.1% + 0.2%
Repeatability <0.01 mm
Resolution essentially infinite
Life expectancy 50 million cycles 100 million movements
Enclosure Material aluminum Anodized aluminium
Sensor conductive plastic linear potentiometer Conductive Plastic
Operating speed 200 inches (5M) per second, max.
Input Resistance 5K to 10K ohms (£20%) 5K or 10K ohms (+20%)
Recommended Input voltage 25-30 V(AC or DQ) 42 VDC
Eiiir:tmended Operating Wiper <1UA
Enclosure Design IP65 P65
Operating Temperature -30°C to 100°C -30°C to +100°C
Vibration up to 10g to 2000Hz max.
Y AT AFE7F d5S =F8H] S8 TES Strainsense?] Al&F& Al
a3t doshd OMEGA A A#ELS #ask 4= Q) Full strok Range’} 32
s

Bstion JEAEy 2 2% 78]3 Enclosure Designo] 5 #&
& TEE AC, DC 2% 7538t 25~30VE ¢l gs)oF 81, Strainsense
= 42 VDCE JHslof gttt diz2kAa el =& Strainsense® A|&o] 19 WH 52714

r2
o2

It

g
L
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5ot o= TE A9 AlEel & wiolth. TE, Strainsense, OMEGA 44 =¥ o
K ol weh AP AES AT 5 vk

t}. A3 =2 (Synchro)
H 2.31 TX EIg] A3z AIg™y} &5 2 AF2F (ol])

=7 MOOG TAKUWA
Figure
Model 11TX4C-M20708/6 86G-BDS0140
Product Type Torque Transmitter(TX) Torque Transmitter(TX)
Frequency 400Hz +1% 60Hz
Primary Voltage 26V £1% 100V
Primary Current 280mA max. 320mA
Primary Power TW max.
secondary Voltage 78V
Impedance 3.3 ohms - 42 ohms
Impedance Angle 17° min. - 24° max.
Primary Winding Resistance 17 ohms
Secondary Winding Resistance 22 ohms
Insulation Resistance 10M ohms
Transformation Ratio 0.7454 +2%
Phase Shift (Lead) 6° +1.5
Electrical Error 7 minutes max.
Torque Gradient 0.0080 ounce-inches per degree min. 0.00245Nm/°(25gcm/°)
Radical Play 0.0006 inches max.
End Play 0.0010 inches +0.0010
Temperature Rise 20°C max. 7°C
Friction Torque 0.07 ounce-inches max.
Variations of Voltage 14W max. ( +10% and Freq. -5% )
Accuracy +0.5°
High Potential Voltage 1000 AC.V 1 min.
Weight 2.3 kg

Az ANEH7}L FES =23517] 9 EA MOOG, TAKUWAPJ AES A3k
Furo 49 MOOGE 400Hzolal TAKUWAZ®S] 60Hzolt}, T3t 12 = AF 2 A
ol thaliA= MOOG 26V / 280mAc|™ TAKUWA+ 100V / 320mAc°|t}. 3}
= MOOG7F 311, 12k = At W AfF= TAKUWAZE %o} 1 0199 Aol o
= F GAY 7iFo] gdEY, o= st Aaro e 7Asel wEl Ao A}
&8

71315 Algel =
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E 2.32 15 @ HOIM XOIZ AIHEIL 25 2 Al (o)
=& Honeywell ERICCO

Figure

Model GG1320AN ER111D

. Height 1.77" (4.5 cm) 125(L)x 111(W)x85(H)mm
Size Diameter 3.45" (8.8 cm)

Weight 1 Ib. (454 grams) <2 kg

Start-Up Time 1 second (typical)

Shock (Op & Non-Op) 22 g, half sine, 11 millisecond 30g,11ms

Temperature Range (Operating) -65°F to +185°F (-54°C to 85°C) -40°C ~ 70°C
Temperature Range (Non Operating) -65°F to +200°F (-54°C to 93.3°C)

Temperature Range (Storage) -55°C ~ +80°C

15 Vdc, 1.6 Watts nominal

+12V, £30V, £5V, DC (<6W)

Power
5 Vdc, 0.375 Watts nominal
RS-422, 25 pin micro "D"
Interface
Asynchronous, 1 MHz, 8 Bit
Bias <0.01(°)/h
Bias Stability 0.0035 (°)/h <0.010 (°)/h(10)

Bias repeatability

<0.010 (°)/h(10)

Bias magnetic field sensitivity

<0.03 ()h/Gs

Random  walk coefficient

<0.003 (°)/h

Angular Random Walk (ARW)

0.0035 deg/root-hour

Magnetic Environment, Operating

0.002°/hr/gauss

Altitude, Operating

-20,000 ft. to +80,000 ft.

(-610 m to +21,336 m)

Scale Factor (Corrected) 1,164,352 +18 pulses/rev 0.58” /pulse
Scale Factor (Linearity) 5.0 ppm of full scale

Scale Factor (3-day Stability) 5.0 ppm rms

Scale Factor (Repeatability) <2ppm(10o)
Scale Factor (Non-linearity) <2ppm(10)

Sample Frequency

2,000 Hz (typical use)

5,000 Hz (maximum)

Latency 168 micro-second
Rate Input 900 deg/ sec (maximum )
Vibration 5g,10Hz ~ 500Hz

Mechanical interface

4xM5 Bolt

Electrical interface

J30-31ZK aviation plug

—

=
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o

-

Ades dxv 7 AF 525 1lms ARE Eeks 7|$o2 #AAs o, Ericco 30g
2 Honeywell®] 22g°] H]3] ¢ =2 243 Addo. Ao s+ HoneywellolA]
= O AAg RS AFdrh 5 Vdeol dalx= 0.376W, 15 Vdcd B-F+ 1.6WE
4818}, ool H]& Ericcod AF-> 6W olste] W9z 2udgS Yef). Bias
Stability: Honeywell A|&< 0.0035° /h®]al, Ericcox 0.01° /h ©]3}9] < zhe=
th 1= 8 oA Aol AE £ wx Ul Honeywello| A% 1] A Zo]
9o Ericcox= ¥ 719 ®do] 93, FOG photonics® 3} AZEL B 453 Q)
t}.

. B #olA Aoz, 3%
E 2.33 3% & HOIX Xi0|= AIHTIL 5 U A (o)

Ericco
=& Indicators
A B
Figure
Model ER132A
Dynamic Range Of Angular Velocity Measurement <+300°/S
Bias Constant <+0.5°/h <+0.5°/h
Bias Stability Index <0.015°/h <0.020°/h
Bias Repeatability Index <0.015°/h <0.020°/h
Angular Increments Output Resolution <0.58"/LSB
Run-up Time <20S
Ambient Temperature -40°C~70°C
Shock 15g9/30g
Volume 203mmx195mmx130mm
Weight <8kg
Power Supply +5V,+12V,+45V,-12V1,-12V2,-12V3,-12V4
Interface RS422
Data Update Rate 100Hz
Baud Rate 115200bps

3% ® dolA Ao]Z+E Ericco PAlOAMT Rgsta Qv o] AEFS SHAARE
RS422% E3& Holg FAS & 4 1ow Biasol] sk stability®}l repeatability,
Fet AsHdHE ATt At

ﬂllﬂl

Run—up Times T

o FAT ARlE, 15
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=& Ericco FOG photonics
Figure
Model NS-701 OES500 series
Measurement range -1000(°)/s ~ +1000(°)/s +500(°)/sec
Bias stability 0.1(°)/h~0.5(°)/h <0.0015(100s,10)
Bias stability (Full temperature) 0.01(100s,170)  °/hr
Bias repeatability 0.1(°)/h ~0.5(°)/h 0.01 °/hr(10)
Scale factor non-linearity (10) <100ppm <10 (Full temperature) ppm,
Scale factor misalignment (10) <100ppm
Scale factor repeatability (10) <100ppm <15 ppm
Power supply Single +5V 5V
Bandwidth >500Hz >100Hz
Run-up time 5s
Output format RS422 RS422 Or OEM
External interface 9 PIN
Operating temperature -40°C ~ +60°C -40°C~+65°C
Storage temperature -55°C~+85°C
Vibration 6.06 g(RMS), 20Hz ~ 2000Hz 3.2g (20-2000HZ)
Dimension 70x70x29 mm? 96x96x30 mm?3
Optical Dimemsion ®140mmx30mm
Weight <200g 1000+20g
Threshold value <0.5 (°)/h
Random walking coefficient <0.02 (°)/h¥%2
Impact strength 100G, 6ms ~8ms 20 g, 11 msec, sawtooth
Power consumption <4W
Random walking 5s
Noise 0.0005  °/Vhr
MTBF 20000 Hours
Baud Rate B;FE,S Atlgoéf?zli‘ebsgps()User selectable 9.6
Data Rate L);p)) 500Hz (User Selectable 1 to 1000

15 A Aoz ANdB7E F5S =&3H7] fl@lA Ericco, FOG photonics?
AES AAQstda, 712 F s OPTOLINK, Emcored A#FS 13 & 5 9l
. FAWSE Ericcod  AFel  —1000(0)/selA  +1000(0)/s7HA 2 FOG
photonics®] F #o|t}. Bias®} Scale factore]l thdt @ x5 Ericcod #Fo] A
Bandwidth =3 A g3 FZ] del Aus %2 Ericcod A%
6.06g(20Hz~2,000Hz) A1 712 &3 100g(6ms~8ms) e FAo AY 4 3, FOG
photonics+= 3.2g(20Hz~2,000Hz) ¥ 20gE YEFHNE=E Ericcold AlFEo] =43 Az
S ¢ 2 dAdgn & £ vt 1% FAF AolE+= Ericco, FOG photonics,
OPTOLINK, Emcore 4712 4AlA tekdt w4 AEFS Agstnz a7l 4

o AFS 49T Uk

2t Fdw A0l=, 3%
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= Ericco OPTOLINK
Figure ‘ )
\J i

Model NS-603 TRS500

Measurement range +1500(°)/s +300(°)/s

Bias stability 1(°)/h ~3(%)/h

Bias repeatability 1°)/h ~3(°)/h

Bias drift at fixed temperature <0.6 (°)/h

Erljr; d_rzllfgogttodl%r(\)%gg temperature <10 @)/h

Scale factor non-linearity (10) <100ppm

Scale factor misalignment (10) <100ppm

Scale factor repeatability (10) <100ppm <0.1 %

Power supply +5V 5+0.25V (Optional: from 18 to 36V )
Bandwidth >100Hz >100Hz

Run-up time 5s

Output format RS422 RS485

External interface 9 PIN

Operating temperature -40°C ~ +60°C

Vibration 6.06g(RMS), 20 ~Hz2000 Hz

Dimension P63x92mm3 @110x110x92 mm
Weight <4209 1.2 kg

Threshold value <1(°)/h

Random walking coefficient <0.5(°)/hY2

Impact strength 100G, 6 ms~8 ms

Power consumption <8W <8W

Random walking <0.01 (°)/h

35 A

Aol Z o] AlFH 7 FES =E=3H7] YA Ericco®t OPTOLINKE] A

& AAsAthEricco?] AlES F4 WM £1500(0)/so]ar, o] OPTOLINK A
=2 5ujoltt. TSt 7] WA % Ericcoll A|%o] 231 7F¥ 9, Threshold value,
Random walking coefficient, Impact strength=2 F7}7<¢l A% ARE A ¥t}

T OAA B A ] Al RS RBrskar Sl

mt. MEMS Aol 2414, 1%
FE 2.36 15 MEMS ZI0|2MIA| A|E&1EHY} &=

Ericco

= AL (ol

Analog Device

A
4

Silicon Sensing

DEVICES

Ao miops
Figure
Model ER-ARS-03 ADIS16133 CRH02-200
Power supply 5+0.25 VDC 5+0.25 VDC
Current <8mA
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Zero Bias 2.5+0.1VDC (25 °C)

Zero Bias Stability <0.1°/s

Bias Repeatability +1°/sec

In-Run Bias Stability 0.0017°/sec

Bias Instability 0.12°/hr
Non-linearity <0.5%FS +0.008% of FS

Resolution <0.1°/s

Output 0~5V

Temperature Range -40 ~ 85°C -40 ~ 85°C
Dimension 29%29x13.5mm

Measurement range +5500°/s max.

Bandwidth 400Hz max. 335Hz 100 Hz
Impact strength 2000g

Dynamic Range +1400 °/sec typ

Initial Sensitivity 0.05 °/sec/LSB

Repeatability +1 % max.

Comtaery | peranre +16ppm/*C

Angular Random Walk 0.75°/vhr 0.017°/~hr
Ic_)l:eaéiasAcceleranon Effect 0.03/sec/g

Bias Voltage Sensitivity 0.02°/sec/V

Output Noise 0.27°/secrms

Rate Noise Density 0.0122°/sec/vHzrms

Sensor Resonant Frequency 14.5 kHz

Rate Range +200°/s
Scale Factor at 25°C 10.0mV/°/s
Scale Factor Non-Linearity +0.02%
Quiescent Noise 0.20°/s rms

1% MEMS Ao 2448 AlFF 7t 55 =&317] YalA Ericco, Analog Device,
Silicon Sensing® A& A4t T3 F714 07 SkyMEMSS A% 1193
7 A R ds 247 vE VIes 8l HelHAEZE A, 2 &
Zogu By EE sl B A EA L Analog DeviceZb 0.008%°]1, Ericcox 0.5%
ojufe] W9E YEht 3lelA Analog Device® @xb7F o A2 ﬁii derEnh o

2 Ericco, Analog Device, Silicon Sensing 2% 400Hz, 335Hz, 100HzE YE}
Y= Angular random walk¥ Silicon Sensing® A|%°] 0.017° /V/ hrZ Analog
Device®] 0.75° /y hrell Hl& &2 F£x]&5 HojFt. 15 MEMS AFo] Z A o )4
+= Ericco, Analog Device, Silicon Sensing, SkyMEMS E oA t}eksl mdlo] A
F= HArsto] Aol wel AFAAEe] Fo] At

v, MEMS X}o] 2414, 3%
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# 2.37 35 MEMS XI0|2MA{ A&7} &5 L A2 (0f)

=& Ericco SkyMEM> ST

wX wy wz

Figure A - ! %f

Model ER-3ARs-06 MG301D L3G3IS

Power supply +4.5~+5.5 VDC 12Vdc 3.3V

Current 30 mA <40mA 6.4mA

Zero bias 1.5+0.1 VDC

Non-linearity <1%Fs <0.1%Fs <0.05%Fs <0.05%Fs <0.1%Fs

Resolution <0.1°/s <3.0°/s <0.05°/s <0.05°/s

Output 0~5V

Operating Temperature -40 ~ 85°C -45°C~+85°C -40 ~ 85°C

Storage temperature -65°C~+150°C

Dimension 28x18x14.8mm 62.5x50%x49.5

Measurement range +400°/s max. 3600°/s +200°/s +200°/s +130°/s

Zero bias value <3°/s <0.5°/s <0.5°/s

Zero bias stability <40/h <40/h <40/h

Zero bias repeatability <80°/h <80°/h <80°/h

Zero bias temp. sensitivity <0.05°/s/°C <0.05°/s/°C <0.05°/s/°C

fgi'jﬂvity factor  temp. <005%/°C | <005%/C | <0.05%/°C

Cross-axes influence <1% <1% <1%

Startup time (ms) <200ms

thg time to output stable <25

valid signal after turn-on(s)

Bandwidth 40Hz, -3dB 370 Hz

Reliability MTBF 100000 hours

Shock resistance 10000g, 0.5ms

Weight <150g

Vibration 20g@20~2000Hz

Sensitivity 112.5

Rate noise density 0.006 dps/(VHz)

3% MEMS zte]ZAlA 9] AlgE 7t 58 £%3817] $18iA Ericco, SkyMEMS, ST
o AEFE A o, F7F2 InvenSense? AFS 8] & 4 Atk SkyMEMS
9] dlo]El A]Eo|A Zero bias stability, repeatability, operating temperature &2
e ARE AlgetAT, YA GANA = AEA @ vk =3 x,y,z 279
ol diaf] HE2 JRE AFsdvtes 3ol 5Aolnt v]d¥ddE Ericcor 192 7HE
A3, ST AFS 0.1%E Hekdv. 54 el = Ericcod A £400° /s& &
HAE ¥t ST AFS £130° /sZ2 7FF 22 WHIEsE st =
SkyMEMS?9] #|#2 y,z%2 £200° /solARE xFol s+ 3,600° /sZ E53] 3
FAE HoJFTh Ericcodd STE EF e 9o 7dS B3k oja A
Wi, SkyMEMSE tAg, old 27 F 7}x g9 ndS 7t

==
3 QY. T3 InvenSenser FEAQIAZ o2 FZAIH A

e S r

o

R

(e} =

)

o g rlo

E_|1-1
H
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Aol o7} gleh,

G719 ApAlg}E n
2 F2 MEMS 7|49
3= INSE ¥
MEMS Aol ZAA ] A&
A= Qo

33 £ 9% AHRSE HE A
Aol @ol ARg-Hrt.
go] A Aol =
o] ool wetr MEMS Apo] A5 %xﬂf& INS&®=

TC -
AT

7F. MEMS Alol&2 7]4ke] AHRS (Attitude Heading Reference
System with MEMS)

F 2.38 AHRS?| A|g"I} &5 U ALY (o)

=F SkyMEMS MEMSIC XSENS

Figure w
Model AHRS500 AHRS500 300-AHRS
Yaw

Range +180° +180°

Resolution 0.01° 0.1°

Accuracy <1°(10) +2.0 (20)

Calibrated 1.0°
Pitch

Range +90° +90°

Resolution 0.01° <0.1°

Accuracy 1°(10) +1.0 (20)

Calibrated (Static) 0.25°

Calibrated (Dynamic) 1.0°
Roll

Range +180° +180°

Resolution 0.01° <0.1°

Accuracy 0.3° (10) +1.0 (20)

Calibrated (Static) 0.2°

Calibrated (Dynamic) 0.3°
Angular Rate

Range (Roll, Pitch, Yaw) +200 °/sec

Bias (Roll, Pitch, Yaw) < + 0.1 °/sec

Resolution < 0.15 °/sec

Bandwidth 25 Hz
Gyroscope

Range +150°/s, +300°/s +450°/s

Zero error <0.5°/s5,<0.02°/s

Bias stability 6°/h 10°/h

Bias repeatability 10°/s (1 hr)
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Resolution 0.01°/s
Angle random walk <0.28°/vhr
Bandwidth 412 Hz, -3 dB
Noise density 0.01°/s/VHz
g-sensitivity 0.003°/s/g
Non-orthogonality 0.05 deg
Non-linearity 0.01% FS
Accelerometer
Range +12g +10g 5.08g (50 m/s2)
Bias stability <15mg <15mg 40 pg
Bias repeatability 0.03 m/s2 (1 hr)
Resolution <1mg <2mg
Bandwidth 25Hz 375 Hz, -3 dB
Noise density 80 pg/vHz
Non-orthogonality 0.05 deg
Non-linearity 0.03% FS
Bandwidth 250 Hz
Power supply 5~20VDC 12V or 24V 4.5 to 34V or 3V3
Output interface RS232 RS232
Output frequency Up to 2 kHz
Connector KYF8K5 port DB15, D-sub 15-pin Male
Weight 90g 1.6kg
Dimension 58x58x25mm 118.4x115.1x123.5mm
Shock resistance with power on | 750g @1ms
Shock resistance with power off | 15000g @0.1ms
Anti-vibration 6g rms
Protection level P67 P67
Operating Temperature -40°C~+85°C -40 °C to 70 °C -40 °C to 85 °C
Non-Operating Temperature -55 °C to 85 °C
Vibration and shock MIL STD 202 / 2000g
MEMS Apo]l&g 7o dH= AHRSS A@E7 5& =&87] S84

SkyMEMS, XSENS, MEMSIC?] #|&<&

g &
] 1‘41?'*

Eof x3sirt

o 71},

AE HEr
L AAES
t}. XENS9 X}O]Ei\_i
29| Bias stability:= 100
A= o) %H% SkyMEMS?9] Al %©]
stabilitys= XSENS7} 40 ug®Z 7F& <Hg A olt}. XSENS+ 3 &7
a3 o JAls Ay A BRas

1: L
AR BEF EE dRE

hE e

AAstgor, Fedhd SBG dA9 AES
olt}. AHRSE= A %59 HE® Yaw, Pitch, Rolld 3 Azt 9 3 dzt&Ew
?*éﬂ—t— ApolZ A

L oL ZhEEA ] i JRE vlolE A

wgska ek

et e EAISHI

E—t— +450° /sZ H9E SkyMEMSS AEZERTE I 1k, 7o
h= 9lo] A, SkyMEMS®] 6° /hith ehgAde o

12g2 71 A9 7FEE79] Bias

°] AHRSE H.-F3

. ¥ #o]&A Ao]lZE 7]4ke] INS (Inertial Navigation System with

RLG)

E 2.39 @ 0| X012 7|Ho| INS AISHTIE &= L Al ()

=2
T

Hr

Kearfott ‘

Ericco
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Figure

Model KN-4075

Size 343 cubic inches (5620.76 cubic cm) 190 x 190 x 183 mm
Dimensions 7 x 7 x 7 inches (178 x 17.8 x 17.8

cm)

Weight 12 Ibs (5.44 kg) < 9 kg

Power < 36 W, norminal <25 W

Temperature, -54°C to +71°C -45°C ~ +71°C
Altitude, ft (m) 2112(;% 2) to 70,000 ft (-457.2 m to

Attitude Rate 400 °/s

Attitude Acceleration 10000 °/s2

Acceleration 30g - 509 +35 g

Power Input 28 Vdc 28 VDC

Interface RS-422, RS-232, MIL-STD-1553B RS422, RS485, MIL-STD-704A
Free Inertial Circular Error Probable < 0.8 CEP, nm

P(Y) GPS Aided CEP <5m

C/A GPS Aided CEP <10 m

DGPS Aided CEP <2m

Velocity 0.05 m/s, 1-sigma 2m/s, 1s

Attitude < 0.03 deg, 1-sigma 0.04 deg, 1 s

Heading < 0.05 deg, 1-sigma 0.1 deg, 1's

Ground Alignment Time 4 minutes

Position 2 nm/hr, CEP

Angular Rate Accuracy 0.03 deg/h

Acceleration Accuracy 5x10-5g

Angular Rate +400 deg/s

Noise 140 dB

Vibration 6 g @ 20~2000 Hzsine
Shock 30 g @40ms
g wol A ZIHke] INSO ARt F5e =E8H7] S8A Kearfott, Ericco?] Al

& ARt F AR EE WAL MHE SuelME vsd 45e dehdo,

1l AA .
I8y &5, 1%, WS el 9 dojd 9 3= Kearfott?F Z+2F 0.05 m/s,
<0.03 deg, <0.05 degi o ytd. Kearfott?] #|&Fo] 154 157 &8/ S50

gk F7FA Q1 A327F 1AL, Ericcor Aaw A%, ISR W Agw g3 F7d
st WA Axel dist JRE 23ttt o o)A 7IHe] INSE 259 HAlolA] B
33l 9lew, Kearfott, EriccoollA = 2H2 sty ndlS H {3k Qo)

o}, FAF RolZE 7]HES] INS (Inertial Navigation System with
FOG)
I 2.40 MK XIO|2 7|HIQ] INS A&7} &= U ALk (0f])

& ‘ Novatel ‘ Ericco

s
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Figure

3 \
Model SPAN-IGM-S1-PS NS-FGI1100
Horizontal Position Accuracy

Single point L1/L2 1.2m

SBAS 0.6m

DGPS 0.4m

NovAtel CORRECT™ »RT-2® 1T cm + 1 ppm
Datarates

GNSS measurement 20Hz

GNSS position 20Hz

IMU measurement 125Hz

INS solution Up to 125Hz
Time Accuracy 20ns RMS
Max Velocity 515 m/s
Gyroscope Performance

Bias instability 0.5 deg/h

Input range 400 deg/sec > +300° /s

Angular random walk 0.15 deg/Vhr < 0.005° / ¥ Hz

Time to Prepare < 15s

Bias Stability < 0.02 ° /h(10)

Bias repeatability < 0.02 ° /h(10)

Scale Factor Nonlinearity < 50ppm

Scale Factor Repeatability < 50ppm(10)
Accelerometer Performance

Bias instability 0.05mg

Range 109

Velocity random walk 0.06 m/s/vhr
Operating Temperature -40°C to +65°C -40° C~+60°C
Storage Temperature -50°C to +80°C -45° C~+80° C
Dimensions 152x142x5Tmm 180mmx180mmx160mm
Input voltage 10-30 VDC 23~31Vdc, 27Vdc Nominal
Azimuth alignment accuracy < 0.1° sec lat (10)
?;ﬂi(a)gytal attitude alignment < 002° (10)
Azimuth holding accuracy 0.05° /h
Horizontal attitude holding accuracy 0.03° /h
Positioning accuracy < 2nm/h
Horizontal velocity precision < 2m/s
Weight 5409
Power consumption 6W
Antenna INA Power output

Output voltage 5VDC + 5%

Maximum current 100 mA
connectors

Main port and AUX port DB-HD15

Antenna TNC
Humidity MIL-STD-810G 95%  Non-condensing

Vibration(operating)

Random

MIL-STD-810G (7.79)

Sinusoidal

IEC 60068-2-6 (59)
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Bump IEC60068-2-27 (259)
Shock MIL-STD-810G (409)
Immersion IEC60529IPX7

G Ael® 7INke] INSS) AREy FEE EES] fl8lA Novatel, Ericco?
AES st Feskd Optolinkd] AFS sl & F vk Aee 29nd

F AEY 2% HY oy A2 vsk ks UE 3, Aol AT AT ¢
H9ol M= Novatel? AlF©] 400 deg/sec® AR, Angular Random Walke

EriccoZ} 0.005° /J/ HzZ ©] &t} AS5A 3= Wo] YA|ut AE e 7|Eox A4

o] Hol girt.

&}, MEMS A}o]l=2 7]4te] INS (Inertial Navigation System with
MEMS)
F 2.41 MEMS ZXI0|2 7|dte] INS A|E=7} &= L AL (o)

=& Ericco Systron
Figure
1 ’
]

Model NS-MGI230 SDN500-CD00
Position 3.9m SEP
Elevation 4 m CEP
Horizontal Position 2.5 m CEP
Heading < 03 deg (1 0) 0.086 deg (1.5 mrad) 1 o
Horizontal Attitude (Roll And Pitch) < 0.2 deg (1 0) 0.057 deg (1 mrad) 1 o
Speed <01 m/s (10 <01 m/s (10
Voltage 9~36 Vdc 12 to 42 Vdc
Power  Consumption <4W @24Vdc <75 W
Electrical  Interface RS422 RS232 / 422, SDLC IMU Output
Operating Temperature -40° C ~ +85° C -40° C ~ +71° C
Vibration 6g @ 20~2000 Hz 12 g rms
Shock 30 g, 11 ms, 1/2 Sine 40 g, 30 ms
Weight < 500 g <725 g
Data Update Rate 100 ~ 200Hz
Storage Temperature -55° C ~ +85° C
Physical Size 86.8x68x87 mm
Gyroscope

Range +400 deg/s

Bias Stability < 10 deg/h < 2 deg/h

Bias Repeatability < 10 deg/h

Angle Random Walk 0.03 deg/vhr, 1 o

Angular Rate — Dynamic Range +1000 deg/sec
Accelerometer

Range +10g 200 ug

Bias Stability < 0.1mg

Bias Repeatability < 0.2mg

Acceleration — Dynamic Range +50
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Random Walk Noise 120pg/VHz
GNSS
GNSS Features 16 Channel GPSL1, BD B1
Positioning Time <60s
Typical Recapture Time <10s
Altitude(INS/GPS) 60000 ft
Velocity(INS/GPS) 500 m/s
Accelerometer(INS/GPS) 49
o o 50,000 MTBF,
Reliability @ 35°C ground : 6,000 MTBF , aircargo
MEMS #po]2AME  7|9ke] INSO| AldE7F 55 =Fst7] 984 Ericceo,
Systron Donner® #|#& AAstom, FQ3sH SkyMEMS, XSENS, MEMSIC,
NOVATEL, SBG & o2l 9449 AuS sl & + Aok 22 o714 F A

W W olf

o] AlFel ¥ stom, 2=

Aol o stk sl disl 12g74A,
T Atk AelrAF

ct.

TrL_

At 7lEo 2 Al deARTE vE FgEo] B wio|th
Heading, Roll/Pitchel] th3$t 2 *}+= Ericcos= 0.3 deg, 0.2deg°|d}e] W= e
%131, Systron< 0.086 deg, 0.057 deg® o= yYehja

9. F71H°olE =8N

7}. Airdata Boom

Wl w374 2

3 9] Bias stabilitys Systron® A

ATH
Azel g g
ZA] el 40gE 30ms7HA HEE
Fo] 2 deg/h® ©] <FgAo]

A9 A1]= Ericco

Systron?]

FE 2.42 Airdata Boom A|&1T7} &5 2 AF (0f])
=5 Spaceage control inc
Figure > {‘"
Model 100400 100700 100900
L heated, straight-nose air data | heated, 4-vane air data boom
Name mini air data boom

boom

with TAT sensor

standard output

total pressure
static pressure
AOA
AOS

total pressure
static pressure
AOA
AOS

total pressure

static pressure
AOAQ)

AOS(2)

total air temperature

30 inch(long) x 3 inch(dia.)

35 inch(long) x 8 inch(dia.)

57 inch(long) x 16 inch(dia.)

Total / Static Ports

Size (762mm x 76mm) (889mm x 203mm) (1450mm x 406mm)
Mass 6 oz (142 g) 56 oz (1.59kg) 200 oz (5.44kg)
N‘ominal Max 340+knots Mach 2.5+ Mach 1.5+
Airspeed

Heated or Ungeated unheated heated heated
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Airdata Boom? =4S 93] Spaceage control Inc® 37F# E&S X453t
Airdata Boom= Y] A3 FE71e] R wel A7) o) ARt Rl A
oA zfol7} drf. RF total pressure$} static pressure, AOA, AOS,
TAT (Total Air Temperature) o Frfe] o wel AOASF AOS+= + M
d o Utk TATE A9+v ®He 15370 ZRste= 4-97F %ol dld Airdata
boomol| ¥t ko] =},

. AkA 7ZFA]7] (Oxygen Monitor)

E 2.43 A2 ZAID| AIETIE 82 Y ARS (o)

==
T

OXIGRAF

AMI

Figure é ‘ @ i

o B
]

Model O2N2 210BR

Range 2 to 21% Oxygen selectable, 1%, 5%, 10%, 25%

Resolution 0.10%

Stability (24 hrs) +0.5%

Linearity +0.2%

Cross Sensitivity

+0.2%, any gas mixture

Response Time

1 s @ 350 ml/min flow and electronic filter
setting 6

<10 seconds

Multiplexer Cycle Time

16 seconds for four channels

Latency of Sample

10 to 60 seconds, depending on length of
sampling line

Alarms

Oxygen A, Oxygen B, Low Flow and System
Check.

2 fully adjustable oxygen concentration

Digital Output

AR NC-429, RS-232, RS-485

Output 1-5V or 4-20mA
-4 to 46°C ( 25 to 115°F) non-heated
Ambient Temperature o ° -29 to 46°C (-20 to 115°F) heated option
(Operating) 5 t0 40 °C (40 to 105 °F) 40 to 46°C (-40 to 115°F) with optional
extreme weather enclosure
Ambient Temperature 220 to 60 °C (-2 to 140 °F)
(Storage)

Cell Pressure

14 to 174 psi (120 to 1200 Mb, 100 to
900 mmHg)

Inlet gas pressure

0.5 to 150 psig

Warm-up for Full
Accuracy

10 minutes

Fuel Tank Altitude

0 to 44000 feet (Cabin altitude. 0 to 15000
feet)

Humidity

0 to 95%, non-condensing (at 40° C or
lower)

Data logger

15 days @ Tminute intervals, 30 days @ 2
minute intervals

Repeatability

+/- 1% of range or +/- 0.1% of oxygen

Dimensions

13.0'W x 9.5"H x 5.0"D

Weight

16 lbs
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s A1

o, FQshd PureAire?

5%, 10%,

A& H 7} &

[e]

o
=
A&

slo] gtk weld AMIS EAMAT O §

THT O

wek 2ey
OXIGRAFE 1%% ¢ u

|

gAfEl o] lolx FAdeolH e BEo] Hrt.

10. A7] SHAA

7}. B3 7] (Current Transformer)

HE 2.44 HRJ| AIEHI}

ss U AL (0f)

E=317] 984 OXIGRAF, AMIS] Xﬂ%‘—%
= 18g 7 Atk

25% & Add¥sto] SHE ou OXIGRAF: 2%~ 21%4 H*Hi M]y}
TAAOR AT
2 2%+ non—heated, heated, with optlonal extreme weather enclosure 52

37HA wlell whek B w2 We7bA] 5 o] wHH, o]

_7;1-] H—]_A/]

e,

250 tial OXIGRAF? =z &
sirA= AMI= 10x vRke® el QIA|TH
SIA S ERATE AMI AE2] EA S Data loggerZf

=57 Circutor FANOX SOCOMEC
[ ] « uir:z—. ®
| =
Figure
‘ I

e K J
Model CT80-ABR
Types 750A to 5000A 3200A 5A to 5000A
Frequency 50 / 60 Hz 50 / 60 Hz 50 / 60 Hz
Isolation voltage 3 kV ca. 3 kV ca. 3 kV ca.
Thermal short-circuit current (Ith) 60 In (norminal) 72kA
Dynamic current (ldyn) 2, 5 Ith 2, 5 Ith
Highest current in the material 0,72 kV ca. 0,72 kV ca. 0,72 kV ca.
Thermal class 105 °C 120 °C
Safety factor FS <5 FS <5

Accuracy limit

150%

w77l
AFEL AYFA,

750A to 5,000A°] 1
o wel A4t

U 24

ANBB FEL

ol M 7] AlF
50 / 60Hz, 3kV c.a. 0.72 kV c.a.® EF %
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H9l7] (Isolation Transformet)

E=3H7] ¢3lA Circutor, FANOX, SOCOMEC A <
Aol Aok AU AR zhzb
. Zpo]de AE 9 o] Circutors=
FANOX+ 3,200A°]™ SOCOMECS 5A to 5000A= AF 3k

+ AMI+= 1%,




B 2.45 A HYI| A} &5 = M (o)

ELECTRONETICS

=5 L/C Magnetics SNC

AL

Figure

Model 19230B Custom Custom

Frequency 400Hz 50/60Hz 50/60/400Hz
100-240 VAC .

Primary 48VAC, 120 Amps 220-240 VAC ;;g:égg xﬁg ?'h”rZ': Ff:‘:;:
360-480 VAC
120-240 VAC

Secondary 2200-1500 VAC Up to 40000V
120 VAC-13 A

Open core & coil 6.5"H x 7.5"W x 7.5"D

Weight 45 lbs

Output Power Rating 5.76 kVA 100kVA

HA W7 AlgE7E F5s B #1841 L/C Magnetics, SNC, Electronetics
Al AA L AlES A st } otel A%, 48 VAC Ats Abgstaat siot
" L/C AR AlFe ety dn. Fak= L/Ce 400HzE g s o] 9lar, SNCe
50Hz %= 60HzZ A3 4 9l tronetics= 50/60/400Hz & A€g <=

th. SNC$} Electroneticst Folx F4A ALY WA ow HAesto] FE8
= Zlo] EAoly, Electronetics AFe] - 22F =9 40,000V nHUS 383
, =9 A9 T3 100kVAZ L/C AF] 5.76 kVAC] vldl da] At

|o
=
e
N o
(@]

-

7}. m}o]=3 (Microphone)
I 2.46 O10|3 A|&iHI} g5 L AL (o)

= Bruel & Kjaer PCB

2lis

Figure

Model 4145 377A15

Open Circuit Sensitivity 50 mV/Pa 50 mV/Pa

Open Circuit Sensitivity (+/-2 dB) -26 dB re 1 V/Pa
Frequency Range (+/-2 dB) 2.6Hz to 18 kHz 5 to 8000 Hz
Resonant Frequency (90° Phase Shift) 11 kHz 8600 Hz

Dynamic Range (3% Distortion Limit) 10 to 146 dB >150 dB re 20 pPa

Temperature Range (Operating)

-30 to +100 °C

-40 to +120 °C

Static Pressure Coefficient

-0.015 dB/kPa

-0.012 dB/kPa

Humidity Coefficient of Sensitivity

<0.1dB in the

absence

of

+/-0.001 dB/%RH
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(0 to 100%, non-condensing ) condensation

Capacitance 66 pF 45 pF

Polarization Voltage 200V external ov

Lower Limiting Frequency 1to 3 Hz

Inherent Noise 10 dB(A) re 20 pPa
Inherent Noise <11.5 dB(A) re 20 pPa
Standards Designation (IEC 61094-4) WS1P

Temperature Coefficient of Sensitivity +0.01 dB/°C
Influence of Axial Vibration (0.1g (1 m/s?) 66.5dB re 20 pPa
Housing Material Stainless Alloy
Venting Rear

Mounting Thread (Preamplifier) 23.11Tmm-60 UNS
Mounting Thread (Grid) 23.11Tmm-60 UNS
Size - Diameter (with grid) 23.77 mm 23.77 mm

Size - Diameter (without grid) 23.77 mm 2377 mm

Size - Height (with grid) 19 mm 19 mm

Size - Height (without grid) 17 mm 17 mm

Weight 30.6gm

nto] 9] AlAF7L FES w237 9314 Brueld PCBe AES AAsgoH,
doshd Endeveo$t Kulite®] #AEs F7F2 udd & v Fa2 WHels
Bruel® A|¥%o] 18kHz7MA 345 o] PCBY 8kHzEUTH o W& Wl 9,
Resonant Frequency+ Z+ZF 11kHz, 8,600Hzo|t}. 2% 2% 9 M= PCBe H
$17} ©] § 31 Capacitancei= Bruel®] 66pFS 2 PCB® 45pFH T ¢ Atk ¢+
Zdom, g ALY HEL 2EAT & XS E A F7HAQ1 JH = PCBel

ARt Al g

[
of
[N
o2,
™~
R

AFs SAL AZE dA2 7145 7 (Piezoelectric accelerometer) & AF-E3Ht},
A THEEA = WA EYel wet 7 A Ao w ERstth o E-e #E-
st Fo® o 4o ABAdE FAVIHE AFEske W2 (Charge BFSD 3 A sHe]
AstE ARgehs WA (CCLD) o2 vhpefzith

AbgE A7 QA E A zFs|AFeL Rdlg S #1skal weight, charge Sensitivity
T #H FqE AAANE gt QA EIES AP VhEE AA e AT
T4 W7 Fosty At 59 & E AlM = 50,000 ~100,000 m/s? 7FA A E
Aoz Wtk T-50 A= sHd SHES 54082 4dF 7EE 54 A s
ZHEE AgS EAXo7 AEEE AR JFEE AA, AE 7SR AlA So]
A 7MEE A Vibra—Metrics M30002 A3 th

HE 2.47 UMY IS MA| ARG &5 2 ALY (0f)
‘ 2= ‘ Bruel & Kjaer ‘ PCB PIEZOTRONICS ‘ DJB Instruments
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Figure

040130/

Model 4321 356A71 AT/04/TB
Weight 55g (1.940z) 22.7g (0.80z2) 18g (0.6302)
Charge Sensitivity pC/ms—2 1.0 pC/ms-2 + 2% 1.02 pC/ms-2 0.51 pC/ms-2
Charge Sensitivity pC/g 9.8 pC/g + 2% 10 pC/g 5 pC/g
Frequency Range (£5% limit) 5 kHz 6 kHz
Frequency Range (£10% limit) ;(’zoogi_'z Z 0z o) gy,

Mounted Resonance Frequency X, Y, Z: 40 kHz

Max. Transverse Sensitivity X: 10% Yo 12% Z: | o,

(at 30 Hz, 100 ms-2) 0.4%

Non-linearity 5%

Transverse Resonance Frequency 14 kHz 25k Hz X/Y:20kHz Z:33kHz
Measuring Range (xpeak) (kms-2) 5 4.905

Measuring Range (xpeak) (g) + 500 g pk + 500 g pk

Residual Noise Level (mms-2) 2.3 mms-2

Residual Noise Level (mg) 0.23 mg

Capacitance 1100pF 690pF 900pF

Min. Leakage Resistance >20 GQ

Insulation Resistance(at 70 °F [21 °C]) >10712 Ohm

Insulation Resistance(at 490 °F [254 °C]) >1078 Ohm

Overload Limit (Shock) (tpeak) (g) 5000

Overload Limit (Shock) (tpeak) (ms-2) 49000

Operating Temperature Range (°C)

—74°C to +250°C

-70°C to +254°C

-50°C to +200°C

Operating Temperature Range (°F)

-101°F to +482°F

-95°F to +490°F

—58°F to +392°F

Temperature Coefficient of Sensitivity 0.1 %/°C
Temperature Transient Sensitivity .
( ms—2/°C ) 0.4 ms-2/°C
Temperature Transient Sensitivity

o 0.02 g/°F
(9/°F) ?
Base Strain Sensitivity (ms-2/ue) 0.2 ms-2/pe
Base Strain Sensitivity (g/pe) 0.02 g/ue <0.01 g/u
Magnetic Sensitivity (ms—2/T) 4 ms=2/T
Magnetic Sensitivity (g/kGs) 0.04 g/kGs
Max. Non-destructive Shock (kms-2) 10 kms=2

_ : 50009, 30 us

Max. Non-destructive Shock (g) 1000 g (rise time)
Housing Material Titanium ASTM Grade 2 | Titanium Titanium
Piezoelectric Sensing Element PZ 23 Ceramic
Construction DeltaShear Shear
Sealing Sealed Hermetic Welded

Electrical Connector

3 x 10-32 UNF-2A

10-32 Coaxial Jack

4 pin Y4-28 UNF

Mounting

10-32 UNF x 5 mm
threaded hole, M4
screw

Through Hole

Adhesive  or
10/32UNF

Tapped

Max. Mounting Torque

3.5 Nm (31.0 Ibf-in)

113 Nm (10 in-Ib)
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| 09 Nm (8 in-Ib)

| 05 Nm (44 Ibf-in

‘ Min. Mounting Torque

32, AN ANEHSF AY 2 APARA

ol

e

N

X
X

o0

Jlo

WBS 7]

)

—_
fie)

<0
ol
o3y

T
o

!

1w

A7) A el

s

A A AR (Specification) ol A4 #|A]

F A

5|
Rl

at7]
o7 WBS < 4004

o

| —
R

w2

o]
=

Az 3] AFell A A
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HE 2.48 MIMo| Ald] EF

_ R0 B0 || ®0 | %0 | %0 | HO|F0| %0 | RO B
e I e A e I R R e (o I R S
kO | < | | — | — | _—— [ A A I S R RN RN
W< < |[< | =X < X |X|X|X|X|X|=
% 3|0 |ol|o| o | o |of|d|cc caid
) g | g | g ELL EL! g El | En | g | g | g e
10
~a
T | Jo
_ |0
N IR R e B e I I I e I I I
Mo | R | gn | @n|@w| & Al AN AN AU | AU | AU | A | A
100 | N
al
_ R0 B T T | %0 %0 | BO|F0| %0 | RO B
L I I e e e N R R R G R R RN IR
- | < | | — | =] — [ I A A AU N R BN
N [T 3| X T XX
RO lol ol |od| of | of |o|c|ol|d|d oo
{ oo doidio)o
o Fla @@ | @ | @ @@ & @ |
1
<
zu | o
=q | X0
B e I I e e B o o o R R L R R
< |RC|@u|gu | & an Al AU AU AU AU AU | AN | A
N
nal
e T
SRR I I e e e e
T R =g R I W e I 2 e
oA o | R0 oo W |0 | N US|
NOSD ol | <] =K A4 ok &R N RY
O | «— |
B | = ||| = n O |N || 0| = |« |
=<2 ||| < NEERE BN B BN S BN MR N

Horizontal Tail

Flaperon
Actuator

#4 Actuator

LEF #1 Actuator

R/H Wing Station 1

L/H Speed
Brake
Horizontal Tail

Flaperon
Actuator

Station 3

Station 2

L/H Wing Station 1

Station 4 X3

Hinge Fitting

Wing Tip

gl 2.2 T-50 H|

A

JJo

0

= A
L

T

o

Aol Fiel et

Al
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27] el

A Q38 2= o
-1 0 =

AAeict AEs|orstty, 28y WBS 5 404 Q35 A5 AAN
T e AlFEAA L Al A A A3 ALl B e ARE =4
AALE 1A} Flsk= W vlolE 371 (DAS) & Agato] AldstAY, AMAIE A1
(zig) & AH&38to] Alddsk= W ol St

[

o

1. dolg #3371 (DAS)E ©|&& AlA AF HA

7}. DAS AlAH F2F 8l AA}

WA AFel AL DAS A28 EL fAF DAS A2 2 gel gAbE ool
FAE A S

2) A g dLdS T
3) NEE AFHE A4

4) A FHH

5) ATV E A4
6) LAZAFTIE <

7 Tt

8) AZ A7 A 40Mbps AT E g3},

0) Futs FheE EE ARG AFHAA HolH AEHED

e

lan s

A

-

10) "HeoleF37]elA NRZ-L/M/S, RNRZ-L, Biphase—L/M/S & IYEE=

gotol A E FFstal LARATALAN P S AT

i

1) dvlelgrzr]e I xES MAshdA 8)-10) AFd= &l
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Ot
r

HAASA Y 18 3.1 o] ZkF dolHE A
acquisition system) &} F=HH dHolEE A A= 18] A%

HE s dHolg 37 (data
Ho 2

e dvolHE AASAAHOR dEste e EY 17] (transmitter) £} OPEﬂL}
7

42] (data recorder),

o
.|_4

O:

/\

GPS <¢HHUE F3llA GPSAZE FAlste] ZEAI= */‘éﬂoﬂ ARt F718A71+=
EFAIZF A7) (time code generator), HITI 2 AT E 3st= txd BlYQ A A7)
(digital video recorder) %°] Qlt}.

GAA A ZEE = FA A (device) T/
ek ”41 3* 3.1% Zo] 57 AHE vUE F Qv

Aol FAASA AR A 5

AR E EE2 2% dXe] AT BIgA|

q = H e
g T-50 &&7] vWgAE AS A7, Hawk 100 37 284 A
=

Upper .
Antenna PCM Data
DAS
Lower Transmitter Sslected Total | ;& ==="

Antenna <& MUX
-_—I_)Remotei : Data Recorder
i [RCE100]0] (Y24 5 5 U
Remote3 j : IRIG Time

]
GPS  |Remotes !
Antenna 1
) : D} Voice Data
....... > JBrcl s =
3Video Data > :
Time Code Generator
Digital Video
. Recorder
1Video Data
Flight Test Aid [ = [ ] ]
Equipments  Nose Boom FCTP SRC ASVS

a8 3.1 B AISAILH FH=
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¥ 3.1 A ASAILH(BHAIS &Hl) WBS

Leveld WBS Task Description Notes
1 1 HI® A S AIAH
2 1.1 BHAHASA|AH
30 1110 dolE amvEs AsNa ) Data Acquisition
system
411111 7S EHA
411112 &AM
411113 2N
411114 AEHQIHO|X| A
411115 AAZF FHE M
411116 E SN
411117 S MM
411118 A
411119 7| M
4111110 | ZEAN
4111111 | ZO|AA
4111112 | XsHA
3 1.1.2 OOl B XM ZHEHK| Data Recorder
411.1.2.1 HA MUX
3 113 AZHET| ] Time Code
Generator
1.2.3.1 G.P.S. QtH|L}
3 1.14. HICIQ MTEA Digital Video
Recoder
3 1.1.5 SA7|(HHER) Transmitter
411151 o5 CHH|Lt
411152 SHE OFE|LE
2 1.2 X &AH S ZH|

glojof @eh wE AN TE At 2T SHNTZ Adetn], wAH] G
2 F& dolgi ANOR AYFAAE A5 5 dofo} Ak,
9 15 B0 AAF
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Hawk—100 FolA ARE3F A A&

E 3.2 BN ASIHIS MY E7

Fastol AR AAE JlEsten ark

ANEd dsd84 Stmy| M| MEXA
WBS No. | AHZZEH &F E?I’H.l)é;% NI Ig% ng}gMg
A
111 iﬁi;ﬁ)" =a | maAl 4w | EBa | EaAl 4
1.1.2 HIOlE MIEA 2 QA = Z TQA| 234
1.1.2.1 B A o QA 28 A o QA| 2
1.1.3 A2t 57|7] iES TIQA| 23l mA LWQA| 23
1131 | GPS. QHH|L} Eh LAl 53 PN WAl 28
114, | 94 HMEEK Yo [ =WeAl ™| e | ZaAl 5
115 | SA7EoER) | s | =eA 5% | B | ZeAl Y
1151 | 45 Lt Eh HaAl =¥ s 2R =
1152 | 5H% oL e maA ¥ | =i | = 5y
E 3.3 SAIIAR(T-50) o HIHAIY ASS SAEH =8
g5 =R=Th 2AH| EePNE-
PCM Encoder MCMDU-2000 TTC Bit Rate : Up to 5Mbps
Data Recoder D20d Heim MESE : 20Mbps
NEEE 1 40GB
GPS =4
Time Code Generator GPS-705 True Time Time Generator(3Channel)
Output time : IRIG-B
: a5
Video Recoder TEAC-V83 TEAC 3 Chanmel EA|RE
Transmitter TTS-6335 TC S-Band (2.200~2.290MHz)
FM Type
Power Divider GTM-10M-2.5G TTC 10 dB Coupling
Anttena 102002A Tecom S-Band
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. Holg F37] (A=A E7])
dlole] +37] A@H7 F5
dlolel 447 (e AEAY/)E ole] £Re A A5E Fate] UAY AFw
aasel A% A% AAMOE WET ARE A AL oA £ dol
Helzdol Agete etee AQRE 44 A Fo neige e 2
D AN ERel W A7t FEEE A5 SAo] Aolgow AF SAe] wi

7k e ofof gt

2) AA F7E eyl gid e gotete] A AsAE e M FEs
AAstolol gty HE 7] AAE AACAE AA sEprE e 25% FEo®
ALES Zte2 A st oy Zu|E oJF AEL XY F= pAEFL} =

TR TS Sle AR
3) 2 JJrﬁlrU]HJ 4

4) &7 7] Anle] vlEAIPS st An] o) F3b gtnvl FEekA Xshth
= v ) z
5) AA7L JFE e A A

19 3.1 T-500 AHgE A F 3271 (PCM Tray) MCDAU-2000°]t}, ¥ 7] 9]
ST %50+ MCDAU-2000= s7ket™, AlAIA] ¢d FAE st & 3.29
o] A3FATE Bit ratex= 20Mbps oA 40Mbps®E A EHE FAolH, Wordd
bit 4= 167l, Frame™ Word+: Htol 256KZ 167019 Ago] 7153k Aot} w3t
PCM Coding2 NRZ-L/M/S, RNRZ—-L, Biphase—L/M/S¢]™ Serial channel> 47}
o] 571, 4708 ¥lE7] AEE HHEL QU

EﬂOlEi*%Mﬂ Al ¥ 34 7% B E 35 AAAQ HHFA

5)
ste] ¥ 3.63} ol AL

NI

i

G
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38 3.2 T-50 Olo|E| =&7| =&l 2&(PCM Tray)

I 3.4 HIMAIE EIXHAISAI2ECS] Oo|E{ =E7|(PCM Encoder) 7=

T = 2145
PCM bit rate 40 Mbps
Bits/word 8 ~ 16
words/frame E|CH 256K (16712 41 EH)
PCM coding NRZ-L/M/S, RNRZ-L, Biphase-L/M/S
Control interface User programmable through Ethernet and USB interface
Serial channel 4 Sync, 4 Async
28 2k -40 ~ +85°C
HZ2E 2k 54 ~ +125°C

H 3.5 HIHAE EMASAIZH| HI0[E] =& 7]1(PCM Encoder) 3l2| 7| S&

B2/ Ii=3 L-3 L3 MG Delsis
PCM330E PCMA400 NetDAS WSR-120A DTS-300MB
PCM bit rate 2| 40 Mbps o} 40 Mbps 10bps ~ 20 Mbps Hd| 20 Mbps 10bps ~ 10 Mbps
Bits/word 8~ 16 §~3 16 6~ 16
words/frame 2y 2048 g 2048 o 256K (167]2] AH)
Minor Frame 3 1024 #Hg 104 1024

NRZ-L, Biphase-L, NRZ-L/MIS, RNRZ-L, Biphase-

PCM coding RNRZL NRZ-L, RNRZ-L LIVIS. MOM-VIS, DM-MIS NRZ-L/MJS, Biphase-L/M/S
; User programmable through  Vista TEC compatible with
R Ethernet and USB interfaces Windows and Linux RS23% 14201485
Serial channel 2 Sync, 2 Async 4 Sync, 4 Async
T8 2E -40 ~ +§5C -40 ~ +85¢C -40 ~ +85C -40 ~ +85¢C
Hed 25 -54 ~ +125C =54 ~ +125C =55 ~ +100C -54 ~ +126C
7 B Wx6lLx15mmH 70Wx10L x30 mmH
programmable signal
i conditioning and encoding

system
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# 3.6 OIO|E £=&7| AEI"I}t &5 (o)
By A=
- AU EESSE 89, 128)
1 F LA AL
2 =28 37| dAl
3 A HA
4 OOl M&EE5E
5 coding &8 A &
6 YHEE/EHZE
7 QIE{H|O| A Al
dole] 2%7] APWIIE 9t FRoR dojs HesE, IPWE U 5, UA/EY e, QA
mo]A Alal =9 m:3ststol T 3.69] o9t zro] A|AlStch
dole +47 AEH7 AL D APEAA
F 3.7 OOIE] £&7| &= Al LIS (o)
=AM ANt = AMEUEEE 83, 128 Al &
I < Ot A AL =257 ME o 2H 5
2  =g|& 37| ZAb 3%k 37|, 24
3 TRIAA UHAMR, Ful, E2537]
X a2 A
(I =y 40Mbps 0| &t AIS AT
4 Ol M&&:  AMTEMII0M Mz U= ~maste
FIOH FHREIS ARSI FaSE = T
NRZ-L/M/S, RNRZ-L, Biphase-L/M/S & .
coding 2 ol Ry phase L/M/S S sy
5 M LT[0 BN AH _
==} N QARATT
oMzAsamE £ 2ol
A . UHMN O, = : Ho/5LE
6 QUHIZE/=HIZE QUHIZEQ MM Mz 4H AEE AFH
EHEEON =5 =0l
Ethernet, USB interface, 7|Etf
7  QHLO|A AlH UHIEY HA Az UFH ANEE AFH
EHEENN =5 =0l
dole F37] A1gH 7 AES d5E F7, WY, 4 T AEUEY AEE F
Hl & AAste] 3 3.79 9t o] £y AFS s AldHE ZulE FAAS
ot MCMDU-20003 #2 /39 deoly +=x71& Aldshr] dald= 19 3.3%
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AR 9] [l el AT AN EAE AEE
’é}ﬂ, goboll= Ad S AFH, T 7 g,
olElF 7o Aol HE S Hua doly d¥y 8 ¥WH

—E 715& 7HAk gtk FagIkeEl= HolH AFSELRE FAsta,

=
@I AUy R AP 0 AgH

g &

Gl O] &l ==& 2|
(] AlE &)

38 3.3 Oio[E] =&7| Al&"7L &l 74 (o)

ARHT AR e o, APAAAE ANt AEE eAlg e FHow

9 AP AP EAFEE otY, EE USB ABdol Az AAF ¥ 4%

5) AEwy7E Ada,

6) oAlw g

) F9% JheEE Adar
A

8) AZHA7A 40 Mbps AZE ¥ 3}
9) FukE FHeE T AHE AFHAA dHolE AFEEE S

7—1/M/S, RNRZ—L, Biphase—L/M/S & FYRC=E
Aslo] AT E 2Hsly QARAT TN 73S s},

11) dlolgx7]e g2 ES ®mAsEA 8)-10) AHda sttt

i
o
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A. "Hlo]g AAAx] (Data Recorder)

Holg A4 A FF7re =

HolE]= A 2= glojo} shu, ndy
Selgt 4 glolob @tk HFAE ol
dlole] gaelsl 94 At v

o Alere 7|EA o e sle] ]
stoof st

uly

dlolE] A7) ulsma % g59e
o2 Tgato] FFAQ WAAY BA
NEere A A dolelg A
dar e v olel @ dmE g A

3
B AP BHe] PR A RFES

ke

<

=
=

2

. = e o

éig

Fl

4
2
ol

9 A v YAF ©o]
A g A o] &5
IRIG-106B ®+A17F 919
PCM, 1553-MUX 5 dlo]g g <
g7 A2 (FA, 271 F)

A

[}
& Ao g A%

@ & & 6 6

(D20d)
gl 3.4 T-50 HIHAIEE lo[E XMEHx|

# 3.8 T-50 HIHAIEE HI0|E XEEX| FL2RAIY

= LT 9 ARY

0%

Multiplex 7|5 E&

DLT Drive At&
Data Recorder | D20d N
MNE&E . 20 Mbps

MEE2F : 40GB

olest HolH AGAX= A%u)A ol w}ﬂ]r oy IR E E7F & glon, fgaadge
2 HgAIF] AMSE = HEZE Y P24 A7]H o] (Magnetic Tape) & AFS-3h= Hl
o] YFYe WY E A A= }E SSR(Solid State Recorder)® ¥t} w=E
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£ SSRPY dmEE HolZe] TEL A% JAFR 7t Bagl
7wl AE 25 gl o 5ol Aol g o dmunct $a,

T = o R= N =y
Multiplex 7| HS
DLT Drive JNZ=3
SRS 40 Mbps O] A
g8 40GB 0|4

E 3.10 CIOIE| NI AISTIL &= (ol)

DLT Drive
MEsE

2
3
4 Multiplex 7|s
5
6
7 MNYEE

clolel ARl A EE7tE Yst &%= Multiple 7|5, DLT Drive, A%&%, A8 52 &

stslod & 3.109] o9t Zro] A|A|SHC}.

diole] A3 Agd7t AdL € 5, W9, A S AlEUE AEE
Au] 5 ARkl ¥ 3.119 o9} o] F£Hsty AFL 8 AHF I Fu|E 7A
St
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¥ 3.11 Oo[E] MEEX| AlREI =58 AU (of)

=
=AM A= AW EEF 89, 1) A EH
SHHAL =55F MZ ot 28 S
2 =28 37| A 3%E 37|, A
3 TAEHAM UHEH, o=, 2837
S d
4 Multiplex 7|5 257 ﬁ;;gga
DLT Drive A&
6 | NMESE 40 Mbps 0|4 NEg HEH
NEEY 40 GB O|& A& HFH
D—-20d¢t 22 99 dol" AZ7IE Adsty] flsid= 1" 3.58 o] IJAY
Aule gEeel= Heole v d2S FAT £ e AT WAVIE ddsta, =
gobells AEE AFEH, o heEE A2 AFE AT dolE AEA
of Aol¥EE Bula doly 183 28 WHds FAY 2YHNEE B4 e Vee
7Aook gttt Fak b ElE oA dolH AEEEE AP o AbgHET

_ GOl Ef A &I
d=gdDl (T AIE Z))

a7 3.5 ClOE] M A} Tl 7Y (o)
ARBI A e o,
D AR (D-20d BB 9 AP A7), 9EY ZE 5 BH AR A

2) A g dLS Fadh
3) AEE AFHE AT

D AR NP EPFE S oltY, T USB el Aw Add F 4

fot

5) Az 7S A4

6) T3 JHeEHE Ad T
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7) A5 AT oA 40 Mbps A=

A

23},
8) Fuk e wi AWE AFE NN dolE AS&EE FHIT

9) delHAZEZFE &t

FE7lel Zze SAASEE = e vFAY dHolH B4 S8l =3k AR
S Abgstth o714 EFESHE AR YA CERE FAE AR E AR 94
o2 %E 4% [RIG(Inter—Range Instrumentation Group) ’\]Z_}% PCM 213 ¢

7], dlolg #l=Y, vy #H3zy, 742y 7 s o ®E dssted, olw AMEE =
A7 F=A S AN], S A5 EA 7] (Time Code Generat1on) o]t}.

AT RA7] A A okl AFE aresfefof gt

T— 50914 = 370 {92 GAHal T
7F 470 9 %ﬂ*ii}ﬁ AHE 28 5 e AHE ARESSIY 19 3.6 T-509]
AFEE AP AT E RoE

E 3.12 AZIRE @Y FAY

L= oy FQ At
: GPS =4I
Time Code
GPS-705 Time Generator(3 Channel)
Generator )
Output time : IRIG-B
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2|

T2

7k

78! 3.6 T-502| GPS-705 A|

E 3.13 AIZIRS Wy 2F=(2H

!t

I

1of

fr
ol

Tms/ 1us

ol
KO0

=

~d

IRIG-B EE= IEEE-1588

-40 ~ +850C
-55 ~ +1000C

2| AIEEIL g5 (o)

2=

Zk

# 3.14 Al

or
100
@

T=A

d

—_

Ofr

22|% 37| HA

I-lD — —

nl <1 o <4
ofl Al mr

.

mn < N O

CIE{H O] & AlE

gt

3.142] g} Zol A|A
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A4

AlEE

o)
P

474 AEB7E AE
E 3.15 AlZHes W] AIEEo} S AIE WS (o)

@

100
w0

A

1 37, #4

=

3K}R

=28 37| dA

of

=<

of
<
mr
ol

Tms/1us

KO

~

_

HE

-

md

oo

@

IRIG-B EE= IEEE-1588

1of
wd
mr

Kl

_

HE

-

md

ofo
100

Ehternet, USB interface, 7|Ef

SIEH O] & Al

7

=
=

aH

-
A}

14
o
75]]

2]

S

gkt

1

=

P71 9

°©

3

©
=

7FA oF

A

_(.H
ARG T

o
GPS
)3}
= =2
- 67 -

T

Al 2HA SR

(Al &)

CL.

X

GPS—=705

ERERERE

o
pu

3

o
=

48] (GPS—705 49150 9 d¥x 27, 9&8 =

GPS 7 &

st dlolHE

[}

78! 3.7 T-502| GPS-705 A|ZHESHHAT| AIEEH] 7+ (o)
1) A

. T-50% %

3.7} o] 3
A A%

T

k)
i



2) IAFEGH ] AdS FFTH
3) A8 AFHE 43I

4) A EZ e} A FEEHFEE oJHYl, = USB B Ho|AR AAT & A%

5) GPS ¢teY == A3 7S AZ4 3o},
6) T JHEEHE A4

7) Mg AFEHAA ol dEs AT

_I_/

A, vt e AARAAX (Video Recorder)

1. HY 2 AZ3X AEBEE
b RE HolEE AgE 5 glefof shu, ]
Mg FAE 5 glofof @k vAAD ey

AT Gae st}&— Hlt) @

HH e AGEA = v3Ad T E55
S o= F8slo] A=Al BAY H
£ 71535k Al AA HlolEE A%
dau =z vt olgst dadE AAF
B AIY HAo] BEets Aee AFES AAstelof g

9 P AR v YA dlolE] A%

9 A &

© IRIG-106B %FA1ZF ¢19

9 PCM, 1553-MUX 5 dlo]g g
9 F37] FHAF A, 27 §)

9 1% AsAE 2 AF

(TEAC-V83)

A8 3.8 TEAC-V83 HIHAIAE H|C|L2 XS]
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F 3.16 T-50 H|HA|EE H|C|2 XEEX| FL2AIY
[ig=s DEy TR MY
Zof/sH
Video Recorder | TEAC-V83 3 Channel SA|XMZ%
SN HE

ol gt B AFgA = AGujAel] wel oy VAR FFE ¢ lon, thxi o
2 HgPAIFe] AFSE = FAZE ] P22 A7]EH o] (Magnetic Tape) & AHS-3h= Hl
ol #HFH e} wReE AGulA=E sk SSR(Solid State Recorder)® gt} w=
g5 AZARZ AMESts SSRE S dad e HolZe T-5s A AR 7 2asl
7] el s 25 G i 54do] ArlEH ol Ao HIHE T sttt

E 3.17 TEAC-V83 H|C|2 XEHX| 2F=(2H

Sl 2 FE
Multiplex 7|s 2o
DLT Drive AHE
MNESE 40 Mbps O] 4
MNYgEE 40GB O| &

E 3.18 TEAC-V83 HIC|2 KEEX| AIH®I} &= (of)

2
3

4 Multiplex 7|s
5 DLT Drive

6 MNEEE

7 HYEY

Ht e AR AdFH7MS 93 &5 07 Multiple 71%, DLT Drive, A&&%, A%
188] o &} Fo] A|A| gt
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=
=M A= AMNEUWEER, 8%l 74) A 8|
I SotAAL =25 ME o 2#H S

2  =C2™ 37| HAF 3% 37|, B

R UMY, Fot, SH3T|

M7
4 Multiplex 7|s H2H AlBle ==
5 DLT Drive AHE
NESE 40 Mbps 0|4 A& ARH

7 NEEE 40 GB O|¢ ANEE ZdRH

p— R
== (Tl AL B EHI)

a8l 3.9 HC|2 MEIX| A" FH| 74 (6
Agsg7E Aas v 2
D JAAZH (TEAC-VE3 &9 ofgda 7], =8 2E & 294 HAE

SRS
2) APl AAS FFAT
3) A AFEHE Adur)
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4) AAFgu e} AERAHAFEE olHYl, T USB QlEHo| AR 43 §

5) AFUAYE A
6) #3145 7HeEE AR
7) 4

8) Fake 7HeE wE AW AR dlolE dsHEE SYI,

9) HolE| A8 S eIk,

A, Heolg 417
1. dlolE FA7] AEF7 FE

Hole A4S dst Fn pAHL
Divider) @ Q| = o] o} Zir). wepa] Alga Fui4 tedal A B
JaA e7mst Aguc

Multiplexed Telemetry Radio
Data(PCM, PAM, FM) Transmitter

78! 3.10 T-50 I0|E{ Z&SHrAl

T-502 PCM A& (NRX-L)E FM Wx3sh= 5W &9 S—Bandg $4171%
719] ZFst 242y 10€] <telY, o ZhzEe] cbevel] 3 E Euliehes EYAS
7172 FAEdY. AT 7= a3 3,103 go] &3 syl 90%, A
ol 10%9 392 Bujsle], d27]7F =388 S ul2 zpAoA nlae u=
7] el A QbEVe] AE7F Ao R HAEEA st swnlE o] 7]
g7l el AR Hue] s AdeE AFEHA AT 103

T-50 BlgA el Agd ol AEgn et Fa Ads BoAE

_7‘|_

S
o

o

% A17] (Transmitter), =843 Eu]7] (Power

el

okl

2o (& Moo
=

o rlr ol =



# 3.20 T-50 HIO[E{ SMT| H =AY (o))
gs LT A 2 MY
) S-Band(2.200~2.290 MHz)
Transmitter TTS-6335 TTC
FM Type
Power Divider | GTM-10M-2.5G | TTC 10 dB Coupling
Antenna 102002A Tecom S-Band

MlRAE SAASA 2B Transmitter @7 (DS b X9 23, grevg o
9 tutel i FA7) g g Fihs Ue] eTEg 2

®

I 3.21 H|SHAIE ERHAIEZAIAEIC] Transmitter 2TF=(9)

S 27Tk
o oY S&cC
Bandwidth 40 MHz
Modulation Type PCM/FM, SOQPSK, Multi-h CPM
RF output power 10mW, 1W, 5W, 10W, 20W, 25W & &l
S it PCM/FM: 0.18 ~‘3O Mbps,
SOQPSK-TG/Multi-h CPM: 0.5~40Mbps
ZFIf== Tuning increment 0.25/0.5/1.0 Mhz
T =R -40 ~ +85°C
H2E 2= -55 ~ 100°C
e unlimited

H A HAASAIARS] Transmitter?] F3k g2 m=3 {FHoA = oln
H C

PFAPEOoE C MEE Frtatlovt ol de S Wi e s AHgske A
Attty BoEch %2 40MHz, Modulation @ e} Data ratex= PCM/FM
2 o] 30Mbps, SOQPSK$®} Multi—h CPM¥ FHtuj 40Mbps7} 272 Z oz oty
t}.  RF Output Powers 10mW ~ 25 W = A93s 4 91 F3 Tuning
incrementi= 0.25, 0.5, 1.0 MHzE *&A7F A&d 4 glojof sty &%+

—40 ~ +85° C, H]¢& &%= —55 ~ 100° C7} Agsivty A

[t

o

i}

lo
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¥ 3.22 Ofjo]Ef

~
~
T 7
e 2] = = 5
= KO LR | 2 R = N
<l Q_O o xr ol ._J |Ar ES ~o
o Bl o o T ﬂ = o ol
4 E ol oW g myr F
B El L < =) IH <
uoE W I <4 = =
o K- & K- & H N L T o
\ M <l H KE < o Wl do "
Br <| £ K- &r .
‘MI s | R B
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il % - - < § ==
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: n ko TR = = = &
A < 3 i1 S NS = o (
T S 4 N VKN > I R — = o
= K T = N N
N K ) ER I’ 3 = =0 o R
< - = © 40 ¢ o Wy WD W3 o o<
I 7! = o £ o o @2 a s
e Hr SICEEC - - S i Jm o Pmo 3 o A
< =~ =< EH S T = 2B ,ﬂxrm__Au_Tm_Alo_u_E_m 2 _& 20 E
ﬁ_%aa#www % gue_ﬂa%%z_uﬂojﬁ Rl g4 e
B o o o 0D 2 = o — ® U A wr<ls TS T -
B ES A e oY r Ho P W & p Nz A 9 0 0F
o) = Bl ogg O o W o X d&mﬂ e L . W
ohu Ki pal onB ol \, ol {2 o & = @ g < T wo
Y 7 50 S ol g uo o oo 2
P i . S g g
A <X ®l < = ol fu S L
< ™ ~] of © ~N Hr o
o < 5 B m - 8r N A
D E o M_ = B = woe
— —_ Iﬂ o )
- o = ? o o & E 2 = —
e ] e = oz T < - = Z
v% 2 o @ 4 B iF
= o = o N " 4o
Ho o © oy
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gt
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o TTS-6335% #2 99 $AVI= Ads = 19
gule) QlEekel= dHolElaA 7ol Ak dHelHE R
ddstal, ¥t AEE AFH, T JRHE o

A Z7]el Ao e Bula dHeolE 8y 29 ¥3E FAY =44l
7sa 7HACk Sk Fubg JhEE s oA HolH AEEEE AR

o
o
2

Ir
&

=210 =B OLE|L}
(Tl Al £H]) (Tl Al ZH]) (1] A= ZH])

ANERH7F A o 2
1) A (TTS—-6335 A9 983 a7, 4=
A A s}

Hel

E 5 2YH A

2) APl s

3) AlEE HFHE A4

4) 2AEHEAY] B 5

5) 173 A7) oA
A~

6) AMEPFA I A Fip5ol AEE5EE ST
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Edl

48. XEASALH 4

1. A3ASA 29 e

A ASAAEE F3719 HAAd F 53 AS dHolHE AR Ay W Ads)
= BHE A g5 2ol A7HAE v 5 vk
1) Telemetry QFElY A|AH
2) dlolE] A2 AAH
3) HloJE] AlFAIAE
1) 44 FA AxH
O9 412 AR A AS AIAE 9 RS HgA A" A ASESES B
Alstar glom, 18 4.2% T-50 9 A4 AZ AlA" 7otk 19 4.3 2¥8FF
7l NEE AGAS Aa" EERY] dFolt
 AFeMs 28 o7 A8S VFo® A ygs Fauste] 3] AY
of 8% & JE LTES ALee Ag HHow @l
A
™. - Dual Telemetry and Processing - Support 2 Flight at the Same Time.
l' (System 55) - Monitoring Devices
— #1 CR : 8 Strip charts, 11 Monitors
(&8 — " _FCMStream — #2 CR : 8 Strip charts, 11 Monitors
|SOF, Mission Critical > . Flutter Display System : 2
1553 Mux| Acoustics |  U/VHF, Intercom
- EU Conversion Database
l ¥
. iopment Cenler - General Purpose Data Processing
- Engineering Workstation B 8, Reduelion .Syst.em.(PDPS)_
- Individual S/W for Analysis ™ - TSPI Data Merging in PDPS with
- On-line Data Request Data Acquired in On—-Board DAS,
and Retrieval through Network. - Video and Voice Playback
OB 4.1 YEENOl XIAASAIAY 74 2 MSSEE
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Antenna System Data Processor System Y17_
— == UHF/VHF
| Transceiver
Communication System
Calibration |
Equipment Data Network
Dual—-Axis|
Tracking Antenna
Antenna Control
Computer ’
[ ’
RF J: Diversity GPS Rx B & )
Receiver Combiner — . P : Display Computer
2 84¢
9 o S| =
w @
¥ Y Patch Panel
i :
Relay System Audio Data
Amp Recorder
Antenna Controller
Control
Computer T T
! ! Strip Charts
KT T1: 1 Speaker
; HE- Data Recorder
RF Receiver
Combiner
UHF/VHF | Monitoring & Recording Power Etc.
System Ancillary System

J8 4.2 T-50 X[AASAIAH FHE

|-’,‘-§‘?_PE1EL} GPs CHEL} | ‘;":{r\HLi | —){ccw?}[ﬂﬁ}] %igx\ I | 7|jjf1ﬁ
N T %9_]
\ 4 4 ) 4 Y l
o | 2] [omeen ] (20 et 858 Joo =s | [2F ]
=] =]
4 A4
| g | | B | L I<— ABEEH | | wetzag
A A A
v v Ethernet I
A A
) 4 h 4 _ \ 4 i
| 24t | A |EL|qa%;1io1 H ki |[ @
ZHd H| A S A2
J8 4.3 XM= ALY BEE
T At e AGASAIARS Aol Ry FEtdriEd TR
Aol AaFol7] wio] @ A7 el EHA Aottt webA, A4
SN AEFE G A4 Aol ALY IF dole e vlaF o] el A g Al AH Q]
A% werel AT ATE S
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24, IF dHo]gd 2y

1. IF dolgdzy AR 7 &5

F ool A8 oy 33719 $ar1ze A

st dA A AAE e IUE A AR ASHYERT 2T 4

Wol At ARk vlole] AR eh= ApHs frk. web, IF dlojg gz e] A

A RE ARE T sn Qb 94 FolE: uaF Hlo)e A A A
Ak 97 ZAS TFE AU B0 @ Al e golakA FREAS
shedl B8 5 9t
IF A0 5ge [F 457 gule] 92 ), $84 GUIZYE Ao 932
ol dlolele] wee FAFT eFEL BEsi IF Az FAFGS 2 F
o, %& S W %kl Ao weh A AT

o] thbd WHE BAY F glo]
o IF dolgdart vt 2o THFS TRa

o IF dolg#lZYy — 1 EA

e Ao =73 — 1 Copy

¥ 4.1 IF CO|E{¥IAC] A=} &= (0f)

Hojz=z1H

IF dolgelan Ad%/E g8 d2ow e~
o A, woTel g4, Adge AdEeaw 52 xitalol

A g},

2
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2. IF HolgHdzZY AEFH71 A8 9 AP A XA

IF dolgdzZy Aldg7E AES 538 F7, H1%, 74 59 AlduEyd Adg
AH] 5= AAst] ® 4.29 o9 o]l £ AES Y3 AP AnE FAIS
=
¥ 4.2 IF OOIE{3IZH AlgH7} s=5H A LI (o)

AN g = Al LHE Al EH|
o OO Y3 ZE 70MHz IF L 1%
I—Ti
ol E{m[0] & =, SMA F ~
« 71E28 29 ZE 10MHz 1ME
SMA F
» SHUFLE T0MHz d=dd|
Futs B CfE=|. XCf 23 CHEZ 40MHz AHEHENY
o Y= ﬁ#?lo 1/5/10/20/40MHz

=g Sjaz 16bit

=SSO FyAl HA|H[O|E] (RF/IF Binary)

HYEH 4TB

Mo Z==13 Mzo| MZE 9 XM/

IF dlelgdzdE A8t fleiAe 13 4.49F Zo] IF 255 2o & gle 4l
3 27, IF A5 5 AAZe g 98 4 Qe AHEY B47] 5o AZHH7F 2
Qstth Az 7| e A% = RE #7715 5 A¥EY #4719 IF dHolHHaZHZE
dgdE IF dolHdgzgE B3l A5 A%, AN, +40] 7hsshd, Anle =393
iﬂ?ﬁ%ﬁﬂﬂ%ﬁ%ﬂuﬁwiﬁiﬂ@gﬁiiﬂﬁﬂﬁﬁxé{@%l%%

Ve oo IF GjolEfal R
(A B 2]

=22

\ ArnEENT| |
a3 4.4 IF Oo|E{2|ZH AIREI} ZHl 74 (of)
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3} 37], =Y XE § =34 HAE AAso

2
=
o
iz
=
~
o
)
>,
%
->:i
=z

[U
2
(ih)
_?L
i

8) 3TB HlolE] AALkS stoldir},

. MY F doJg A 2| A =¥

=
%
T o
0,

o) e 2] 2] A A~ 8l (PDPS, Post—flight Data Processing System)

%QE FE E53 vgAIY o]y E HolE AHV|ERE Ale ol

INE AyE AET 5 =T dHoly iEES AAseE AAES Eeith
I 5.1% HFAE HolE e E5& YUetd Aow %xﬂﬁ]—%/\]/\E%ﬂAﬂ Q%% tlo] H
% |28E AXA B3PS dHolHAYA AR O R o5t Hesh 3

rlo
o
>
X
e

H L HolHA YA A" Qe
Hl?‘fﬁ?— HolE A YA A" Ae e voly o] g AJAR Fhe] T84, &9 9 7
2] o Z Qsk AlAEl 7H e HAd, A4 ot BE wd W IS
A &

C,Ho]: sheh =3 AlAES] Aloj= GUIE AME-3He Jﬂrﬂo}

Atal o2 H|PZ HolHAH YA AR th 3719 HEAIAR R FAHT
1) UMEYI FAdMH A ABN(NFSS, Network File Server System)
o HFAIY Raw HlolE 9 A& A%, ) AW 75 F3
2) AAE A YA~ (PPS, Product Processing System)
o HolEHAY 2ZEYAE 2JAE 23t dHolE AdHES At ALY
8] (AE, Auxiliary Equipment)

=
o TR ALAIFEAUPS), 2% 18, ZTHE 5 FHAEA
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ErASEH  HolE S TGS :clole xHH

A EEER
= = | doe 2= f:>
i\

# DAS : Data Acquisition System @
TGS ! Telemetry Ground Station Data Tape

TFE : Teleretry Front End
EU : Engineering Unit
. MFSS : Network File Server Subsystem
siaznt HeE PPS ! Product Processing System EU H=
FTE : Flight Test Engineer
ngmeer
"a-} Bif A

I PDPS :H0|E &z2|
a8l 4.5 Hlo“AIE. HlolEje] BEE

Networ
Product x1$ m < | dos we

7t MEY A stdAs A AH

M 2SR HkH ] A es Mulaskes AlAFoR EYUE Aoy
Hdde T UEYD FAE AA G ARt B3 vdzgdeld 3eEs SF
UE HEAASS dd, AZE0] A (Holy, =73 2 3el) 9 st=4¢o] 2+
(e, #x, 23y 9 71 D& TS F UEF BEdhs e

Cf_:]gl-XJ o7

UEL A A AAES Holel Hzlel Qlo] 7Md F23% AWM=

TGSEHH v EU DATA 3de A%stH, A9 EU DATAE AHshe
PPSH] o} MEY T XA &1} Odéﬂﬂ dolelE e F JAEF FAHIUT
T-509] -9 13 vPAFe diste] vl & AYAE dloJel= AAZE dlolH

(4~5GB) &} &F 71l A" dHole (6~8GB) 2 tlolElE AFsty #AETd 4 =

HER A gtdAn] AJAEle ofef gl o] -4 4 =l

. NFSSE MQRIZS AR A EATOw Y dolEuo) s Fog st

O rio

e NFSS* Microsoft Windows NT AWA|AEOo® 2% 3 Holg HAEE
10/100 Base—T Ethernet< AFg3tt}

e NFSSE Microsoft Windows NT AHA|AENOF 2%y ©Holg HELS
10/100 Base—T Ethernet2 A}g3ic},

nj

. NFSSE m]zﬂz ole B W nAS ojuld s BP9l WA
SERERE L

o NFSS AJA®L 2GA] delxte] oJste] w3 PDPS AJAH v, &8 LXES)]

& A=
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of, dlolgHo] A »el gl T

“

Q0] WL APk,

fg—

A

T-50° A&¥ NFSS 739 Ha ARG R, AAE 4
= Ath

olr
o
>
>,

t}
Q

ox, i
el rlo

%
:F_

> de

i
=

e Pentium I 500 MHz Dual CPU

e 1 GHz Main Memory

e 586 GB RAID (Redundant Array of Inexpensive Disk) Storage
* FDD, CD—ROM

* 10/100 BaseT Ethernet Adaptor

e 1280 X 1024 Graphics Board

* 21 inch Monitor

 DLT(Digital Linear Tape) Dirve (Ultra Wide SCSIH #A%E%5%)

¢ Windows2000 Server (MS—SQL 2000 DataBase)

g & A= & doly Ao wE A4ty dolgujo] A9 AFE 98]
Dual CPU$ 1GHz Wl Eg 2 ¥ ivt. a8 tf&%F dlolg 9 HI&5xme)
olg] HE AFE Fo|7] JE st=tAdE WHEE ddste] AREske 7'Ml RAID
WAls AEste] Abgsta vk Esh NFSSE] Aga1he] #leko 2 dlojg ] W]
e flsto] 1% &= dHoly A #AM A S¢ 45 dagsFe AHEs DLT
22} AA3 =S DLT DriveZt Z&HE o] Qit}. o]+= AFE Y FHAAES A4t
AEHOIA 1A dFoz, FHAXEY Adx 7 1 HolH e AFSEEE |
5w

U s AE ALE

AAE Al A)A"(PPS, Product Processing System)< A& A¢l njd) & A4
¥ Raw HlolHE a4 dAYolso] delHE +4F 4 S%E% EU(Engineering
Unit) dHlo]E&E A= A/AEOE dolE Al AZE o7l AX 5o gt}

PPSE Z2AA 9 aAdHol A, DAT (Digital Audio Tape) TEfe]lH 2 CD—RAW
So7 A"

IZREAY AR ML Ethernets &3t HESN A AW el 4l W dolEH =
22| 8F= Al A~ Hlo| )
DAT EgtolrE= 24 gaAsgHold 2 ddxo HEYA FAdAH e DLT
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tglolu e} o] 7+ EU File W PPS AlAHE U ES widsr &= QIS 1A H o

.

CD-RAWZ} Z2td L2 A4 YaAdH ol EthernetoE AZAF o] 3lom, A&
ol 4% Ad=S CDhel AAste] dA oA dagict,

T-50 BHlPAIFME 5the] FefoldE A|ARS FH3ke] dolE Az|¥nt ofy
gl AgFo wel AAEl W JYEYT AL 25 A golHE Agdy] 93
CD—Writer& “&ste] AREsReltt. th= 6%—2—% T-50°1 #€%" PPS 749 HA

Al

:
Aategolnl, A28 4% F4 Besl AuelET & A FYHA

Pentium I 500MHz Dual CPU

e 256 MB Main Memory

« 40 GB HDD

« FDD, CD—ROM

* DAT Drive

 10/100 BaseT Ethernet Adaptor
« 1280 X 1024 Graphics Board

* 21 inch Monitors

e Windows2000 Professional ©]%+

DATE opd=z 1 W2lel 7|& JHAME
Ak gAY WA o7 w5 A, &
3

s e V)=

=71l vt A7)= Ak e &3 st
g 3] ® FolAl o] A AYVIA i
T e Aot AgFe dHeolHE AAsH] A%
DDS (Digital Data Storage; DATE AF&3sl7] ¢t 715 x¥W) & AFEsH7] 93 DAT
CglolvE HAAsla 93T PPSE AA Al v HolHE AHystes A|AHS
2, Holy AHYFEE Fol7] f8liA oo 2 WHoeE PPSE &4 9 ado]
= 5 Qv

r1r %3

e Main Memory Q1@ o=

HlJA| oA HlolE A2 g=4Q1 H42 4 dAYo oA tpekst dlolgHE Al
£3lal AEsHA dAdst= Aot o]E Y= PPSS Main Memory Q10| ==
g = =d 4 Ao, PPS FHAARF dfldsts S80I E A|ARS F
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atel A e dolHE FatozA oy Auiw %%?Q%l%G.T%mﬂH%
oo Bl EY T gFel delHE Aesy] g8l T oAA wHel SetoldE Ax
W& F7kstel F 1001 PPSE Al Aeshart,

%

H95 HolgAY ALY AEB T

HI S HoJE - A AR Q75+ AARS AY 58 F49 J|sFAE T8
of &¢ ¥ N¥eME d T EE AlEs 27 8 oAV AldelA = Vs
1A =% doly AuEds ngete] e =2 A= Aol Bietttal ddd
=

E 4.3 H|E8= OOJE{XZIAIAE 7= (9F)

T ol a7 AH7l(Esde HEY) 27
o =22 32 GB 64 GB
INESRSBN 15 TB Raid 30 TB Raid
Import HEf Chapter 10, Proprietary
Matlab CSV/Excel/

Export & Ef 'F\)/:Ztla.b COV/Bxcel/ Proprietary, Binary, ASCII,

prietary %4, Aol

HEA 5= 1598 0|4 209 ol

AR VR & S Hs

ddad & M Hs
2D/3D 7t MS Hs
HES3A MS NS
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E 4.4 HE DO[E{MBIAIAE AIEBT} 8= (0f)
=M Algde =
1 o =2
MNEEK
Import HEN
Export HEf
MR &
AHEXL Y &
SN =
2D/3D 7t

H —
T'_—&! 7|8

O 00 N o ui M W N

=

—_
o

M dolH ALY AEAAE 9% FHow e, 4444, Import e
Export Wi, A = ALSA AL B G4 5, 2D/3D FH3E, MENDL 5
2 xastel & 4.49) o9} Zo] AA T

3. 83 dolHAYAAR AHHA AY ° AREAA

¥ 4.5 HHEF HOIE{MIA[AE AT} a5 Al LS (o)
=AM N=el=; AU EEF Y #4) Al 8% H|
1 o=Zg 64 GB
2 NEEA| 30 TB Raid
3  Import HEK Chapter 10, Proprietary
Matlab CSV/EXCQV Al & HFAH
- . . Mo 7
4  Export HEf Proprietary, Binary, ASCll, & A
4, 40| g EedE
5 T&EX& =+ 209 o|4
6 ALEX JHE & Ms 7ls AlEE ARH
B MR E Ms 7ls AlEE ARH
8 2D/3D ZhdwAd s 7ls ANEEg AFH
9 =M 7|s Ms 7s A8 ZAFH
10 UE< s 71s A8 ZAFH
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H] 3% to] Bl X 2] Al 2~ | /\lf‘“ﬂﬂ ALS FEE TR/, 19, 14 9 AL
AAE Y] = skl & 4.59 gt o] sty Ade 2% AFBEI AHE
TS Hge fo 1EMEP\1£E“E Algdstr] fleiM = 29 3.33 o] A A
o] g o= HolEHFH7IeA dEshe volHE R F Qv Az Wy7IE o
Asta, E8dels AlgE 74“51 T JHEHE AT APEAFEHE vdS
tlolEj A g A A8e] AP Ee Bl dolg ¥ &9 HH= FAY S8 E
A SHE 7lss 7HACF st FukEgbE = QA HolE AFSHEE AIFE W AL
i)

<—
HlgiS AlEE 2 FH

= X2l Al g

38 4.6 HI®S CIO[EIXIAIAE  AIHTIE 2] 74 (o)
7} AR Bhest 2,
D S48 (D-20d 493 9 999 27, 929

kel

e 5 ged ANE 4

2) JA A8 des T
3) A AFEHE dddn

D SNBAY Y ANPEAFEE ojdl, w USB UEsolAw Add = A5

5) A5u7E AAa,
6) Fik e E AFITE
7) Az71e1A4 40 Mb

8) F35 JheE T ARG AFENA dolel H%

9) dlole] AFgFE Helaw,

b
b
kit
i
e
o
(o
v
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IF/RF 2] 3! 0= OI0jE] XM= AH

12, 3499 IF dHolgjdZy 7|8

HIAIE ASAI AR AGASA A" = PCM HolHE AAste dolHelze 7t
%%E}. PCM Hlo|He It = Az o= A gaobd nlgA|F ] A do]lHREE
H ZRAANE T3l Mt AgskA 18“184 Ao QoA ZEekAE A
qE A lohﬂ AT vt gl "oldrE ol sl o AAete] Al A6 9
qM= AAHUOIE (IF/RF)E 1Hl2 A3 v} %13}. HI A1 Al o 7]A] 9k Akl
of oaff G AFgA el FHE A HBAARE AW 5 Qlo] Abare] fQlel thigh
A9 ool B4 Stk webA AAre®E HdFEH= HeolHE RF £+ IF9 4
AE Pz Agsiof T2 v Fastth
F A3E Fa57F U3 =o} IF A5 & downdto] A%
A5 AP o, 7|58 AGC AZEE FZE3e] R
of A As= A AFel gl& W AAE HAolvt wE Ee
H] g4l
& 9
L AlEdo
A Az AR 5 Qltke Ao

} o
.
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=
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—111

= A AFle 9] TR dloled 3T o] $1E wel Frh ua A

B AQASA Ao $28 7 £4H U7 £78 RF
5% 3% A% Ho] IF doly #zrld tAgdew 4%
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EFXHA I 2B

X I on"-A |—En“ Display Computer
IF Cilo] €] 2= Data Recorder __ ——— J
[t

= & L 2 I I
l Track.ny(e.ma : ,_.h

Receiver Data Processor

d8 5.1 oY IFHI0lE HIZH $X

[P elolel 40712 e SAdste] SA8ssin Aga duna e

Hy doh. FAVEFE RFAEE 70MHze [FAERE 313 H3lksto] dgd [FASE

AnalogXls <SEEES  F3 Téloh ofdE 1 “i%jJ%Bl Analog

Digital

Converter (ADC) & &3l dAd3} gt} ol d&F tdxd ASAEF (FPGA)E AA
[/Qdlole Fo® AAste] dHolE A HF AEZA 1%‘?5} AFE /QulolHE

& A oA Adstar S 5 3l

71E e IR EﬂolEﬁﬂz’Eﬁ—t— 20MHz9] Hoio& A2 siiA v, nla7) 7H%94 iy

Aol whet vlgAlgde] Hod AFeE vole 7t th&=Fstgel whet Frfe] 2
A Q34 el we} 70MHz IF Hol8E 40MHzS tigdZ o= Fufels) L:qﬂ
AFH o2 AMEEE dAtu AFEY B4 RoloM= 40GHz7HA 9 St
ol So] wastA el wal 160MHz(80MHz W% =), 1GHz(500MHz] q]
o7 Fy9stata e FAT

i IF Glo|E A
META Egrt? gﬂiﬂ
IF/RF
IRIG-B T Azd Hof
Ref. Clock
cx|d DDC/CIAl
3 Convertor = B

16bit

A g%

Hof

Sddd

Ofd=1 CiA® daEx2 s

HsHe & (FPGA) dojg Hajg

[IF/RF H|O|E| XHa| 2E] [PC]

Jg! 5.2 2oy IF IoJEHEIEH JHE =
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24. IF/RF 399 2 3£ dolg AARAV&E A

3ahd oll= 2xbd ol A2 IF/RF HIolE Ae] RES Aojd 5 gle AIAF Ao
-0 ke dolE A2 RER FE FAHE HolHE AAl tgHor AHs
71 915k Qg Hel A A4, aa RIFHo|AE Fall HEd HolEE 1&HoR AR
T e AZMAL] ARy e o A AAE dolE A& AsHy] g A~

B Al F-E NEsrit
Hlolg ] %
7}. IF/RF 1% dlolg A3 RES AEHolA AA

Al Fele] 1P AEE AE) AAN 2959 IR 2% dolel Azl
HES AlAstgict. ol & 1 g BEZ PC wlu=s) ddsly] 98] g ol
HE n4om AET + UL ALl A9 Aol A2

78! 5.3 IF/RF & hIoJE] X2 BEEe

OlE{Hlo|A& MA

Sl o] A5 AAsl7] YsiA WA HEoA A u = dolE 9 %S AtE3it glo]
B dAdolg e del2 AAE", CPUS Clock, Data Width, Decimation®] 2]al
g dlolg 2] <Fo] A7},

IF/RF 2% dolg Ay REoA AAEH= dAdolH= Ho  1.589Gb/s
(=198.625MB/s)o|t}. o] st tjg&&F2] dolHE IF/RF 1% HolE A K= 5E
PCE #E37] f8 PCl-e 2.0 TEH ]2 (4.00GB/s 74+ A 2) & A7gstsict.

_88_



¥ 5.1 IF/RF 115 O0|E XM2|E=0M X2|sl= oIolE{e] &

Band Width|  Clock Raw Data
(MHz) (MHz) Data Width Data Rate (Gb/s)
40 213.333 32 1.589
20 213.333 32 0.795
10 213.333 32 0.397
5 213.333 32 0.199
1 213.333 32 0.050

L A A A%

I[F/RF 1% dlolg A7 RE9 PCl-e 2.0 SlgHo]AS Zaf &= HolE7}
T 3 = A% a

A4 Ak, o]l e} o]l HEHE HolE 7t A 2] A uf] ] 9] J&s wal

o] ofof Fhr}.
AN Q) ;}C‘ﬂ"ﬂ(HDD)PJ %71 R m%%u delHE kdA oz A
459

a8l 5.4 M& oAl (ssD)

PSR- PS T IS

A|2a8) Alof-= IF/RF AL Holy Az REe] Z4F Ao WP FAse], =+
s AdEstAd, dolE A REof s @it &827F GUIE Fal te
ol hall dsk= gk 2] Aol WS FAIsH, Driver % & &3l dHlolH
= eHeE AN

AeRCol WHo] Ady 1, dolg ARz FHFRE 2 A
A% 7 59 ADC HE ARE Faleth

AEYA A= IF/RF 1% HolH A RS Fall A= tolds AHA
of d&atA AFEHES sty AojFo =5 AlA HHe FE ¥ 55 Aol A
ZE o, dolg g REZHE FAFHE HolHE v e SSDej tgxgoz A
Eaig=
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S IF GlojE g3H

IRIG-B
Ref. Clock

B —

o5, Z2y 5 4%
HEIEE £
549

Al A8 Hof

AE2[X] Hof

G OJE Xe|F

[IF/RF HIO|E X2| BE]

=,

£8 2UH

J8 5.5 AIAE 2 A

E2|X] Ho{F

34. 349 IF delgd 2y #

1. FdY IF "HolgaEzy AAE /N
3 m&dolE ArE ATAY o AFEQ

2Rl A AT CIF/RFAZS

v&dolg g IF/RF AldxgRntsgl 3xf

71915 £874 GUIZ lgetol
dzr e AAES A

B, oldz NEE fAE
OAY s W)

Z %3sto] e BE yw |
WEo o] REZS Aojgh

olHE AL & U=
97 2FAF AEH | AE

=] 2~ 0]
T':/}%]ETM

z

o

ATz WmEshs
+ Heoly e = 7ty
IF/RF FdY oy A7 HEE A
T Qe AlAE W AEYX] AojFE Y
olf AHzH W AFwiAE H sl
GUTZell 7hstsitt.

ANAZES e ofg]l 1HAH AW (1990
ol g3te] Ffe IF dlolg dFy o &
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3

o

T

AuRe] AR A CIF/RFE Fojo]
D 1% dolE] ARrE ATAY o Anz AptE dolHAYRE, 11 o8 £§

shtel Aago

Z integrationste] Fthe IFdo]E
22Pd T o= REA S E Sl ofgz 1 Al 48 &
otz I AFAEF, tAd FIR ¥ 9
st HA"E A A H

A8t 33k
wekal, A E =

[}
wE, g L RS



oo

a8l 5.6 Y IF o|EI=AH AME &

7k Aol & 8

&4 GUI(Graphic User Interface)®] #lo] 49l & 3hdelr = IF/RF 1% dlo]
B Ag BES Aojsle] IF Aeg A% 20S 44ty 13 A% 715 Fau
GUIE £3 tdZ3 7|53 (/RS AAsta, a8 dolge A%

3 me=o] g A welE AT £ 3o, H5 At e AFE Ry &

ArE A Fo TF Az A%S 32 + Stk

T e
2 ol zie =R
IF Storage Information IF Storage Contral
Marrow Center : 70 MHz Ref, Clock : Internal Ref. Clock : | Internal (TCXO) . Band Width : | 40MHz ~
Band Width ; 40 MHz Storage Size ; 165M Storage Size § [16M (16777216) Storage Block Size ;| Block 5 ~
Get All Start Recording
Clear Log
Time Message

2019-03-15 13:44:17 SetStorage Size ; 16777216 (Burst size ; 64)
2019-03-15 13:44:12 Application Start [FPGA Version : 19, 1,22.20]
2019-03-15 13:4%12 Get Band width : 40 MHz

2019-03-15 13:4412 Get Band Center Frequency : 70 MHz
2019-03-15 13:44:12 Get dedmation factor

2019-03-15 13:4%212 Get ADC reference dock © 1(Internal)
2015-03-15 13:4%.12 Get Storage Size : (15) 536870912
2019-03-15 13:4%:12 Get storage path

2019-03-15 13:44:12 Get ADC storage mode

2019-03-15 13:44:12 Get storage data type

2019-03-15 13:4%12 Get storage band type

2019-03-15 13:4%12 Interface : Memory Mapped Mode

J&! 5.7 22X GUIC N0 X 22 M
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A4 sw AmEy A4 FWew PR of

ek IF AldleTe A9 2
lEje] ghe o=
152 AAE Aol

%)
O
@
O
—+
=
o=
(3=
L
>
N
-
32

) GAlHoIY A 3

IF #tole] dlolg] AN A AN dolHE Aysto] gz:aw. QA g0 g
t IdolE g Qulelg R FAE, shte] swela 77t dolgHE Audel ¥w
3 4 glom, oldsh e oE YT S Uk

a ENIFRecserver - [SO1€1 2121 DATSRUN\Capture\20190314_110640_B_1Q_01.bin]

a8 5.8 HI0|E] XA| =HH

2) 29EY A 34

[F gde] ~HEey A gt

o
Exguy A% ANgHe @A B 5
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©0(-X-60:000 MHz

Y.-48430

28 3o Fot+  |70MHz
oy ¥ CHYZE  |40MHz
OOl YHZEE  |70MHz IF & 1 X2 , SMAF

10MHz 7|& 23 & 1 X4 , SMA F

=S Y= MEf 11/5/10/20/40MHz
=2 SAE 16bit
=ontQ Al HA|H[OE] (RF/IF Binary)
MNEgE 4TB
M - ME/AM/E, A2 S BEXMO , Hof % 28

GUI AZEQ|0]

T - ABEZNE JeT

E¥

19 QIX| 2HELR! | 3U , 430mm (W) x 400mm (D) x 132(H)
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3. ¥ IF dolgld=e Agaas L A% Az
}o9Y F4 Foe LAY 99 g9 3

Aojglel e Fe 40MHzolaL, ©lE ATl S8l 50MHz~90MHze] 3h&
10MHz A o2 S @tk AadA71E F3 g2 25s Agste], Aeg 43
3, GUIS ~AE] shd 23¢ B, 99 A3/ R0 ARHYL S AT

A7) o F3aE 50~90MHz, F% -20dBm

-
o Ftjod IF dlol¥ dFy : tjeZE 40MHz

- AWzl 223t gole IF dely dmd e 9 RF Aol dAdF
o H) AAgel Wk 84 GUIY Yo Ee A

e UESL A T AAYHEOR I [F ATE A& d8AFE= 50MHz,

o ASATIO] Alsel Fhe] IF HlolE #HIr e AHNER 8-S vluste], Al
59 Aol AAH o FAEAEA Fsic)

9 Mg 23
* 50MHz~90MHz W flelM AsE SAst] o= F8o] He s 2
stk ol Ha Hd tYdF 40MHzE AFeR o, sid tgZo FHS
70MHzo| B2, 4597 TOMHzS 2 ASslt
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ATE HA| 2T

S50MHz

ENIFRecServer - [ASE3 1% DATSRUN\Capture\20180314_140533_SB_IQ_01.bin]

B x

DM TSRUNWCaphure f20150314_140514 58 1Q_0Lbin| | E2127|

83836080 | pytes ErEE]

1090992 | |

Apply

Py

36000.0

Time{us}

55000000.0 600000000 85000000.0 70000000.0 75000000.0

00.037.489 | paints Ful Speed: |w|[ U84

500000000

5000000.0

30000000.0

60MHz

ENIFRecServer - [“H S8 2T DATSRUN\Capture\20190314_140533_SB_IQ_01.bin]

DATSRUNW Capture120190314_140533_56_1Q_0Lbn | | 239

uH Eo)E 37|, | 83836080 | Bytes 83836080 | Bytes

e —

Apply

sprduy

186000 45800.0

Time{us)

55000000.0 800000000 55000000.0 70000000.0

mgasu'"}. 0:00:00.0%.874 | Points Ful Speed: |V | yss |

20571520 | Points

A Exate:

464000

50000000.0

« [ [A] [»

6600.0

850000000

14

30000000.0

46200.0
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ENIFRecServer - [=F1 = 319 DITSRUN\Capture\20190314_140514_SB_IQ_01.bin] — [m] x

[ D:WTSRUNYWCapture 20 190314_140548_S8_1Q_01bin

571 83886080 | Bytes Points

2249991 | [ 0:00:00.042.187 | Points Ful Speed: (¥ [ US4 | [k mate

Apply

sy cuy

70MHz

4020008 410000 2 41200.0 41600.0 418000 42000.0

Time{us)

56000000.0 70000000.0 200000000 90000000.0

ENIFRecServer - [SHE3 21 D:\TSRUN\Capture\20190314_140548 5B _1Q_01.bin] — [m] X

O:TSRUNCapture!i20 180514 _140557_SB_[Q_0Lbin |

83335080 | Bytes

2333324 | | 0:00:00.043.78 | points Ful Speed: | ¥ [ WEt | 4] Exate:

o Apply

spydury

80MHz

42400.0 2 43200.0

Time {us)

56000000.0 70000000.0 200000000 90000000.0
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ENIFRecServer - [SHE3 3% D:\TSRUN\Capture\20190314_143241_SB_IQ_01.bin] — a

&
@
%

neF ‘ D-WTSRUNTCapture W20180314_143341 58 10 01bin | | 2227]
wH o 37| ; ‘ 83886080 | Bytes 2 EoE 37 83886080 | Bytes SxEoES, 20971520‘ Paints
Range: | 2633322 | | 0:00:00.053, 124 o | 2516655 | | 0:00:00.054687 | ponts Ful Speed: |V \ et |4l Exate: il | 0] B ag
z2: [ o] Z] [ w2 Arply ameg. [ | = . 5:] Apply

90MHz

9 H7}
o AU HSUAEZEL 50~90MHz9 A5 Aol 7psdEE g 9E A0MHzE W
S
« TAFITs A sS5dgEe] FRhgte] 7T0MHzolBR, TS T0MHzE
hisins)

wg S A J)%e 4FS AU % UAE 47 st 43¢ U
2 gelEe] g3 A A geE PF P A SR Y bed
3 + 1MHz, 5MHz, 10MHz, 20MHz, 4OMHZ7]' il 40MHzel dist A<

W) 7 P 8 AriEshee #2275, —20dBm

=
o Fdd IF "oy @M=y : t9¥% 1MHz, 5MHz, 10MHz, 20MHz

« AsA7]e 293 Fojed IF dolE danel JEe RF Ao|Re Adg

o Ay Akl web 82 GUIGIA gl el &S A gt
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Fobem 44wt
Foled IF dlolE gmde ANEY S vl Al
o Aol FgH o FAHNEA dekdrh

9 Mg A3

xrl_l,A ATHE & 7(-|A| 7=IJ‘|_|.
T T — 11— = =
] Am=Er 510 DATSRUNKCapture#20190315_173315.58.1Q.02 bin [ ==
s, \ D TSRUNWICaptureW20190315_113315 56 10 02bin | | 22127
u5 g 1 | 83986080 | Bytes 4 aoE ;| 53865080 | Bytes i 20971520 ponts
Range ‘ ESBS}I@?‘]‘ 0:00:00,108.552 |~ | 2916620 | | 0:00:00.109.373 | points Ful speed: [ [ vz | [&]  exae: [ E | [3] A

ft=8 PR 20| = Apply amsg, 150 2 . 50| (£ Apply

‘epnpcity

80MHz

108640.0 108720.0 108800.0 102960.0 108040.0 108120.0 1092000

Time{us)

76000000.0 78000000.0

Freq {Hz)

_98_



D:MTSRUNYWCapture 20190315 _113654 SB_IQ _0Z.bin =

20971520 . Points

83686080 | Bytes

A Excute: |41 |1 m ¥

Speed: | ¥

437 | points Ful

epruyeiy

60MHz

61000000.0 64000000.0

50| o~ < Apgly

23040.0

Time(us)

67000000.0 70000000.0 73000000.0 76000000.0 73000000.0

Freq fHz)

e &% 10MHz

ATEY MA| 21t

= EH OfB DAATSRUNWCapture¥20190315_1138525B._1Q 03.bin

B3, |
| 5388608 |
Range: | ‘2145798 | [ 0:00¢
g, | o] F « wo| [2

spnyeiuy

65MHz

161200.0
161000.0

66500000.0

27

D:TSRUNYCaptLre 20 190315 113852 S8 10 03.6n | | 25

| 20971520 | points

e

Excute |1

00.162.497 | points Full

Apply

L’ s L

161400.0 161600.0 161800.0 162400.0

Time{us)

68500000.0 70500000.0 72500000.0 745000000

Freq.(Hz)
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Bl o=

i DWTSRUNWCapture®20190315_114011_5B_1Q_03-bin

SRUNWCaptur=#20130315_114011 58

3 | 83896080 | Bytes

Range: | 170829'; | oovo0.02.3

| 33886080 | Bytes

20971520] Points

12| 291662 | |

0:00:00.021.874 | paints Full

=

spnyjcuy

75MHz

20600.0

66500000.0

¥

1j64 i

Excute: 1 E

Apply

Apply

20800.0 21000.0 21200.0 218000

Timeius)

00000.0

Freq (Hz)
o 9% 5MHz
Zop AHEY HAl 2ot

2] A=Ed S0 DHTSRUNKCaptureW20700315_ 114204 SB 1Q 04.bin

83886080 | Bytes

83886080 | Bytes

257150 | paints

149934‘ | o uuws;um;n‘

260400 | [ 0:00:00.039.060 | portz Ful

67.5MHz

67600000.0

68200000.0

Excute ;|41

200 Apply Apply

332000 38000.0
Time (us)

68800000.0 69400000.0 70000000.0

Freq.{Hz)
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2 A=ET 510 pTSRUNWCapturew20190315.114325 58 1Q 04.bin

D TSRUN Capture 1201303 15_114325_58_1Q_04.bin | | 2327

371, 83386080 | Bytes 20971520 | paints

Excute; |41 (10 m ¥ ag

239558 0:00:00.035.935 | Points Full
|

2 ‘_ ;0| £ Apply AWEY. -15-3_\ W |_ 50| B Apply

spnyduy

72.5MHz

35000.0 35600.0

Time(us)

69400000.0 70000000.0 70600000.0 71200000.0 71800000.0 72400000.0

Freg.{Hz)

67600000.0 65200000.0 68800000.0

It AWER HAl 21t

I ==EsaiHp ATSRUNWCaptureW20190315 121754 58.1Q.05.5in

D:WTSRUNWCapture#20190315_121754 SBIQ 05.bin | | 2327

r | a4 ayes samom 4+ [ 10485750 points
Range: | 174972 | [ 0:00:00,104.583 | points Ful Speed: | ¥ | [a] et [« [ [ 3] 1€
1=, | o & ~ 20| Aerly = F 150] (5w | Bl Ay

spnyduy

69.5MHz

102500.0 104100.0 104500.0

Time(us)

700500000 704500000 70650000.0

69450000.0 69650000.0

Freq.(Hz)
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=R

2 ASEE S DyTSRUNMCapture20190315_121905_55_1Q 05.bin

DTSRUNWCapture W20 190315_121905 58 10 05.bin | | #2{27]

ey |
41943040 | Bytes £ OIE 4

speed: (|| 10 |4l mate: (w1 m 3t

St | St I e e \ 5785760 | pomts

83320 | [ 0:00:00.09.9%2 | poits | Ful

amem, | riSD] £l [ s = Aoply

7154 [ o00i00.047.492 | |

Range: |

n=, [ o) 5~ 00| 2 Apply

70.5MHz

rO

ol

et

lo

=
N
=
12
|

o 5% A= AF
Sokz] flal dole 1709 16bits WEbdS Hlth
dlolel 1708 =715 <71 Slsid = AE dHoly sdel =7]¢k vojy g Lofol
gtk fAldlely sl &7 ks dloly JleE e 1oHlolE el Q HlolE g e
diolg g&fo] A=, o5 S TdolE el QulelE Z-zte] dloly =7]7} 16bitZ 7

AR, 5 AP 16bitle] AEHh,

=S FAEE= 16bite]L o] E 7

12
o

9 ]
N

Nk 7] @ F3¢ 70MHz, 2% -20dBm
Fed IF dlolg "2y : 9= 40MHz

—

9 Hdxat
o A7 ¥ o] IF dloly #zt9 9¥S RF AlolExE ddsirt

o &87 GUICIA tho) %2 40MHzE A¥sto] gn|s A4 gt

A F AREPoR NS E AT

=
2
i
i
A
dlo
X
e
o
o>
o
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2
o
i,
X
ne
1o
H
N
i
o
r o
&
o

o AE de) x3tE dolE JigE glsth
o A Ao A7)¢t dlolE MFE AAste] 1QUlolE e §3S AL
=3
o 7} dlolE e A7 5 AlArstt
9 A7
o AUl 7] gl W A e x3kE dlolE A
5

= & 22

BIN ZH(bin)

DWTSRUNWCapture
80.0MB (83,886,080

80.0MB (83,886,080

88.125000002426 390 000000002. 75000002449 393 750000002461 397 500000002484 339 375000002496
0700000.0 208000000 0000.0 21000000.0 212000000 213000000
mSeciNo) 395.625000002473 401.250000002508

18! 5.10 dio|E g 37| 2 HlolE i+ £F Zut
o Hojy 1/4E &% AAt
- glo]g 7] : 83,886,080 Byte
- dlolg Jl4 1 20971520
- I1QHlely s &% = "oy A7) / "Hely JiF = 4 Byte
-G dlolH e A7) ¢ 2 Byte = 16 Bit
o S EE 219 AL A3e) o] 16BitYls AFoFATh
9 F7}

o HloJE 170 16bite]| 2=, 5 4% 16bitE WS},
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2 5a9d 34 HdF

AlOlE 2 AE Y A st E e

RS AZHTt AA Ul 1

wesiale ¢
o) 7} dlolE 1QulolE el Frjoln, WA Ea) IdolE 9} QulolEst FAHow
wgo] FiA sl

7] Fa 7T0MHz, X% -20dBm,

=l
o Fjod IF dlol¥ dxy : tjelZE 40MHz

9 Azt
o A7 3t Foie] IF dolE #zre 4¥E RF AlolEx Adsith

B
L2 GUIE 8 g9ZS 40MHzE A Aste] Av)| S A3},

E] S AAYste], [Hlo]Els} QuolE] Z}zto] AA|stHol| A4 o

[

84.375000000527

a8 5.11 AAHI0[E] HA| =HH

9 H7t

fl
ok, GUI &ZE9o] A
O AN e AR/ Aol B 2§/ A%
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e

EEE

R =y

IF Storage Information

IF Storage Control

Nerran Center oMz Ref. Clock Intemal Ref. Cock: [imtemal (1CX0) v Band width s [aove
Band Width 40MHz Storage Size ; 1BM Storage Size ¢ | 16M (16777216) Storage Block Size ;| Block 5
Get All Start Recording
Clear Log
Time Message
W1S03-15 134417 Set Storage Size : 16777216 {Burst sze 1 64)
2018-03-15 13:44:12 Application Start [FPGA Version : 19.1.22.20]
2019-03-15 13:4%12 GetBand width : 40 MHz
2015-03-15 13:4%12 GetBand Center Frequency : 70 MHz
W1903-1513:4%12  Getdecation factor
2015-03-15 13:4%:12 Get ADC reference dodk ¢ 1(Internal)
2019-03-15 1314412 Get Storage Size | (15) 536870912
2015-03-15 13:4%:12 Get storage path
WIS03-1513:4%12  Get ADC storage mode
2018-03-15 13:44:12 Get storage data type
2019-03-15 13; Get storage band type
2015-03-15 13:4%12 Interface ; Memory Mapped Mode
g 5.12 Mo ¥ 28 ™M
= . N =O [=]
9 ]H/\g c AFAEY jgﬂg / = j‘:v/H;L
—Ti—u _— ] f
U AMEE Sl DATSRUNSCapture®20190315 113315 58,10 02 bin =
| D:WTSRUNWCapture20190315_113315_SB_1Q_02.bin | | =2{27|
B371: | 37 | 83886080 | Bytes | 20971520 | points
Range: | 0:00:00.109.373 | Pints Ful Speed: | ¥ yim || a Excute: |41 THEE ST ¢
5 | Anply amez, 150 [5] ~ | Bl Apely

160.0-

140.0-

120.0+

100.0-

apryjduy

108640.0

£1000000.0

£4000000.0

102360.0 108120.0

Time{us)

67000000.0 70000000.0 3000000.0 76000000 0

Freq.{Hz)

=
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AASALYE B WLE A A G2 QAL AIEA B
gul, Wl e AggA, dolE HA7] Fel dF ABF FEE xS oo o
FARADA, ARAAAE ARSI,

o}i Eﬂ

{t _|th

O]

¥ 6.1 IOIE 7| Al&EI} &5 H AlE LIS

=M Algde = AMEUYEEF 8, 74) A -8EH|
I < Ot A AL =255 ME, ot 2H 5
2  =Z[A A7) dAF 3% 37|, BA
B TR A UHNM Y, o=, &8I
X|CH O| At
i = 40Mbps O| 4 Al
BN CjO|E M&s5c Moo M2 4 ey
! =
Zoi4 JI2EE AHE3I0] Mg B8 T
NRZ-L/M/S, RNRZ-L, Biphase-L/M/S &
coding & Sl o M p M/ e Mo el 7|
5 A SEHA |0 A ZHSHAIS Qe
zg _ - QARARE
QMEAIITE FF &9l
A . AHMN oY, =9 : Ho/S4E
6 Yume/zums gemeo| M4 MS Y A8 AEE
%Ej.itEOﬂkl %E# g+o|
Ethernet, USB interface, 7|Et
7  QIHOO|A AlA e Eg HIA Ao Bl AP AFH
EHEEN =5 =0l
dole 719 AFH7} gL or SebhAl, Ee8d A7) AAE ddAAE doly A
$45% PCM ZHHY, JdEXE/ZYITE, A, 284/M]e8 &5 81 Qe oA
E AAsY. dloly 4

18 AR ASAE okl aRAY A8l A
el A el Al S S ot AE WIS ARG, EH et
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g AHFH, T AeEH, @ 2 st AP EAFEE HolE 547
Aol g e Bl dold g 28 WEe FAY 2Y05E BAeE /5 A
of Bt} FASALE ol AESEE 2497, eAvATr: TIUYI FHE

5] &)

Cll O] & ==& 2|
(Tl AlE &)

ABHE AL vt gom, ARARAE Fulsk A gt
>~

TS T
1) A48 (MCMDU-2000 )9 983 27], 4= XE 5 =24 AAE
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=
&
>

o
o
e
el
>
i)
ofo
b
3
a
il
o
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>m

wE USB Qo] A% AdE F A4S

5) AEWA7E ddach
6) oA 5

) Foe AeHE ddd,
8)

0) F3ks AHEE EE AWE AREANN Hole AEEEE S

10) dlole 4% 7]elA NRZ-L/M/S, RNRZ-L, Biphase—L/M/S & FHEEE
Qo] Nse sty AR AT YL el

1) dolel37]e JHEES MAsEA 8)-10) AFd= st
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E 6.2 OI0[E] M ARG &5 L AU (o)
=A A= ANEUEERF, g9, 14) Al 8TH|
SOHAAL =53F ME Iofs #E S
2 =28 37| A 3%E 37|, 24
3 TRYA UMY, Fotg, 37|
k==
4  Multiplex 7|5 LR = B
plex 71S T NEBHFEE
DLT Drive AHE
NE&EE 40 Mbps O] & Agg ZHEE
7 NYEH™ 40 GB 0|4 A Z=E

FB7t gHoR EFSR/AL/AEAR/EUNE 5o §HAL
A A7) HAAE ALHAY, FE &9 7]s, DLT Drive ARE-Ol4,
ot dlolel AFFAE AFsH] faA= ofl 2" o] 3
Al o] g o= HolElFA 7oA AFste HolHE BT + e Al

= Al

AEE AAFE, Fok JHeEE Ao AdE el
=
=

_ GllolEl A I
A= (T AIE 2]

38! 6.2 HiojE] XX AIREI} 3y 74 (6l)

dlelel AggAe] AFBsE AAE et 2ok
D A3 (D-20d 499 9¥ 2], 4EY = 5 BIA AR A
A3,
2) Ao AAL FFaA
3 A¥E BFEE ddan

5 ANGA S ABEAFEES o]FY, EE USB AEsol Az AAF F 4%
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k-3

Al

7)

ol
J_.mo
N
it

AT
o T -

A

&

= AE W2 (of)
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=
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¥ 6.4 HIC|2 MIEX| AEEFIL (o)

StHA =235 MA, oE 2#H 5
2  =2[H A7 dAF 3Rk A7, A
S MAAM UMY, Fot, SHAT|
St

4 Multiplex 7|5 257 ﬁ;;gga

5 DLT Drive AHE

6 KXE&Z 40 Mbps 0|4 ANHE AFH

T REEE] 40 GB 0|4 A8 AFH

HTl @ Ao A HEZUA 7% o DLT Drive o, AZd&EE A48

solth  EFARE SAENE APer] HalA e okl 2" o] AN 9] =t
o= GPS AAANZE FAT F Qe dHolHFH7]eA dFste dHolHE 2T F+ 3
v Az DAV E ddsta, el AlRE ASFH, FiF REE ddst A ¥
SAFEHE dolHAZT Aol s Bl ol 83 &9 ¥Es FAY F€4
S5 WAske 7les 7HACk stk FI JhHE QA Holy dAFERE AEE
w ARg-E Tt

= clolel A &)
d=da)l (T AL B )

38 6.4 HIC|2 XX AT 3y 74 (o)

1) SAEA (GPS—705 4919 993} 27, 4% ZE 5 BLH PAE
A gk,
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5) GPS ¢teu} ==

7) AEE AFE A

=M A=
N = Ot A AL
2 =2/ 37| HA

4 Fots Y
5 o= HYF
6 XY

Al S A7 &

6) T 7HeEE 94

A4},
A},

HolH dss eHeldt)

=5 2 A L= (o)

ANEUHEEF 8, 14)
=55F MZ ot 28 S

3% 271, #A

AT, T4, H2A)

S & C-Band

2 DFIMD LAY
8 . ATER 2N
40 MHz Ot

6 AFIND LAY
£8 . ATEY 2A7)|

PCM/FM, SOQPSK, Multi-h CPM &

Y2 : DRTAS Ay

B
10mW, 1W, 5W, 10W, 20W, 25W & 4 EH
= 24 olgd . T=[IAlS H ° = O MM
7 E_l/7|E|- =H = .—|—:I_-L|'|'L2 onl ﬁrLI]IEFrI:-!—E—&'{7|
=8 . AWEY FAM7|, direction coupler
tloly $41718 A%+ T3, T d9FE, vz, 9 solt. FAVE AlY
st7] Sl ofdl 2" o] AN Y] JH o= HolE 7oA Ak H
ol E BT F Qv As TAVIE d-dsta, EYdes AEE 9441:4 T ThE
HE ddstth 238§ HAFEHE dolHAZ7 o Aoy ssS Huja dolg g3 &4
HHE TFAY 945 E e 7S 7ok stk FIe 7}%‘51% FJa Al HolH
AEEEE AT o AEEH
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¥ 6.6 IF HIOIE{Z|2E AT} &5 2 AR L= (o)

Al BE AlE LS Al EH|
e HO|H ¥l ZE 70MHz IF Y3 1%y
ol BT 0] SMAR
. 7|$—2~E4 ™ ZE 10MHz 14
SMA F
o IAFO 7OI\/IHz Mz 7|
ZFOh: 9 9= e A|Cf QU3 [HYE 40MHz AWEHE MY
o CfY= ﬁ#?lo 1/5/10/20/40MHz
=3 M 16bit
=20 Al [ AAHOIE (RF/IF Binary)
PSPSEER=S 4TB
Hoj==z=1 MOl ME Y /2N

EDEEEIEIE R T 2 3 =
% G AYEY, AxLLY Sold AYUE AL E4 g [P deld
AE) A ke 1 N5
AR BYT o AUEY ¥AY 5
S+ RF 718 &8l A9EY] £47]8 IF dlo]
HE Ba A5 A, A, BA0] e, gue &
st MEsk YAH e AFHPEA FAT F ek
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\

(— 24 IF Glo| B R
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— -.qun--u-ij

-

ATEag |

38! 6.6 IF ClOIE{AIZC AlREI} &d| o (of)
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IF vlelelgl e o] AEE7F dabes o3 2k
D AAgEu e gy 27, 4F9 XE F B4 AAE A s
2) A PR Hde Tt
3) A F A RUE, 7HE, nt$AS AAst)
4) NFZAP7E RF Euj7)e] 43
5) ~HMEYEAMTZ|E RF ®ul7]e] AAsitt
6) REEH|7] e} 9A1 @05 A4S
7) IR AN ] Ao
8) 3TB H°olEl A& ZF= 2l

1 “
1\1
fal)
o
of
%
>
fol
i
2
o
_0|L
k]
Y
L
(o
iy

¥ 6.7 HIHF CIO|E{M2|AILH AlRIEI} &5 L AR LIS (o)
__I.L

ERE

AT

ol =2 2| 64 GB
NEEA 30 TB Raid
Import EH Chapter 10, Proprietary

Matlab CSV/Excel/

SiE
Export SEf Proprietary, Binary, ASCIl, @4, S/8H|O|H

H&EXL = 209 Of4
ALEXE JHE & M-S NS
s & M NS
2D/3D 7tdeid Hs | HS
HESZA M3 NS

H] Y- HolE A YA AR AlHE T FES
7V 7, AR I &, dAEA = HEEA 7] s H]E%i °
o
=

oF 2. HlEF vo]E A A AH

dEtel= dHolHsHTIM AFehis HolHE B2 F Sle Az 2AVE Ads
A, EEdels AlFS AFE, T JheEHE dddn Ad A FE S vld S dHoly
Al 2gel Ao g e Zua delE g 29 e FAY 28NS E 248k
7s& 7HACk gk v EE oA HolE AFEEE APE W AAgEn
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- TEE: A
sl & 2l Al g

8 6.7 M= OIOIE{AM2IAIAR A" ZH] 74 (o)

AERE AR e g
1) 1484 (D-20d 49159 A%} 7], 4EY = 5 BIH AAE A

2) N BRuel AAE BRI
3) NP AFE S ADa)

D FAREY S NHEAFEES olgYl, T USB H#o| A% A48 F 45
o

5) AEWAIE ADw
6) 7ot sHeEE Ad

7) A

8) Fu4 7HeE EE ABE AFEAA dolE AFHEE 5

9) HolHAZEZE FATh

_I

o?i
o
i

IF/RF Fded 2 314 dlolg AA7|s AF/NES fste] 22pd =o] A2kt [F/RF H
olE] g REE AT 4= Qe AlAE AojFo] sy} golE A n- By FH2
== dolHE AFuAld kAo AFstr] ek Aol A A, 18]al AE FH o]
NE AH

A5 B3 dEH dHolgHE & sk 4= ) A 2] MAAEFFE, 3 o8l
Al AGE doly AeFE Alofsty] St AEYA] AoFE pEegitt. A IF
Nz 2 Agstr] YA 1459 IF/RF 1% dolg e REZ AZstgtt o] DA A
e R E PC IR =S AdZdsty] Qe &2 HolHE 150 x A5 & Qe

Qe Ao] 29 Aol Bt

¢

- 17 -



78! 6.8 IF/RF 1= [j0|E| ®2| B=9

OlE{Hjo|A& MA

AQelgo]~E AAst7] f18A HA HEoA A= dHolH o S At&Esttt. dlo]
B dAdolg e del® AFEY, CPUS Clock, Data Width, Decimation®] 2|3l
2] dlolg ] <Fo] A},

IF/RF 1% dolg Ay RHTeoia s dAdolH= FHol 1.589Gb/s
(=198.625MB/s)olt}. o] st g2 tlolgE IF/RF 1% Hloly AR =2 iE
PCZ %3] $18) PCl-e 2.0 21EI#0] 2 (4.00GB/s 74 A 2)E AAsgich

¥ 6.8 IF/RF 1= O|o|E{ Xz2] E=0AM X2|=l= CI0JE{e] &

Band Width|  Clock Raw Data
(MHz) (MHz) Data Width Data Rate (Gb/s)
40 213.333 32 1.589
20 213.333 32 0.795
10 213.333 32 0.397
5 213.333 32 0.199
1 213.333 32 0.050

IF/RF 1% ©o]E 2] BE9 PCl-e 2.0 QEFHo|AS %o th&3o uolE7}
AEE AT, ol9k o]l AFHE= dolHrF AFEHE AFuAe] A7|EE HESH
v Eojof ht) durAel Tl AI(HDD) ¢ A7|EE2E &30 HolHE F
Aoz Ast’= =7Fsstth. Wb A miAl= 3D NAND W2 3 SATA3 Q1EH
o] A7} Ag¥ SSDE Aesitl. A|A® AlojR= [F/RF 1% tlo]E] xg] ®zof 7}
T Aol WS $A8Y, 55 g9 Es AusiAY, doly A ®Bzo AHE <l
b, &27F GUIE &8l thelE Foll diall dste ghs AAste] Alo] ¥HE F4l
s, Driver M® < T3l dolE AgR=e] o] ALEa, dolg Hurz=eo] A
FERE QA e SHOoE AYAE F5F 59 ADC BE FHE FAgth AEHA
Ao F= IF/RF 1% dolg Ay REg 3l A volHE AgvAdd dgst
A AZEHEF sty Ao F-9] H5 Al HHS Fa 4] 5 o] AFHEA, b

d
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Aol IF dolgalzy AAES A AEstr] flste] 2apdEeA 43s  ‘IF/RF
A st aKHoly AHEgrie AT o A¥EQl n&doly A IF/RF A& A
YHIE9l 3ahdE Adby-o] Ax s IF/RF =
A o] Ayg dE golHAerE, gl o] g3 e 82 GUIE

sta ol AHES sty AARIOF integrationste] Fie] IFHolE] #HlZT 2] AlA
F& AFstE. 2ad el RFASE Falshs ofdZa 4Als Y BE, ofdzE
ATE gAY Az 7 HIss ofdz 7 AFA g R, txdE FIR ¥ % gAdE 3g
A7 Fd 24T 5 e dHolEe FHE stEshe gAY AEAHARE EFEH
shute] RE FEj® ® IF/RF Fue dloly A2 RE=E AAsielth. 3ahdEe= o]
HEES Aojg 4= 9l Aad W ABgX] AojRE Jdst, A= dolHE A%
& 4 9l ol AR 9 AMAE AAgsil. =3 28 9 248 A 84
AEFo| ~E GUI MEstgict. 7dd AlAlE 84 GUIC digt A o537 2
=3

+84 GUI(Graphic User Interface) 2] Ao 2 8 3sphHo|A = [F/RF 115 dlo]
B Ag HEE Aot IF M55 A 24 d4sta As A 7S sy
GUIE & d9%y 7+ 28 @F/uH) S A3k, a&2
) BT vry Ay d9E AT # o, 55 ATt

Mg AT Foll IF A5 A4S F2T 5 vk

o
et 9
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SEmeae —rm
[ E2EER T
IF Storage Information IF Storage Control
MNarrow Center : 70MHz Ref, Clock : Internal Ref. Clock:  Internal (TCXO) v Band Width :  40MHz ~
Band width ; 40MHZ Storage Sz 16M Storage Size ¢ | 16M (16777216) v Storage Block Size ; Block 5 ~
Get All Start Recarding
Clear Log
Time Message

2019-03-15 13:44:17
2019-03-15 13:44:12
2019-03-15 13:44:12
2019-03-15 1314412
2019-03-15 13:44: 12
2015-03-15 13:44%:12
2015-03-15 13;44:12

Set Storage Size ; 16777216 (Burst size : 64)
Application Start [FPGA Version : 19,1,22,20]
GetBand width : 40 MHz
GetBand Center Frequenc
Get dedmation factor

Get ADC reference dock ¢ 1{Internal)
Get Storage Size : (15) 536870912

¥ ¢ 70 MHz

2019-03-15 13:4412 Get storage path
2019-03-15 13:44:12 Get ADC storage mode
2019-03-15 13:44:12 Get storage data type

2019-03-15 13:44:12
2019-03-15 1314412

Get storage band type
Interface : Memory Mapped Mode

M

Yo
ot flo oo OM

281 Guig HMo & 22 =M

2 GUIQ Az A A= dlole] @Al b
3 =5 %Eﬂ

17} %D}

|

(Spectrum)
o7 FYste 7
IF 342l fo] 1
[dlolE e} QU] = 5’"’“6]5]‘31, st
qom ot} ZE A2 £H9T

rE m oofr #

o g

o,

—1> rl
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Total Data Cqunt : 41943040

"

i

olgdA ¢Ade FuY IF doly #Azd AlAlIFe] 42 ofdl 1HAH AW (194 A
AER]], 3U) ol 3APAE T = AlAES ol g3ste] FulY IF dHeoly #Hzye &8¢
whokol] o3k ool g3t
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a8 6.12 SCHY IF HIolE=IZE AlMSZ

E 6.9 2% IF COIEIZN AINIS AIEE7} 85 2 732
s e

U 4 FO | 70MHz
(@]

Z|CH ¥ Y= |40MHz

Hole YHZE  |70MHz IF &3 1 M€ , SMA F

7128 U3 ZE|1OMHz 7|& 28 4H 1 {2, SMAF

=2 9= ME  |1/5/10/20/40MHz

=2 AT 16bit

=Omol Al 2 A|GIOIE| (RF/IF Binary)
MNEEY 478

R - MB/AT/AY, AAIZ SE ZERO, Mo % 28

MY - 2HER/TE Ogjs

37 19 OIX| ZHELR! | 3U , 430mm (W) x 400mm (D) x 132(H)

gl IF dolgdzyE A

=
»_04 -
el diole] Y2 E, 7EEY i¥x
s
o

ut

E, 1= = o T,
B2, AL, GUI &8 7, A7 Folv A 49 o= 47 19 2v. 3
IF dlolgdzd AFe A% AgdE7r A8 9 Al Axkst 1 A998 o= va3 &2
o

HodE 9% 40MHzolx, ol& #HSsh7]l $138l, 50MHz~90MHze] 3+
10MHz 77 o7 = 1E 5
i, GUIY AFEY 3 ¢S 58, dgd A7 Aoz AFEdSS 153
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e
fo
i
)
o
O

- 122 -



|

= .
A=

QY F4 Fok W A 4 O9E 4
e L=

A7) =34 50~90MHz, FZ -20dBm

=
e A9 IF "oy dHFY @ Y% 40MHz

o AMzurA7]ol ZHy B IF dloly #FEe Y83 RF AlojE&= A3,

o AH] AAZke] wpgl &2 GUIY &S e}

e UES A T AAYHEOoR I [F A5E AFsct dd25E= 50MHz,
60MHz, 70MHz, 80MHz, 90MHzel| th3] z+z+ 483t}

o AzukA7|ol Az el Ffe] IF doly dFye AHEY FHS nHlwsle], Al
39 AFo]l AAH o R FEA=A T

9 Ald 43

e 50MHz~90MHz W&lelA Az E F4st] FAFor Z8o] He= AS &<
sttt ol& FEl Ho U9 4 <
70MHzo| P2 ZAF94=7F 70MHz!

ENIFRecServer - [=5 S 2 3HP_DITSRUN\Capture\20190314_140514_SB_IQ_01.bin] — [m] X

=
m
x

mey: | D:TSRUNCapture!if20 190314 140598 _SB_1Q_DLbin | | 2227
wn GO a7, | 83855080 | Bytes 25 Hojs 27 83885080 | Bytes E s 20971520 | Points
Renge: | 2166658 | ‘ D:DU:DD{'-“]‘GB‘N‘ 2249991 | | 0:00:00.042.187  Points Pl Speed: | ¥ ‘ st | [a Excute H w [ 3] h¢
B, o] [E « [ w0 = apoly smez, 0 2 51] P

8 6.13 70MHz &= &3 ZHn
9 37}
o Ao H5do%E 50~90MHze] A& Ao JhestEE tol% 40MHzE W
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gl
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ol o

[e=]
s
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3712 =99 Gl IF dlolg dade 18-S RE Aloj&= A4

fgome A o
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S TT
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80MHz

D:TSRUNWCapture W20 190315_113315 58 10 02.6in | | 2327

a0 st

i 53896080 | Bytes
5&95’7’37’“ 0:00:00,108.532 | o | 2916620 | | 0:00:00.109.373 | points Ful Speed: | W 1128

=, | 0| {5~ | 200 12 Apply

108640.0 108800.0 108960.0 1091200

Timeius)

64000000.0 70000000.0

Freq.{Hz)

20971520 | paints

i Excute: |1

Apply

76000000.0 79000000.0

60MHz

WHTSRUNWCapture¥20190315_113654_58_1Q 02,6 |

A i 83805080 | Bytes o a7;: | 83686080 | Bytes Eagoge, |
i 0:00.022.655 | | 624090 | [ 0:00:00.023.437 | points Ful Speed: | ¥ 1128

[ 604157 | [ o

85 | o]~ 20| = Apply £EER: |

23040.0

Time{us)

7001 . 73000000.0

61000000.0 64000000.0 67000000.0

Freq {Hz)

20971520 | paints
| A Excute: |41 (1> m 3

Apply

76000000.0 73000000.0
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)

% 10MHz

EES S}l DATSRUNWCapture®20190315_113852 5B |Q 03.bin

D:WTSRUNWCapture W20190315_113852_56_IQ_03.bin | | Z27]

65MHz

epyiduy

161000.0

21a578 | |

83336080 | Bytes

0:00:00.160.334 |

161200.0

66500000.0

161400.0

73’3335655" Bytes

0.162.497 | Points Full

smmn, [

181600.0 161800.0

68500000.0 70500000.0

Freq.(Hz)

‘ E

su] = Apply

00000.0

Excute: |41 E

162400.0

74500000.0

75MHz

LEEZ S0 DWISRUNWCapturew20190315_114011_5B_1Q_03:bin

spnyduy

2g; |

D: WTSRUNWC apture 20 190315_11401

Range: |

E e | 83886080 | Bytes

170529'” 0:00:00.020.312 | |

291662 | |

| 83886080 | Bytes

0:00:00.021.574 | points Full

=

o

20400.0

TXTT5.000 MHZ

20600.0

66500000.0

20800.0

Apply A2

[ 50| B«

21000.0 21200.0

Timeius)

70500000.0

Freq.{Hz)

1/84 a

20971520'; Paints
Excute: 41 |1¥

0|5 Apply

21400.0

0000.0

[

21800.0

74500000.0
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o ™% 5MHz

St DWTSRUNWCapture#20190315_114204 S8 IQ_04.bin

A GoIE 27} 33886080 | Bytes

E327]

DITSRUNWCapture 20 190315

| 2097152 J Points

538861 Bytes

Excuts; 1

24993-1| | wu:uu.usr.ﬂerin‘

ZED-’!UUl ‘ ‘]:UU‘UU‘UE‘UEU‘ Points Full Speed ¢

Py

67.5MHz

120.0-

-140.0-|

67600000.0

§= 200

Apply

Apply

38400.0 35000.0

Time{us)

£9400000.0 700000000 70600000.0 71200000.0 71800000.0 72400000.0

Freq.(Hz)

DHTSRUNWCapture¥f20190315_114325 58 1Q_04.bin |
| zugnssz Paints

Evcute: |€1] 1w m F RS ¢

53886080 | Bytes

239568 | | 0:00:00.035.935 | points Ful

apriichuy

72.5MHz

It
34600.0

67600000.0

g —15-17‘ 2w | 50| 12 Apply

Apply

35600.0

Time(us)

71800000.0 00000.0

68800000.0 69400000.0 70000000.0 70600000.0 000.0

Freq (Hz)
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69.5MHz

[

==

ATEZ MA| A4t
— 11— 0O — =
AEE 2 5|5 DATSRUNWCapiureW20100315_121754. 581005 bin
oze D:ATSRUN¥Capture 20190315_121754 SBIQ 05.bin | | 2327
e 41943040 | Bytes samoE =T, | 41943040 | Bytes 2N oS |
Range 170806 | | 0:00:00,102.483 | | 174972 | [ 0:00:00.104.383 | Foints Pl Speed: | ¥
oa: | o El [ | £ Aaply smeg, 0] ]~

S

‘apnyduy

102600.0 102900.0

69450000.0

103200.0

103500.0 103800.0

Time{us)

104100.0

10485760 | Points
Excute: 41 (1w III ¥

Apply

L)

104300.0 104700.0

70450000.0

70.5MHz

69450000.0 69650000.0

70050000.0

Freq.(Hz)

Frea.Hz)
) AmE== 51 DHTSRUN®Capture#20190315_121905_58_1Q_05 bin 1'5}\ ==
Tz, DAHTSRUNWCapture#20190315_121805 56 10 05.bn | | Z2(27
47 gog 37 ECTR 41943040 | Bytes 2 HOE & 10485760 | points
Range 83520 | | 0:00:00.049.392 | points Ful speed i | ¥ v | [a]l saw: « [ [0 [3] b4
nE, = smew, | -150] =28 s0] £ Anply

49200.0

70850000.0

5MHz, 10MHz,
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Astgon, 7 tfeiFEe NEst YAHow Aol Nrke A HaAL

S A Es 16bite]a olE #HFs] Slel ulolE 170E 16bitE WEde Hlvh
dolel 171 A71E ¢47] faids AxE dvold s8] A7]9}k dHole /M4E dofok
ol A dolE FAo £ ke dolE 4R U I dolE et Q doly & 4o
Hlole] &%o] AAEHT, o5 Fall Idele gl Quleld z42e] dHloJg =717} 16bit® 7|
AbE T, 53 4T 16bitde] AT HETh

9 Ay A4
Wk 7] o F3k 70MHz, 2% -20dBm

« AT
o Fod IF ©lolE] g3y : ¥ 40MHz

9 Ak
o AMzRrA7Iel ZH ¥ FY IF doly #HFH 94¥S RF Alol&E= Ad sy,

o AE Ao A7|e} HeolEl JiE Aldtsto] IQulolE dEe] &S AR
=
o 7} tlojEle] A7]|E AAbsith
9 A%
o Al A7) &l AgE ol x3HE doly
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woel §4 A%

wevtele AAdolE % A4E Y ﬂﬂﬁ%%%%ﬂﬂﬁ%~@%ﬁﬂ Aol g el
7 dlolel 1QulolE e Fejoln], AN AL B3 [HlolE s QulolElF FuH oz
So] H=a elsic

o ".

2 =9t B®AE O HE

[20190315 134054 58,1007 bin

BIN EF(bin)

3| T H

DHTSRUNWCapture
QMB (83,886,0;

B0.0MB (83,886,080

000002426 390.00000000243 0002449 75000000246 397.500000 375000002496
000 208000000 0 00.0 212000000 3000000
386.250000002414 2c{No) 395.625000002473 401.250000002508

18! 6.14 ClOE TY 37| U ofolE| M4 £H L3}

. HolE 1Y % A

dlo]E =7] : 83,886,080 Byte
- dlolg 4 1 20971520
IQulelE e £ = dlojg] 7] / dlo]E] /4 = 4 Byte
- & dlolEl 9] Z7] : 2 Byte = 16 Bit
o SeeldEs S19 A AIkel o] 16Bitde AT
9 37}
« tlolE]l 1709 16bite] B2, 5 A= 16bitE wHEsitt.

kA7) o F34 7T0MHz, A% -20dBm,

=
o F IF dloly dFY : &% 40MHz
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¢ S8R GUIZ Bol dol%e 40MHzE Aete] 4w 2 A

o A%E AAHolEE sk, THolEl e} QulolE] Zh7to]
2 EF9ue=A FAsit
9 A3
« dAdlolE =9 ¥

=) Ci0lE S DATIRUNKCapture#20190315_135035 S8.1Q 01.bin

9375000000059  18.750000000117  28.125000000176  37.500000000234
500000.0 1000000.0 1500000.0 20000000

A

A

|

.

(=0 =

T2 6.15 YAICIOIE] MA| 3}od

9 H7}
¢ IQ HolE 9 ez AFE A HolEHE M 3ES £

il

T em, golg Ade fd e
K

g0l TsSITh w3 AT

fjo
o J
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LI RO = s

F Storage Information IF Storage Control

Narrow Center : 70MHz Ref, Clock Tnternal Ref. Clock: |mnternal (Tx0) v Band Width i | 40MHz

Band Width : 40 MHz Storage Size © 6M StorageSize | | 16M(16777218) - StorageBlack Siz= ;| Block §

GetAl StartRecording
Clear Log
Time: Message

2019-03-15 1314417 Set Storage Size ; 16777216 (Burst size : 64)
2013-03-15 13:4412 Application Start [FPGA Version : 19.1.22.20]
0100315134412 GetBand width : 40 MHz

20190315 134412 GetBand Center Frequency : 70 Mz
2013-03-15 134412
190315 13:4412

Get decimation factor

Get ADC reference dock : 1(Internal)
M1803-1513:4%12  Get Storage Size ; {15) 536870013
0190315134412 Getstorage path

019-03-15 134412 Get ADC storage mode

0190315 13:4412  Get storage data type

190315 13:4412  Getstorage band type

2019-03-15 134412 Interface : Memory Mapped Made

al
==

J& 6.16 X0 ¥ 22 st

2

o AN AREY e

33885080 | Byte

108640.0

61000000.0

0:00:00,108.592 | .

200

64000000.0

83336080 | Bytes

0:00:00.109.373 | Paints Ful

-150

D:TSRUNCaptureW20180315_113315 5610 02bin | | 2327|

¥

108960.0

Time{us)

670000000 70000000.0

Freq.{Hz)

000000.0

109120.0

20971520 | points
A B!

1

Apply

60000000

8000000.0

109360.0

gl 6.17 AHER / ZIZ Jef=
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SUMMARY

O Research Title
The Report of Research on the Efficient Data Analysis and
Maintenance Plan of the Flight Test Telemetry system
O Purpose and Need of Research
The purpose of this research is to provide the necessary back data
for the construction of flight data analysis tool and supporting
system, and the planing of Operation and Maintenance of the Flight
Test Telemetry system.
O Major Contents of Research
e Reseach on Software Tool for the Analysis of Flight Test
Data
e Research on the Planning of Efficient Operation and
Management of the Flight Test Telemetry system
e Research on the Application Plan of IF/RF Wideband Data
Recorder for Post Processing of the flight test data
e Research on the Plan of Maintenance and Supporting system
of the Flight Test Telemetry system
e Development of High speed Data Processing Technology for
IF/RF Storage
O Conclusion
In this research, we suggested the plan for the efficient flight test
data analysis method and software tools development, system
maintenance, and supporting technology system.
* Planning The Efficent Flight test data Analysis Tool
— for the data processing system for the Ground Flight Test
Telemetry system
— for the development suggestion for the Software Analysis
Tool
e Suggestion of the Operation plan of the Flight Test
Telemetry system

— Suggestion of Using the Repeaters for the long distant



operation

Suggestion of application of the IF/RF Wideband Data
Recorder for Post Processing of the flight test data

— for the field of the Flight test

— for the other field

Suggestion of the Maintenance of the Flight Test Telemetry
system and Technology of Supporting System

— suggestion of operation the flight test laboratory.
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a8 2.7 F& AlE(of)

v}, 3D/2D Visualization — 7F3& A (Virtual Reality)

1BAES 2% A FHEEC R P Scenes &Y
Jt Al

Aol 2+ 5715101

7F4d 4 module H
AR e wjolE, sefE, A,
T}, GPSHARE 7|20z 3 ATAR A&
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v}, A A (Replay) Mode

A BREs AARE =Y dHolE Al w5 AFE HolEE &8ss
Sl AAZE AlEFe] zol7h Qlan 1o ol9le] tE A2 Ak AV L
2 U Z2 71s0] v

- X Yo]d] @9 E 2] Decommutation®} conversion
Aelg s E

- 3R

- Event ¥
% Al

A modes +&3H7] fg H Vs a3 2o

- play

- Aol AIZE A

- pause

- speed %4 fast forward, slow frame
YEYAE 53 AT A s F38 5 glojof st} A7 5
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o 53 AN A A AsRY 4FS 9 e Fes

A}, Visualized X 1A

A A E B3] A AR A5 AL QAL AR
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8l 2.9 2IM A[SEHHE (of)

a2 2 Vs odle ved 2k
- Point to point cursors
- inter—cursor 7] %] Multi—cursors
- FRA/Fokx
- comment Y¥
- gty S/ A
- AA] framed}o] A%
- &71s A A
- events A€
Hux7F F8l=Ed 289 AJde] HuAe] Commentet 7 2 Qshd

Aokl 25T 5 AL A= A8t

2. ANz HolE A 8 B4 Ve %

HIZAE A GASA AR dloly AH271e sfie)dn]= veFstAw ml=2
AcromaticAFe] 2900AP, SmatronixAF®] 5000Series, 18] 3 L—3 Telemetry
WestAFe] AVALON-R, X&4°] Magalirle] MAG—2000/TGS—R2} Zodiac
Aol Advantys Hlo]E] E7]¢ 7% dFe e we} 7).

1l70
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Chasisi= AcromaticsAti= 25 &Fu]g#e &ad 12719 PCI Slot® 4
3l L-3AF8 39+ PCI Mezzazine Card(PMCO)E #&g 4= Q& 20749
Sloto.® FA "t Magali® A+ 4U=2719 19 ° Industrial computer©] 11,
Zodiac® A%+ Chassis® SHZASZ FAHFAY Cortex RTRFAIZ]9
Embeded¥ HolE|A 2|71 & A&t

AHE-E = Processori= Acromatics’d -9+ Interl Multi—core i7, L3—=TWZ]
7d9-+= Power PC(FPP) System controller 5(SCM595)°]1, Magali® 4%+
Intel Core 2 Duo E7400, 2.8GHz 4<=°|t}.

+EAAEL Acromatics®]  A$+E Window 7 X+ 10 64bito] 1
Smatronix® A%+ RTOS, L3-TW<¢ A%+ Window River Vx Works,
Magali®] 7%+ Window XP X+ Window 7°]| A&¥t}.

Bit Rate: Acromatics”} 72 Mbps/Ag, L—-3TWS Z-$+= 55Mbps/A Y,
Magali 20 Mbps/A g, Zodiac®] ¢ 30 Mbps/PCM, Ethernet 60 Mbps< 3t
o]t}

AsHi= AME 4+ Smatronix® A% Hdl 128x1d, L-3TW& 1-~8,
Magali®} Zodiac? ¢ Hti 4z120] A|FHc}.
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F 2.1 HEAIE X|AAHSA|AEHIC| OJOJE] Processor 7|= S8t

Ju Acromatics Smartronix [3-W Magali Zodiac
E (29004P) ( 5000 Seies) (AVALON-R) (MAG_200/TGS R) (Advantys)
Chassi all-aluminum Rack Mount PCI 20 PMC slot, 19" Industrial computer, 4U chassis T embeded into
chassis(12 PCI Card Slot) PC| Mezzanie Card(PMC), bl Cortex RTR 4417
VME slot
processor intel Muli-core 17 power PC(FPP) Intel Core 2 Duo E7400, 2.8GHz
system controller 5(SCM395) (or equivalent)
0s Window 7 ©£= 10 64bit RTOS Window River ViWorks ~~ Windows XP £ Windows 7
channel 1-8 128 148 14 A4
«PCM: IRIG 106 Class |, CE83,
€esDs,

PCM, IRIG time, MIL-STD-1553, +MIL-STD-15532} ARINC 429
ARINC-429, CCSDS, NTDS, Voice, Video,
analog, digital, serial stream, sChapter 10 = Etehemet data

PCM, IRIG 106 chapter 4, packet ~ PCM, 1553, Video, 429,
Input format ~ protocol PCM processing(CCSDS ~ Chapter8, Analog, Ethemet,

IRIG 106, CCSDS, Ch 10, IENA...
MIL-STD-1553, ARINC 429

e Sl an acquisition: [ENA, iNet, Zodiac Video, Ao
Data System RTR, raw temetry
packets
Btiate 72 Mbps/ A4 60 Mbps/ it 55 Mhps/ 4 20 Mpy/Hs AMEpRCH, Kiac

60Mbps agregate
Dual 178 SATA
HERAFSE: single T dual Quad
4TB RAID, Removalbe single and
dual 35" 5D (MEIAE)
Time Code input RIG time code A B or G IRIG time code A B or G RIG time code A Bor G IRIG time code A B or G IRIG-B(1us resolution)
Onboard Dual LAN(Intel),

500 GB SATA, SATA Il controller  Raw data, Engineering Units

e for up to 4 devices data stored i native format

Storage

network Dual Ethernet 10/100/1000 Ethernet (1Gbps) Ehernet 10710071000 Mbgs, R4S Chapter 10 Ethernet
1U & Ehternet hubZ 50 19" Industrial computer, 4U
2 ] |
3' i | 7 4] i 2440 145 1 177 =
Acromatics Telemetry Software Java-based Vista Enterprise
W Suite(ATSS) OMEGA NexT Telemetry SW ¢ Univ-based  Magali telemetry software Magali telemetry software
System 500 Application SW
o «Embedded into the Cortex RTR
+Receiver, Bit and frame Bl
: ! = Dedicated stand alone
; real time 3 Synchronizer, PCM decom, PCM
Beal tme Bit synchronizer, 2-47[et o o sk Simulator, Storage, time code Hatan
H1 +PCM decomrmutation, Sl Lot vz +Data acquisition, processing, el JIY 90| Y AR
processing, recording combiner, recgrder s HIVE storage reader/jgteneratoz 3 +on system for recording and
! ESR|Z NMAZAAH total solution hisats

il «real time, playback, off-line

3. AAZ HFAE Holg £4 AZEHY & Ve £4

—_——TF

Al gAY ASAIAE ] AAZE Eoly A2 Bl 24 il E
ol E2E L-39 Vista9t Magali7k tlEHe|th. thg2 Z47el dg 7%
=4 &S 7Edh

7}. L—3 Communications
1) VISTA 2HHEZ AHg 4 &4 2ZES &
L—-3 Vista 22X E9ol= Avalon Hlo]E] Z2A A AEY U FAAHH

g9, ¥8§& T= VAT Vistaz YALHOlA Aol SAoR 84
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HEYAE T3 tolgE 53t} Vistaxs UWEYAE B 94902 &8
g 4 Y. Vista—PC—-X X+ Vista—VME—-X+= A}e} C++ Object
Oriented oI5 AHg-at 79 dlolefulo] 2ol AR ¥ &80 E
Abgete 247 thas ESsh

o AAE AAp Vista REY §87v= 282 F e F &4 3

e
o
2
ok
ok
v

dRE & 5 9 3ot
o Hlolguol A ZhA 7] / WRWY]: %2 Vs GUI &84 gd=
G/aias g

- extensible Markup Language (XML) 35 doJEjwo] A~z o] F
d8 == JF =9 Vs
- Telemetry Attribute Transfer Standard (TMATS) 3}2lo] g]%-9]
g E= 9y =9
- ZRAE WA MEE Foste 7e

e Vistar Processing:

- PCM, ARINC 429, Network I/O, IRIG Chapter 10 data, Analog
I/0O, Mil std 1553, IRIG Time and CVSD Voice % ol &H <2
d= dlole FEHE A

- AN EE A S EE dolH e gdetdEHE A g

-HEYIS Sal FHs T EH A" o EA Ay

- AZEO Y] FA43 dAYoY ez e] WSHEU Conversion),
System(9]: time stamping & synchronization), UH|°olE =,
Logical conversion, Number (¢]: statistical, log & trig), x4 Al
3AHY Y BFE duyFE A¥

o dlo]E] ©A7]: HFS archive ¥ T AAZF do]gE ASCII E+&
Matlab st % ®&stth ASCII 942 CSV = TSV 3 FEd

2~ 0]So
‘TNI\::

i

e Chapter 10 A ¥: PCM/Time H°|E]E IRIG Chapter 10 d2]o =
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b9l A & Qe Vs Al
o X fAaEHEol vt o8 2 FH AdE Ay
JlolH 5 CVT 2d%
/\ﬂ/}}- w 9]
- dHoly #Ho]A 1 A [=Eat2 )
S|k WA tAaEg ol A4 Ths
- Strip Chart, Time Chart: dlo]g 7]HF B=+= AlZF 7|4HF 2} E
HaZdols slAaEd dHeoly Wy, I8= 9 E¢E AREste] 9
d 7Fs
- HlolE] HolE : AlZte] wE A A
- dold, bk, AE, wAk EF, S5
* Quick Frame (PCI Systems Only):

47 54 Zdd HolEHE AZYE AE FAO0R ¥4

fol
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T

(sl
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iz
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il
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8! 2.11 L-3AI2| O|HIE / 248t ®2| M (of)

o X3 Ul Y
SR = L - R R R e R e A=

e e T ] ] '-'ﬂl

8! 2,12 L-3Ale] =2k 2 xH4A8 31 (of])

2) VistaTEC €# W EZ A8]14

- 53 AR AxY 59 Adel o RE A4S FEsn RE
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3) JADE #H7])¢ Ho

L—-3AFe] JADE: AFEAM7F Vista StHEE Alds7] 93 ObjectE Al
TS O AAL 2F olZyAeld A =W AFdT. JADES
7le e v 2tk

Display B#7]¢} run time Hol& A%

RS 918k AA A dely Ald

WYSIWYG( What You See What You Get) = QlE#o] A~ A&
s E+ % dlo]¥ Scaling

A Wl FrekE AAIZE AJE Al Scroll-back 715 AlE

rEY dlolEl 7o #Holobx Fok dHolH RUEY e Al¥
e, A%, 283 ArHE TTs

chekst 127] ZejwlEE 9 e 24 994 Al

frold Aldel detv] 2] Drag/Drop 71&

St loly A SIAF S HolH AA F7t Vs

JADE dlo]¥] {9 EF =

rlr

AH-Z jpg v png FLE =9 75

4) Vista™ 313 fAZE#e] (VISTA-DISP-ADV)

7} 3D Y AZHo]

Vista Current Value Table (CVT) dlol¥ 3 diugl&S 7 4
o &4 H A Wi/ WHE e AW AL FAHSE ° AEEI 9]
e Bd AA ] FAE ZAAE Aloleks dl AR

dEha o Abga B Wy (1R 2 s/ Ea)
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o

. dSEAE Ry A

- Mercator, Orthographic, LLXY (EPSG 4236), Gnomonic

ol

Y. Magali € HEz

Magali 22 Ego)= HYAF A9 dloly Ao e WA =, &), o
ol¥] 3 @ A, dolg ®A 9 A, BnuA AY TS5 #Asth ZE O
olE] &2 F, ofgRE EE UAY §] / 9, F¥ AA WA, 947 4, o
gy 5 & Agsty REe I (EF £ 3 T2EF) S #ydch

o HESE Al dE F0], HAE Ao Bl A3, Ay} e
« 9E HAA: ol A, 7S, 24, A, HAE Bl
o AAZE 5 AP B A Vs

o S Thest AFE  AY E=1/0 B9

r’l
¢
T

e YEYT HAF o}7]ElA] : t}E Ago| Aol As A
o I T8 AARTE] B4l dolE ZhAer] / Ry 2 A

o AREA GYTE Eol ¢ ady BRY], AR EE, AZES A =

.?.
e W M BE : AlEYo]AH (telemetry 1553), H]Y 2, 3D.

o M B W T=A Aok e B Aes WE E9% (Windows,
1]

Linux % Real Time OS)

=

2) Ag3 o9

Magali TFFeF 5 Abadel wh= thE 55 glolo] obrle g ALg.
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SOURCES 1...n
v
Driver
Acquisition |
—>» STORAGE

Decommutation

EU conversion
W
MAGALI

time Core

Real

Real time processing

VISUALIZATION «— P
; Commands L o
Ui tr 24 efispdiys i 3
Visualization o
¥ ¥

Commutation Commutation

Generation Generation
Ethernet Driver
W W
g oUTPUTS

DISTRIBUTION

28! 2.13 MagaliAle| H3E OIO|E] 2| o7 |ElX

3) Hloly #Hir g kR

2], dolg < 5 et vihofd A"

Magali #7249, ZdA HE
dolHE F& YW 7243t
e 2 1 Telemetry IRIG106, CE83, CCSDS), MIL—-STD—-1553,

ARINC 429, Analog, Serial, Ethernet, Video, Voice, Any
source (Chapter 10 &% £+ 3d d 749, wxg 71=, WEYA

/\E:’TJJ)
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CHAPTER 10:
All media compatible with CHAPTER 10
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ﬁ * DAS: Data Acquisition System
TGS Telemetry Ground Station
e TFE: Telermetry Front End TFE
Sl 74 7F HE EU: Engineering Unit .
SHezat ure NFSS: Network File Server Subsystem EU @izt
PPS: Product Processing Subsystem

FTE: Flight Test Engineer

PDPS : H|O|Ef * 2|
i <=
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System(EDRS)

2! 2.23 T-50 On-Line Request & Response EDRS (0il)

EDRS+ 1% 2.234 7 dAAYAE2 QFAES HES A delA] A=
Wol5o] Al&alA Hlddt & B4 93 HolHE ATT F AE=

ko3
3
et &2 Vles T A AAE

muoab 2% HolEl% 2A% F(From) 0% A4eHe] EDRS

&

+ A4NA el EDRSE Balo] 23 wlolEE thewg + glofop

—

+ dolel He GYAEEDRSE Bate] dxuele 23S qAT F 9
ofo} st

« dole Ael FPAE EDRSE Fa AAUolEelA A 233 o]
gl 432 Agdck sk

. NFSS AHeld £dus #AY dojeulo]xe] dolE 232 A%
o,

« dolelulol el A dlolE Aol that olP e FFak L W sbset
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ct.

ol AWst 72 A HeolE A "@3Arb &9shs 84
(operator Module) # 34 Aol 7} Holg 2% 4 HlojHE theit
I AE XYool & (Engineering Module) ® Y& 4 It} o]& 1¥
2 A 29 2.2437 7ol dAYo] R (Engineer Entry) 2} 8%
= (operator Entry)7} dE5e] Sl= A& & F v

1
s
=13

g |o e

Data Request Form

Electronic Data Request System (EDRS)

Database
Engineer Eng. Oper, Operator
Entry = u/l *—”% T e u/t - Entry

Data Request Status

T2l 2.24 EDRS Interface (0f)

AAUe] HEE thed g 7152 AAUolelA AFF F Yojok o
.

« EDRSel 2121 7|5
o XY o] 3 AHE TE QFALY HEleA 7S
c 2R 2T TF Vs

. QARG o

N
N
o
f
i
of
zjl
ol
ol
rlr
N
olr

__’i_
- SAE 2 A shel

o

. Aolols} WME A4 7%

- DPD Name, Flight No, Operator Name, Requester Name,
Date/Time &
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« EDRS®| 2712 7%
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39
2
e
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i)

AR 2TARES BE neeA Ay

o dlojEfHo] 0] g BN Ve

EDRS Shol A A@e dAuojsl £ 84 S48 wejste] 7% 9

Fo AbelER $un], 55 $84 BSi Ok dXue] BEG Bk
& Aol FHOE AAAA 23% dolEE F 4EHA %S doly
2% A% 9 fud A5, AR A5 U RS 24 AT 5

= A dof dt.

EDRS+ A% §93 U AlA"OR qxyo] dolg Q3o oA dlo]
B A2 (PDRS), dHlo]¥ AFo] o]Fojx= Zo] Fv}, 17 2.252 Data
Request Status Flow Charto|t}.
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_____________________________________ Submitted

Review Operator Mode
------------------------------------------------- Reject
Accept/Reject
------------------------------------- Accept

Process
In Process

Completed
Deliver '
i . i Delivered
Bownload Engineer Mode

_* |

L

J8! 2.25 Data Request Status E2 XE

1% 2.259 Flow Chart® B™ WA dxyo]7} EDRSE 343t do]
H 8% F& ol&sto] dHolHE QFstA Ent HolE &% Feole dloly
o4 dldst= v s, 27 AIZFARIG TIME), Smapling Rate (Hz),
DPD @55 S5afjoF it

Ad TS wglol TF8tel AFskA HWW EDRSE ‘Submitted’
th= &% Status7b Hu, o]y Mg @A) &&= submitted® &
el diste] dloly A & oFE HESY FRIAT AE A
‘Accept'7} ™  EDRSeIA  <dXYyoj7} Q%3+ Data Statuse
" Processing'e] Hol #A A FHE oteFH, AFHIAS Avol=
Status”} ‘Rejected'7} Hof XYoo= AHESI] LS ==
t}.

o]y A "@edA= 2335 HoleE &R1d Fo e 7l dHeolH+=
o]y Al AZESO(PDRS)E AbE3ste] dloly A& F33grt. Ho
Bl A2 K Egololr 4% dolE7t ¢nsu AgA o EDRSO| <l
AYol7F @33tk Data Statusi= ‘Completed'7} ¥t}

=

A gad doly AL ‘Completed'#tal Status Columnel 3EA|
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G, of7)e] AA dole7} BAHA Aol Lelow PR
& 9.

CH 3 dloly X A

HE Fodole A S AAE thev P

« DPD #43} dolgulo]~5

. dlolE A5} A4

. dlolE AR W

. HolE gEE #4

. HAAY AR B

1) DPD 243 dlo]glH|o] A3}

A dAYol= Al Farlel FaRE AA detn e 5AS getete]
A3k dolE BAE Ay 1S DPDe) ¥ AIZIth olw DPD #A LS 1)
olf] A 7lEe] QA AEAtEE @A X Uolrt detes FAo® A
glgto] zgsttt. @A X yol7t #Ad st DPD Q3 A= PDPS <Xy o]
AEE A DPD Utilitye% T2 o] g3to] Hlolgjwo] A3} it}

2) "oy 353 A%

PDPS <¢lx]yoj= TFF(Telemetry Front End) 258 EU ¥3¥ H|3A]
3 A& deoly Td¥ TSPl Av=FH 5% TSPI 3+ 9 7245 B3
T AAAE delHEE AAs. st @4 A Yozt AlEgk DPDel oA
sto] A2tz shi= Hd dlolE] 34 ¥ Time Slicings 3 Time FX 3}

Qe Yt A Gt

3) HI°lE Az

A3E A7l s diud FelE NFSS AW A=, Q33
4 XYzt A3 EDRSE E3l A AdxES vt dd Ay
o= BHES o]g3sto HolHE w43t
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A A Yoj= vld & wjxzE dolE A Aol sl A4S F3st
3, B4 Aol tis] AEE Q7% A Al BIsAIE A Yol E FEl SH
0 W are

) HBAE X5 &

PDPS <lA|Yo]= H]d % dlo]g Ayt oy} dHoly Aol #=d
RE AEE #E ol stk vBAIE Amne dAFSE &R Db wet 3
glstofol &% vlgA Yol B F doly 2F Al A&st HolHE Ale
G+ otk AR ¥R A dE e we ok

® 2.3 X2 2FAA o

T Code H| 2
A= DO 27| 40| Data Recorder22H g S5t A2
Data
Recording o DB DB: ¥ £ TapeQ| EU File 3 1 Q| Data® 20} =2 Tape
On-Board Xi.i Al-l_
e DC DG ¥ Tape®| Copy2e 20} £2 DLT Tape
Video =t -
: " SZ7|49| Video Recorder2 £E E5E AR
Re‘x"}g'“g as YO (hup, MFD, DTSO) N
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Ee Bl e w  N4/EE0N EsE 9y s
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7k wlE &
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Curtiss—WrightA}, 183
S A7 Exportt Import 752 $
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% LE

Holg Az o £4 7]
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53
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SIW Sl L-3, Magali
External Data Storage HP, DELL

U] Y HlEAE A A 8t e HEEA YA AR w5
L—3AF¢] Prosfectorelil #FFTATY BIAFAH A= ZFA~ Magali
S/WE #8351 Qtf. =3k KAIE= KT-1 HEXE FH7]9 Surion &7] 7Y
Uk 1l 285 93] Cutiss WrightAle] GS works £2ZE9o]S 831 gt}
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E 2.5 2 HIBAIEZ0IMC] HIBEH2|AIA

A TGS ARl TGS y o e 5
& @) A% HELSS © S ee T
L-3 Prospector L-3 Prospector L-3 Prospector Magali SW
H 2.6 CHEXHQI H[AFX2IALHZS I 29
il Curtiss-Wright L3 Comm Magali
= GS Works 8 Vista Prospector Z2g SIW

FGA4 QlE]H o]~ Interactive interface

+Ethernet Data: [ENA packet,
ARINC-429, MIL-STD-1553, CAN,
TTP only), PCAP files: from
network recorder packets

+PCM Data from: IRIG-106
+CompactFlash data from:
KAM/MEM

MPEG-49} H.264 %43} Audio,
CVSD audio

CSV, Microsoft Excel, Mathworks
Matlab

Windows XP Professional SP3 32bit
%+ Windows 7 32bit

A4 oy A

Export

0s

multi-user# 5 client

A8H 7% &
AF
2DI3D 7HgaA
A%
4y & AF

HEY = A%

GTS SDK

Video Plaver, Audio player

(HEgt == DAS Studio 3
F7HAA)
H 1 Realtime & Replay, S 2]

web browser interface

[RIG Chapter 10, HEIM DATAREC,

IRIG Chapter 10, TSPI, L-3 HFS INSNEC

ASCII, Binary, MATLAB, Excel,
Dynaworks, AH8-#7} 78 &2
AAE E4 29

Windows, Linux and Real Time OS

C3V, TSV, Matlab dle]E H
MS Window 2003,
MS Window XP
5/10/25 Client

A4

SDK(Software Development Kit
A8A At A KALLISE

3D Display MAG3D VIRTUAL REALITY module
MAG Video : Video Analysis Module

MAG_NDA : Network Distributed
Architecture

Realtime & Replay, %412
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H 2.7 HIHAIEOAMS] HIB=XZALBS] 7= S

; IE 165 A TGS A TGS
TE (% A% (5%) (81%7] A) 4 16
% L3Pogector 10 L3 ProspectorvL0 L3 PDFS SW VL0
i R-T10 R-TI0 R-TI0
g 6 Core 246z o4
W23 2 GB o4 15 68 I B 16 GB
A I5TBo)%, RAD 15TBel4, RAD 15TBe}4, RAD 78014, RAD
Import Chapter 10, HFS Chapter 10, HFS Chapter 10, HFS
‘*"]E‘jﬂ B \aabiCSVEcelProprieory §  MatlabiCSV/Excel MatablCSV/Exce MatlabCSVEscel

H 2.8 HIHAIEHOAM 2] HIB=HZ|ALH2] TEFEM

=TT a4l 2H E=M
o 22 32 GB 32 GB o)
F{ERER 15 TB RAID 20 TB 0| &
& Chapter 10, Proprietary,
Import el Binary, ASCI, 943, 24 dlol¢
: Matlab/CSV/Excel/Pr /
Export HEH Matlabf CSV/ Excell Proprietary Binary, ASCIL %ﬂ,z.dx_ g‘?@ e;asq
Az} & 15% 0] 2073 °l%
Ag7 AL E AT e
B384 B AT HE
2DI3D 7M3EA AT e
HEY £ B s

Y. Magali Post Processing mode

Magalir}2] Post processing mode (or analysis mode) B3 3 43 A%
golglo] e AAEAS FaEE= BT o AdAV|sy A8 7])50]

.

RA )

1) Data Processing
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Magalif} £ZEdo] B& wwesls, A48, Bt et 9% 590
A dolgel tdl FESAL BALS @k gebd, chakd AlzAbY

AGZAZNE HolHE FEsAE L o]

.
e Data files

- ASCII(configurable format)

- Binary (several format)
e Data recorders

- IRIG 106 Chapter 10 format
- HEIM DATAREC

- INSNEC

- ACRA

- TTC

- Memory CARD

2) Post Processing Visualization

>4
glol 7
ARt H
o]

i
o

BE BAe/908 e D Ae B ATEG AF #A
2 9% oje] sheblEE YT oleld AU e
29E seliEE A4 $A% BAsT. Magalithel &

Bt 2o dold FEE AYT F UEE /)5S AT

A1

N
fo @ T

-

E

i © 4 2

i)

SR A

. dlojgl e
o Al shebvlEl F8e] 9@ welw WeE ) ojde] €A Hloly
o QAo el shetule: 44 dolEE Wakste] A4
AN B g ARy AEdds e Ad s,
. BE vhebiEe] ) Alzk 7158 743
. @ o) I sele] T8 Hole FshE shAlg

rlr

o ole AL g8 9Agko R BT e s
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a8l 2.26 MagaliAl HIY = 2| 7IA|E L2ZEf)0o] S (o)

3) Analysis

Magali 2XZE o] EoA AF=e 183 +47]

ofr
o
)
dlo
_E,
Y
)

* Point to Point cursors

* inter—cursor +8& 1% Multi—cusor 7|%
o FQl/Fokx

e comment ¥

o B o] FTH/ A

o AAl ZE e HE Ve

o 718} A Y e FAe AHE dA

. olHIE 4] 7%

-

ofrt

2E #¥E AKX = Comment, o|HIE S3 &7 Addy Bixe] 1



=
X
rir
[-‘O
E:2
ok
4

5) Post—Processing

FAHY 7le> Y gebdE v sk g gel A8t 8
AR = AsAE #goltr. fHd Vﬂ]rﬂﬂﬁb oAy F7o +H Lj]
FE SR EE gebEHE Y FelA FAAg el = d8
= 9lt}. Inter—Parameter synchronizationS 3}ebd| €] 2] =R A7k ule}
A=A o7 =713 Hrh, MagaliZl Al#dls ¥ AT E9Y o] & Function
& &3 Zrh. T3 Development Toolkit7F Al 35 o] AlgAt= &4 7]

solut RES AEE ¢ Aok

Hﬂo}fﬂ

e Search

- on position, intergral, abscissa, interval, ordinate, Minimum,

s

Maximum, slope &
e Arithmetic operators

- Addition/Subtraction, Multiplicatiojn/Division
e [ogic operators

- Negation, And/Or/XOR, Lower, Lower or equal, Greater,

Greater or equal, Equality

e Mathematic functions

Absolute value Hyperbolic Sine
square root Hyperbolic Cosine
square Hyperbolic Tangent
Power Module
Exponential Phase

Neperian logarithm Linear Function
Decimal Logarithm Sign Function

Decimal conversion Indicator function
Reverse decibel Conversion Module function
Base 2 logarithm Interpreted function

Sine Derivation

Cosine Laplacien
Tangent Integral
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Arcsine
Arccosine

Arctangent

Signal processing

FFT

Power spectrum

Energy spectrum
Real/Imaginary
Module/phase
Real/imaginary inverter
Auto correlation

Inter correlation
module/phase Interspectrum
Real/imaginary Interspectrum
Coherence function
Transfer function
Real/imaginary

Module/Phase

Statistic Processing

Average and standard deviation
Statistic report

Linear regrssion

Inter Channel averages

Approximation

6) Additonal Tools

7}) Graphic Editors

Magali®] Graphic EditorE<
template ] AJakS 138 <t
483 Atk A

ax

o =

\IJ
hl
P
T

+ gk

S
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Surface estimation

Concatenation

Digtial filter

Basic

Finite impulse response
Buttonworth

Tchebichev

Elliptic

Smoothing

Repeated smoothing
Basic frequency function
Envelop

Function time frequency

Re—sampling

Interpolation

Distribution and density
Statistics on set of parameters

Statistical construction of channel



FA gl REox= Templater= bl E 7FAI S8t el A, e Q14
U HAE HuAMe AQlshr] g8l AA= Adgste] &-8-gtnt.

A Ae Agstsd o wl$ st F#A < Eolth  time history
frame, YX mark, display unit, bar—graph, view—meter, “12]3 chart
S AR 09 RS A4 Beol ne YT £ YRS sk

B FIY BYEE WE 5 Aok

[N (e (e

S0 f

3 4 o 00 G S framos [mossarf]
e T & 00 o0 [ @ -

&l 2.27 MagaliAl Graphic Editor 3 (0])

}) Macro—Command

W A2 command 7]e< YA Magalirl AlEe] 7les5S stHY Vs
o7 Iwstste AdE A

o
50
5

Macro—commandt TS X883 4 it}

e Acquision launch

Generation launch

¢ Processing functions

Other macro—commands

Specific functions: conditional connextion, loop, pause ...

t}H Scheculer
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Scheduler¥ macro—command?] &&o|z} & 4 v}, 752 =g A
AE Agbel] = AR A Ao g WHyou mjarE AT B
% supervising, =¥ EUE| Y Folo| Fg )

2} Checklist

Checklist7] s 9] wia=Z 7]5¢] oty wjaz 3T TEAA
9l follow—ups HEsA & F AEF Ad-dge] AAjsk= Aotk
passing point, forward i backward jump, data input 59 FE4
validation*]¥ Stop point, operator actione X% 4 Qi F=
follow—up, monitioring of a firing sequence, sequential test follow—up

with manual intervention ol &%}

1234585

0

=)
o

=) 020 - Fi

®

0

o
E
o

- Before test checking

00

a
@
=]

STest?

- Test1 processing as

) O
o
3
[=]

070 - Test2

080 - Test 2 pracessin s

00

090 - Test end - Laop 7

o

RESULTS

gl 2.28 MagaliAl Check list 22 3™ (0f])

"}) Data File Importation

Magali £ZEfol 53 #AstAY AsAestr] s g AAA dHeol
HE 7HAE ¢ 5SS Adstt. A § gl F42 o 2o

« ASII

e Binary

« MATLAB

« EXCEL

« DYNAWORKS
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71 9] Development Tookit SDK-PPo. 2 57 32

o
=
(22
(i)
¥
¥9,
v

v} Test Configuration Importation

Importing a test configuration= thH=2] AFE-=} 183} Ao tfjst of
29 38S ZojFr}. Test Configuratione F9F =39 v g E vxg
H 2o A T okst= wlg- 2 o]y E bt ot sh= A97F ok old A
ol AR Y s €o] F& 7)solth

AP Test Configuration Exportation

X+ 29l TMATS 2ol AHojxo] ¢lo] Test Configurations =4
sfo] B AN AHEE S QES S 7ol

o}) Data File Exportation

B External Stations

2! 2.29 MagaliAl NDA HE= 0}7|EF

7) Development Toolkit

(A

Magali &2 E¢o]= EEdhe /s Lz Egojolr. 54 ZrAE
= f8] AR BE e B AAE AYE 4 9tk SDK Software
Development Tookite A}EA}Z ol AEL 752 A W5 %

% dFe Bk

L

tlo

Realtime SDK, Post Processing SDK, 93 Network
Communication SDK”7} 2t}

Post Processing SDK(SDK—PP)+= 3xg] EEoA 7] 52 3

o
ro
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o 2I7HA] o E =9 vy Zrh
o ulz}uElo] 388 Processing 75
e B} Ao 9y rE= Y= &
o Test Configurations {8 L& Y3 &

olg st 7l ee> AFEAZE NS ol A fdste] DLLE &8sttt sk
< Magali #li7ell T35 AR A3 e wia
3lt}t.  ©] Develoment Tookite] 7} & Ad2 A
dolglo] A4 H&EE Haglo]l Data Stream3B A9 HolHE &3t
Zolt}. Data Stream 58 SWo 24 do]lg Alo]e] dynamic linkE
et JidEolv A= HlolE] &, 4], dHlo]E ] vt

B EE BPYS ¢ 200t goke ol

4
i,
0,
X
rlo
>~
>
ofo

t}. L—3 Prospector

L—3AFE] Prospector & AFEAIE stolw T HolB A% XA oA =
A7 Astel FhAs B FAe RS 99
= st 9 neeA olzeldol dolth,

Prospectors=  Multi—user, Multi—threaded, Platform independent

software Application® & t}h&1 7Z& 71%5<S A3}

in)

lolel 292 +aE 5 9

kR

e Imports and merges data from a variety of sources

Supports IRIG Chapter 10, TSPI, and L—3 HFS source files

Time—orders, sorts and processes data during the import process

Web browser interface for client users

Extracts data on demand through web page interface
e Exports raw and/or processed data to multiple users

Prospector includes privilege based management capabilities providing
the ability to:

e Manage user accounts and roles

e Import/process/delete/export data files

e Export data files in CSV, TSV, & Matlab data types

Prospectors= L.—3 T&RF2] HFS data =+ Chapter 10 datas *] g3}
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ustom file type® AZe 4= 3T},

HFS data filex> front end storage arrayel 429 4 S¢lil Vista™
archiving GUI} oA Prospector® A5E 4 Q. o|% HFS Y=z FH
o] Hlo]Eli= ProspectorZ YHHIL AHEA 285 fl8 A2 4 Uk

Chapter 10 data file2 Windows Explorers} #& %+ 3 #AgES A+
g8t HolHAGEAZEE  Prospector® TeRE= "ot
Chapter 10 file Prospector®] Zd $# % 31 Chapter 10 filed ¥A] dHlo]
B T+ Time and Space Positioning Information(TSPI) dataol] ¥ gy
N dAldlelgH 25 EU Helgz A7 9ls] A e

Prospector= web client computerol]A A &% dolgE ALgA}7F Q+3)
3 otk = Qle Vee Alwstt. HeolHE 296t fE ARgAE Hed
tlole] 34, time slice, %3] 918 ey, 22/ == F2(CSV,
TSV, MATLAB)S A#gt.  E9¥ data file2 FoIX IFUolFo=
client computer ¥+= Prospector storage repository location®] EUjel #

e

Prospector Overview

e8! 2.30 L-3A} Prospector Overview

1) Features/Benefits
® Includes server
e Web—browser client interface
e Imports Chapter 10 or HEFS files

e Allows time sliced exports of archived data
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e Select single or multiple parameters for export
e Exports raw or processed data

e Provides ‘snapshot’ view of the data
parameter

e Correlate data parameters with TSPI
information

e Export video data from Chapter 10 files
e Qutput data re—sequencing

e Enhanced flight data history

e Trigger export on logical conditions

e User controlled sample rate

e User defined time slices (IRIG Time)

e Import/Export parameter overlay

e Ability to save/load batch to user disk drive

2) Specification
e Analog Outputs
- Operating System Microsoft Windows™ 2003
- Microsoft Windows XP
- Web Browser Microsoft Internet Explorer

- Mozilla Firefox

3) Post—Test Analysis

Visual analysis technique< X 7MA3s7]98] AA HAE
(hours, even daystotaling millions of points)E $$F X & instances of
measurands FE3%ch AMEAE FR/FoHE 7Tl ®E wbESIA 54 do]
HE S99t & 4 Qo). This technique greatly reduces the time

required to seek aberrations and review areas of interest (from hours
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to milliseconds).

a8l 2.31 L-3AF =X2| 7IAI38 (o)

In addition to visual analysis, a host of third—party general—purpose
analysis and visualization programs can be utilized to evaluate
archived data, extract results, and produce reports. Each has its
benefits and followers and is available for both UNIX and PC
platforms. Some are essentially high—level analysis languages
(MATLAB and PVWave),

while others are GUI—based (Excel, DADiSP). All include a rich set
of signal analysis and statistical tools from Fast—Fourier Transforms
(FFTs) to t—tests. They may have links to process piped data for
near real—time processing as shown in the example below, where
MATLAB is used to feed a power spectral density (PSD) graphic
from FFT algorithms. Often, scripts are used to create a batch

process of reports from an entire test.
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— PSD Display

[= T

Spzctrum
T

Signial Powe-

10 -

,.‘ — T W

A
oo

L L N L
o 200 100 Soo = ==
Fremuenns H=)

78l 2.32 L-3Al PSD Display & (0f])

4) L—3A}9) Vista 4 Telemetry Software &

Java-based software for operation of telemetry

equipment
7P Features
* Graphical user interface
* Distributed architecture
e Real-Time / Playback Data Archiving

e Powerful APIs

Multiple Display Options

SQL Mission Databases
W) Architecture
e VME or PCI systems
e Windows (XP, 7) or Linux Support

e Vista Modules

- Vista Base

_58_

processing



- API' s

- Algorithm Development

- Enhanced Data Displays

- JADE - Java Display Engine

- Database Conversion

- Data Import/Export
- Alarm/Limit Check

8! 2.33 L-3A} Vista 4 3™ (0f)

o)) Vista 4 $x]8 Advanced Displays

L3Atell A Algsts 488 doly 7HAst &< Vista Advanced
Displays  (VISTA-DISP-ADV) & &3 #o]  4F/F2  Display
ApplicationsS A &3t}

e Vista Microscope Graphical Analysis tool for archive data file

analysis
e Vista 3D displays

O Microscope(Graphical Analysis Tool) &

W

Microscopet 12X 7}A| 39} depdg 45

FA2 Bolth. 78 75 et 2k

4o
=2
2
m%
<
o
i
<

Microscope features include:
e View very large data sets on any time scale

e Search by time or by parameter value with comparison operators
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Choose symbol/pen color for each parameter
e Track up to 8 parameters

e 7Zoom in and out (X—axis and/or Y—axis, Rectangular Selection)

Overlay ruler control for precise point—in—time values

Measure delta values and times between data points

e View and print tabular data by time and parameter value

Control display attributes (i.e. graph type, grids, step or line

e Save and recall graph settings plotting, precision, limits, colors,

parameter data format

— & B

2! 2.34 L-3A} Microscope &M (0f])

Microscope supports a wide variety of analysis methods including:

e Select a subset of parameters of interest

Filter data based on time point or value

Set custom header and footer text

View and print data in graphical or tabular format

Print Data Set as step graph

Export graphs in JPEG & PNG formats

Note: Microscope for MFT PCI systems limited to “Data Gather”

archive file format
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2! 2.35 L-3Al Microscope £A1 HItH (0f)

O 3D Display &

3D Application &< pitch, roll, heading, 7181 I1EE

=

1=l

1

- =
et
%)\»E

Ahgste] 3749
=

i

i

S F A3} st} Vista Current Value Table(CVT) Hlo]E
g5 2t QAZRE Ity ghel Waks R o]y
< RElo] AlZbs) F2S Alof st

L

ZF7F4 <l Vista 3D Application?] 7|52 th23 7t}

Interactively change user perspective (Point of view and zoom)

3D display includes
- Pitch
- Roll
- Heading

Adjustable CVT update rates

Different custom 3D models may be imported

Altitude Perspective

3D configurations saved as overlay in Vista project database

Export graphs in JPEG & PNG formats
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#}) Latest Vista 4 Enhancements (Vista 4.5)

= Support MFT800 PCle Multifunction Telemetry Module

Enhanced Data Archiving
— Blu-Ray DVD
— Standard DVD
— USB Drive & Memory Stick

Simulation of IRIG 107 Chapter 8 Mil-S5td-1553 PCM Data

Additional Processing algorithms

- 19 New Mathematical computation, 2 updated

— 15 Data Compression
— 8 Trigger Mode
— 7 Data Type Conversion

— 5 Logical

Add TMATS input support for all IRIG 106-07 Chapter 9 Groups

Capability to update EU coefficients via CSV Calibration file

Support CentOS in addition to Red Hat Linux
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vk, DAS dlo]E 7} dlole AAd7]e] AAE = X5 &2lst},
Ab GPS FAl719] F&o 52 geldih

A & ASAN A A7|A AAAE ZF Ao wE FAA e Al
T =9, Au)e} Auo AFAES 4F ASF7Ie APEA L 55 AFEste] E
¢35k},
|3 A A 29 2
AGAZA A S92 F3719 vHlPAE F3 A] A5 Beeles 2
Q3 HolHE AldstdA AFgES gotsta, AlAES FAS Y, AlE B
of WAE = Q= HAAES QA Ete] e 2w A EH] A AlE 7] 9
)3 AbsS AA7ro 7 A EHEI RUEHHS F3E £ JYEE AAASA| A
S sk Ag Wt

T UAEF FAASA AN BlE & AAZFe® Aelshs AAIZE A E
A2~ "l (Real Time Processing System)ell tist 7]&o] d3s]ojol s}, A A
A AAEold vl FRl Y FFVIERY ol FH geAEE Fo
of AANZto® AFE= dolHe A%, WE, A, Ad 4 ujxE 98l ATkl
F718te AS A2l AlARE Tk

AN A A AE @7&% st=9o] (Hardware) o] #&¥ A3 AZEY]
(Software) ol &1 HAH FAHZE Y= F vt st=4do] Aol dd¥
B A4, HEHAZ A 7}%%31 A, TGS v #3 2 A4 A
Dot} AZES o] HAol= A A 2239 A3, Window FDS (Load &
Flutter) X273 A4, 7|48 (AMOS) A4, ~E¥ =x}EData 84, 153
RF) Azol #Hg elyAo)FA] (ACU) Z273 A3 2 GPS Data A%
A sol St

il
i

E]

2ZEO] HHLE W Fodt Foug2 vg A doly FAo|th o=
AA B A A A3 2 (Simulation) AFE wEo] RE AIZEY 7} A
BdARo R FHEEAE Ak slolth S, AA vgAIAS SR 7]
Y v EY (Telemetry) A5 Ao #%3to] Playbacks &4l 7] 4
o7 dolguelA7t AR AdEAT Fu71e "oyt @A sk

al

A Wlgell AaeAE sk Aol
Sell A AR T—50 HIRAIG S A3AIS3m

7122l 37 v A g BAS 93 dolE

4 1
WA Y 293 E5RAY ARFR(F RN B)

f il

tlo o

I

o A
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il

=1}

Corle
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e
it

FER BAAg 9ol Qo NgErIe) e A wANG 9w

A FE719 vAAA T 7P B2 vds deR ok AT HC 2%
A Algeltt. wfetd 9 23 Aol digt B o] wie Festrw I
7] @Al web Ak, HRzo] fgefsith A ASEN 9 SN &

= ARG HolEel s A AARE dF HolHE A &
A duHFS A vk Teiv dlolE A7 Alxwle] 74A
E Wo® dohe EUsks= Adsts o FHstEs,

A E) gt ofsf 2R dagEse] FUhE AT ¢ RS Hol 3l

System Manager Login
(System Access Level 1)

No Copy DB
from master DB

Yes l
Create DB ‘ Modiy

Naming DB with "_CHG’ ’
refer to naming convention

Test & Error found
Validate DB

Correct DB

No error

’ Freeze to master DB J

v

Rename DB
refer to naming convention

I
¥

Support
flight test mission

a8 3.3. HIHAIAHE LIOIEHI0|A HYE EEPXE
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HI YA L dlo]El o] 2~ Agﬂo
A A28 SreY F2 A

|
AP 2E, AFA 2 29 5

gagd Ageld GAAS A2 44
g Ee] Heold A%AH, A4l Hely
A A B

_

3]
=)

ftlo mm

3. A HFAE 24

AAIZE BlPAIF-S 19 3.49 o] -y 77t vgstHA sk dolHE
AAZFo 7 doly HAaE Ed AGASAIARS dHolH AHeEr|2 dEst)
A4E A=AEE AdFEA 24 (MCR, Mission Control Room)Z EUA A A
FFo 7 A%k Bok Ald X E RuUlAA AAIZE b gES dA sk B2k
AAIZE dloly &4 HER FARREE dolHuo|Agstal ol A48k
T 955 A g3ttt uebaA AR v dgAIE 242 A E 7] v YA oA
THE dolHE AFEste] A AEAI A vFAIYE A PFS RUEHHPSA
dxyole] o] Ald & JAPARLS #E], A5 ANEEel FF5S 9v]
st

At o7 A vAIE FEHle v 22 SR I En

7F. Test Card ®iZ @ ARl AlF = @A el me} Bz, g4 3l
AREAFE < H]

o Hlely gl o dX e HIEAE Aol o] M & AR
Telemetry HlolE]& ©]&ste] HIPAIE dlolE] =<l

th Ald A3 (Test Conductor) ¥ ZFAF 3+ B4 A7

gk vl@AI HolE AARE A5 24l

4 2FAE @719 ASAIAH dde A7bst
= SR AZEE AAASAAR] StEuE d37]9 Telemetry
Signal& fr*d“é‘}oi A A 141 EUHZ AAZE @A g ﬂOlHE 2R

T W2 =F = =
e dl %}%%ﬂx}%}‘ﬂ Xqﬁ, :’-E]"’ 3}37]"3 @% er s X]’?}ﬁ]f ]ié]z Zage|
X E 53 Software ¥ Hardware ©|% 55 &lst & njdArd S 3k
=

FdolE Al F37ld] gAR A s G4g dold dag of
A Aoz FAlS] AdeA HE7](decoder) & AAHA Hw I1HH
ol AAZF BYE o] A& s
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AlA|Z7(T-50)
_AIEMIA - 50004 7K HAESXZ ME

£ M2 golE I
& 1 §
ABAEXRZ 24 2 X2
AR EMAH LA MR S o==xal
* HIOJEfe| ME/7 |15 (1

Tape

. Database &
« Hlo|e Ha|/xiM/ =2l

8 3.4. HAIZE HEAIY X3 FH=

4. AL Fn]
474 A9 #Avl= B3P A)d LOS(Line of Sight) &x W Alg dF 7|9 e
714 ANS A Qe= ZAv|2A], IA Relay &H] 2 Mobile TGS (Telemetry
Ground Station) 2 TA g 4 Ut}
Relay #H|+= RF(Radio Frequency) <A #H|Z LOS
QHeAlUFol dE54n|E A Aol LOS &RE
Relay FH]E Algste Aol AYst s 198 o]Fd TGS ]

=

38 3.5 T-50 0|S& TGS ZH|
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Relay A|AEIE 12} AlS FA & AAFF0 7 AEstes AZ 2 dolg AS
S-H] (SNR, Signal to Noise Ratio)2 &l dlojol shr}

M350 &4 BER(bit Error Rate) 2 A ofo gy,

T-509 A¢% Fustd, ek Axg 20 FA gue FeEe Avnd

“elAl 2Mb/s, NRZ-L PCM/FM A oR AV g E 2 MHzY

%

>,
o
2
fol
3
1:1 o

Z12AQD A FAANAR (A ZRE AR s A7) 8 SNRE U
]

SNR=P.—L,+G —Lp—Ly,~L,—Ly—L,—G/T=KB

« =347 9 (dBm)

© Lo=521719F otHL Aol 9] Aol Loss

4

e G =22 U Gain (dB)

7t Pass Loss

%b«
Il
ol

e [,,=Multi pass Loss

* L,=Ducting Loss

* L,=Flame attenuation Loss
* [, =Atmospheric Loss

o G/T=FAA2H9] figure of merit

N

e KB=DBoltzmann s A
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EFXHAI A EY

XIAA2AH Display Computer

\ IF Cilo|E 3= Data Recorder — g
(.

ACu ——

m —

Receiver Data Processor

a3 4.1 IF/RF ZHY GIOIE{AIZA HIBAIE &= (o)

IF HolHE FA7IZ Y FHgste] gAdsteta A st dnks
U5 2" gk FAV|E25E RFASE 70MHze [FASE 8he W
gdE [FAEE Analogdld YEES T3] St ofd=1 Ae AR
Analog Digital Converter (ADC)E &3l tx&s} st} o]& & txd 4l
FIAYF(FPGA)E AA 1/QUlely Fo= A5kl doly AHgFo AEXA
of sttt AFE /QUolHE &A= oA Asta A4 4+ ik

71 9352 IF dolHdlZuE 20MHzo fuYS A gt qt, ujsyr] 7
o] ol wet vigA Yo Bast A|FEEY Holy ) tEFstEo] Fod
o] o Zo] FosA He| wel 70MHz IF dHlo]EE 40MHze ti¥Zow 3
th A 02 AMEEE dAxy AHERY B4 Fofo| M= 40GHz
= Ayste dolgso] wdskA #Hel wet 160MHz(80MHz o
o13%), 1GHz(500MHze] 9 %) Fo= Ffdstata gl FAth

HiS IF HiolE 3G
META :gr:? ;J ;10‘?4
IF/RF 5
IRIG-B =T ! AR El
>
28 2LUH
Analog
o Convertor

16bit

AE2|X|

FIR = o]

| HE|

oix|g DDC/C|XIE
ik

Sddd

o=
HUEHF

CiX 8 d=Hels
(FPGA)

Hole Mg

[IF/RF BlO|E] Ha| ®E) [PC]

a8 4.2 Zoi IF/RF HIOIEAHIEAH JHE=
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24. IF/RF 339 Y dolgdlZ2y HAF el

1. IF/RF Jd 9 dolgdZd AAF /ML

22 A e CIF/RFAZS s nHdoly AHelrls A7 9
AEQl & dolH Ay IF/RF AlsHHESt 3xdE dAnkiof] Ax Fast
‘IF/RF Fd9 2 3% dojy AAZ7& A2 o Ay=E 7dd vo]e A
gHE g8y ol &3V HS &84 GUIE Este] sty AlAElo R
integrationdte] e} IFdloly #lZH ] AAIES AZAsdtt. 2abdEel=
REAITE FAI8ks ofd2 1 AS )18 BE, ofd21 ASE tXY A=z |
s obd R AE AP, X E FIR I8 % yxd &g #3715 53
Mgk 4 9l dlolg e FHE JhEets UAY AEAHIFE AEFste] o
HE FEE © IF/RF Fd9 dolg AHg HEE AZsiqtt. 3xbdzels o]
HEZ AT § e AlAaY 9 AEHRA] AR5 /Mdsta, A =Es oy
= AZE F Sl dHol" Ay W AuAE Aok g 28 W2

Mg 9% £84 QEFHIAE GUM Ausdth  AuE AAE 284

¢

M

7k Ao 8 2§

42 GUI(Graphic User Interface) 2] #lo] 4 & 3spdo|A &= IF/RF 1L
% HolEl AP BRIEE AlosiAY HHARE g 3 Atk GUIE &3
ol A REo tiygZoly HolE 7 s& 24T
AxE "9 w5 AbE AT Fo IF A58 AFS T3
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